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Abstract

Background: To develop an interdisciplinary care pathway for early rheumatoid arthritis (RA) including referral triage,
diagnosis, and management.

Methods: Our process was a four-phase approach. In Phase 1, an anonymous survey was electronically distributed
to division rheumatologists. This provided data to a small interprofessional working group of rheumatology team
members who drafted an initial care pathway informed by evidence-based practice in Phase 2. In Phase 3, an edu-
cation day was held with approximately 40 physicians (rheumatologists and rheumatology residents), members of
our interprofessional team, and two clinic managers to review the proposed care elements through presentations
and small group discussions. The care pathway was revised for content and implementation considerations based
on feedback received. Implementation of the care pathway and development of strategies for evaluation is ongoing
across multiple practice sites (Phase 4).

Results: Our care pathway promotes an approach to patient-centered early RA care using an interdisciplinary

approach. Care pathway elements include triage processes, critical diagnostics, pre-treatment screening and vaccina-
tions, and uptake of suggested RA pharmacologic treatment using shared decision-making strategies. Pathway imple-
mentation has been facilitated by nursing protocols and evaluation includes continuous monitoring of key indicators.

highest quality care for patients.

Conclusion: The'Calgary Early RA Care Pathway'emphasizes a patient-centered and interdisciplinary approach to
early RA identification and treatment. Implementation and evaluation of this care pathway is ongoing to support,
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Background

Several guidelines have been created for the pharmaco-
logic management of rheumatoid arthritis (RA) [1-3].
While important to informing best practices, guideline
implementation often falls short [4—6]. Furthermore,
there remain many unmet needs for individuals with RA
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particularly in management of pain, fatigue, and physical
function [7]. RA is also associated with a high psychoso-
cial burden, which can add complexity to care and nega-
tively impact outcomes [8]. There is an increasing call to
incorporate more holistic management strategies to RA
to better address these complex patient needs [9], further
emphasizing the central role of an interdisciplinary treat-
ment plan.

A care pathway is commonly defined as “a complex
intervention for the mutual decision-making and organ-
ization of care processes for a well-defined group of
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patients during a well-defined period” [10]. A care path-
way facilitates communication and care coordination
among multidisciplinary team members, patients, and
families. Care pathways can also be used to help define
and coordinate care team member roles, care processes,
aid in documenting, monitoring and evaluating out-
comes[10]. They can also help to identify appropriate
resources needed for optimal care delivery [10]. Care
pathways should standardize care and facilitate shared
decision-making when appropriate [11]. Four criteria
have been proposed for the operational definition of a
care pathway including the following pathway character-
istics [12]: i) “structured multidisciplinary plan of care”;
ii) translation of guidelines or evidence for local appli-
cation; iii) steps of care or treatment in a plan/pathway/
algorithm etc.; and iv) an overall aim to standardize care
for a specific population.

Care pathways can improve patient outcomes and
reduce unwarranted variation in care. There are many
examples of successful care pathway implementa-
tion which have led to improvements in care processes
and patient outcomes including: in gout management
[13], cardiology [14, 15], nephrology [16], and fracture
management [17], to name a few. In Alberta, Canada,
physicians have access to care pathways for common con-
ditions and rapid telephone advice for additional support
through Specialist Link [18, 19]. The Primary Care Gout
Pathway [20], is one such pathway that has been devel-
oped to standardize treatment strategies and achieve bet-
ter patient outcomes in gout. These pathways are integral
to supporting physicians in the management of diseases
with the aim of improving diagnosis, early treatment
and optimizing management and patient outcomes and
reducing the need for costly in-person specialist con-
sultations. Unfortunately, a standardized approach to
holistic early RA management including screening for
complications of RA is lacking. Our aim was to develop
an interdisciplinary care pathway for early RA to pro-
mote best practices for referral triage, diagnosis, and
management.

Methods

Overall approach

When designing a complex intervention such as a care
pathway, one or more implementation frameworks are
used to guide the process and the application of imple-
mentation strategies is often dynamic and iterative in
nature. As a foundation for this process, we used the
Knowledge-to-Action (K2A) framework [21], also known
as a “Process Model”’[22] to help specify stages of the
translation of guidelines and best practices into a care
pathway. The K2A framework has two main parts: knowl-
edge creation parts and the action cycle which comprises
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seven phases [21]. Within the K2A framework, under-
standing the domains and individual determinants of bar-
riers and facilitators to implementation is also important,
and “Determinant Frameworks” [22] can be further used
to identify and understand important determinants. The
Consolidated Framework for Implementation Research
(CERI)[23] is a determinant framework that served as a
practical guide for identifying facilitators and barriers for
implementing the elements of the care pathway and its
use is ongoing during our implementation efforts. Lastly,
the strategies to address barriers to implementation
were identified through linkage to Expert Recommenda-
tions for Implementing Change (ERIC)[24]. Below in the
description of the methods we have highlighted the link-
age to the K2A framework employed at each phase.

The care pathway was developed in four main phases,
visualized in Fig. 1. In Phase 1, a practice patterns survey
was distributed to better understand practice variability
in early RA management among our rheumatologists
and to identify gaps between knowledge and practice
(K2A Phase 1 [21]). Phase 2, an initial care pathway and
accompanying clinical guidance document was drafted
to adapt best practices and guidelines to our local con-
text (K2A Phase 2 [21]). The guidance included best
practices according to current guidelines [1-3, 25], and
a consensus approach in areas where evidence was lack-
ing (e.g., specific glucocorticoid dosing for flares, dosing
of folic acid, etc.), which was informed by the results of
the practice patterns survey. In Phase 3, an education
day was held with small group discussions to review the
draft pathway and advise on content and implementa-
tion enhancements to identify barriers and facilitators
to practice change (K2A Phase 3, [21]) and to develop
implementation strategies (K2A Phase 2 and 4 [21]); in
Phase 4 (ongoing), the pathway is being implemented and
evaluated across multiple clinical sites (K2A Phase 5-7
(21]).

Phase 1: current practice patterns
The Division of Rheumatology in Calgary, Alberta Can-
ada consists of 21 rheumatologists at university-based
clinics and 15 rheumatologists at community-based clin-
ics serving adults with inflammatory rheumatic diseases.
The catchment area for the Division includes the south-
ern half of Alberta and extends into southeastern British
Columbia and southwestern Saskatchewan, comprising a
service population of approximately 2.3 million individu-
als [26]. The Division members also provide inpatient
consultation at four hospitals in the Calgary a Zone of
Alberta Health Services. Our division at present does not
include a patient advisory board.

An anonymous practice patterns survey was electroni-
cally distributed to physician members of our division
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eRheumatologist survey on practice patterns

results

strategies)

(sustaining the change)

Phase 4

*K2A, Action Cycle, Phase 1 (identification of knowledge gap/problem)

e|nitial care pathway development drafted based on existing best practices and informed by survey

*K2A, Action Cycle, Phase 2 (adapting knowledge to our context)

eRheumatology education day with small group discussions to receive stakeholder feedback on pathway
*K2A, Action Cycle, Phases 3 (assessing barriers and facilitators) and 4 (selecting implementation

eImplementation, evaluation and ongoing updates of pathway (ongoing)
*K2A, Action cycle, Phases 5 (monitoring knowledge use), Phase 6 (evaluating outcomes), and 7

Fig. 1 Phases of early rheumatoid arthritis care pathway development and alignment with knowledge to action cycle (K2A) phases

(survey available upon request, results shown in Addi-
tional File 1). The questionnaire was developed by two
rheumatologists (CEHB and GH) and a research assis-
tant (NS), and pilot tested prior to administration. It
included 57 questions regarding physician early RA
practice patterns including the typical choice of initial
disease-modifying therapy; route, dose, and titration
practices for disease modifying anti-rheumatic drugs
(DMARD:s); dose and frequency of folic acid; choice of
route and dose of corticosteroids; initial imaging; base-
line labs and frequency of monitoring; vaccinations; and
medication counselling. A combination of 9-point Likert
scales assessing the likelihood of practices such as pre-
scribing various DMARD combinations, yes/no answers,
and free-text comments were used for responses. Ethics
approval was obtained for the study from the University
of Calgary Research Ethics Board, and all participants
provided informed consent (REB-19-1080).

Phase 2: initial draft of the early RA care pathway

Using data acquired from the practice survey and best
practices from current guidelines [1-3, 25], an initial care
pathway was drafted by a small working group including
three rheumatologists at an urban academic practice, one
rheumatology resident, one community rheumatologist,
one nurse manager, two nurses, one physiotherapist, one
pharmacist and one social worker. These members were
engaged to identify existing clinic protocols (e.g., triage
protocols) and resources (e.g., educational programs) and
these were incorporated into the working draft. While we

did not have patient representation in our small working
group, we leveraged our prior work incorporating patient
perspectives and representation on various elements
included in the pathway including: central triage [27, 28],
patient decision aids and shared decision making [11],
defining high quality of care in RA [29], and measuring
quality of care in RA [30, 31].

Phase 3: group discussions

An education day was held with approximately 40 phy-
sicians (including rheumatologists and rheumatology
residents) and members of our interprofessional team
(nursing, social work, physiotherapy, and pharmacy pro-
viders) and two clinic managers. Following a presenta-
tion, the attendees were divided into break-out groups
of 10 to12 individuals, facilitated by trained support staff
(three implementation support experts). A semi-struc-
tured guide of questions on five main care pathway top-
ics along with probes was developed. The questions were
directed at understanding (1) whether the care pathway
reflected current practice and if there were any gaps iden-
tified; (2) how to optimally implement elements of the
care pathway; and (3) if there were barriers/facilitators
identified. While the groups were not recorded, detailed
notes were taken with support from our implementation
experts. Following break-out room discussions, a large
group session was held to reflect upon the comments as
a group. Barriers and facilitators to care pathway imple-
mentation were identified through mapping to CFRI
[23] domains (see Additional File 1) and implementation
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solutions were identified through linkage to ERIC recom-
mendations [24]. The care pathway was revised based on
feedback and distributed for implementation.

Phase 4: implementation and evaluation

The care pathway is summarized in a 20-page document
outlining our team approach to early RA care. An accom-
panying 14-page document was also developed to sup-
port nurses in answering telephone calls from patients on
common issues (both documents available upon request).
The documents were distributed to team members and
will be updated regularly as required. Implementation
of the pathway is ongoing and has begun at the largest
university-based site. To facilitate implementation of the
pathway, nurse case manager roles were developed to
support patient care. Team meetings are ongoing to eval-
uate care delivery and identify areas for further optimiza-
tion. Our site is undergoing a transition to a provincial
electronic medical record (EMR) and once this is com-
plete evaluation of key quality metrics will be developed
for dashboard display of quality metrics.

Results

Initial pathway development (Phase 1-3)

During Phase 1, there were 16 respondents to our prac-
tice pattern survey (40% response rate). The main results
of the survey are shown in Additional file 1: Tables S1—
S7. While the results demonstrated strong similarities in
the practice patterns of rheumatologists in the manage-
ment of early RA, there was some variability in practice
on almost all questions asked highlighting a need for a
standardized approach to early care and treatment. The
results of this work helped to inform the need for a care
pathway and important areas of variability to address. It
also identified common resources used by physicians for
medication counselling and healthcare team members
participating in treatment counselling and management.
Following initial care pathway development (Phase 2),

Table 1 Criteria for referral evaluation
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feedback on the care pathway was obtained during our
education day. Barriers and facilitators to implementa-
tion of key pathway elements were mapped (Additional
file 1: Table S8), which helped inform our initial imple-
mentation strategy.

Calgary early RA care pathway

The following sections describe the content elements in
the Calgary Early RA Care Pathway based on the infor-
mation gathered from Phases 1-3.

Triage process

The current central triage process for early RA was
implemented in 2006 [32]. Ambulatory care referrals
are received in a central office and reviewed for reason
for referral and accompanying investigations by trained
nurses with rheumatologist oversight. General refer-
ral requirements include: reason for referral, medication
list, history, physical exam, and attempted treatments.
Referral requirements specific to inflammatory arthritis
include a complete blood count (CBC), C-reactive pro-
tein (CRP), liver enzymes, kidney function, a rheumatoid
factor (RF) and anti-cyclic citrullinated peptide antibody
(anti-CCP) completed within the prior three months.
Information required for the referral, including a referral
for suspected inflammatory arthritis, is available on the
Alberta Referral Directory, a website housed by Alberta
Health Services [33]. Criteria considered when assess-
ing the urgency of a referral for early RA are shown in
Table 1. These include: (1) laboratory findings including
presence of an elevated anti-CCP, RE, and/or elevated
CRP; (2) physical examination findings by the referring
physician including symmetrical joint pain or joint swell-
ing on exam, and presence of psoriasis (in case of pso-
riatic arthritis) (3) important items on history including
morning stiffness lasting more than 30 min, symptoms

General features

Urgent rapid assessment (< 4 weeks)

Urgent assessment (1-3 months)

Elevated anti-CCP
Elevated RF
Elevated CRP

Description of symmetrical joint pain and joint swelling on
exam

AM stiffness > 30 min

Symptoms > 6 weeks
Positive family history

3 or more features

< 3 features

or

Seronegative with joint swelling on exam
or

Description suggestive of psoriatic arthri-
tis (e.g., history of psoriasis)

Anti cyclic citrullinated peptide antibody (anti-CCP), rheumatoid factor (RF), C-reactive protein (CRP)
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lasting more than 6 weeks, and positive family history of
RA.

The clinical judgement of triage nursing staff and physi-
cians is used to assess the urgency of these referrals. As
a guide, patients with three or more of these criteria are
triaged as possible early RA and waitlisted as “urgent pri-
ority” (<4 weeks). Patients with fewer than three criteria
are waitlisted as “urgent” (1-3 months). Individuals that
are seronegative but have joint swelling including those
with psoriasis (e.g., possible psoriatic arthritis) are wait-
listed as urgent (1-3 months). If serology or physical
exam findings are missing such that the referral cannot
be appropriately triaged, the referral is redirected back
to the referring physician and a request is made to clarify
the missing information needed to complete and resub-
mit the referral.

Additional rheumatology access occurs through Spe-
cialist Link and on-call services. Specialist link provides
physician to physician telephone advice to support out-
patient specialty advice (including rheumatology) and
expedite referrals in the Calgary zone [18, 19]. Rheuma-
tologists are also available for inpatient consultation at
four major Calgary area hospitals.

Early RA workup

Referred patients meeting criteria for possible early RA
are assessed by the next available rheumatologist. Once
the patient is seen in clinic, our early RA workup includes

Table 2 Early rheumatoid arthritis baseline work-up
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baseline laboratory tests and imaging if not already
completed by the primary care physician. The tests and
rationale for their inclusion are shown in Table 2. Rou-
tine testing of Erythrocyte Sedimentation Rate (ESR) has
been discouraged by Alberta Health Services provincial
lab directors since 2013 in favour of using the CRP, given
the higher specificity and sensitivity and better analytic
performance of this test [34, 35]. Rheumatology provid-
ers still have access to ESR testing in our province if they
feel it would be useful to monitor disease activity.

Screening baseline laboratory investigations

In addition to the above, early RA investigations include
screening for chronic hepatitis (hepatitis B surface anti-
gen, surface antibody, core antibody; hepatitis C) in all
individuals and HIV in individuals with HIV risk factors
[36] (Table 2).

Screening for tuberculosis (TB) may also be included
in early RA work-up. This includes QuantiFERON test
(or less commonly a skin test), and a chest radiograph.
In particular, TB screening is recommended in individu-
als who may require high dose glucocorticoids (ideally
prior to initiation), as this is an important risk factor for
reactivation [37]. Screening should also occur routinely
at baseline in individuals with additional risk factors for
TB (e.g. patients from TB-endemic areas, injection drug
users, patients with no fixed address, healthcare work-
ers, travelers etc. [37]). In individuals with prior treated

Laboratory investigations Rationale

CBC Evaluate for any baseline abnormalities including cytopenia (e.g., anemia of chronic disease, neutropenia)

Serology: RF, anti-CCP

Inflammatory markers: CRP, ESR *
Additional serology: ANA, ENA

Renal function: creatinine/GFR, urinalysis
Liver function: albumin, ALP, ALT

Hepatitis screening: Hepatitis B Sag, Hepati-
tis B Sab, Hepatitis B Core, HCV

HIV Depends on risk factors
QuantiFERON
Imaging**

Screen for tuberculosis

X-ray of hands/wrists

Assist with the diagnosis and prognosis of early RA

Assist with ascertaining diagnosis and disease activity

May be warranted in certain clinical scenarios to ascertain overlap syndromes or alternative diagnoses
Identify pre-existing renal disease which could complicate therapy

Identify pre-existing liver disease which could complicate therapy

Identify pre-existing hepatitis which could complicate therapy

Identify damage from RA and evaluate any other findings indicative of an alternative diagnosis (e.g.,

psoriatic arthritis, gout, osteoarthritis)

X-ray of ankles/feet

Identify damage from RA and evaluate any other findings indicative of an alternative diagnosis (e.g.,

psoriatic arthritis, gout, osteoarthritis)

Chest X-ray

Screen for tuberculosis and other pre-existing lung pathology (e.g., ILD)

Complete Blood Count (CBC), Rheumatoid Factor (RF), Anti Cyclic Citrullinated Peptide Antibody (anti-CCP), C-Reactive Protein (CRP). Erythrocyte Sedimentation Rate
(ESR), Anti-Neutrophil Antibody (ANA), Extractable Nuclear Antigen (ENA), Glomerular Filtration Rate (GFR), Alkaline Phosphatase (ALP), Alanine Aminotransferase
(ALT), Hepatitis C virus (HCV), Surface Antigen (Sag), Surface Antibody (Sab), Interstitial Lung Disease (ILD), Tuberculosis (TB)

“Tested at the discretion of the attending rheumatologist

" Additional imaging on a case-by-case basis
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TB or treated latent TB if records were not available, TB
specialist consultation is requested. TB screening should
be completed at the initial visit in all individuals with
features of poor prognosis who are at high risk of rapid
progression to a biologic agent (e.g., RF/anti-CCP posi-
tivity, functional limitation, high number of swollen and
tender joints, high inflammatory markers, early erosions,
and extraarticular features)[25].These recommendations,
in addition to other guidelines on pre-biologic screen-
ing for TB, may help avoid delays in biologic starts for
individuals.

Vaccinations

Early review of vaccination status is recommended in the
pathway and all patients are provided written informa-
tion on available and recommended routine vaccinations.
Vaccine recommendations are discussed with patients,
and they are provided written information and guidance
to further review recommendations with their primary
care provider, a public health nurse and/or a pharma-
cist. Recommended vaccinations are listed in Table 3 and
these recommendations are in line with European League

Table 3 Recommended vaccinations [40, 60, 61]
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Against Rheumatism (EULAR) vaccination guidelines
[38, 39]. Although not available for discussion at the ini-
tial draft of the care pathway, COVID19 mRNA vacci-
nation is also recommended [40], and information from
the Canadian Rheumatology Association (CRA) [41] has
subsequently been incorporated into patient discussions
and information packages in the clinic.

Early RA treatment

Early and targeted treatment strategies in RA have
become a paradigm for care [3, 25, 42], and are associ-
ated with improved outcomes, including lower disease
activity, improved function, and less radiographic dam-
age [43—47]. These treatment options are summarized in
Fig. 2.

Consistent with guidelines, the care pathway includes
methotrexate either orally or subcutaneously as the first
DMARD, either alone or in combination with other
DMARDs (e.g., sulfasalazine and hydroxychloroquine),
made as a shared decision between the patient and
rheumatologist. In most clinical situations, the starting
dose of oral methotrexate is 15 mg PO weekly to assess

Vaccine type Candidates for vaccine

Notes

Influenza Annually for everyone

Flumist should not be given to patients on immune modify-
ing medication

Family members and close contacts should also receive the

vaccine

Consider High Dose Vaccine for those > 65 years

Pneumo-13 (Prevnar)

Pneumo-23 (Pneumovax) Everyone age > 65

Any patient on DMARDs, biologics or immunosuppressants

Should be given 8 weeks prior to Pneumovax OR at least
12 months following Pneumovax

If both doses were given prior to age 60, consider a 3rd dose
after age 65

All patients on DMARDs, biologics or immunosuppressants,

regardless of age

Immunocompromised patients should receive a booster in

5-10 years
Varicella Zoster (Shingrix)

Hepatitis A and B

Everyone age > 50, especially those who are going to be
receiving a biologic medication or JAK inhibitor

Those who have previously had the live vaccine or those who
have had shingles previously can receive this vaccine after at
least 1 year has passed

For those at high risk (e.g., travel to or residence in endemic

countries for hepatitis A and/or B); increased risk of
exposure or proven exposure to hepatitis A and/or B (e.g,,
because of medical profession, infected family member or

contacts)

COVID-19 vaccination Everyone

Guidance is evolving in this area. Current CRA guidance

[40] suggests vaccination with any of the currently available
COVID-19 vaccines. For those on Rituximab immunization
should occur>4-5 months after the last dose and at least

4 weeks prior to the subsequent dose. Current CRA guidelines
do not recommend holding DMARD:s for vaccination. A third
dose of COVID-19 mRNA vaccination are currently suggested
[62] for individuals immunosuppressants which could impact
response (e.g., rituximab, mycophenolate mofetil, JAK inhibi-
tors, abatacept, anti-TNF agents, antimetabolites etc.)

Anti-Tumor necrosis factor alpha (anti-TNF); Canadian rheumatology association (CRA); Janus kinase inhibitor (JAK inhibitor)
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4 Step 1

and/or DAS28-CRP).

disease activity (e.g., PAS II).

measure (e.g., HAQ-II).

Ascertain Disease Activity and Features of Poor Prognosis \

* Disease activity: best measured using a composite measure of disease activity (e.g., CDAI
¢ Virtual care consideration: for virtual care, consider a patient-reported measure of

* Prognosis: features of poor prognosis include poor baseline functional status, baseline
erosions, elevated inflammatory markers, seropositive status, extraarticular features, high
number of tender and swollen joints.

¢ Functional status: best measured using a patient reported functional status assessment

Y

Options
Step 2

Ascertain Patient Factors Impacting Appropriate Treatment

e Pregnancy, pregnancy planning, breastfeeding
e Chronic renal disease or liver disease
e Other medical considerations (interstitial lung disease, cancer, etc.)

/
<

Y4

Step 3

between patient and provider.

.

Ascertain Patient Preference for Treatment Options
Low disease activity + No features of poor prognosis + No medical contraindications
- Monotherapy with methotrexate may be appropriate
- Other treatment decisions may be appropriate depending on shared decision making

Moderate to high disease activity + No medical contraindications

- Use decision aid to make a shared decision about treatment options with patient
(reviewing options of monotherapy with methotrexate compared to methotrexate in
combination with one or two additional DMARDs).

AN

J

(PASAII)

Fig. 2 Choice of DMARD:s for treatment of early rheumatoid arthritis. Clinical Disease Activity Index (CDAI), Disease Activity Score-28 C-Reactive
Protein (DAS28-CRP), Disease Modifying Anti-Rheumatic Drugs (DMARDs), Health Assessment Questionnaire-Il (HAQ-II), Patient Activity Scale-Il

tolerability, then increased to 20 mg weekly. The start-
ing dose of subcutaneous methotrexate is 20 mg weekly.
Lower starting doses of methotrexate may be appropriate
in some populations of patients at the discretion of the
rheumatologist. Folic acid is prescribed concomitantly
with methotrexate and is recommended in a dose of 5 mg
daily. Sulfasalazine is started at 500 mg twice daily, with
a gradual titration to 2 g total daily dose within 4 weeks.
Hydroxychloroquine is dosed at 5 mg/kg (actual body
weight) daily (to a maximum of 400 mg/d) as per guide-
lines from the American Academy of Ophthalmology to
decrease ocular toxicity [48]. Leflunomide is started at
20 mg/d in most individuals (lower dosing may be appro-
priate if there is a higher concern for the potential of tox-
icity at the discretion of the rheumatologist).
Glucocorticoids are commonly used in early RA to
treat disease manifestations acutely while slower-act-
ing DMARDs take effect. Specific guidance on dose/
use of steroids (dependent on disease activity, patient

preference, and any comorbid conditions) is summarized
in Fig. 3.

Regular monitoring of functional status and disease
activity (typically at each visit) is included in the pathway
to help monitor disease and target treatment. Currently,
most rheumatologists in our division use the CLINHAQ
(Clinical Health Assessment Questionnaire), which con-
sists of a HAQ-DI (Health Assessment Questionnaire
Disability Index) and includes some additional ques-
tions on fatigue, stiffness, and gastrointestinal distress.
However, recently the American College of Rheumatol-
ogy (ACR) released guidance about recommended func-
tional status measures and, because of its psychometric
properties, the HAQ-DI is no longer recommended [49].
Measures recommended include the PROMIS physical
function 10 item short form (PROMIS PF10a), the HAQ-
II, and the Multidimensional HAQ [49]. This guidance
has been recently updated for use in virtual care [50]. The
HAQ-DI and DAS28 are currently required for advanced
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Low Disease Activity

For patients with bothersome symptoms (i.e., one or
a few swollen joints), IA glucocorticoid joint
injection may be offered as an appropriate bridging
therapy while DMARD:s take effect through shared
decision-making with the patient.

Moderate to High Disease Activity

In patients with moderate or high disease activity
with bothersome symptoms, oral, IM or [A
glucocorticoids may be appropriate depending on
joint involvement and patient preference.

- Patient weight

- Disease activity

Factors to consider when selecting route and dose of glucocorticoids:

- Patient comorbidities: heart failure, diabetes, coagulopathy, history of peptic ulcer disease, risk of
infection, osteoporosis risk factors, mental health

- Dose and agent
dependent on size
of joint involved.

Intraarticular Intramuscular glucocorticoids
glucocorticoid joint IM glucocorticoids (e.g., triamcinolone) can
injection be considered based on patient disease

activity, weight, and comorbidities. Usually
preferred first line ahead of oral
glucocorticoids unless any significant
contraindications are present.

Suggested dose: 1 mg/kg, e.g.:
- Patient weight < 60 kg:
triamcinolone acetonide 60 mg IM
- Patient weight <: triamcinolone
acetonide 80 mg IM
- Patient weight > 100 kg:
triamcinolone acetonide 100 mg IM

Oral glucocorticoids
Prednisone can be used in
individuals not responding to
IM glucocorticoids, based on
clinical appropriateness
(e.g., easier to titrate in
individuals with diabetes,
heart failure, etc.), or based
on patient preference.

Typical prednisone taper:

30 mg/day decrease by 5 mg
every 1 weeks until off (6
weeks of bridging therapy);
can extend to every 2 weeks
until off if 12 weeks of
bridging therapy required.

Fig. 3 Choice of corticosteroids. Disease modifying anti-rheumatic drug (DMARD); Intraarticular (IA); Intramuscular (IM)

therapy coverage by provincial insurance programs, and
ongoing work is required to update this practice. Work-
flows for timing of the collection of patient-reported
outcomes are under development. In 2016, the division
implemented an online platform at university-based
sites called Rheum4U [51] for quality improvement and
research that captures patient-reported functional status
and composite measures of disease activity. Patients are
instructed to fill out their outcomes one week prior to
clinic assessment so they are available for rheumatologist
review at the point of care. Individuals who are not con-
sented to the platform continue to receive paper-based
collection on the day of their clinical encounter.

Shared decision making

At all times, healthcare professionals and patients partici-
pate in shared decision-making regarding treatment and
care choices, ensuring patients are at the center of their
care. This is especially important where there are benefits
and harms that patients need to consider, and/or in the set-
ting of uncertain or equivocal evidence. Documented use
of decision aids is encouraged. A paper-based, early RA
decision aid is available [11], and work is ongoing to imple-
ment its use in our clinics. Updated RA guidelines and

accompanying decisions aids for key treatment choices are
currently in development by the CRA and are anticipated to
be available soon for incorporation into our clinical pathway.

Ongoing care and follow-up

Figure 4 provides an overview of the care pathway. Early
RA follow-up is within the first 2—4 weeks following diag-
nosis via telephone (either nurse or physician-led). The
purpose of this phone call is to give the patient an oppor-
tunity to have their questions and concerns addressed,
review any baseline laboratory investigations, and assess
tolerability of new medications. For patients with mod-
erate to high disease activity, follow up is recommended
every 4—6 weeks to ensure their disease is improving.
Once a stable disease is established, patients are seen
every 3—6 months for the first year, then every 6 months
for year 2, and every 6-12 months thereafter. Labora-
tory monitoring occurs monthly for the first 3 months (or
once a stable medication regimen has been determined),
then every 3 months thereafter.

Nursing protocols
Nursing staff play an integral role in the care of patients
with RA. At our centre to facilitate implementation of the
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Fig. 4 Calgary early rheumatoid arthritis care pathway overview. Intraarticular (IA), intramuscular (IM), oral (po), disease modifying anti-rheumatic

care pathway (Phase 4), we have recently implemented a
nursing case-based model. In this model of care, a single
nurse works closely with 2-3 rheumatologists to help
address patients’ needs. All nurses involved have licensed
practical nurse/registered nurse (LPN/RN) training and
undergo additional structured clinical training on medi-
cations, vaccines and other treatments with our clinical
pharmacist, physical exam, and musculoskeletal assess-
ment with our physiotherapist, in addition to hands-on
training with rheumatologists in clinic. We have created
a nursing telephone line and developed a rheumatology
clinical guidance document to address common ques-
tions. All patients are provided a business card with nurs-
ing line information and a general guidance brochure on

the clinic resources available to them. The nursing clini-
cal guidance document addresses counselling on strate-
gies for addressing common patient concerns including
symptom management including pain management
strategies (including non-pharmacologic and over-the-
counter medications), and nausea (particularly related
to methotrexate and other DMARDs). Nurses are also
involved in an educational capacity, teaching patients
about post intra-articular injection care, as well as
DMARD and biologic education in clinic. They also assist
with providing timely advice for when to hold DMARDs
during infection and perioperative periods. The divisional
rheumatology website is also a resource for patients and
healthcare providers.
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Interdisciplinary care

In addition to our nursing staff, our model of care is
supported by a clinical pharmacist who is special-
ized in rheumatology care, a physiotherapist with addi-
tional Advanced Clinician Practitioner in Arthritis Care
(ACPAC)[52] training and a social worker. In collabora-
tion with rheumatologists and nursing staff, these key
team members have developed and run online educa-
tional modules for patients (“It’s a Joint Effort”) that cover
the basics of diagnosis and treatment of inflammatory
arthritis, underline the importance of vaccinations, and
educate the patient in coping with their illness, among
other topics. Patients who complete the modules can
access a virtual live discussion with members of the rheu-
matology health team for monthly question-and-answer
sessions. Individualized care is also available to meet
specific patient needs from these healthcare profession-
als. For example, pharmacist consultation is available to
patients who have specific treatment questions, or com-
plex medical needs e.g., patients planning pregnancies
or those with comorbidities or hesitancy regarding treat-
ment. Social work consultation is available for individuals
needing assistance navigating medication coverage, job
and financial impacts of the illness and managing stress
and mental health impacts of the disease.

Physiotherapy services are also available to patients,
with in-person or virtual physiotherapy available to assist
patients in addressing the functional impacts of RA. Spe-
cialty rehabilitation services in the community are avail-
able for treatment of specific musculoskeletal conditions
including rheumatologic diagnoses. The rehabilitation
focus is on achieving client goals in improved function-
ality and independence, to enable return to work and
activity. These sessions include one-on-one interven-
tions, education, exercise, self-management strategies,
and where appropriate, connection with other commu-
nity resources. Additional non-rheumatology specific
resources are also available to support patients including
access to mental health services, dieticians (both group
education and individualized referrals) and classes to
support exercise and healthy lifestyle choices through
regional services.

Discussion

A care pathway, defined as a statement of goals and key
elements of care based on evidence, best practice, and
patients’ expectations [53], has the potential to reduce
unwarranted variation in care and improve patient out-
comes for rheumatologic conditions. Using a practice
survey and group discussions with our interdisciplinary
team, we drafted a care pathway for the management
of early RA, addressing early workup, choice of ini-
tial DMARDs, recommended vaccinations, and use of
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steroids. Our triage system for stratifying the urgency of
referrals for early inflammatory arthritis, as well as proto-
cols for our nursing case manager roles, are highlighted
in this document along with our interdisciplinary team
roles to support optimal patient care. This work repre-
sents a formative step to further quality improvement
efforts in the division of rheumatology. Implementation
of the pathway and developing strategies for evaluation
are ongoing to address many of the barriers we have
identified through this process including variability of
physician practices and resource limitations.

Given the looming shortage of rheumatologists [54]
and long waitlists for specialist care, life-long speciality
care for all patients with RA may no longer be feasible.
Through further integration of RA care within primary
care, it may be possible to reduce the need for continu-
ous rheumatology follow-up for patients with stable dis-
ease, thereby improving overall system access to early
diagnosis and treatment. Having clearly defined care
pathways and rapid access to rheumatology specialists
for advice are necessary prerequisites to ensure ongoing
high-quality care for all patients. Our early RA care path-
way represents the first step to a longitudinal care path-
way to optimize patient and system health outcomes in
RA. While the current care pathway represents primar-
ily rheumatology-specific practices at present, in future,
we aim to develop strategies for improved shared-care
with primary care practice. For example, individuals
with stable RA in long-term remission on conventional
synthetic DMARDs or in drug-free remission could be
returned to primary care with clear guidance for ongoing
management and means of accessing specialty care when
required. Such pathways may improve access to timely
care and treatment provincially; however, such strategies
need to be monitored to ensure quality of care is main-
tained for all individuals with RA.

While clinical guidelines often focus on treatment
recommendations, an important aspect of the proposed
pathway is the emphasis on interdisciplinary care.
Teams consisting of nurses, physiotherapists, occu-
pational therapists, dietitians, and other allied health
professionals, can address a range of patient concerns,
including those related to medication side effects,
questions regarding abnormal lab results, psychologi-
cal support, and self-management of arthritis flares.
This builds on evidence that involving interdisciplinary
health professionals in patient education and self-man-
agement can decrease healthcare costs [55] and lead
to dramatic improvements in patient satisfaction with
care [55, 56]. The importance of patient involvement
in health care was also highlighted in the 2021 EULAR
recommendations for the implementation of self-
management strategies in patients with inflammatory
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arthritis [57]. It focuses on patient education and self-
management interventions such as problem solving,
goal setting and cognitive behavioural therapy, recog-
nizing the role of patient organizations and healthcare
providers in helping patients access these resources.
Unfortunately, access to interdisciplinary care in RA
remains fragmented and often underfunded. A robust
care team requires resources for hiring, interprofes-
sional education, and supervision of skilled allied staff,
which may not be feasible at every care centre.

A key aspect of implementation of a care pathway is
measurement and evaluation of system and health out-
comes [58]. Data gathered locally can be used to obtain
key measures such as time to diagnosis and rates of
patient participation in care [30], as well as frequency
of follow-up and documentation of disease activity [31].
Our clinic has implemented a starter set of measures
capturing treat-to-target concepts for continuous meas-
urement (Additional file 1: Table S9) [31], and implemen-
tation of a more comprehensive measurement framework
is planned to evaluate care pathway implementation.
Data gathering and creation of individualized physician
reports based on local data was perceived as valuable by
clinicians [31], and helped contribute to long-term qual-
ity improvement. Additionally, we have developed key
performance indicators for centralized intake systems for
arthritis care [27], and ongoing evaluation of access to
care is planned following implementation of a new EMR
in our healthcare system.

While the proposed care pathway represents a con-
certed local effort to improve the quality of early RA care,
there are important limitations to discuss. Firstly, the care
pathway describes our local practice, and all aspects may
not be readily or easily adopted in all settings depend-
ing on resource constraints. The pathway also does not
completely address virtual care as this is an evolving area
in rheumatology. The CRA has recently developed some
Best Practice Statements [59] to support virtual care in
rheumatology that we are incorporating in the pathway.
Our pathway development did not involve a formal con-
sensus process such as a modified Delphi as this is typi-
cally run over multiple rounds, can be time consuming,
and difficult to execute, given the busy clinical practices
of all individuals involved. Instead, we ensured a work-
ing group with diverse perspectives and clinical roles was
involved in drafting the document, including the division
chief, and nursing leads key to implementation. As such,
it is possible that some physicians may disagree or not be
completely adherent with some of the principles outlined
in this document. Also, current monitoring of implemen-
tation of this pathway is limited due to challenges with
data acquisition, which we anticipate will improve with a
new provincial EMR. Lastly, while there was no process
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to implement patient feedback into the current docu-
ment; this will be considered for future iterations.

Conclusions

In summary, the proposed care pathway highlights an
approach to patient-centered early RA care using an
interdisciplinary approach. Our care pathway will be
updated over time based on emerging guidelines, best
practices, and local data. We also plan to expand it to
incorporate care strategies for patients with a stable
disease course to better allow primary care physicians
to resume care when appropriate to improve capacity.
Implementation of our pathway is ongoing, as are strate-
gies for continuous evaluation.

Abbreviations

ACR: American college of rheumatology; Anti-CCP: Anti-cyclic citrullinated
peptide antibody; ACPAC: Advanced clinician practitioner in arthritis care; CBC:
Complete blood count; CRP: C-reactive protein; CRA: Canadian Rheumatol-
ogy Association; CLINHAQ: Clinical health assessment questionnaire; DMARD:
Disease modifying anti-rheumatic drug; DAS28: Disease activity score 28; ESR:
Erythrocyte sedimentation rate; EULAR: European League Against Rheuma-
tism; HAQ-DI: Health assessment questionnaire disability index; HAQ-II: Health
assessment questionnaire Il; LPN: Licensed practical nurse; PROMIS PF10a:
PROMIS physical function 10 item short form; RN: Registered nurse; RA: Rheu-
matoid arthritis; RF: Rheumatoid factor; TB: Tuberculosis.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/541927-022-00267-x.

Additional file 1. Practice pattern survey results (Tables 1-7), facilitators
and barriers of care pathway component by Consolidated Framework for
Implementation Research (CFRI) domain (Table 8), and currently collected
performance measures (Table 9).

Acknowledgements

We would like to acknowledge Laura McAlpine MSc, Knowledge Translation
Project Coordinator, Learning Health System Team, Alberta SPOR SUPPORT
Unit and Anna Noga PhD, Research Coordinator, Learning Health System
Team, Alberta SPOR SUPPORT Unit for their assistance during the education
day in moderating small group discussions and helping to synthesize results.
We would also like to thank rheumatology division members and allied health
staff for participating in the project with special mention to Tracy Anhorn
Nurse Clinician, Rheumatology Central Triage and Carolyn Johns PT ACPAC-
ERP for their feedback on the care pathway.

Authors’ contributions

XG, HA contributed to study design, interpretation of data and drafting the
manuscript. GSH, CEHB, GLZ, NS contributed to study design, data collection,
interpretation of data and drafting the manuscript. PM, CB, MYC, MRWB, AC,
BJ, KO, MWK, PP contributed to study design (through critical review and
input to the care pathway development), drafting the manuscript. All authors
approved the final submitted version of the manuscript.

Funding

Funding for this study was provided by a Canadian Initiatives for Outcomes

in Rheumatology cAre (CIORA) grant from the Canadian Rheumatology
Association. This organization had no role in the study design, data collection,
analysis, interpretation or writing. Dr. Claire Barber has an Arthritis Society Stars
Career Development Award, funded by the Canadian Institutes of Health
Research-Institute of Musculoskeletal Health and Arthritis STAR-19-0611/


https://doi.org/10.1186/s41927-022-00267-x
https://doi.org/10.1186/s41927-022-00267-x

Gukova et al. BMC Rheumatology (2022) 6:35

CIHR SI2-169745. Dr. Hazlewood is supported by a Canadian Institutes of
Health Research New Investigator Award. The Alberta SPOR SUPPORT Unit is
supported by the Canadian Institutes for Health Research and Alberta Inno-
vates (Dr. Zimmermann's primary affiliation).

Availability of data and materials
The care pathway and associated documents are available upon reasonable
request from the senior author (Dr Claire Barber, cehbarbe@ucalgary.ca).

Declarations

Ethics approval and consent to participate

Ethics approval was obtained for the study from the University of Calgary
Research Ethics Board, and all participants provided informed consent
(REB-19-1080). The research was conducted in accordance with all relevant
guidelines from our institution and ethics board.

Consent for publication
Not applicable.

Competing interests:
The authors declare that they have no competing interests.

Author details

'Department of Medicine, Cumming School of Medicine, Faculty of Medicine,
University of Calgary, 3330 Hospital Drive, NW, Calgary, ABT2N 4N1, Canada.
“Department of Community Health Sciences, Cumming School of Medicine,
University of Calgary, Calgary, AB, Canada. *Arthritis Research Canada, Van-
couver, Canada. “Alberta Health Services, Calgary, Canada. °Learning Health
System, Alberta SPOR SUPPORT Unit, Alberta, Canada.

Received: 17 December 2021 Accepted: 29 March 2022
Published online: 25 June 2022

References

1. Bombardier C, Hazlewood GS, Akhavan P, Schieir O, Dooley A, Haraoui
B, et al. Canadian Rheumatology Association recommendations for the
pharmacological management of rheumatoid arthritis with traditional
and biologic disease-modifying antirheumatic drugs: part Il safety. J
Rheumatol. 2012;39:1583-602.

2. Smolen JS, Landewé RBM, Bijlsma JWJ, Burmester GR, Dougados M,
Kerschbaumer A, et al. EULAR recommendations for the management
of rheumatoid arthritis with synthetic and biological disease-modifying
antirheumatic drugs: 2019 update. Ann Rheum Dis. 2020;79:685-99.

3. Singh JA, Saag KG, Bridges SL, Akl EA, Bannuru RR, Sullivan MC, et al.

2015 American College of Rheumatology Guideline for the Treatment of
Rheumatoid Arthritis. Arthritis Rheumatol. 2016;68:1-26.

4. Fischer F, Lange K, Klose K, Greiner W, Kraemer A. Barriers and Strategies in
Guideline Implementation-A Scoping Review. Healthcare (Basel) 2016;4.

5. Gagliardi AR, Alhabib S, members of Guidelines International Network
Implementation Working G. Trends in guideline implementation: a scop-
ing systematic review. Implement Sci 2015;10:54.

6. Sheldon TA, Cullum N, Dawson D, Lankshear A, Lowson K, Watt |, et al.
What's the evidence that NICE guidance has been implemented? Results
from a national evaluation using time series analysis, audit of patients’
notes, and interviews. BMJ. 2004;329:999.

7. Michaud K, Pope J, van de Laar M, Curtis JR, Kannowski C, Mitchell S,
et al. Systematic literature review of residual symptoms and an unmet
need in patients with rheumatoid arthritis. Arthritis Care Res (Hoboken).
2021;73:1606-16.

8. Doumen M, De Cock D, Pazmino S, Bertrand D, Joly J, Westhovens R, et al.
Psychosocial burden predicts sustained remission in early rheumatoid
arthritis: unraveling the complex interplay of wellbeing and disease activ-
ity. Arthritis Care Res (Hoboken) 2021.

9. Taylor PC,Van de Laar M, Laster A, Fakhouri W, Quebe A, de laTorre |, et al.
Call for action: incorporating wellness practices into a holistic manage-
ment plan for rheumatoid arthritis-going beyond treat to target. RMD
Open 2021;7.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Page 12 of 13

Schrijvers G, van Hoorn A, Huiskes N. The care pathway: concepts and
theories: an introduction. Int J Integr Care 2012;12:2192.

. Barber CEH, Spencer N, Bansback N, Zimmermann GL, Li LC, Richards DP,

et al. Development of an implementation strategy for patient decision
aids in rheumatoid arthritis through application of the behavior change
wheel. ACR Open Rheumatol. 2021;3:312-23.

Lawal AK, Rotter T, Kinsman L, Machotta A, Ronellenfitsch U, Scott SD,

et al. What is a clinical pathway? Refinement of an operational definition
to identify clinical pathway studies for a Cochrane systematic review.
BMC Med. 2016;14:35.

Lianes O, Nystad TW, Roen SA, Fevang BS. Structured patient care path-
way for gout. Tidsskr Nor Laegeforen 2020;140.

Soto GE, Huenefeldt EA, Hengst MN, Reimer AJ, Samuel SK, Samuel SK,
et al. Implementation and impact analysis of a transitional care pathway
for patients presenting to the emergency department with cardiac-
related complaints. BMC Health Serv Res. 2018;18:672.

Ashraf H, Warren E, Latner JP, Shah KB, Bell J, Lowe S, et al. Effect of
medication adherence and early follow-up on unplanned readmission
post-myocardial infarction: quality improvement in a safety net hospital.
Crit Pathw Cardiol. 2021;20:71-4.

Connell A, Montgomery H, Martin P, Nightingale C, Sadeghi-Alavijeh O,
King D, et al. Evaluation of a digitally-enabled care pathway for acute
kidney injury management in hospital emergency admissions. NPJ Digit
Med. 2019;2:67.

Talevski J, Guerrero-Cedeno V, Demontiero O, Suriyaarachchi P, Boersma
D, Vogrin S, et al. Implementation of an electronic care pathway for hip
fracture patients: a pilot before and after study. BMC Musculoskelet
Disord. 2020;21:837.

Specialist LINK: A Guide to Services for Calgary and Area Physicians.
Alberta Health Services; June 2020 [updated June 2020; cited July 10,
2021]; https://www.specialistlink.ca/files/SL_Teleadvice_guide_June_3_
2020.pdf,

Arain M, Rostami M, Zaami M, Kiss V, Ward R. Specialist LINK and primary
care network clinical pathways - a new approach to patient referral: a
cross-sectional survey of awareness, utilization and usability among fam-
ily physicians in Calgary. BMC Family Practice 2020;21.

Barr S, MacMullan P, Sargious M, David O. Enhanced primary care
pathway: gout. alberta health services calgary zone; 2017 [updated 2017;
cited April 25, 2021]; https.//www.specialistlink.ca/files/Gout_Enhanced_
Primary_Care_Pathway_Sept_15_2017_Final_2.pdf.

Graham ID, Logan J, Harrison MB, Straus SE, Tetroe J, Caswell W, et al. Lost
in knowledge translation: time for a map? J Contin Educ Health Prof.
2006;26:13-24.

Nilsen P. Making sense of implementation theories, models and frame-
works. Implement Sci. 2015;10:53.

Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC.
Fostering implementation of health services research findings into prac-
tice: a consolidated framework for advancing implementation science.
Implement Sci. 2009;4:50.

Waltz TJ, Powell BJ, Fernandez ME, Abadie B, Damschroder LJ. Choosing
implementation strategies to address contextual barriers: diversity in
recommendations and future directions. Implement Sci. 2019;14:42.
Bykerk VP, Akhavan P, Hazlewood GS, Schieir O, Dooley A, Haraoui B, et al.
Canadian Rheumatology Association recommendations for pharmaco-
logical management of rheumatoid arthritis with traditional and biologic
disease-modifying antirheumatic drugs. J Rheumatol. 2012;39:1559-82.
Alberta Health Services; 2014 [updated 2014; cited]; https://www.alber
tahealthservices.ca/ahs-map-ahs-zones.pdf.

Barber CE, Patel JN, Woodhouse L, Smith C, Weiss S, Homik J, et al. Devel-
opment of key performance indicators to evaluate centralized intake for
patients with osteoarthritis and rheumatoid arthritis. Arthritis Res Ther.
2015;17:322.

Lopatina E, Marshall DA, Barber CEH, Miller JL, Teare SR, Marlett NJ, et al.
The voice of patients in system redesign: A case study of redesigning a
centralized system for intake of referrals from primary care to rheuma-
tologists for patients with suspected rheumatoid arthritis. Health Expect.
2019;22:348-63.

Barber CEH, Lacaille D, Hall M, Bohm V, Li LC, Barnabe C, et al. Priorities for
high-quality care in rheumatoid arthritis: results of patient, health profes-
sional, and policy maker perspectives. J Rheumatol 2020.


https://www.specialistlink.ca/files/SL_Teleadvice_guide_June_3_2020.pdf
https://www.specialistlink.ca/files/SL_Teleadvice_guide_June_3_2020.pdf
https://www.specialistlink.ca/files/Gout_Enhanced_Primary_Care_Pathway_Sept_15_2017_Final_2.pdf
https://www.specialistlink.ca/files/Gout_Enhanced_Primary_Care_Pathway_Sept_15_2017_Final_2.pdf
https://www.albertahealthservices.ca/ahs-map-ahs-zones.pdf
https://www.albertahealthservices.ca/ahs-map-ahs-zones.pdf

Gukova et al. BMC Rheumatology

30.

31.

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

(2022) 6:35

Barber CEH, Then KL, Bohm V, Hall M, Marshall DA, Rankin JA, et al.
Development of a patient-centered quality measurement framework

for measuring, monitoring, and optimizing rheumatoid arthritis care in
Canada. J Rheumatol. 2021;48:326-34.

Barber CEH, Mosher D, Dowling S, Bohm V, Solbak NM, MacMullan P, et al.
Implementation and evaluation of audit and feedback for monitoring
treat-to-target (T2T) strategies in rheumatoid arthritis using performance
measures. Rheumatol Ther. 2020,7:909-25.

Hazlewood GS, Barr SG, Lopatina E, Marshall DA, Lupton TL, Fritzler MJ,

et al. Improving appropriate access to care with central referral and triage
in rheumatology. Arthritis Care Res (Hoboken). 2016;68:1547-53.
Services AH. Rheumatology Central Access and Triage. Alberta Health
Services; 2021 [updated 2021; cited April 25, 2021]; https://albertareferral
directory.ca/PublicSearchController?direct=displayViewServiceAtFacil
ity&serviceAtFacilityld=1069914&pageNumberToDisplay=1&publicSear
ch=true.

Wu AH, Lewandrowski K, Gronowski AM, Grenache DG, Sokoll LJ, Mag-
nani B. Antiquated tests within the clinical pathology laboratory. Am J
Manag Care. 2010;16:€220-7.

Crowson CS, Rahman MU, Matteson EL. Which measure of inflammation
to use? A comparison of erythrocyte sedimentation rate and c-reactive
protein measurements from randomized clinical trials of golimumab in
rheumatoid arthritis. J Rheumatol. 2009;36:1606-10.

HIV 2013 Critical Appraisal Report. Journal [serial on the Internet]. 2013
Date. https://canadiantaskforce.ca/wp-content/uploads/2016/05/2013-
hiv-en-ca-final.pdf.

Menzies D, Gonzalo G.Khan, Kamran. Canadian Tuberculosis Standards
7th Edition; 2014Contract No.: Document Number|.

van Assen S, Agmon-Levin N, Elkayam O, Cervera R, Doran MF, Dougados
M, et al. EULAR recommendations for vaccination in adult patients

with autoimmune inflammatory rheumatic diseases. Ann Rheum Dis.
2011;70:414-22.

FurerV, Rondaan C, Heijstek MW, Agmon-Levin N, van Assen S, Bijl M,

et al. 2019 update of EULAR recommendations for vaccination in adult
patients with autoimmune inflammatory rheumatic diseases. Ann
Rheum Dis. 2020,79:39-52.

Hazlewood GS, Pardo JP, Barnabe C, Schieir O, Barber CEH, Bernatsky S,

et al. Canadian rheumatology association recommendation for the use of
COVID-19 vaccination for patients with autoimmune rheumatic diseases.
J Rheumatol. 2021;48:1330-9.

Canadian Rheumatology Association and Canadian Arthritis PatientAl-
liance. Decision Tool for the COVID-19 Vaccine in Patients withAutoim-
mune Rheumatic Diseases. 2021. Available from rheum.ca/decision-tool/.
Smolen JS, Aletaha D, Bijlsma JWJ, Breedveld FC, Boumpas D, Burmester
G, et al. Treating rheumatoid arthritis to target: recommendations of an
international task force. Ann Rheum Dis. 2010;69:631-7.

Alemao E, Joo S, Kawabata H, Al MJ, Allison PD, Rutten-Van Mélken
MPMH, et al. Effects of achieving target measures in rheumatoid arthritis
on functional status, quality of life, and resource utilization: analysis of
clinical practice data. Arthritis Care Res. 2016,68:308-17.
Goekoop-Ruiterman YPM, De Vries-Bouwstra JK, Kerstens PJSM, Nielen
MMJ, Vos K, Van Schaardenburg D, et al. DAS-driven therapy versus rou-
tine care in patients with recent-onset active rheumatoid arthritis. Ann
Rheum Dis. 2010;69:65-9.

Schipper LG, Vermeer M, Kuper HH, Hoekstra MO, Haagsma CJ, Broeder
AAD, et al. A tight control treatment strategy aiming for remission in early
rheumatoid arthritis is more effective than usual care treatment in daily
clinical practice: a study of two cohorts in the Dutch Rheumatoid Arthritis
Monitoring registry. Ann Rheum Dis. 2012;71:845-50.

Stoffer MA, Schoels MM, Smolen JS, Aletaha D, Breedveld FC, Burmester
G, et al. Evidence for treating rheumatoid arthritis to target: results of a
systematic literature search update. Ann Rheum Dis. 2016;75:16-22.
Soubrier M, Lukas C, Sibilia J, Fautrel B, Roux F, Gossec L, et al. Disease
activity score-driven therapy versus routine care in patients with recent-
onset active rheumatoid arthritis: data from the GUEPARD trial and
ESPOIR cohort. Ann Rheum Dis. 2011;70:611-5.

Marmor MF, Kellner U, Lai TYY, Melles RB, Mieler WF. Recommendations
on screening for chloroquine and hydroxychloroquine retinopathy (2016
Revision). Ophthalmology. 2016;123:1386-94.

Barber CEH, Zell J, Yazdany J, Davis AM, Cappelli L, Ehrlich-Jones L, et al.
2019 American college of rheumatology recommended patient-reported

Page 13 of 13

functional status assessment measures in rheumatoid arthritis. Arthritis
Care Res. 2019;71:1531-9.

50. England BR, Barber CEH, Bergman M, Ranganath VK, Suter LG, Michaud K.
Brief Report: adaptation of american college of rheumatology rheuma-
toid arthritis disease activity and functional status measures for telehealth
visits. Arthrit Care Res 2020.

51. Barber CEH. Rheum4U: Development and testing of a web-based tool for
improving the quality of care for patients with rheumatoid arthritis. Clin
Exp Rheumatol 37:385-92.

52. Advanced Clinician Practitioner in Arthritis Care (ACPAC). Advanced
clinican practitioner in arthritis care (ACPAC). 2016 [updated 2016; cited
2016 January 29]; http://acpacprogram.ca/.

53. Schrijvers G, Hoorn AV, Huiskes N. The care pathway concept: concepts
and theories: an introduction. Int J Integrated Care 2012;12.

54. Barber CEH, Jewett L, Badley EM, Lacaille D, Cividino A, Ahluwalia V, et al.
Stand up and be counted: measuring and mapping the rheumatology
workforce in Canada. J Rheumatol. 2017;44:248-57.

55. Ndosi M, Lewis M, Hale C, Quinn H, Ryan S, Emery P, et al. The outcome
and cost-effectiveness of nurse-led care in people with rheumatoid
arthritis: a multicentre randomised controlled trial. Ann Rheum Dis.
2014;73:1975-82.

56. Koksvik HS, Hagen KB, Radevand E, Mowinckel P, Kvien TK, Zangi HA.
Patient satisfaction with nursing consultations in a rheumatology
outpatient clinic: a 21-month randomised controlled trial in patients with
inflammatory arthritides. Ann Rheum Dis. 2013;72:836-43.

57. Nikiphorou E, Santos EJF, Marques A, Bohm P, Bijlsma JW, Daien Cl, et al.
2021 EULAR recommendations for the implementation of self-manage-
ment strategies in patients with inflammatory arthritis. Ann Rheumat Dis
2021:annrheumdis-202.

58. Seys D, Coeckelberghs E, Sermeus W, Van Zelm R, Panella M, Payedimarri
AB, et al. Overview on the target population and methods used in care
pathway projects: a narrative review. Int J Clin Prac 2021;214565.

59. Barber CEH, Levy D, Ahluwalia V, Mendel A, Taylor-Gjevre R, Gerschmann
T, et al. Best Practices for Virtual Care, a consensus statement form the
canadian rheumatology association. J Rheumatol 2021.

60. Public Health Agency of Canada. Canadian Immunization Guide; 2021.
Available from: https://www.canada.ca/en/public-health/services/
canadian-immunization-guide.html

61. Alberta Health Services. Alberta Immunization Schedule; 2021. Available
from: https://www.alberta.ca/immunization-routine-schedule.aspx

62. Canadian Rheumatology Association. Canadian Rheumatology Associa-
tion Position Statement on COVID-19 Vaccination. 2021 [updated 2021;
cited 2021 October 1]; Available from: https://rheum.ca/wp-content/
uploads/2021/05/v5-FINAL_Sept-27_EN_Updated-Position-Statement-
on-COVID-19-Vaccination.pdf.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://albertareferraldirectory.ca/PublicSearchController?direct=displayViewServiceAtFacility&serviceAtFacilityId=1069914&pageNumberToDisplay=1&publicSearch=true
https://albertareferraldirectory.ca/PublicSearchController?direct=displayViewServiceAtFacility&serviceAtFacilityId=1069914&pageNumberToDisplay=1&publicSearch=true
https://albertareferraldirectory.ca/PublicSearchController?direct=displayViewServiceAtFacility&serviceAtFacilityId=1069914&pageNumberToDisplay=1&publicSearch=true
https://albertareferraldirectory.ca/PublicSearchController?direct=displayViewServiceAtFacility&serviceAtFacilityId=1069914&pageNumberToDisplay=1&publicSearch=true
https://canadiantaskforce.ca/wp-content/uploads/2016/05/2013-hiv-en-ca-final.pdf
https://canadiantaskforce.ca/wp-content/uploads/2016/05/2013-hiv-en-ca-final.pdf
http://acpacprogram.ca/
https://rheum.ca/wp-content/uploads/2021/05/v5-FINAL_Sept-27_EN_Updated-Position-Statement-on-COVID-19-Vaccination.pdf
https://rheum.ca/wp-content/uploads/2021/05/v5-FINAL_Sept-27_EN_Updated-Position-Statement-on-COVID-19-Vaccination.pdf
https://rheum.ca/wp-content/uploads/2021/05/v5-FINAL_Sept-27_EN_Updated-Position-Statement-on-COVID-19-Vaccination.pdf

	Development of an interdisciplinary early rheumatoid arthritis care pathway
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Overall approach
	Phase 1: current practice patterns
	Phase 2: initial draft of the early RA care pathway
	Phase 3: group discussions
	Phase 4: implementation and evaluation

	Results
	Initial pathway development (Phase 1–3)
	Calgary early RA care pathway
	Triage process
	Early RA workup
	Screening baseline laboratory investigations
	Vaccinations
	Early RA treatment
	Shared decision making
	Ongoing care and follow-up
	Nursing protocols
	Interdisciplinary care

	Discussion
	Conclusions
	Acknowledgements
	References


