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NMPOAOIOZ-EYXAPIZTIEZ

Emavetetdlovrag kdBe okaAi oTnv KAiMOKa TnG I1ATPIKAG MOU €KTTaidEUONG,
Bpiokopal PTTpo0Td 0t £va eupU OCUVOAO TTANPOYOPIWY KOl EUTTEIPIWV, Ol OTTOIEG TUXVA
TTaPAPEVOUV Eva EEVO OWHA GTOV TPOTTO PE TOV OTTOIO AEITOUPYOUV GTNV KaBnuepIvin

TPAgN.

H ouvoAiky Oigpyacia Tng ekmovnong TG OISAKTOPIKAG Mou  dlaTpIBAg
OUuVETEAEDE OKPIBWG O€ HIo ONUAvVTIK aAAayrh: O€ IO DIAQOPETIKY TTPOCEYYIoN TNG
YyVWong 0x1 wg «TTAnpoopia», aAAG wg «TpoTTo». AtV gival TTAéov éva OTATINO GUVOAO
TTANPOYOPIWY, OAAG N «OIKA HAG», OUVAMIKI Yyvwaor, TNV oTroia  WynAa@oOUuE Kal

viwBoupue o€ K&Be Tng didoTaon.

EidIkOTEPA, avapepOUEVN OTNV TTOIOTNTA TNG IATPIKNAG GPOVTIOAG, JTTOPW VA TTW
OTI N TeAeuTaia ATTOTEAEI TO POVOTTATI PHECA ATTO TO OTTOIO N yvwon PoIpAgeTal he ToV
BEATIOTO TPOTTO OTOUG AOBEVEIC. ZTnV €TTiTEUEN AUTOU TOU GKOTTOU, TTOAUTIHO £pyaAEio
MTTOPOUV va atroTeAECOUV 01 OEIKTEG TTOIOTIKAG QPOVTIOAG Ol OTTOI0I OTOXO €XOUV va
EKTIMOUV TA KEVA OTNV TTAPEXOUEVN 1ATPIKA GPOVTIOA, AAAG TTapAAANAa PE TTPAKTIKO
TPOTTO Va UTTOBEIKVUOUV TOV TPOTTO BEATIWONG TNG TEAEUTAIOG. Z€ auTO TO BEpa oTIAE!
n d010akTopIK pou dlaTpIfr). EIdik& oToug aoBeveic pe Zuotnuatikd Epubnuatwdn
AUKo, TTaipvovTag w¢ OedOPEVO TN XPOVIOTNTA, TIG TTOAAATTAOUG QaIVOTUTTOUG KAl TIG

TTOAATTAEG Beparreieg, N TTO1I6TATA TNG CWAG TTOPAUEVEI TTAVTA VA GNPAVTIKO {NTOUNEVO.

H di1dakTopIikn pou diaTpifry dev Ba eixe oAokANpwOEei Xwpig TN GUPBOAN TNG K.
MupTtwg KwaoTotrouAou, Tou K. Aviwvn ®avoupidkn kal Tou K. Mewpyiou M1repTaoid, ol
otroiol BoriBnaoav atov TPOTTO CUAANOYNG KAl KaTaypa@ng Twv dedouévwy, oTnv avaAuor)
TOUG, KOBWG Kal oTn oUVOAIKOTEPN KaB0drynon. ZnUavTikr ATav n cupfoAn Tng K.
KwvoTavrivag Téyia, n otmoia oupueteixe otn oulhoyr] dedopévwyv aoBevwov Tou

peupaToAoyIKOU 1aTpEiou, KOBWG Kal aTn SIAVOMT EPWTNHATOAOYIWV.
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MapdAAnAa, o@eidw va ava@épw GAOUG TOUG OUVEPYATEG TOU PEUMATOAOYIKOU
laTpeiou yia Tn oTpIgn Kal Tn BorBcia oe KABe eTTiTredo, KATA TN dIGPKEIQ EKTTOVNONG
NG epyaciag. 1diaitepa, euxapIoTw TNV oUVASEAPS pou K. Zogia PAouda yia Tn OTEVA

Kal dpioTn ouvepyaaia.

OanBeAa akdéua va avapepbw 0TOUG CUVABEAPOUG TTOU UTTAPEav opdonua oTnv

MEXPI TWPQ TTOPEIa You:

Mpwrta, oTtoug dUo cuvadéA@oug TTou Bpédnkav SiTTAa You oTo ekivnua Tng
IOTPIKAG Mou CwAG, Tov K. Pavn Kapdyewpya kai K. Anunten Toepwvn. To eKTTAIOEUTIKO
TOUG TTVeUNA, N oTAON TOUG ATTévavTl OTOUG a0BEeVEIG Kal N ouvoAikoTepn BorBeid Toug
atroTéAecaV YOVIHO £D0@QOG TTAVW OTO OTTOI0 KAPTTOPOPNOAV 0T CUVEXEIA OAEG Ol

TTPOCTIABEIES KAl TTPOGOOKIEG Mou. Toug euxapioTw péoa atrd Ty Kapdid Hou.

2TN OUVEXEID, OTOV €TTIMEANTH Hou K. KwvoTavtivo Owud.  YTApge KUPIog
€vBapPPUVTIKOG TTaPAYoVTag GTNV ammOQaat] Jou va Eekiviiow dIaTpIPr, evw TTapdAAnAa
N OUuBOA} Tou OTn JIGPOPPWON TNG £WG TWPA IATPIKAG HOU OKEWNG UTTAPEE
KaBopioTik). H aydtrn Tou va poipadetal Tn yvwon €ival OTOIXEIO OTTAVIO KAl ATTOTEAE]

TIPAYHATIKN EUEPYETia yIa OAoug 6ooug BpiokOuacTe dITTAa Tou. Tov euxapioTw Bepud.

TéANOG, Bewpw TOV €QUTO POU EUTUXT TTOU CUVAVTNOO KAl CUVEPYAOTNKO PE TOV
K. AnuATtpio MmouuTtra. [lépa ammd 1o adlau@IoBATNTA CNUAVTIKO 10TPIKO TOU £pYO,
atroTeAEl yia gpéva TTaOPAdEIyUa akepaIOTNTAG, BaBIAG eAeuBepiag atmd PIKPOTTPETTEIES
Kal TTPO0WTTIKEG PIAN0OLiES, dlapkoug eypriyopons. Méoa atmd Tnv euTTIoTOOUVN OTOUG
OUVEPYATEG TOU Kal TNV avaBeon TTpwToROUNIWY, dev TeAel oTeEVO KaBodNYNTIKO POAO,
aAAG ouvexwg avoiyel véoug dpououg. H ouvepyaaia pou padi Tou pe pabaivel dIapKwG
TNV TTPAYHATIKA didoTaon TNG €MITUXiag- 0TI OnNAadr atToTeAEl OKOAI Kal EQAATAPIO yia

KATI VEOTEPO KAl KOAUTEPO. TOV EUXAPIOTW TTOAU.
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ABSTRACT
Background

Quality of healthcare is defined as ‘the degree to which health services for individuals
and populations increase the likelihood of desired health outcomes and are consistent
with current professional knowledge’ (IOM 1999). The definition applies both to
healthcare practitioners and to all settings of care (hospitals, nursing homes and
physicians’ offices). Measurement of quality can help to identify problems caused by
overuse, underuse or misuse of health resources. Qls are popular tools used to
measure the degree of quality of care received by patients and are derived from
guidelines, SLR or expert panel consensus, through the use of a systematic approach
representing the current standard of care. In contrast to most guidelines or
recommendations, Qls pertain to measurable aspects of healthcare, describing exactly
what to do, when to do it and who is responsible for doing it, with respect to disease

management and monitoring.
Methods

A total of 44 candidate Qls corresponding to diagnosis, monitoring and treatment, were
independently rated for validity and feasibility by 12 experts and analysed by a modified
Research and Development Corporation/University of California Los Angeles model.
Adherence to the final set of Qls and correlation with disease outcomes (flares,
hospitalisations and organ damage) was tested in a cohort of 220 SLE patients with a
median monitoring of 2 years (IQR 2—4), at least 1 year of follow up and at least four

visits over the last year.
Results

The panel selected a total of 18 Qls as valid and feasible. On average, SLE patients
received 54% (95% Cl 52.3% to 56.2%) of recommended care, with adherence ranging

from 44.7% (95% CI1 40.8% to 48.6%) for diagnosis-related Qls to 84.3% (95% CI 80.6%
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to 87.5%) for treatment-related Qls. From subgroup analysis patients with severe
disease were more likely to receive the indicated care (57.2%) compared with patients
with moderate (53.9%) or mild (49.3%) disease (p=0.006). Similarly, higher adherence
rates were observed in patients with short (<2 years) vs longer (=2 years) disease
duration (54.8% and 49.3% respectively, p=0.02). Sustained remission or low disease
activity were achieved in 26.8% (95% CIl 21.1% to 33.2%). Tapering of prednisone dose
to less than 7.5 mg/day was achieved in 93.6% (95% CI 88.2% to 97.0%) while 73.5%
(95% C166.6% to 79.6%) received the recommended hydroxychloroquine dose. Higher
adherence to monitoring-related Qls was associated with reduced risk for a composite
adverse outcome (flare, hospitalisation or damage accrual) during the last year of

observation (OR 0.97 per 1% adherence rate, 95% CI1 0.96 to 0.99).

As a spin-off this work, we also sought to determine the proportion of SLE patients with
residual disease activity during their most recent visit, and whether patients with residual
activity were offered therapy intensification. Our data suggest that about 40% of patients
have evidence of residual disease activity and could qualify for novel treatments. Most
treatment changes were triggered by active renal, joint, and skin disease, whereas the

predictive value of SLEDAI-2K as a metric of disease activity was modest

Conclusion

We developed Qls for assessing and improving the care of SLE patients. Initial real-life
data suggest face validity, but a variable degree of adherence and a need for further
improvement. The low rates of CVD protection and reproductive health counselling are
consistent with data from previous studies; rates for sunscreen protection and individual
components for osteoporosis and vaccination (influenza, pneumococcal) Qls are also
consistent with published data. In reference to potential causes related to better
performance in certain indicators, we found that QI adherence rates were higher in
patients with disease duration shorter than 2 years and in patients with severe disease.
These observations may reflect the fact that physicians are more likely to adhere early
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after diagnosis to ensure better disease control, and in patients who are more likely to
develop irreversible organ damage, respectively. In summary, we have developed a
set of EULAR recommendations based Qls for SLE patient care, following a
comprehensive SLR and supported by expert opinion. These Qls may be used as a
‘checklist’ to be fulfilled in an outpatient setting, in order to improve SLE patient care by

facilitating the implementation of the EULAR recommendations.
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NEPIAHWH

Eicaywyn

H 1moiétnTa g 1aTpIKAS povTidag opifeTal wg «o BabuOg OTOV OTToI0 Ol UTTNPECTIES
uyeiag yia pepovwuéva dtopa kal TTAnBuopolg, aufdvouv Tnv TBaveTnTa TWV
EMOUPNTWY eKBACEWY OTNV UYEIa Kal ival CUPPBATEG PE TNV TPEXOUOA IATPIKH YVWON»
(lvoTirouTo latpikrig 1999). O opICUOG avaPEPETAl OTOUG ETTAYYEAUATIEG UyEiag aAA&
Kal og OAeg TIG OOpEC uyeiag (voookopegia, ynpokouegia, 1atpeia). H pétpnon kai
afloAdynon Tng moIidTNTag MTTopEl va cUuuBdAEl oTnv eviotion TTPoBANudTwyY TTOoU
TIPOKUTITOUV aTTd KaKr Olaxeipion Twv Toépwv TnG uyeiag. O1 BEIKTEG TTOIOTIKNAG
QPOovTIdAGg cival gpyalgia TTOU XpNoIPoTToloUVTal yia Tn METPNON TNG TToIOTNTOG TNG
TTAPEXOMEVNG PPOVTIOOC Kal TIPOEPXOVTAIl aTTO TO GUVOUAGHO KATEUBUVTAPIWY 0dnyIwv,
TN CUCTNMOTIKA avaokOTTNon TNG BIBAIoypagiag Kal TNV agloAdynon atrd opdda €18IKwWY,
MEOW HIOG OUCTNUATIKAG TTPOOEYYIoONG. e avriBeon e TIC TIEPIOOOTEPEG
KaTeuBbuvTrpIEG 0dNYieG Kal CUOTATEIG, Ol OEIKTEG TTOIOTIKNAG YPOVTIOAG KAVOUV avagopd
O€ TOWEIG TNG 1IATPIKAG PPOVTIOOG TTOU ITTOPOUV VA TTOCOTIKOTTOINBOUV Kal TTEPIYPAPOUV

ME aKpifeia TTOI0G €ival UTTEUBUVOG, PE TTOI0 TPOTTO KAl TTOTE OKPIBWG TTPETTEI VO KAVEI

MIa 10TPIKA TTPAEN.
Me@odoAoyia

‘Eva ouvolo atrd 44 deikTeG TTOIOTIKAG QPOVTIOOG OXETICOPEVOI PE TN dldyvwaon, TV
TTapakoAouBnaon kai Tnv Bepartreia, BabuoAoynBnkav yia TNV EyKUPOTATA KAl TNV EUKOAIa
epappoyng, ammdé 12 €dikoug, evw TapdAAnAa n avdAuon Baciotnke otn péBodO
RAND/UCLA. H eg@appoyrp Tou TEAIKOU O€ET OEIKTWV TIOIOTIKAG QPOVTIOAG KAl N
ouoxétion ue TIG ekBdoeig NG véoou (e€dpoeig, voonAcieg, BAGBN opyavwyv-0TOXWY),
eAéyxOnke og koopTh 220 acBevwyv Pe ouoTnUATIKO EpuBnuaTwdn AUKO, oI OTToIOI €iXav

MEoO Xpbvo TTapakoAouBbnong 2 €1, ETTPETTE va £€XOUV TTAPAKOAOUBNBEI TOUAGXIOTOV
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£va XPOVO Kal va £€X0UV TOUAAXIOTOV TECOEPIG ETTIOKEWEIG TO TEAEUTAIO £T0G, WG KPITHPIO

évtaéng.

AtroteAéopara

H opdda 1dikwy KatéAnge oe éva gUvoAo 18 SEIKTWV TTOIOTIKAG pPovTidag, AauBdavovtag
uTTOWnN WG KPITAPIO ETTIAOYAG, TNV eykKUPOTNTA Kal TNV duvaTtoTnTa £@apuoyng. Kard
MEOO OpO, 01 a0Beveig e Auko EAaBav 54% (95% Cl 52.3% - 56.2%) Tng TTpoTeEIVOUEVNG
@povTidag, Ye TN cUPPOPPWON va KupaiveTal atto 44.7% (95% Cl 40.8% - 48.6%), yia
OEIKTEG TTOIOTIKNG YPOVTIOEG OXETICOPEVOUG e TN didyvwon, ¢wg 84.3% (95% CI 80.6%
- 87.5%) yia deikteg OXETICOMEVOUG PE TN BepaTtreia. ATTO TNV TTEpAITEPW avAAuon o€
UTTOOUAdEG, @AvNKe OTI aoBeveig Pe ooBaph vooo rTav 1o meavd va éxouv Adpel Tnv
TIPOTEIVOEVN @povTida (57.2%) cuykpivouevol pe acBeveic pe pétpia (53.9%) i Ama
(49.3%) véoo (p=0.006). Kar avTmioToIXia, uwnAOTEPA TTOCOOTA CUPNOPPWONG
Tapatnpndnkav oe acBeveic ue PIKPRA (<2 £€Tn) o€ oxéon Pe uwnAf (22 £€1n) didpkeia
vooou (54.8% kai 49.3% avrioToixa, p=0.02). Epypévouca ugeon r} XaunAf evepyoTnTa
emTeUXONke oe 26.8% (95% Cl 21.1% - 33.2%) Twv aoBevwyv, evwy Peiwon g
KopTICOVNG 0t &60n MPIKPOTEPN atrd 7.5 mg/nuepnoiwg Kal Afyn TNG CUVIOCTWHEVNG
060ng udpoguxAwpokivng, emTelxOnke o€ 93.6% (95% Cl 88.2% - 97.0%) ka1 73.5%
(95% CIl 66.6% - 79.6%) Twv acBevwyv avtioToixa. YWnAd TT0000T4 CUPPOPPWONG
OTOUG OEIKTEG TTOIOTIKAG PPOVTIOAG OXETICOPEVOUG UE TNV TTAPAKOAOUBNOT, OXETIOTNKAV
ME pelwPévo Kivouvo yia Katroia ouvBetn duopuevh ékBaaon (E€apon véoou, voonAgia 1
ouoowpeuan BAGRNG) katda To TeAeuTaio €Tog TTapakoAouBnong (OR 0.97, 95% CI 0.96

- 0.99).

Z1a TAdiola autd, S1EPEUVBNKE TO TTOOOOTO TWV OCOEVWIV UE UTTOAEITTOPEVN EVEQPYOTNTO
vooou KaTtd Tn dIdpKeia NG TeAeuTaiag eTTiokewng Kal Katé 11600 €yive 0€ auTOUG
avapdduion NG aywyng. Ao Ta dedopéva TTposkupe 0TI 40% Twv aoBeviov €xouv
UTTOAEIMTOUEVN VOOO Kai gival duvnTiKA utTown@iol yia véeg BepaTreieg. O1 TTEPICTOTEPES
aAAayég oTtn Bepatreia £yivav Adyw evepyou vOoou OTO veQpd, OTIG apBpwael§ A OTO
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Oépua, evw n TTPORAETITIKA IKavéTnTa Tou SLEDAI-2K w¢ péTpo evepydTnTag TG vOGOU

ATav PETPIa.

ZupTTEPAo AT

Anpioupynoape OEIKTEG TTOIOTIKNAG @povTidag yia Tnv afloAdynon kabwg kair Tnv
BeAtiwon Tng TTapexdueEVNS @povTidag oToug acBeveig pe AUko. TMapd TV ykupoTnTa
TWV OEIKTWY WOTO0O0, 0 BaBUdG CUPPOPPWONG PE AuTOUG EXEl HEYAAN SlaKUPAvVON Kal
ETTOMEVWG UTTAPXElI avaykn yia Trepaitépw BeAtiwon. Ta xaunAd TTo0000TA OTOUG
OEIKTEG, VIO Ta KOPdIAYYEIOKA KAl TN CURPBOUAEUTIKI) GTNV avaTTapaywyIKr uyeia, givai
oupBard pe dedouéva aTTd TTPONYOUHEVEG MEAETEC: TA TTOCOCOTA yia TNV TTPOCTACIO OTTO
TOV AANIO, KOBWG KAl KATTOIO JEPOVWHEVA OTOIXEIO OXETIKA UE TNV OOTEOTTOPWON KAl TOUG
eUBOAIGOUOUG (YpIiTTn, TTVEUROVIOKOKKOG), €ival €mmiong oupBatd pe dnUooleuphéva
oedopéva. Algpeuvwovtag  mBavad aiTia  oxeTiOJeva  JE  KOAUTEPN €@apuoyn
OUYKEKPIUEVWV BEIKTWY, PPEBNKE OTI N CUPNOPEWON ATaV KAAUTEPN O€ a0BevEiG e
O1dpkela vooou JIKpOTEPN aTro 2 €T, KABWG Kal o€ aoBeveig e aoBapn vooo. AuTEG ol
TTaPATNPNOEIS TTIBAVE UTTOBEIKVUOUV OTI N CUUKOPPWOT gival KOAUTEPN APECWS META TN
oldyvwaon, otnv TpooTddeia Twv latpwy va eAéyEouv Tn vooo, aAAd kair étav
avTigeTwTTiCovTal aoBeveic pe augnuévn mOavoTNTa va avatTuEouVv un avaoTPEWIUES
BA&Bec 0g Opyava oTOXOUG. ZuvoyifovTag, avaTrTuxBnke éva gUVOAO DEIKTWV TTOIOTIKNAG
@povTidag Baciopévwy o€ kateuBuvTtrpieg odnyieg Tng EULAR, péoa atrd ouoTnuartikn
avaokotnon Tng BiBAIoypagiag kai agloAéynon atmo opdda eidikwy. AuToi o1 OeiKTEG
TTOIOTIKAG PPOVTIOOG YTTOPOUV VA XPNOIYOTTOINBoUV w¢ Pia o€ipd atmmd oTOXOoUG TToU
TPETTEl va eMITEUXOOUV, WOTE va avaBabuIoTel n TTOIOTNTA TNG TTAPEXOPEVNG IATPIKAG

@povTidag Kal va epapudlovTal TTANpETEPA Ol KaTEUBUVTHPIEG 0dNYieg TNG EULAR.
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INTRODUCTION AND RESEARCH QUESTION
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1.SYSTEMIC LUPUS ERYTHEMATOSUS
A. EPIDEMIOLOGY

Systemic lupus erythematosus (SLE) is a chronic autoimmune multisystem disease with
heterogenous clinical manifestations and a chronic relapsing-remitting nature. Young
women are predominantly affected, with a female:male prevalence ratio 9:1. Greater
prevalence and incidence of the disease is found in certain ethnic populations such as
Black, Asian and Hispanic populations. Due to the chronic nature of the disease,
combined with drug toxicity comorbidities and damage accrual, increased mortality has

been observed compared to the general population.

There are reports, concerning last 5 years, on the incidence and prevalence of SLE,
showing considerable variation across global regions or subpopulations. These
differences are probably due to a combination of true variation with differences in study

design and case definition.

The prevalence of SLE in Europe ranges between 29 and 210 per 100,000 individuals
and has a greater variance than the estimated incidence. The incidence of SLE in
Europe varies between 1.5 and 7.4 per 100,000 person-years, with data originating
mainly from registries and subsequently from cohort studies. Registry based studies in
the UK and Hungary, have reported an overall incidence of 4.9 per 100,000 person-
years. Lower incidence rates have reported in France (3.3 per 100,000 person-years),

Denmark (2.3 per 100,000 person-years) and Estonia (1.5 per 100,000 person-years)
[11.

In Greece, according to the Greek National Organization for Provision of Healthcare
Services electronic prescription platform (consisted of 7,742,629 Greek citizens,
representing 72% of the total population), the prevalence of SLE was 0.075%, while in

Crete a prevalence of 123 per 100,000 individuals, was reported. Concerning the
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incidence of SLE, the highest one was reported in Crete (7.4 per 100,000 person years),

while no data are published for the annual incidence overall in Greece.

Mortality rates across Europe, are about twice that of the general population, with
cardiovascular disease and infections being the major causes. Patients with a younger
disease onset, higher damage scores, or high cumulative doses of glucocorticoids,

display higher mortality rates [2].
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B. PATHOPHYSIOLOGY

SLE is caused by an autoimmune reaction in which the innate and adaptive immune
systems organize an immune response towards nucleic acid containing cellular
particles. It is characterized by the production of ANAs specific for nuclear antigens
originating from uncleared apoptotic cells. However, the production of antibodies
doesn’t always lead to the development of SLE, taking into account that alot of people
who have ANAs, do not reveal overt disease. The main determinants of this
progression are environmentally induced defects, genetic abnormalities in immune cells
and mutations in regulatory components involved in cellular apoptosis or defects in

mechanisms of cellular debris clearance along with female sex[3,4,5].

Genetic factors

Two types of genetic factors that predispose to SLE have been described: low-
frequency single gene mutations (more than 30 genes) with substantial impact on SLE
susceptibility (monogenic SLE) and at least 100 genetic loci associated with SLE, which

have a small effect on risk (polygenic, multifactorial SLE).

The SLE high- risk mutations are rare and include deficiencies in complement pathway
gene products (C2, C4, C1q), which might contribute to SLE pathogenesis by impairing
the clearance of cellular debris. Monogenic lupus is a form of SLE that typically presents

early in life, with severe disease manifestations [6,7].

SLE genetic variants represent regulatory events rather than coding sequences and a
common theme is that they encode proteins implicated in important molecular pathways
that alter immune function. More precisely the pathogenetic roles of SLE-associated
genetic variants are: i) activation of the innate immune system, with increased type |
interferon production, increased response to type | interferon and altered antigen
presentation, ii) dysfunction of the adaptive immune system, with altered lymphocyte
signalling, altered lymphocyte differentiation and increased levels of lymphocyte factors,
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i) increase in availability of self-antigens, with impaired nucleic acid degradation,

increased cell death and impaired cell debris clearance [6].

Environmental risk factors

Apart from age, sex and genetics, it is currently known that different environmental
factors could trigger SLE onset and flares in genetically susceptible individuals [8]. A
family history of SLE or related autoimmune diseases, increases the risk of SLE,
however GWAS studies estimate that genetic risk factors only account for ~30% of
observed heritability. This percentage matches with the low to modest concordance
rates observed in monozygotic twins (with SLE at as low as 24%) which highlight the
contribution of environmental factors in SLE pathogenesis [9,10,11]. Several
exogenous exposures have been suggested to influence risk of SLE, which more

precisely are:

1. Crystalline silica dust: There are three population-based, case-control studies of
SLE from the South-eastern United States [12], Boston [13] and Canada [14],
where evidence of the contribution of silica exposure to the development of SLE,
is provided [15]. Two studies in lupus- prone mice reported increased
autoantibodies and immune complexes contributing in the development of
glomerulonephritis, when exposed to silica [11,16,17].

2. Cigarette smoking: Several studies support a positive association between
current smoking of cigarettes and overall SLE risk, based on DNA damage and
autoantibody production [9,11]. Two metanalysis of 12 and 9 studies
respectively, revealed that current smokers were more likely to develop SLE
compared to lupus patients who had never smoked [18,19], while current
smokers presented with increased ds-DNA (+) SLE in a large cohort of US
women [20].

3. Pesticides: It is difficult to ascertain specific exposure due to diverse active
ingredients among various pesticides and due to dramatic changes in the
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available products and formulations over the decades. Furthermore, older
organochlorine insecticides, no longer in use, persist in the environment, so
exposures are not easily self-reported. Two studies have reported that pesticide
exposure, both agricultural and residential is associated with increased SLE risk
[9,21].

Organic pollutants: Dioxins, furans, PCBs, have varying mechanisms of
biological activity and toxicity including immunosuppressive effects of dioxin-like
compounds. Increased SLE mortality (starting 10 years after exposure) was
observed in long- term follow-up of a Taiwanese population exposed to high
levels of organic pollutants through consumption of contaminated rice [9,11,22].
Heavy metals: Experimental studies in animal models suggest that heavy
metals increase the risk of systemic autoimmunity, however there is lack of
evidence for human population [11,23]. Limited data suggest association
between SLE and uranium exposure, with increased antichromatin or ds-DNA
antibody levels. Concerning mercury exposure retrospective studies have
revealed increased SLE risk [24,25].

Infections: They include viral, bacterial, parasitic and fungal infections. Bacterial
infections can expose the immune system to host nuclear material due to direct
cell death or to bacterial DNA due to bacterial death. These autoantigens lead
to the production of autoantibodies, but they also represent PAMPs of viruses
and bacteria and DAMPs of host nucleic acids, which activate innate immunity
[26]. Concerning viruses, they are classified in two categories: endogenous and
exogenous viruses. The first category includes HERVs which may be
responsible for the loss of immunological tolerance and the triggering of SLE.
The second category includes EBV, CMV, HIV and Parvovirus B19 [27].

UV radiation: UV irradiation induces cellular damage and stimulates the release
of proinflammatory factors from mast cells, which are increased in number within
cutaneous lesions. In a prospective study, in patients with SLE who were
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exposed in UV light, skin lesions developed and upregulation of interferon-
related and MHC-related genes was observed in the skin of patients [28].

8. Hormonal factors: In mouse models addition of oestrogen or prolactin can lead
to an autoimmune phenotype with increased autoreactive B cells, posing
important questions concerning the use of oral contraceptives or hormone
replacement therapy. Although hormones can influence murine models, the use

of oral contraceptives does not increase disease flares in stable disease [4].

Innate immune system

Increases in the apoptotic cell load can be generated by exposure to environmental
triggers.  Apoptotic cells are cleared mainly by cells of the reticuloendothelial
compartment. Persistent and increased apoptotic debris containing nucleic acids and
immune complexes, can stimulate an inflammatory response through the activation of
TLRs, due to an inability of being completely cleared. TLRs (3, 7, 8, 9) are located in
in the endoplasmic reticulum (of B cells, some T cells, dendritic cells, and macrophages,
as well as non-immune cells such as epithelial cells and fibroblasts) and move to early
endosomes where TLRs 9 (which senses DNA) and 7 (which senses single- stranded
RNA) drive a strong IFN response along with proinflammatory cytokines. They also

play a central role in loss of tolerance.

Concerning proinflammatory response, many cytokines are elevated in SLE, performing
variable functions. The most important cytokines are IFN I, TNF, IL-6, IL-10, IL-17 and
BAFF. BAFF is a B cell activating factor also known as BLyS, whose levels are

increased in patients with SLE and positively correlate with autoantibody titers.

The major cell types involved in innate immunity of SLE are dendritic cells, myeloid cells
and macrophages. Regarding dendritic cells, SLE patients have a reduced number of
circulating conventional dendritic cells and an increased number of plasmacytoid

dendritic cells which are particularly responsible for type | IFN secretion via TLR 7 and
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9. On the other hand, the representative of myeloid cells are neutrophils. Neutrophils
are short-lived representing the major cause of increased apoptotic cell load. In
addition, patients with SLE have an abnormal subset of neutrophils with increased
potential for NETosis and reduced production of reactive oxygen species (altering
apoptotic pathway). NETosis is a mechanism of cell death where extrusion of
chromatin, nuclear, cytoplasmic and granular material takes place. In the extrusion
material are also contained proinflammatory cytokines, antimicrobial peptides, antigenic
anticitrullinated histones and dsDNA contributing to the stimulation of IFN | production

by plasmacytoid dendritic cells [6,29]

Adaptive immune system

Participation of adaptive immune system in SLE pathogenesis includes deficiencies or
alteration in T cell signaling, in production of cytokines, in proliferation or regulatory
functions. More precisely, T cells are the main contributors of B cell differentiation. T
cells from patients with SLE express CD40L (costimulatory molecule) for a longer period
than healthy T cells, as a result, the activation and differentiation of B cells is increased.
Also, T follicular helper cells which promote differentiation of antibody- producing B cells
are expanded in SLE, as long with a loss of peripheral T cell tolerance and deficiency
of T regulatory cells (which have the ability to suppress immune response). Finally, IL-
2 production which is important for the maintenance of T regulatory cells, is impaired

therefore leading to T regulatory deficiency.
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B cells contribute to pathogenesis through their responses to antigen, regulation of other
cells, autoantibody production and increased antigen presentation to T cells.
Autoantibodies result from immune complexes which activate complement and induce
inflammation. However, the pathogenetic key in participation of B cells is loss of
tolerance through their activation via TLRs and stimulation by BAFF. Early immature B
cells show increased autoreactivity in SLE, possibly due to loss of central tolerance in

thymus [6,29].
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C. CLINICAL MANIFESTATIONS, DIAGNOSIS AND NATURAL HISTORY OF

SLE

Clinical manifestations

SLE is a complex autoimmune disease with variable clinical features. According to the
dominant organ involved, SLE can present with manifestations from the skin, kidneys,
central nervous system, blood, heart, lungs and musculoskeletal system. It can also
present with serositis, antiphospholipid syndrome or constitutional symptoms such as

fever.

Skin involvement occurs in about 90% of patients with SLE and the key characteristic
is its photosensitive distribution. It includes acute cutaneous lupus (malar rash or
generalized maculopapular rash), subacute cutaneous (which occurs as two major
clinical forms: 1. annular or plycyclic and 2. papulosquamous- psoriasiomorf cutaneous
eruption, usually photodistributed) and chronic cutaneous or discoid lupus
(erythematous- violaceous cutaneous lesions with secondary changes of atrophic
scarring, dyspigmentation, follicular hyperkeratosis leading to scarring alopecia on the
scalp). If skin biopsy is performed typical changes must be present. Other rare variants
include bullous acute lupus erythematosus or Rowell syndrome with erythema
multiforme- like target lesions. In addition to specific skin lesions, non-specific skin
lesions may exist, such as livedo reticularis, periungual telangiectasias, Raynaud’s

phenomenon and alopecia [28,30,31].

Musculoskeletal involvement takes place in about 90% of patients, including either a)
synovitis involving two or more joints characterized by swelling or effusion or b)

tenderness in two or more joints with at least 30 minutes of morning stiffness [30,31].

Involvement of the mucous membranes occur in ~25% of SLE patients and is usually

presented with irregularly shaped raised white plaques, areas of erythema, silvery white
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scarred lesions and ulcers with surrounding erythema on the soft or hard palate or

buccal mucosa [4].

Kidney disease develops in up to 40% of patients with SLE, representing a major cause
of morbidity. Most patients with SLE who develop lupus nephritis present with clinical
manifestations within 5 years of SLE diagnosis. Furthermore, 5-20% of patients with
lupus nephritis develop end-stage kidney disease within 10 years from the initial event.
Lupus nephritis is a form of glomerulonephritis and is histologically classified into six
distinct classes (I-Minimal mesangial, |I-Mesangial proliferative, IlI-Focal proliferative,
IV-Diffuse proliferative, V-Membranous, VI-Advanced sclerotic) each of them
representing different manifestations and severity. The clinical presentation and
laboratory findings may differ ranging from silent lupus nephritis to severe proteinuria
and nephrotic syndrome or acute nephritic syndrome. According to the class of

glomerulonephritis, treatment is determined [31,32].

Multiple clinical manifestations have been associated with neuropsychiatric SLE
(NPSLE). The central nervous system manifestations range from subtle cognitive
dysfunction, to acute confusional states, psychosis (characterized by a) delusions
and/or hallucinations without insight and b) absence of delirium) seizure disorders
(primary generalized seizure or partial/focal seizure) and stroke. Although headache,
mood disorders, anxiety and mild cognitive dysfunction are the most frequent
complaints, they do not usually reflect disease activity in the CNS. On the other hand,
cerebrovascular disease, seizures, acute confusion, neuropathies and myelitis are the

most typical presentations of NPSLE [30,31,33].

Hematological abnormalities are common findings in patients with SLE and include
leukopenia, thrombocytopenia and autoimmune hemolytic anemia. Leukopenia is
defined as <4000/mm?® on two or more occasions, with lymphopenia (<1.5 x10°
lymphocytes/L) being the most frequent. Although leukopenia occurs in ~50-60% of
patients with SLE, only 17% have a WBC count<1000/mm. Thrombocytopenia is a
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platelet count <100.000/mm?3, without any other identifiable cause. Autoimmune
hemolytic anemia may present with constitutional signs or symptoms, while the patients
may display concomitant or sequential thrombocytopenia (Evans syndrome).

Therefore, monitoring for the development of thrombocytopenia is important [34].

Pulmonary manifestations of the disease include diseases of the lung parenchyma,
pleura and pulmonary vasculature. Lung parenchyma disease includes interstitial lung
disease which is relatively uncommon in SLE and acute lupus pneumonitis (in 1-4% of
SLE patients). Pleural involvement is the most common SLE-related lung disease (30-
50% of patients) and the diagnosis is clinical with typical features in patient’s history.
Finally, disorders of the pulmonary vasculature include pulmonary arterial hypertension

(~8%), pulmonary embolism and diffuse alveolar hemorrhage (<5%) [35].
Natural history and disease patterns

In Western countries, the all-cause and cause specific standardized mortality rate of
SLE patients, has significantly decreased over time. In the late 1940s, over 40%
patients with SLE died within 3 years of onset of first symptoms. Since then, the 5- and
10-year survival of SLE patients has remarkably improved to over 90%. However,
mortality rates are particularly high for patients aged less than 40 years. After a period
of major improvement, survival in SLE has plateaued since the mid-1990s, while
disparities in SLE mortality persist according to sex, race, age and place of residence.
In high- income countries, 5-year and 10-year survival exceeds 95%, while in low-

income countries survival is lower [36,37].

SLE is characterized by an extremely variability of disease expression, both between
individuals and within individuals over time. Persistent disease activity over time is one
of the major causes of morbidity and mortality in patients with SLE [38]. Therefore, it's
important to understand the burden of disease activity over time by defining the patterns

of disease activity. Three main approaches have been proposed since 1999. Barr et
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al first described patterns of disease activity, measured prospectively over time (204
patients with at least two years of regular follow up) and analyzed the frequency of these
different patterns. Three disease activity patterns were identified: a) Relapsing-
remitting: periods of disease activity interspersed with periods of disease inactivity on
>2 visits, b) Chronic active: disease persistently active (M-SLEDAI and PGA >0) for at
least 1 year and c¢) Long quiescent: disease that has remained quiescent (M-SLEDAI=0,
PGA=0 or a single PGA value<1) for at least 1 year [39]. Disease activity patterns were
also described by Gyori et al in a prospective study (2386 patients with at least one year
of regular follow-up) and were: a) Persistent relapsing-remitting: 3 consecutive years of
relapsing- remitting pattern with at least 1 flare per year, b) Persistent chronic active: 3
consecutive years of chronic active disease and c) Persistent long quiescent: 3
consecutive years of long quiescent pattern [38]. Finally, in Tselios et al study (267
patients with at least 10 years of follow-up), a new nomenclature for disease patterns
was introduced, including: a) Relapsing- remitting: at least two periods of clinical
remission following periods of activity, while a remission period was defined as two
consecutive visits with a clinical SLEDAI-2K=0, b) Persistently active: patients who had
never achieved a period of clinical remission, c) Prolonged remission: clinical SLEDAI-
2K=0 for at least 10 consecutive years [40]. In the two of the studies, relapsing-
remitting course was the most prevalent pattern (70%, 54% respectively), while

complete remission was less frequent pattern in all of the three studies (7%, 10%, 25%).

Strategy trials in rheumatoid arthritis had revealed the utility of a low disease activity
state definition, as a foundation of treat-to-target approaches, given the fact that rates
of complete remission are generally low. Therefore, there was a need for the definition
of a low disease activity state in SLE also, so LLDAS was recently generated (SLEDAI-
2K< 4, no activity in major organs, PGA< 1, current prednisolone dose < 7.5mg daily,

well tolerated maintenance doses of immunosuppressive drugs) [41]. Validation of
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LLDAS have shown halting in damage accrual and prevention of flares in comparable

rates with complete remission [42].
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Figure 2 Natural history of SLE, Ann Rheum Dis 2010, Therapeutic opportunities in systemic lupus
erythematosus: state of the art and prospects for the new decade
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D. METROLOGY, FLARE AND DAMAGE DEFINITION

Due to the multiorgan involvement, there is a need for use of both global and organ-
specific, validated disease activity indices to guide therapy and to serve as outcome for
clinical trials. The three most widely used indices are: a) SLEDAI, b) BILAG, c)
SELENA-SLEDAI PGA. These scores take into account general signs and symptoms
in various organs, while SLEDAI also scores serological features. PGA is a subjective
score which complements objective activity indices and is more sensitive to longitudinal
changes. In our practice SLEDAI-2K version of SLEDAI is used, in combination with

PGA.

Concerning lupus flares there is a variety of definitions. According to Lupus Foundation
of America, flare is a measurable increase in disease activity in one or more organ
systems involving new or worse clinical signs and symptoms and/or laboratory
measurements. It must be considered clinically significant by the assessor and usually
there would be at least consideration of a change or an increase in treatment. On the
other hand, SELENA-SLEDAI flare is defined by changes in SLEDAI score and/or
individuals manifestations and/or changes in treatment and/or need for hospitalization
and or changes in PGA. Finally, SLEDAI flare is defined by clinical important changes

and increase of the score>3 [36,43].

Finally, it's important measuring organ damage because of its association with adverse
clinical outcomes and death. The score used for this purpose is the SDI which
measures irreversible damage accrual in 12 organ systems. Damage accrual is due to
either disease or medication side effects and the items that are scored must be present

for at least six months [36,42].
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E. COMORBIDITIES

Cardiovascular disease

SLE is associated with increased risk for accelerated atherosclerosis and
cardiovascular events including coronary heart disease, cerebrovascular and peripheral
artery disease. Cardiovascular events occur both early and late during the disease
course, with younger patients being at much higher risk than age-matched counterparts
[44]. Factors such as diabetes, hypertension and hyperlipidemia, can be exacerbated
by glucocorticoids, other lupus therapies as well as disease activity [45]. For blood
pressure and cholesterol regulation the targets for general population should be

considered.

Infections

Infections are a significant cause of morbidity and mortality in SLE. The net risk of
infection in SLE is associated with both disease-related and treatment-related factors.
The most common infections in SLE are pneumonia and bacterial sepsis, with
Staphylococcus aureus, Streptococcus pneumoniae and Escherichia coli as the most
common causative agents. There is also a 2.5 fold higher risk of herpes zoster in

comparison to general population.

Concerning infection prophylaxis with vaccination, patients ought to receive
vaccinations according to the EULAR recommendations and vaccination status or
indications for further vaccination should be assessed yearly. Also, vaccination must
be preferably administered during stable disease, and prior to planned
immunosuppression, in particular if B cell depleting therapy is considered as treatment
plan (at least 6 months after the administration and 4 weeks before the next course of
B cell depleting therapy). Non-live vaccines can be administered to SLE patients while

treated with systemic glucocorticoids or DMARDs [36,46,47].
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Malignancies

According to observational studies and epidemiologic evidence, patients with SLE are
at an increased risk of developing cancer. More precisely there is an increased risk of
lung, liver, cervical, vulvovaginal, thyroid, hematological cancer and lymphomas. The
risk for lymphoma is increased approximately threefold. On the other hand, the risk of
breast and prostate cancer is decreased. A meta-analysis which includes 48 cohort
studies involving 247,575 patients, demonstrates that patients with SLE have a 62%

overall cancer morbidity and a 52% cancer related death [36,48].
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F. MANAGEMENT AND TREAT-TO-TARGET STRATEGY

SLE is a challenge concerning diagnosis and treatment due to its multiorgan
manifestations. Treat-to-target strategy should be taken into account, when efforts are
made to determine the goals of treatment. The most important treat-to-target principles
include a variety of parameters. SLE treatment should aim at complete remission of
systemic symptoms and organ manifestations, which in other words means, absence
of clinical activity with no use of glucocorticoids and immunosuppressive drugs
(SLEDAI=0, under hydroxychloroquine). However, due to low rates of complete
remission, LLDAS is the next target to be achieved given the fact that it has shown
reduced damage accrual and prevention of flares in comparable rates with remission.
In addition, prevention of flares is also an important therapeutic goal as well as
prevention of damage accrual. Finally, early recognition ant treatment of renal
involvement is strongly recommended, because delay in diagnosis and treatment has

been associated with increased risk for renal relapses and ESRD.

Concerning treatment of SLE patients, hydroxychloroquine is recommended for all
patients with SLE, at a dose not exceeding 5mg/kg. Goal treatment in long-term
glucocorticoid therapy should aim to minimize daily dose to <7.5mg. To achieve this
goal in chronic stable disease, immunomodulatory agents such as methotrexate,
azathioprine or mycophenolate can be used as maintenance therapy. In flares,
persistent-active  or  organ-threatening disease, pulses of intravenous
methylprednisolone along with initiation of drugs such as cyclophosphamide and

biological therapies (rituximab, belimumab, anifrolumab) can be initiated [36,42,49].

40



2.QUALITY INDICATORS
A. QUALITY OF CARE - BRIEF HISTORICAL RECURSION

The quality movement within hospital settings has a long history, spanning over at least
three decades. The issue of patient safety has been recognized increasingly as a
substantial element of overall quality, and researches have taken place worldwide, with
the United States being the pioneer in this area. The story begins in 1966, with the
physician Avedis Donabedian who first published a paper entitled: “Evaluating the
Quality of Medical Care”, creating a framework, which provides the basis for the current
methods used to evaluate healthcare quality. This study was followed by the
establishment of the IOM in 1970, and the AHRQ, in 1989, both of them, aiming at the

improvement of quality of care.

Three studies that have been published are considered to be of fundamental
importance. The first was the Harvard Medical Practice Study in 1991, which showed
that adverse events occurred in 3.7% of hospitalizations and that 27.6% of the adverse
events could be attributed to errors [50]. The second, To Erris Human: Building a Safer
Health System, published by the US IOM in 1999, resulted in increased awareness of
U.S. medical errors. This report was based upon analysis of multiple studies by a variety
of organizations and concluded that 44,000 to 98,000 people die each year as a result
of preventable medical errors. This figure was greater than the number of deaths
attributed to motor vehicle accidents (43 458), breast cancer (42 297) or AIDS (16 516)
[51,52]. The third, Crossing the Quality Chasm: A New Health System for the 21
century, was published in 2001, again by IOM, and focuses more broadly on how the
health system can be reinvented to foster innovation and improve the delivery of care.
Towards this goal, an action plan was developed, based on six characteristics that
health care quality should have (be safe, effective, patient-centred, timely, efficient,

equitable) [53].
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B. DEFINITIONS

There are several definitions of health care quality. The most widely used is the
definition of IOM, introduced in 1996. According to the latter, health quality care, is “the
degree to which health services for individuals and populations increase the likelihood
of desired health outcomes and are consistent with current professional knowledge”.
The definition applies to health care practitioners and to all settings of care (hospitals,
nursing homes, physician’s offices), as well as to interactions between healthcare
providers and patients in different stages of a patient’s journey. Researchers measure
health care quality to identify problems caused by overuse, underuse or misuse of

health resources [54].

With regard to the definition of health care quality, the latter can be approached and
interpreted through a conceptual model, referring to the three levels of health care here
below. This model called the Donabedian model, was firstly described by Avedis

Donabedian in 1966 and includes:

a) Structure: Denotes the attributes of the settings in which care occurs. This
includes the attributes of material resources (facilities, equipment, money), of
human resources (number and qualifications of personnel), and of
organizational structure (such as medical stuff organization).

b) Process: Denotes what is actually done in giving and receiving care. It includes
the patient’s actions in seeking care, as well as the practitioner’s actions in
making a diagnosis and recommending or implementing a treatment. In other
words, process is divided into technical quality (including the provision of care
that adheres to recommended guidelines) and interpersonal quality (including
the interaction between physician and patient, which is the vehicle by which the
application of technical care is achieved).

c) Outcome: Denotes the effects of care on the health status of patients and
populations. Improvements in the patient's knowledge and changes in the
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patient’s behaviour are included under a broad definition of health status, and

so is the degree of the patient’s satisfaction with care [55,56]

The three-part assessment approach describes a linear relationship and is based on
the idea that a good structure increases the probability of a good health care processes,
and in turn, good care processes increase the probability of good outcomes.
Importantly, for a process to be a valid measure of quality, it must be closely related to

a result that people find satisfactory and important (fig.3)

STRUCTURE ) PROCESS —) OUTCOMES

Figure 3 Levels of healthcare measurement

Complementary to IOM’s definition, the WHO adds that in order to “achieve desired
health outcomes, health care must be safe, effective, timely, efficient, equitable and
people-centred”. These six conditions tend to be the most important measurable
aspects of health care, constituting the basis upon which quality measures can be
developed. In relation to the six-dimensional approach concerning health care quality,
the EXPH in 2014, defined five key dimensions that all health care services should have,
regardless of the level of care: effectiveness, safety, appropriateness, patient-
centeredness, and efficiency/equity [57]. The specific definitions of these items are

represented here below (Table 1).
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The dimensions of quality as defined by the WHO Vs the EU EXPH

WHO

EU EXPH

Effective: Delivering health care that is adherent to an
evidence base and results in improved health outcomes
for individuals and communities, based on need

Effective and improving health outcomes

Appropriate and complying with current
professional knowledge as well as meeting
agreed standards

Efficient: Delivering health care in a manner which
maximizes resource use and avoids waste

Equitable: Delivering health care which does not vary in
quality because of personal characteristics such as
gender, race, ethnicity, geographical location, or socio-
economic status

Efficient and equitable leading to the best value
for the money spent and to equal access to
available care for equal need, utilization and
equal quality care for all

Accessible: Delivering health care that is timely,
geographically reasonable and provided in a setting
where skills and resources are appropriate to medical
need

Acceptable/patient centred: Delivering health care
which takes into account the preferences and aspirations
of individual service users and the cultures of their
communities

Patient-centred and involving patients/people
as key partners in the process of care

Safe: Delivering health care which minimizes risks and
harm to service users

Safe and preventing avoidable harm related
with care

Table 1 Source: European Patients Forum, Position Paper on Quality Care, 2017
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C. QUALITY MEASURES

General steps and rationale of Quality Indicators development

Due to the recognition that quality of care is suboptimal, measures for the assessment
of quality care, started to emerge. The most commonly used tools to measure the
degree of quality of care that patients receive, are Qls. Qls are a set of quantitative
measures that can be related to the structures, processes or outcomes of care, based
on the Donabedian model that was presented above [56]. They usually emerge from
guidelines, systematic literature reviews, or expert panel consensus through the use of
a systematic approach and they represent the current standard of care. In contrast to
most guidelines or recommendations, Qls pertain to measurable aspects of health care-
they describe exactly who should do what and when, with respect to disease monitoring.
Thus, Qls highlight potential quality concerns, identify areas that need further study and

investigation, track changes over time and aim at quality improvement [58,59,60].

There are several groups, including the NQF, IOM, NCQA, AHRQ, NICE, that have
developed frameworks describing the general steps and rationale that should determine

quality measures.

A representative model for developing Qls, is described from AHRQ, which in general

includes:

a) ldentification of candidate indicators, which includes systematic review of the
literature along with expert opinion, in order to form a conceptual model of each
Ql.

b) Evaluation of the proposed Qls based on the criteria of importance, scientific
acceptability, usability and feasibility (according to NQF evaluation criteria).
More precisely, importance refers to the extent that the specific measure is
evidence-based, while scientific acceptability includes the notions of reliability

and feasibility both of which describe the extent to which the measure produces
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consistent (reliable) and credible (valid) results about the quality of care. Validity
demonstrates that the data elements are correct and consistent with the current
evidence, while reliability demonstrates the extent to which data elements are
repeatable. Feasibility describes the extent to which the specifications, including
measure logic, require data that are readily available or could be captured
without undue burden and can be implemented for performance measurement.
Finally, usability refers to the extent to which potential audiences are using or
could use performance results in order to achieve the goal of high-quality,

efficient healthcare for individuals or populations (fig.4) [60].

LEVEL OF CARE
Structure
Process

Outcomes
ASPECTS OF
HEALTHCARE

Safe
Effective
Timely
Efficient
Equitabe
People-centered

Ql EVALUATION
CRITERIA

Importance

Scientific acceptability

Usability

Feasibility

Figure 4 The 3 axes upon which Qls are formed
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Classification of Qls

As previously mentioned, Qls are classified into three categories, according to the level
of healthcare they are intended to measure. Structural indicators describe the type and
amount of resources used by a health system or organization to deliver programs and
services, and they relate to the presence or number of staff, clients, money, beds,
supplies, and buildings. Process indicators assess the type and quantity of care that is
provided, in other words what the provider did for the patient and how well it was done.
Outcome indicators capture the effect of care processes on health, such as recovery
from an illness, death, complications of healthcare and health status. Due to various
factors that affect the patient’s survival and health outcomes, it’s important to mention
that risk adjustment for these measures should take place, allowing fair comparisons

[61,62].

For many chronic diseases, quality assessment has focused primarily on process rather
than outcome measures due to the fact that health outcomes often require years to
develop so their measurement may therefore delay timely interventions, and also, due
to the fact that there is limited consensus on the correct outcome measures to assess
many conditions. Perhaps, as a result of these limitations, QI sets pertaining to several

prevalent rheumatic diseases have also focused on process measures [63].

Quality Indicators in SLE

SLE is a multisystem disease with considerable morbidity due to both the disease per
se and the complications of chronic treatment. In addition, due to its variable
manifestations, SLE requires care by multiple providers, leading to a fragmented
structure of care and potential deficiencies in quality. Based on the general hypothesis
that better quality of health may lead to better outcomes, improved quality of health care
could reduce negative outcomes and disease burden, in SLE as well. In 2009, Yazdany

et al., were the first that undertook the initiative with regard to QI set development, due
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to the lack of consensus on health care processes which could have facilitated research
on quality of health care received by SLE patients. More precisely, a systematic review
of guidelines, recommendations and literature was performed in order to develop a set
of 29 Qls which subsequently were rated in terms of validity and feasibility. Finally, a
set of 20 Qls had been formed, including domains of diagnosis, general preventive
measures (sun avoidance, vaccinations), osteoporosis, drug monitoring, renal disease,
cardiovascular disease, pregnancy and reproductive health counseling [63]. The next
QI set was formed in 2011 by Mosca et al. A preliminary set of 15 Qls was initially
developed based on EULAR recommendations for SLE, which, after Delphi survey,
ended up in a set of eleven Qls. In comparison to the initial QI set (Yazdany et al.), Qls
for infection screening and for disease activity and damage assessment were added

[59].

Apart from developing Qls, evaluation of their performance on SLE patients is significant
in order to measure the gap between guidelines and clinical practice, identify areas that
need further study and investigation and track a potential association with disease
outcomes. The first publication concerning performance evaluation of 13 Qls included
data from a prospective, longitudinal study of 814 individuals. QI performance varied
from 29% with assessment of cardiovascular risk factors to 90% with sun avoidance
counseling, while overall compliance rate was 65%. Younger patients were less likely
to receive services including vaccinations, drug toxicity and cardiovascular risk
assessment. Also, patients having fewer physician visits and lacking health insurance
were significantly associated with lower QI performance [64]. Two years later a second
publication with 737 participants, spanning from 2009 to 2013, was carried out.
Relationship between high performance (receipt=85%) on 13 validated quality
measures, and disease outcomes, was examined. The participants were eligible for a
mean of five quality measures, while the overall quality measure pass rate at baseline

was 64%. The pass rate was not associated either with year-to- year or a long-term
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increase in disease activity, with or without adjustment for covariates. However, a pass
rate 285% was strongly protective against a clinically significant increase in disease
damage, demonstrating a link between processes of care and important outcomes [65].
Also, a cross-sectional analysis of a German long-term study with 580 patients took
place in order to measure the quality of care provided to SLE patients, understand
potential gaps and analyze association with outcomes. In total 10 aspects of care were
analyzed and performance varied between 22.8% for lipid metabolism counseling and
97.6% for dose of glucocorticoids and osteoporosis prevention. Also, higher
performance on the clinical care parameters was predictive for low progress in disease-
related damage and low disease activity. Osteoporosis prevention and antimalarial
treatment had the greatest impact on damage, while the blood pressure counseling and

osteoporosis prevention had the greatest impact on lowering disease activity [66].
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UNMET NEEDS IN SLE CARE AND RESEARCH OBJECTIVES FOR THIS THESIS

SLE requires care by multiple providers, leading to a fragmented structure of care and
potential deficiencies in quality. Based on the general hypothesis that better quality of
health may lead to better outcomes, improved quality of health care could reduce
outcomes and disease burden, in SLE as well. Qls, have been proposed for SLE, but

for the most part they were not based on a comprehensive systematic literature review.

To this end we sought to develop the first comprehensive set of Qls in SLE based on
an extensive SLR of the various aspects of SLE, performed as part of the 2019 EULAR
recommendations for SLE. This study capitalises on this work by developing Qls to
detect potential gaps in SLE care and facilitate the implementation of the guidelines.
Importantly, we sought to test them in real life. Initial real-life data suggest a variable
degree of adherence to the recommendations and identify areas for further

improvement.

Concerning clinical impact, Qls can be used towards assessing and improving patient
care. They may facilitate the implementation of the EULAR recommendations by
creating a checklist to be used towards detecting gaps in lupus care and facilitating

efforts towards remedying them.

As a spin-off this work, we also sought to determine the proportion of SLE patients with
residual disease activity during their most recent visit, and whether patients with residual
activity were offered therapy intensification. Our data suggest that about 40% of patients
have evidence of residual disease activity and could qualify for novel treatments. Most
treatment changes were triggered by active renal, joint, and skin disease, whereas the

predictive value of SLEDAI-2K as a metric of disease activity was modest.
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RESULTS AND PUBLICATIONS
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