
  1Schlencker A, et al. Lupus Science & Medicine 2022;9:e000700. doi:10.1136/lupus-2022-000700

Improving patient pathways for 
systemic lupus erythematosus: a 
multistakeholder pathway 
optimisation study

Aurelien Schlencker,1,2 Laurent Messer,3 Marc Ardizzone,4 Gilles Blaison,5 
Olivier Hinschberger,5 Etienne Dahan,1 Christelle Sordet,1,2 Julia Walther,6 
Anne Dory,6 Maria Gonzalez,7 Stéphanie Kleinlogel,7 Aurélia Bramont- Nachman,7 
Lionel Barrand,8 Isabelle Payen- Revol,9 Jean Sibilia,1,2 Thierry Martin,2,10 
Laurent Arnaud    1,2

To cite: Schlencker A, 
Messer L, Ardizzone M, et al. 
Improving patient pathways for 
systemic lupus erythematosus: 
a multistakeholder pathway 
optimisation study. Lupus 
Science & Medicine 
2022;9:e000700. doi:10.1136/
lupus-2022-000700

Received 17 March 2022
Accepted 28 April 2022

For numbered affiliations see 
end of article.

Correspondence to
Professor Laurent Arnaud;  
laurent. arnaud@ chru- 
strasbourg. fr

Epidemiology and outcomes

© Author(s) (or their 
employer(s)) 2022. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objective Among the most significant challenges in 
SLE are the excessive diagnosis delay and the lack of 
coordinated care. The aim of the study was to investigate 
patient pathways in SLE in order to improve clinical and 
organisational challenges in the management of those 
with suspected and confirmed SLE.
Methods We conducted a cross- sectional study of 
patients with SLE, healthcare providers and other 
representative stakeholders. Focus groups were 
conducted, and based on the collected data the most 
impactful disruption points in SLE patient pathways 
were identified. A novel framework to improve individual 
patient pathways in SLE was developed, discussed and 
validated during a consensus meeting with representative 
stakeholders.
Results Six thematic clusters regarding disruption 
in optimal patient pathways in SLE were identified: 
appropriate and timely referral strategy for SLE diagnosis; 
the need for a dedicated consultation during which the 
diagnosis of SLE would be announced, and following 
which clarifications and psychological support offered; 
individualised patient pathways with coordinated 
care based on organ involvement, disease severity 
and patient preference; improved therapeutic patient 
education; prevention of complications such as infections, 
osteoporosis and cancer; and additional patient support. 
During the consensus meeting, the broader panel of 
stakeholders achieved consensus on these attributes and 
a framework for optimising SLE patient pathways was 
developed.
Conclusions We have identified significant disruption 
points and developed a novel conceptual framework to 
improve individual patient pathways in SLE. These data 
may be of valuable interest to patients with SLE, their 
physicians, health organisations as well as policy makers.

INTRODUCTION
SLE is a chronic systemic autoimmune 
disease with multiple and heterogeneous 
clinical phenotypes and variations in disease 

severity and damage accrual across the whole 
spectrum of patients with SLE.1 Earlier diag-
nosis and treatment advances have resulted 
in improved outcomes over the past decades.2 
However, increased morbidity and mortality 
persists in SLE, indicating that several unmet 
needs impact the optimal management of 
the disease.3 4 Among the most significant 
are the excessive diagnosis delay and the 
common lack of coordinated care for SLE.5 
A patient pathway (PP) is the patient expe-
rience from the first symptom through the 
initial referral for diagnosis, treatment and 
follow- up, and includes diverse aspects of 
disease management, such as holistic support 
and prevention of complications. According 
to the European Pathway Association, a 
care pathway is a complex intervention for 
mutual decision making and organisation 
of care processes for a well- defined group of 
patients during a well- defined period. The 

WHAT IS ALREADY KNOWN ON THIS TOPIC

 ⇒ Excessive diagnosis delay and lack of coordinated 
care remain major challenges in SLE.

WHAT THIS STUDY ADDS

 ⇒ We have identified significant disruption points in 
SLE patient pathways, including additional needs in 
the field of referral strategy, dedicated consultation 
for diagnosis announcement, coordinated care, ther-
apeutic patient education, prevention of complica-
tions and psychosocial patient support.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE AND/OR POLICY

 ⇒ Based on these data, we have developed a novel 
conceptual framework to improve individual patient 
pathways in SLE.
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general concept behind that of PP is that the healthcare 
systems should ensure faster diagnosis and, for patients 
diagnosed with SLE, result in a rapid initiation of treat-
ment through streamlined, standardised strategies. Clin-
ical studies have long proven that patient- centred PPs 
reduce variability in clinical practice, improve outcomes 
and reduce the overall cost of disease management.6–8 
In the context of SLE, early diagnosis is both a priority 
and a challenge, as prolonged diagnostic delay may 
lead to worse outcomes, including damage accrual9 and 
socioprofessional disinsertion. The paradigm of primary 
healthcare, under which general practitioners (GPs) are 
involved in the initial diagnosis and therapeutic manage-
ment of symptoms, is largely challenged by the rare and 
highly polymorphic nature of the disease. Also, virtually 
all patients with SLE have significant levels of ANA, but 
this essential laboratory test is not specific to the diag-
nosis, yielding a high number of inappropriate referral 
to secondary- care or tertiary- care specialists.3 Several 
attempts to optimise the care of patients with SLE have 
resulted in the implementation of several national and 
international guidelines,1 but individual trajectories of 
autoimmune patients within healthcare systems remain 
largely suboptimal. Both diagnosed and undiagnosed 
patients with SLE typically present complex problems, 
often requiring multiple interventions provided concur-
rently from several partners in their care.10 This empha-
sises the need for an integrated and holistic approach to 
SLE diagnosis and treatment.

The aim of the present study was to analyse PPs in SLE 
in order to overcome organisational challenges in the 
management of suspected and confirmed SLE cases.

METHODS
Study design and area
We conducted a cross- sectional qualitative study using 
a content analytic approach to identify both disrup-
tion points and strategies to improve PPs in SLE in the 
French region of Alsace, an 8280 km² territory in north-
eastern France. This area has previously been used for 
epidemiological studies of autoimmune or inflammatory 
diseases by our group.11 12 According to the national 
census, the population of Alsace was 1 898 533 inhabit-
ants in 2020, with an age distribution close to the global 
metropolitan French population. Based on a nation-
wide population- based study of the prevalence of SLE 
in France using national administrative databases,13 
the number of prevalent SLE cases in Alsace was 776 
(yielding a crude prevalence rate of 46.3 per 100 000) 
and the number of incident cases was 66 (crude inci-
dence rate of 3.92 per 100 000) for the year 2010. Using 
focus groups involving patients with SLE and healthcare 
professionals separately, followed by consensus meetings 
involving a broader panel of key stakeholders, we came 
to an agreement regarding the most disruptive and opti-
misable aspects of PP in SLE.

Participant sample
Healthcare professionals and patients with SLE were 
invited to participate in face- to- face physical or virtual 
(online) focus group meetings during the year 2020. 
These focus groups involved six healthcare professionals 
representative of medical specialties most commonly 
involved in SLE care (primary care, rheumatology, 
internal medicine and clinical immunology, dermatology, 
nephrology) from different types of practice (academic 
and non- academic centres, as well as private practice), 
academic occupational physicians, six patients with SLE 
from different backgrounds, a representative from the 
French SLE patient association (Association Française 
du Lupus et des autres maladies auto- immunes, aFL+), a 
methodology consultant specialised in the analysis of PP 
and a fellow in rheumatology. All participants gave their 
consent to the study.

Focus groups
Healthcare professionals and patients with SLE met sepa-
rately as small groups of two to six people in a physical 
room or within virtual rooms using the Zoom software 
(during national lockdowns due to COVID- 19). They 
were presented with an introductory lecture on general 
aspects of SLE, including its epidemiology, main clinical 
manifestations, diagnosis and treatment strategies, as well 
as the general methodology of the study. Using a standard-
ised template of open- ended questions, participants were 
asked to describe the current PP for SLE and to point 
out any significant disruption point they could think of. 
What is the typical pathway of a patient with lupus? Are 
there any disruption points in current lupus pathways? 
What could be an optimal PP for SLE? What are the most 
challenging or controversial aspects for optimisation of 
PP for SLE? Using a semistructured approach, one facili-
tator (IP- R) asked each participant in turn to share their 
perspectives with the group.

Analysis
The characteristics of the focus group participants were 
summarised using descriptive statistics. Notes from the 
focus groups were analysed and elements which captured 
key thoughts or underlying concepts in the most optimal 
manner were extracted. These concepts were organised 
into relevant themes, which described the most signifi-
cant disruptive points and potential optimisation strate-
gies for PP in SLE.

Consensus meeting
During a final meeting held both physically and online 
in March 2021, the aggregate results of the focus groups 
were presented to a larger and representative panel of 
stakeholders (n=22), including lupus patient associa-
tions, healthcare professionals (from academic centres, 
non- academic centres and private practice), representa-
tives of the regional professional unions of pharmacists, 
biologists and GPs, and institutional representatives of 
healthcare system payers (representative of the board of 
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hospital directors and of the regional agencies for health-
care organisation). Following a general presentation on 
SLE, the stakeholders were presented with the key disrup-
tion points identified during the focus group as well as 
the thematic clusters. The stakeholders were offered the 
possibility to provide detailed feedback and discuss these 
thematic clusters. The inclusive process ensured that all 
participants had an opportunity to contribute, avoiding 
the potential effect of strong personalities which may be 
encountered during consensus groups.

RESULTS
Various disruptive points and challenges regarding PP in 
SLE were reported during the focus groups with patients 
with SLE and healthcare professionals (table 1).

As reported by healthcare professionals
Healthcare professionals underlined the following 
aspects of SLE diagnosis and management: the general 
undertraining of physicians (including of primary care 
physicians) about autoimmune diseases such as SLE, 
uncertainties about how to manage or to whom shall 
be referred patients with ANA positivity, and the lack of 
clearly defined and individualised SLE- PP (taking into 
account organ manifestations and disease severity), the 
need for increased access to appropriate and timely diag-
nosis for all potential patients with SLE, independent of 
their socioeconomic background or language barrier, 
if any, was also highlighted. They have also underlined 
the importance of individualised treatment based on the 
characteristics of patients with SLE, organ involvement, 
severity and predictors of response, including therapeutic 
adherence, with the necessity to incorporate innovating 

Table 1 Disruptive points and challenges reported by healthcare professionals and patients with SLE

Potential disruption points to an optimal patient pathway in SLE Physicians Patients

Undertraining of physicians (including primary care physicians) about SLE. ✓ ✓

Excessive diagnosis delay for SLE (in some cases). ✓ ✓

Indications for ANA testing. ✓ ✗

Lack of adequate management and/or referral strategy for patients with ANA positivity. ✓ ✓

Lack of dedicated consultation for announcing the diagnosis. ✗ ✓

Lack of proper support following diagnosis announcement. ✗ ✓

Need for more coordinated healthcare. ✓ ✓

Need for interoperable data management systems between healthcare professionals. ✓ ✗

Use of innovating tools and technologies to ensure privacy and high quality of care. ✓ ✗

Need for clearly defined and individualised SLE patient pathways. ✓ ✓

Lack of detailed information about how to prepare the consultation with the specialist. ✗ ✓

Need to clarify the role of secondary healthcare professionals. ✓ ✓

Management and referral strategy for SLE flares. ✓ ✓

Lack of access to an SLE care coordinator (such as a specialised nurse). ✓ ✓

Written personalised therapeutic management plan for patients. ✗ ✓

Regular SLE cases review by a multidisciplinary expert panel. ✓ ✗

Individualised treatment strategies based on patient characteristics. ✓ ✗

Lack of detailed feedback on laboratory tests results. ✓ ✓

Therapeutic education about SLE. ✓ ✓

Prevention of work disability, including the use of appropriate social support. ✗ ✓

Increased interprofessional interactions with coordinated care. ✓ ✓

Access to psychologists and dietitians (outside inpatient care settings). ✗ ✓

Specific management of paediatric and adolescent SLE, including transition towards adult care. ✓ ✓

Improved pain management. ✗ ✓

The need for more coordinated care between in- hospital and outpatient pharmacies. ✗ ✓

Lack of detailed assessment of SLE impact over personal life. ✗ ✓

Disruptive points and challenges marked with a tick (✓) were spontaneously reported by the stakeholders during the focus groups while those 
marked with a cross (✗) were not.
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tools and technologies to ensure privacy and high quality 
of care, while favouring interprofessional interactions for 
coordinated care and shared decision making. Finally, 
the promotion of therapeutic education and the need 
for additional support throughout the patient journey, 
including the prevention of work disability with the help 
of occupational physicians and the use of appropriate 
social support, were strengthened.

As reported by patients with SLE and patient associations
Patients with SLE and patient associations underlined 
several key disruptive elements in line with those reported 
by healthcare professionals (table 1). While patients with 
SLE did not specifically discuss the issue of ANA testing 
or the need for more interoperable and secured data 
management systems between healthcare professionals, 
they were specifically concerned about the lack of specific 
consultation for announcing the diagnosis of SLE and 
of adequate support following this announcement. They 
were also concerned about the need for more detailed 
information on how to prepare the consultation with the 
specialist, as well as the need for a written and personal-
ised therapeutic management plan. Finally, they under-
lined the lack of coordinated care.

Thematic clusters
Based on the disruptive points and challenges identified 
during the focus groups, six thematic clusters emerged 
regarding facets underlying the optimisation of PP in 
SLE:

 ► The need for an appropriate and timely referral 
strategy for SLE diagnosis, clarifying the indications 
of ANA testing and management of ANA positivity, as 
well as the subsequent referral strategy to specialists 
for proper SLE diagnosis.

 ► The need for a dedicated consultation, during which 
the diagnosis of SLE would be announced and psycho-
logical support offered (and reiterated, if needed).

 ► The need for individualised pathways with coor-
dinated care based on organ involvement, disease 
activity (flares), severity and patient preference. 
Access to an SLE care coordinator (such as a special-
ised nurse) and implementation of interoperable 
data management systems between healthcare profes-
sionals should improve interprofessional manage-
ment. Specific populations such as paediatric patients 
with SLE or pregnant women with SLE should benefit 
from dedicated pathways.

 ► The need for improved patient education, with 
specific emphasis over the natural course of the 
disease and general therapeutic strategy, should be 
emphasised.

 ► The need for preventing complications such as 
infections, osteoporosis, cancer and cardiovascular 
diseases.

 ► The need for additional patient support, especially 
psychological, social and occupational support.

Conceptual framework for an optimised SLE pathway
During consensus meeting, stakeholders discussed these 
six thematic clusters and came to a consensus on the key 
elements of an optimised SLE pathway. Based on focus 
group discussions and the expert panel consensus, a 
unifying framework for an optimised SLE- PP is presented 
in figure 1. This framework is modulated by individual 
patient characteristics, such as the socioeconomic back-
ground and employment status, as well as by urgency and 
severity of organ involvement and the need for a referral 
to an expert centre.

DISCUSSION
We have developed a framework for optimising PPs in 
SLE which integrates the following elements: appropriate 
and timely referral strategy for SLE diagnosis; a dedi-
cated lupus consultation, during which the diagnosis is 
formally announced, and following which psychological 
support is offered; individualised pathways with coordi-
nated care based on organ involvement, disease severity 
and patient preference; improved patient education; 
prevention of complications such as infections, osteopo-
rosis and cancer; as well as additional patient support, in 
particular from the social and employment perspectives. 

Figure 1 Conceptual framework for an optimised SLE 
pathway: (1) appropriate and timely referral strategy for 
SLE diagnosis; (2) dedicated consultation, during which the 
diagnosis of SLE is announced; (3) individualised pathways 
with coordinated care based on organ involvement, disease 
severity and patient preference; (4) improved patient 
education; (5) prevention and detection of complications such 
as infections, osteoporosis and cancer; (6) additional patient 
support.
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It is interesting to point out that five disruptive points and 
challenges which were reported by the stakeholders were 
not spontaneously reported by patients with SLE and that 
nine of these points were reported by patients but not 
stakeholders. Reconciling the different points of view of 
healthcare professionals and patients is obviously a major 
challenge when optimising PP.

Appropriate and timely diagnosis
A recent study has shown that the median diagnosis delay 
for SLE in Europe is ≈2 years and ≈1 year in France.5 This is 
largely due to the rarity of the disease, its highly polymor-
phic nature and the lack of a highly specific biomarker. 
Importantly, diagnosis delay may vary according to ethnic 
background and/or socioeconomic background. It is 
common feeling that the early diagnosis of SLE can be 
beneficial by allowing early intervention and potentially 
improving short- term and long- term outcomes. However, 
there is still limited evidence supporting this assump-
tion, which mainly derives from administrative database 
analysis showing that patients with early diagnosis (<6 
months between probable SLE onset and diagnosis) had 
lower rates of flares and hospitalisations compared with 
patients with late diagnosis (≥6 months).14 During focus 
groups, the GPs (primary care physicians) have under-
lined the lack of general training in the field of autoim-
mune diseases as well as the complexity of ANA interpre-
tation. Hence, the indications for ANA testing and the 
adequate referral procedure following ANA positivity 
should be optimised within the SLE- PP. In the USA, it has 
been shown that test ordering is significantly influenced 
by hidden cognitive processes related to the physician’s 
calculation of patient resources and a health insurance 
system that requires certain types of evidence in order 
to permit further tests or particular interventions.15 In 
France, as well as in most European countries, the health-
care system is publicly funded and access to ANA testing 
is not a significant limitation. However, in most European 
countries, there are insufficient physicians in primary 
care for timely and adequate patient detection and moni-
toring,16 as well as significant imbalance between resource 
and demand for specialised care, which may result in 
additional delay in referral from primary to secondary or 
tertiary care.

Dedicated first SLE confirmation consultation
Due to the chronic nature of the disease and its poten-
tial complications, including the impact on pregnancy, 
patients have underlined the need for a dedicated first 
SLE consultation, during which the diagnosis would 
be announced formally and the natural course of the 
disease, general therapeutic strategy as well as the poten-
tial impact on various life aspects, including occupational 
issues, would be explained. This concept is very much 
related to patient education (see patient education), but 
the initial SLE consultation should be considered a sepa-
rate intervention.

Personalised therapeutic strategy with integrated care 
ensuring multiprofessional collaboration
Finding the right treatment for the right patient remains 
one of the most important challenges in SLE. The 
markers that have been known for decades, such as anti-
double- stranded (ds)DNA IgG antibodies, complement 
factor consumption or leucopenia, are now insufficient 
to progress in the management of the disease.3 The era 
of multiomics (genomics, transcriptomics, proteomics or 
metabolomics), by means of high- throughput tools, opens 
the door for integrated and individualised approach, but 
these tools have not entered daily medical care.3

Also, patients with SLE have underlined the lack of 
coordinated care from various healthcare providers. The 
consequences may include duplicate diagnosis testing, 
contradicting information about SLE diagnosis or treat-
ment, and time wasted on avoidable consultations, with 
the corresponding work absence, loss of productivity 
and healthcare expenditures. The most adequate ther-
apeutic strategy should be documented by healthcare 
professionals who are competent and qualified to make 
a diagnosis of SLE and/or recommend treatment for 
the patient’s problems. A key element is the need to 
communicate with all healthcare professionals involved 
in SLE patient care.10 The need for patients with SLE 
to be referred directly to SLE specialists for confirma-
tion of diagnosis and assessment for disease- modifying 
therapies has been underlined. Also, the importance of 
having access to specialised SLE teams and clinics with 
different Healthcare Professionals (HCPs) working 
together was highlighted.17 Finally, the strategy for access 
to secondary and tertiary care should be better defined. 
The stakeholders suggested that disease flare and 
symptom management should be triaged and managed 
by a dedicated SLE nurse. Also, pregnancy is challenging 
for patients with SLE and their treating physicians. In 
general, a multidisciplinary team, consisting of a rheuma-
tologist or an internist and an obstetrician with significant 
experience in high- risk pregnancies, manages the care of 
pregnant patients with SLE. Patients should be informed 
that pregnancies in SLE should be carefully anticipated 
and that prepregnancy multidisciplinary counselling is 
important to determine the risk of both maternal and 
fetal complications.

Detection and prevention of comorbidities
Due to its chronic nature, patients with SLE may develop 
cardiovascular complications, infections and osteopo-
rosis, which may in part be preventable by modifying or 
treating the associated risk factors.18 19 Rigorous assess-
ment and modification of traditional and disease- related 
Cardiovascular disease (CVD risk factors in patients with 
SLE are warranted, especially in high- risk populations 
such as those with baseline disease severity, renal involve-
ment, high cumulative corticosteroid dose and positive 
antiphospholipid antibodies.20 21 Good control of disease 
activity,22 minimisation of corticosteroid exposure and 
lifestyle optimisation are of high importance. The role 
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of hydroxychloroquine in the reduction of CVD risk has 
also been demonstrated based on its pleiotropic mode 
of action.23 24 In addition, implementation strategies for 
risk factor prevention are also needed. Serious infections, 
defined as those requiring hospitalisation or resulting in 
death, constitute one of the leading causes of morbidity 
and mortality in SLE, along with CVD.25 In a study of all- 
cause SLE readmissions using hospital discharge data-
bases (2008–2009) from five geographically dispersed 
US states, one in six patients with SLE were readmitted 
within 30 days, with significant hospital- level and state- 
level variations in readmission rates.6 Interestingly, lower 
risk- adjusted readmission rates were observed in a state 
with high concentration of dedicated SLE centres. A 
recent study using national population- based data on 
the outcomes of adults with SLE admitted with sepsis 
(2002–2011) showed a wide variation in mortality rates 
between hospitals, with lower rates in hospitals treating 
more patients with SLE.7 Together, these data reinforce 
the need for expert centres dedicated to the care of auto-
immune diseases, including SLE.

Patient education
Recent guidelines recognise the importance of patient 
involvement in the management of their own healthcare 
needs.26 The routine time available for medical appoint-
ment is clearly insufficient for indepth patient educa-
tion16 27 and empowerment for self- management, such as 
by providing advice and education on lifestyle and risk 
factor management, and ultimately for shared decision 
making.28 Dedicated patient education programmes 
should be developed, taking into account individual-
ised patient profiles, education level and disease severity. 
Digital health offers the perspective of online patient 
education for remote patients with SLE.

Psychological, social and occupational support
An important challenge in SLE is to favour holistic medi-
cine, which is the use of therapeutic strategies to treat 
the patient as a whole person. In the last decades, with 
improvement in the life expectancy of patients with SLE, 
the relationship between social support and health in this 
population has received a considerable amount of atten-
tion in behavioural medicine and health psychology.29 
A number of different potential psychological issues 
can affect those with SLE; difficulties may arise from 
the disease itself, which may affect the central nervous 
system (neuropsychiatric lupus), from the general effects 
of having a chronic condition with a variable course 
or from adverse events related to medications. Severe 
fatigue, depression and generalised anxiety can occur as 
a reaction to these symptoms.30 31 Access to psychological 
support should be encouraged and streamlined. Also, 
approximately half of respondents in the recent Lupus 
Europe survey felt that SLE had impacted their studies or 
their employment status.5 Further, previous studies have 
shown that presenteeism, absenteeism and work disability 
are high in SLE.32 However, adaptations of workstations 

are often possible if necessary, by means of occupational 
physicians and his pluriprofessional team, which may be 
contacted early in order to find the most accurate way 
to retain the individual in employment. Work disability 
is associated with a complex array of health factors, 
including comorbidity, physical and mental health limi-
tations, and clinical features of lupus, which warrant 
increased attention in future research33 and a dedicated 
consultation which should be incorporated in the PP.

The strength of this study is the use of both qualitative 
and consensus methods involving SLE experts as well as 
representative stakeholders from patients, physicians and 
payers. This study design facilitated constructive debate 
while reducing the potential bias of influential opinions. 
The presentation of the results for review and comment 
to patients and healthcare professionals and then back 
to the whole group of stakeholders further supports the 
validity of our findings. It is however important to under-
line that wider involvement of different stakeholders from 
different countries may further contribute to patients’ 
care pathways. The involvement of different healthcare 
systems can ensure the inclusion of different barriers 
and challenges. The ERN ReCONNET (European Refer-
ence Network on Rare and Complex Connective Tissue 
Diseases) is a framework under which several initiatives 
are ongoing on patients’ care pathways (including SLE), 
and specific methodologies have been designed and 
adopted (RarERN Path methodology) to enable the 
design of patients’ care pathways based on a deep sharing 
of expertise on high- quality care and characterised by a 
strong patient- centred approach.34

In summary, we have identified points of disruptions 
in SLE- PP and developed a unifying conceptual frame-
work for optimising these pathways. The results may 
prove useful at several levels, including that of patients, 
physicians and healthcare organisations. Among the chal-
lenges are the practical implementation of this optimal 
PP at the regional level and its subsequent evaluation 
and generalisation at the national level, incorporating 
cost- effectiveness and the timely initiation of diagnostic 
strategy and treatments, tailored at the individual patient 
level.
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