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lupus erythematosus, with the following considerations: (a) the perceptions patients
have of their body changes; (b) how patients cope with changes in their body; (c) and
what their perceptions are of body changes.
Method: A systematic review of literature integrating quantitative and qualitative
studies. We searched databases (PubMed, CINAHL, Embase, SCOPUS, the Web of
Science, Medline, Medline Complete, and Academic Search Premier) and publications from 2010 to 2020 with “Systemic Lupus Erythematosus” AND “Self-Concept”
OR “Body Image” AND “Woman” as medical subheading terms. The studies included
were subjected to a thematic content analysis, which allowed subjective interpretation of data through a systematic classification process for coding themes or patterns.
Results: We identified 647 studies, of which 22 were analyzed in this study. Our
results indicate that changes in the body image of people with lupus and their perception are issues that must be treated as characteristics of the disease; therefore,
they need to receive the same attention as is given to physical disabilities and pain.
The analysis identified 3 thematic categories: (a) depression and anxiety associated
with body changes (hair loss, weight gain); (b) body image reflecting the disease; and
(c) confrontations and interventions to promote acceptance and adaptation to the
new image.
Conclusions: The dimensions of self-concept and body image are essential for assessing the quality of life of individuals with lupus. The formation of a adjusted self-
concept can be managed by health professionals supporting these people.
KEYWORDS

body dissatisfaction, body image, self-concept, systematic review, systemic lupus
erythematosus

© 2021 Asia Pacific League of Associations for Rheumatology and John Wiley & Sons Australia, Ltd.
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1 | I NTRO D U C TI O N

2.2 | Inclusion criteria

Body image (BI) refers to the internal representation and percep-

2.2.1 | Types of patients and conditions

tions of appearance and behavior and attitudes held by an individual.1,2 The attitudinal dimensions of BI, which include the beliefs and
1,3

values of the individual,

Adult patients (more than 18 years old) diagnosed with SLE, accord-

can be explored from many perspectives.

ing to the European League Against Rheumatism (EULAR) and the

The perceptual dimensions of BI are focused on the individual's pre-

American College of Rheumatology (ACR),17 were included in the

1

cise judgments of their size, weight, and body shape. Some aspects

study. The selected studies had to include self-concept and/or BI

of BI are associated with efforts made to control or change appear-

subjects.

1

ance, adopt behaviors to avoid being judged by others, and achieve
a desired or idealized body.1,4
BI disorders can take many forms, including extreme dissatisfac-

2.2.2 | Types of outcomes

tion with appearance and compulsory checking and fear of judgment
of appearance.2 These disorders have been consistently associated with

Outcomes are reported for the participants’ experience or percep-

psychological consequences,5 including depressive symptoms6 and im-

tion of the influence of SLE on their own persons: the patient's per-

paired self-esteem.7 BI disturbance (BID) is defined as the distortion of

ception of their body; how they interpret and cope with their BI;

perceptions or cognition related to body weight or shape.8 BID plays an

what kind of symptoms are associated with how the patient feels;

9,10

important role in anxiety/depression and reduces quality of life (QoL).

and how they see or conceptualize their self.

BI reflects external appearance and is separate from self-
concept, which refers to an individual's view of oneself as a person.
In individuals with systemic lupus erythematosus (SLE), self-concept

2.2.3 | Types of studies

11

can remain positive, even when BI is negative.

SLE is a multisystemic disease that can alter body appearance.

Published peer-reviewed journal articles were considered in this

Its rate of incidence is 9-240 cases/100 000 people and is prevalent

review. Qualitative or quantitative designed observational studies

in women in reproductive age (the female-to-male ratio is 9:1).12,13

(descriptive cross-sectional analyses, case-control analyses, and

The disease has a different presentation in different individuals, with

cohort analyses) and designed experimental studies (randomized

variable levels of severity.14

and non-randomized) were included. There was no geographical

In general, clinical manifestations of SLE involve several organs,

restriction, and studies published in English, Spanish, French, or

including the skin, kidneys, lungs, heart, and central nervous system.

Portuguese were eligible. The articles were published between

Affected organs and systems suffer from disease sequelae, and peri-

2010 and 2020. We considered for inclusion studies focused on the

ods of remission may occur without clinical manifestations.13,15 SLE

issue of BI and those that made evident the relationship between

manifestations include spots, flushing, and skin rashes, especially on

BI and other issues, such as QoL as a primary interest, or even self-

the face, joint changes, hair loss, and weight gain,13 which make the

concept as a secondary interest. Methodological studies for instru-

disease apparent and can cause changes in BI.

ment validation, case studies or case reports, and literature reviews

Therefore, this review focuses on the changes and adaptations

were excluded.

that occur in the BI of people with SLE as primary interest and in their
self-concept as secondary interest and is aimed at summarizing existing evidence regarding BI and self-concept in patients with SLE, with

2.3 | Search strategy

the following considerations: (1) the perceptions patients have of their
body changes; (2) how patients cope with changes in their body; (3) and

This systematic review asked the research question what the BI is

what their perceptions are of body changes. To fulfill these objectives,

of people living with lupus. A literature search was performed in

we will conduct an analysis of both quantitative and qualitative studies.

February 2019 and updated in June 2020, and used the following
electronic databases: US National Library of Medicine - National

2 | M E TH O DS
2.1 | Protocol and registration

Institutes of Health (PubMed), Cumulative Index to Nursing and
Allied Health Literature (CINAHL), Excerpta Medica (Embase),
SCOPUS, the Web of Science, Medline, Medline Complete, and
Academic Search Premier. A manual search of lists of selected articles supplemented the electronic search. All studies selected were

This review was registered in PROSPERO, under number

electronically available.

CRD42019126613. To design the study, the Preferred Reporting

Two authors (LR and MSS) performed the search. The medical sub-

Items for Systematic Reviews and Meta-Analyses (PRISMA) check-

heading (MeSH) terms used were “Systemic Lupus Erythematosus”

list was used.16

AND “Self-Concept” OR “Body Image” AND “Woman”.

|
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2.4 | Study records

1341

(SUMMARI). Two authors (LR and MSS) performed the assessments.
Disagreements were managed to reach consensus through analysis

A database was created with the free software EndNote to manage

and discussion with a third author (LMS). The level of evidence pro-

the publications searched. For the exclusion process, the covidence.

vided by the studies was evaluated according to the JBI Model of

org tool for organizing systematic reviews (available at https://www.

Evidence Based Healthcare.19

covidence.org) was used.
Two reviewers (LR and MSS) independently screened titles and
abstracts. At the end of this selection phase, the 2 reviewers dis-

2.6 | Data analysis

cussed cases of disagreement. If there was doubt about eligibility,
the article was included until the full textual analysis phase. If doubt

The studies were subjected to thematic content analysis, which

remained, a third reviewer (LMS) provided an opinion on the eligibil-

allows data to be interpreted through a systematic classifica-

ity of the text. The search process is summarized in Figure 1.

tion process for coding themes or patterns.18 To enable analysis of quantitative and qualitative studies, goal aggregation20
was carried out using the following procedures: the high points

2.5 | Bias assessment

of the qualitative studies were raised and themes were generated and codified,18 and the variables in quantitative studies were

Assessments of the quality of articles were based on checklists

transformed into similar themes and also codified. 20 The analy-

developed by Joanna Briggs Institute (JBI) for quasi-experimental,

sis culminated in a synthesis of the content, with construction

cross-sectional, and qualitative research,18 available at The System

of thematic categories for organization and presentation of the

for the Unified Management, Assessment and Review of Information

meta-a ggregation material. 21

PubMed (85)

SCOPUS (219)

Web of Science (154)

EMBASE (150)

CINAHL (41)

Records identified through database searching
(n = 647)

Records after duplicates removed
(n = 474)

Records screened
(n = 474)

Records excluded after reading title
and abstract-not related to the
research question
(n = 400)

Full-text articles assessed for
eligibility
(n = 74)

Full-text articles excluded by the
following reasons (n =52)
-Abstract conference, poster or oral
presentation: 26
-Conceptual or methodological studies or
instrument validation: 20

Studies included in
qualitative synthesis
(n = 22)

-Pharmacology/Biology restricted: 2
-Mention only adolescents with SLE: 2
-Mix sample (male and female >1:9): 2

FIGURE 1

Quanlitative
studies
(10)

Study search flow diagram

Quantative
studies
(12)

1342
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3 | R E S U LT S

Body Image Questionnaire,10 and .93 for the Pain & Vitality domain
and .94 for the BI domain of the LupusPRO questionnaire. 25 In stud-

3.1 | Search results

ies that did not calculate Cronbach's alpha, evaluations from previous studies were reported. 26-30

Of the 647 articles identified, 173 were removed as duplicates.

Quantitative studies carried out bivariate analyses using the fol-

The inclusion and exclusion process included a peer review of the

lowing statistical tests: (a) Chi-squared test;24,27-29,31 (b) Student's

titles and abstracts of 474 articles, performed by 2 authors (LR and

t test;10,26,30,31 (c) one-way analysis of variance (ANOVA);23,24 (d)

MSS), to identify studies that potentially met the inclusion criteria,

Mann–Whitney U test;27,28 and (e) correlations. 28,30 When indicated,

followed by a full-text reading of 74 articles. Disagreements on the

non-parametric tests were applied. 28,29,31,32 Some studies also per-

eligibility of articles were discussed with the third author (FGS) until

formed multivariate analyses.10,24-27,30

consensus was reached. By consensus, 22 articles were finally se-

Qualitative studies examining the singularity of living experi-

lected for analysis. The flow chart in Figure 1 shows the studies in-

ences, the emerging cascading process, and the revelations of the

cluded in the main analysis.

participants33 included 4 phenomenological studies,11,34-36 3 conceptual analysis studies based on focus groups,37-39 and a content

3.2 | Description of studies

analysis of individual discourse in 3 studies.40-42 The data interpretation process was supported by Dedoose software 43 in 1 case38 and
NVIVO software 44 in 2 cases,40,42 whereas 7 cases did not clarify

Of the 22 studies, 15 were cross-s ectional. Twelve studies had a
quantitative approach, and 1 of them had a quasi-e xperimental
design. The remaining 10 had a qualitative design. Figure 2 pre-

whether data were analyzed manually or with software.
Table 1 presents a summary of the structures of the 22 selected
articles.

sents the main topics of the articles. These topics were always
related to BI, either as a domain or as a question in a questionnaire or as an emerging theme in comments made by study par-

3.3 | Critical appraisal

ticipants. The results are for a total of 3394 participants. A large
variation in sample size was observed, ranging between 6 and

In addition to the thematic analysis, articles were evaluated for

1259 participants.

methodological quality and the risk of bias separately by 2 authors

For the quantitative studies, the alpha coefficients of the applied

(Figure 3). All studies met more than 70% of the criteria for meth-

instruments were .96 for the Body Image QoL Inventory (BIQLI), 22

odological quality, which ranged between moderate and high. In the

.91 for the depression subscale of the Systemic Lupus Erythematosus

case of the level of evidence, 50% of the studies were at level 4b,

Needs Questionnaire (SLENQ),

FIGURE 2

23,24

.73 for an adapted version of the

45.5% at level 3, and 4.5% at level 2c.

Publication in the last 10 years on various topics related to body image in the discussion of article

Objective
To identify and to clarify the
unique psychosocial challenges
for those living with SLE

To identify psychosocial
experiences
To identify what ethnicities may
be at risk for which psychosocial
stressors

The purpose was the further
identification and clarification of
unique psychosocial challenges
for those living with SLE

Explore prevalence of symptoms
perceived by SLE patients
Develop groups of symptoms
Examine the association of the load
of each group of symptoms with
sleep quality and depression

Sample

N = 378, 357 female; 13 male
Age: 21-60 y

N = 378, 357 female; 13 male
Age: 20-67 y

N = 32, 29 female; 3 male
Age: Under 35 y = 19; over 35 y = 13

N = 75, 67 female; 8 male
Mean age 23.0 (range: 9.6-37.2)

Auerback and
Beckerman,
201123
USA

Beckerman
et al.
201124
USA

Beckermam,
201137
USA

Chiang et al.
201926
Taiwan

Studies included in this review

Study

TA B L E 1

Descriptive correlational study
Level 4b
SSC (SLE Symptom Checklist)
PSQI (Pittsburgh sleep quality)
BDI (Beck Depression Inventory II)
Demographic: treatment information; the
medical impact; SFQ (Sexual Functioning
Questionnaire); B-IPQ (Brief Illness
Perception Questionnaire)

Qualitative study
Meaningfulness for qualitative studies
Level 3
Focus group to explore, in an open way, how
this disease affected women's lives, in a safe
environment to talk about their shared and
unique experiences
Thematic content analysis was used

|
(Continues)

5 groups of symptoms prevailed: symptoms
related to body image and circulatory
problems, white fingers in the cold, hair loss
and sensitivity to sunlight; symptoms related
to weight gain: cheeks / face, more appetite
and nightmares; symptoms related to pain
and itching: aching joints, aching muscles,
headache and itching; symptoms related to
bruises and stomach complaints: spontaneous
hematomas and stomach complaints; symptoms
related to fatigue: fatigue, mood swings, loss
of concentration, disturbed memory and skin
vulnerability

Body image, self-concept and the inability to
function as before were related to feelings of
depression. The reports are that the participants
ceased to be who they were before the
beginning of SLE

There were the following associations with
changes in body image: changes in the body
with depression; changes in appearance with the
perception of the side effect of the medication
(greater with the use of hydroxychloroquine and
corticosteroids), hair loss with a higher degree
of depression; weight gain with greater need
for psychosocial care (for Hispanics); hair loss
and muscle pain with feelings of depression and
anxiety; hair loss with higher levels of anxiety

Changes in the body have been associated with
depression, as well as limitations with SLE and
the side effects of treatment
Changes in appearance were also associated with
anxiety, as well as the feeling of injustice for
being affected by the disease, anger because
of SLE, perception of an uncertain future, side
effects from treatment

Cross-sectional, descriptive & observational
study
Level 4b -SLENQ –Psychosocial needs and
beliefs. Considering 3 subscales: depression,
anxiety, social economic coping (SEC); -
MHLOC –Multidimensional Health Locus
of Control Scale: 2 subscales: chance and
internal
Cross-sectional
Approach: quantitative study -Level 4b -
SLENQ –Psychosocial needs and beliefs
Considering 3 subscales: depression, anxiety,
SEC
MHLOC Scale: 2 subscales: chance and
internal
Side effects of medication

Main results

Study design/ evidence level/ collection/
measures

RODRIGUES et al.
1343

Understand the meaning attributed
by women to the fact that they
have a diagnosis of lupus

Access the influence of SLE on
sexual function
Investigate the association
between sexuality and
perception of the disease and
sociodemographic aspects
Compare sexual functions of
patients with SLE and other
chronic diseases
Examined whether body image
(specifically, body image-
related quality of life) serves as
a mediator of the relationship
between pain and depressive
symptoms among patients with
SLE
To understand experiences within
a group of patients diagnosed
with SLE

N = 10 female = 100%
Age >18 y

N = 106 participants, female = 94.3%;
male = 5.7%
Mean age = 43.34 y (SD = 14.96)

N = 135 female 92.6%; male 7.4%
Mean age: 48.54 (13.9)

N = 15; female = 14 (94%); male = 1
(6%)
Ages ranged: 22 to 57 y

Cordeiro and
Andrade
201234
Brazil

Daleboudt et al.
201330
The
Netherlands
New Zealand

Gholizadeh
et al.
201925
USA

Hale et al.
201511
USA

Objective

Sample

(Continued)

Study

TA B L E 1

Cross-sectional approach
Qualitative study
Meaningfulness for qualitative studies
Level 3
Qualitative mode of enquiry using semi-
structured interviews with audio-records:
(Q1: what body image and self-image meant
to patients; Q2: how they cope about their
medication's effects)

Cross-sectional approach
Quantitative study
Level 4b
LupusPRO Pain and Vitality
LupusPRO Body Image
HADS (Hospital anxiety and Depression Scale)

Cross-sectional approach
Quantitative study
Level 4b
PDSBE (Physical Disability and Sexual and
Body Esteem scale)
SFQ (Medical Impact Scale of the Sexual
Functioning Questionnaire)
B-IPQ (Brief Illness Perception Questionnaire)

Qualitative study with phenomenology
meaningfulness for qualitative studies
Level 3
Face-to-face interview, with the following
question: How do you feel, as a woman, to
have a diagnosis of lupus?

Study design/ evidence level/ collection/
measures

|
(Continues)

Women often refer to the appearance of women
and compare themselves to other women Matter
with skin, weight or functional problems
Participants felt that, when more confident,
they were less concerned with the external
appearance, emphasizing their self-image
Participants feel more prepared to address other
people's comments or opinions when they
receive interventions on psychosocial issues,
such as social skills training

Body image related quality of life was a significant
mediator in the relationship between pain and
depressive symptoms

The perception of changes in body image of
patients was to experience negative effects of
SLE on their sexual functioning, especially on
their sexual and body esteem
The perception of the disease was a more
important predictor than the sociodemographic
and clinical characteristics of sexual functioning
The influence of SLE on sexual functioning
appears to be disease-specific, unlike other
chronic diseases

Self-image has changes imposed by lupus,
participants feel it in the relationship with family
and in the development of activities daily
Participants need care with clinical manifestations
and psychological aspects of this pathology,
helping them to develop a positive self-image,
guiding them with self-c are, control and
prevention of possible complications
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To characterized US patients
regarding demographic and
LupusQoL-US

To compare body image-related
QoL (healthy and SLE patients)
To determine associations: Body
Image Quality of Life Inventory
(BIQLI) and disease features,
comorbid conditions and health-
related QoL
To determine the amount of
variation in Health-related QoL
(HRQoL) explained by disease
activity, damage and body image
Determine the feasibility and
effectiveness of a novel body
image intervention in improving
body image
-Determine health outcomes
among women

Describe HRQoL (lupus symptoms
and medication; cognition;
procreation; physical and
emotional health; pain vitality;
body image) and non-HRQoL
(desire goals; social support;
satisfaction care)

N = 185 patients; female = 174 (94%);
male = 11 (6%)
Mean age: 42.2 ± 14.5 y

N = 165 participants
Control group: 78 healthy (47.27%),
experimental group: 87 SLE (52.72%)
Age: 42.4 ± 13.1 for SLE and
38.7 ± 13.2 y for non-SLE subjects

N = 15
Intervention group: 10; control group:
5
Mean age = intervention group 43.2
(12.2), control group 44.4 (8.7)

N: 1259 patients with lupus nephritis
(LN)
Median age: 41.7 (13.5)

Jolly et al.
201028
USA

Jolly et al.
201222
USA

Jolly et al.
2014 31
USA

Jolly et al.
201832
USA

Objective

Sample

(Continued)

Study

TA B L E 1

Cross-sectional approach
Quantitative study
Level 4b
BILS body image measures: (Body Image in
Lupus Scale; MBSRQ, Multidimensional Body
Self-relations Questionnaire; Appearance
Scale) Psychological Health Measures: (CES-
D; STAI)
QoL : (LupusPRO)

Quasi-experimental study approach
Quantitative study
Level 2c
BILS Body-image measures (Body Image in
Lupus Scale)
MBSRQ (Multidimensional Body Self-relations
Questionnaire)
Appearance Scale) Psychological health
measures: (CES-D Center for Epidemiological
Studies Depression; STAI State Trait Anxiety
Index)
QoL: (LupusPRO)

Cross-sectional approach
Quantitative study
Level 4b
Body mass index
BIQLI
HRQoL
SF-6D (functional status index; a variant of
SF-36)
EQ-5D (health status index)

Cross-sectional approach
Quantitative study
Level 4b
LupusQoL-US domains: Physical health, Pain,
Planning, Intimate Relationships, Burden to
others, Emotional health, Body image, and
Fatigue

Study design/ evidence level/ collection/
measures

|
(Continues)

Patients with LN were younger had worse HRQoL
and non-HRQoL
Specific domains of HRQoL adversely affected
include lupus symptoms, medications,
procreation, emotional health, body image and
desires goals
Among patients with LN and active LN, lupus
medications and procreation HRQoL are
significantly adversely impacted, independent of
their age, gender, ethnicity and country

Major improvements in body image were seen
after body image interventions
Body image was modified in patients with SLE,
improving psychological well-being and QoL,
maintaining this improvement over time

Poor body image is a realistic problem that
patients with SLE frequently face, and this needs
to be addressed through focused on cutaneous
disease activity, damage and depression
Patients with SLE have significantly worse body
image-related QoL than age-matched non-SLE
controls
Considering SLE patients, body image-related
QoL has negative correlation with alopecia,
irreversible cutaneous damage, depression
Considering SLE patients, body image-related QoL
was positive

Alopecia correlated with body image, intimate
relationships and pain
Age was associated with body image domain
Skin damage was associated with body image
domain in LupusQoL

Main results
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To explore the experience of
being diagnosed with SLE as an
existential phenomenon

To explore patients’ views on how
cutaneous lupus has affected
their lives and the unmet needs
with regard to SLE treatment and
care

To explore living experiences,
perceptions and unmet needs of
South African patients with SLE

To understand the meanings
attributed to pregnancy by
pregnant women with SLE during
prenatal care

To determine patient-reported
outcomes measures
To compare outcomes between
public sector patients and private
sector patients

N = 15 women
Mean age = 45.6

N = 19, female = 18 (94.7%); male = 1
Mean age: 49 ± 14

N = 25 women
Mean age: 30.9 y (range: 22-45)

N = 26 pregnant women
Mean age: 30 (SD 14.85)

N = 98 patients disadvantaged = 40;
private care = 58
Female = 94 (95.9%); male = 4 (4.1%)
Mean age = 44.9 (SD 12)

Larsen et al.
201835
Denmark

Ogunsanya
201838USA

Phuti
et al.201940
South Africa

Rodrigues et al.
2020 42
Brazil

Rodriguez-
Rivera et al
201629
USA

Objective

Sample

(Continued)

Study

TA B L E 1

Cross-sectional approach
Quantitative study
Level 4b
LupusPRO
HRQoL (8 domains; body image is 8th domain)
Non-HRQoL (4 domains)

Qualitative study
Meaningfulness for qualitative studies
Level 3
Face-to-face interview with semi-structured
script with open-ended questions with the
following themes: feelings about being an SLE
carrier, experience with carrying this disease
while being pregnant, pregnancy monitoring,
sexual behaviors after finding out about the
illness and pregnancy, and daily life

Qualitative study
Meaningfulness for qualitative studies
Level 3
Individual in-depth interviews exploring their
physical concerns, emotional health, sexual
well-being and fertility

Qualitative study
Meaningfulness for qualitative studies
Level 3
Focus group discussion guide based on the
themes
Understanding the impact of SLE on patients'
lives; Unmet needs in relation to treatment
and care for SLE

Cross-sectional approach
Qualitative study
Meaningfulness for qualitative studies
Level 3
Semi-structured interview Van Manen's
phenomenology of practice

Study design/ evidence level/ collection/
measures

|
(Continues)

No significant differences were observed for the
domains of body image
Patients from the public sector reported better
coping than the private group

Changes in self-concept and body image are
associated with disease and the side effects of
drugs used to control lupus, which can prevent
pregnant women with lupus from identifying
with themselves.
This engenders psychological and social impacts
activated by the visibility of the disease.
Participants reported experiencing social
isolation, sadness, and hopelessness because of
their disease-related self-image

Changes in self-image have been associated with
physical disfigurements resulting from lupus as
alopecia, skin rashes and weight fluctuations
induced by corticosteroids were a major
concern. These changes were also associated
with affected libido, leading to strained personal
relationships

Changes in appearance extrapolated the image
and patients used several coping mechanisms,
both positive and negative, to mitigate the
effects of cutaneous lupus
Several themes captured the burden of cutaneous
lupus in patients; these ranged from disease
sequelae and social effects to functioning

About self-concept, receiving the diagnosis
of lupus is an experience that suspends life,
increasing uncertainties in the present and in
the future, is to find yourself in a whirlwind of
events, is to step on uneven ground and be at an
inflection point with yourself and with others

Main results
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To describe interpersonal
experiences considering their
ethnicity and cultural influences

To examine the association
between BID and sexual function

To compare and contrast the
concepts of functioning in daily
life in patients with different
rheumatological conditions
(multicentric 8 countries)

To understand the conceptions
attributed to the disease process

N = 6 female 100%
Mean age = 42 (28-47)

N = 352 participants (26 missing)
156 patients (SLE experimental group)
210 healthy (control group)
Female = 142 patients (91%); 176
healthy (89.8%); male = 14 (9%); 20
healthy (10.2%)
Mean age = 32.9 (±10.2) patients;
35.0 (±11.4) healthy

N = 229 patients (21 with SLE)
Female = 20 (95%), male = 1 (5%)
Age = 21-38 y

N = 9 female patients (100%)
Age = 21-38 y

Rutter and
Kiemle
201436
UK

Shen et al.
201510
China

Stamm et al.
2014 39
Austria

Xavier et al.
2013 41
Brazil

Objective

Sample

(Continued)

Study

TA B L E 1

Cross-sectional approach
Qualitative study
Meaningfulness for qualitative studies
Level 3
Semi-structured interviews (13 questions:
life course from getting sick to the moment;
patient perspective about treatment;
describes the relationship with their doctor;
how patient defines her pathology; how
patient defines the association between her
illness and the specific events in her life)

Cross-sectional approach
Qualitative study
Meaningfulness for qualitative studies
level 3
focus group (3-8 people with SLE)
interviews (6 open questions) supported
by the who international classification of
functioning, disability and health (ICF) (body
functions and structures; activities and
participation; environmental and personal
factors)

Cross-sectional approach
Quantitative study
Level 4b
BID Body Image Disturbance (7 subscale)
SAS Revised Self-Rating Anxiety Scale
SDS Revised Self-Rating Depression Scale
SF-36 QoL

Cross-sectional approach
Qualitative study
Meaningfulness for qualitative studies
Level 3
Phenomenological interpretative analysis with
semi-structured questions: (a) SLE diagnosis,
physical effects, social function, sense of self,
relationships, intimacy and the future

Study design/ evidence level/ collection/
measures

|
(Continues)

Body image and lupus as a unknown body:
(a) negative feelings (strangeness, horror,
anguish, shame); (b) the brand of a new image
permanently/ chronically sick
5 themes: (a) the onset of the disease; (b) body
and lupus; (c) treatment; (d) lupus and its causes;
(e) the doctor's speech about lupus

Patients report: body image and appearance:
changes in the body as a whole, but also specific
parts (skin; weight loss) and attitudes of others
(based on appearance): (1) positive attitudes
recognized by family members, colleagues; (2)
negative attitudes recognized by strangers,
employers and society in general

In patients group, BID generally, has significant
correlations with partner relationship; also BID
generally, has significant correlations with sexual
function.
Patients have higher risk for anxiety than healthy
group
There were significant differences in sexual
relationship impairment between patients
and healthy, sexual partner relationships were
disturbed by appearance-related concerns

Body image and changes in the appearance of
SLE medications were related to the feeling
of helplessness. 5 themes arise: (a) SLE:
complexities and ironies; (b) the power of SLE;
(c) sense of personal responsibility; (d) essential
relationships, qualities and consequences; (e)
fighting in the public's view.

Main results
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Cross-sectional approach
Quantitative study
Level 4b
IDB (Body Image Disruption), 5 scales; IDB >
0.30 = disturbance
HADS
Rosenberg self-esteem
SSRS (social support rating scale)
HRQoL and LupusQoL
To investigate the relationship
among psychological status, QoL,
self-esteem, social support, BID
To explore risk factors of BID
N = 256 participants; 109 patients
(experimental group), 128 healthy
(control group)
Missing 19 (9 patients; 10 healthy)
Female = 101 patients (92.7%); 114
healthy (89.1%); male = 8 patients
(7.3%); 14 healthy (10.9%)
Mean age = 33 (SD 17) patients; 36.5
(SD 16.8) healthy

Study design/ evidence level/ collection/
measures
Objective
Sample

3.4 | Thematic categories
Three thematic categories were created from the themes that
emerged from the data to organize and present the meta-
aggregation20,21 performed during the analysis of the articles: (1)
depression and anxiety associates with body changes (hair loss,
weight gain); (2) BI reflecting the disease; and (3) confrontations
and interventions to promote acceptance and adaptation to the
new image.
Within each category, the results of the qualitative and quantitative studies are presented separately for didactic purposes.
However, the complementarity of these studies is emphasized in the
answer to the question that guides this review. Figure 4 shows the
clustering of the studies.

3.4.1 | Depression and anxiety associates with body
changes (hair loss, weight gain)
The disease causes body changes and the medications used to treat
it cause significant discomfort.

BI, self-concept, and the use of SLE medications
SLE is commonly associated with hair loss and changes in appearance, 23,40 as well as psychosocial needs 37 and symptoms related
to vasoconstriction. 26 Emotional and sexual life is disturbed,10,29
and QoL suffers as a result of the disease. 22,24 In addition, problems with facial appearance and weight have a strong correlation
with BI. 27,40
QoL related to BI mediates the relationship between pain and
depressive symptoms. 25
Medications sometimes made participants feel worse
than before treatment, and the discontinuation of treatment
or non-a dherence to medication due to side effects was not
uncommon.11
The process of changes in BI brought about by SLE involves uncertainties, losses, and pain and is permeated by anguish.41

Visibility of disease and the judgment of others
Gender identity is often influenced by BI. Once an SLE patient
compares themselves to stereotypes,11 they experience a sense
of lost identity35 and withdraw from social interaction. A sense
of having no autonomy in deciding how to get better may also
emerge, and the patient may submit themself to their sick body.36
Furthermore, body shame and low self-esteem can increase feelings
of self-destruction. 27,35
SLE patients felt they did not recognize themselves when looking in the mirror because they felt that the skin and hair damage

Zhao, et al.
201827
China

altered their appearance, making the disease visible, and, there-

Study

(Continued)
TA B L E 1

BDI higher in patients than in healthy (P<.05 in all
7 dimensions) LupusQoL in patients: body image
the best score
BID association with: personal health insurance,
diabetes complication, appearance of new rash,
depression, anxiety, self-esteem
Risk factors for BID: appearance of new rash, high
anxiety

RODRIGUES et al.
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fore, making the situation more serious. 34There is dissatisfaction
related to BI due to the visibility of skin changes, such as scars,
alopecia and depigmentation and weight gain (due to the use of
steroids). 38
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FIGURE 3
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Quality appraisal of the included studies [Colour figure can be viewed at wileyonlinelibrary.com]

3.4.2 | BI reflecting the disease

isolation, sadness, and hopelessness related to this perception of
their BI.42People expressed a desire to have the body they had be-

Appearance does not reflect who people with lupus nephritis

fore the onset of lupus symptoms.38

are. 29,31 Ethnicity and other individual factors have an impact on the
prevalence and severity of the disease, and may generate different
feelings about BI in each person.32 Many people with SLE use cosmetics to help their self-image,31 a time-consuming and expensive

3.4.3 | Confrontations and interventions to promote
acceptance of and adaptation to the new BI

process. 29
Pain and swelling in the joints are common for these people,

Women with SLE experience major BID; 2 authors explore the rela-

making them unable to participate in activities, which causes inse-

tionship between the existence of lupus and BID,10,27 and another

curity by altering their self-concept.

35

Pregnant women in the third

highlights that women with SLE have a BI related with age but not

trimester feel strange in their own bodies, often experiencing social

with time of disease. 28 Confrontation with the new BI appears

1350
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FIGURE 4

Clustering of included studies [Colour figure can be viewed at wileyonlinelibrary.com]

to be relevant for the majority of SLE patients, and many change

emotions and feeling of coherence could explain the participants’

their lifestyles and attitudes to adapt to the disease and to their

perception of attractiveness.30 Impaired sexual function, related to

changing body.

32

distress and deficiencies in the patient's social life, suggests a link
between physical function and psychological function, which can
contribute to sexual health and overall QoL.10

3.4.4 | Attitudes of acceptance and surrender

The female role in marriage intimacy, pertinent to most women,
is often not fulfilled once BI issues are exacerbated.36 A restricted

Acceptance of the disease, expressed as surrendered attitudes, suggests an internal lived experience.

35

Forms of communication such

as irony, to better face the disease and remain unhurt, are common..

36

life and the loss of experiences and relationships bring feelings of
helplessness and small horizons.36 These disease limitations significantly affect relationships.10

Better acceptance of oneself can be achieved by integrating

into patient groups.39

4 | D I S CU S S I O N

3.4.5 | Loving/sexual relationships and
acceptance of the changed body

4.1 | Considerations of study design and population
representativeness

Appearance-related concerns and sexual problems are associated10

The results of this review are representative in terms of the SLE

with SLE patients. Age, marital status, and BID are predictors of im-

population. The 3394 participants in the studies came from 5 con-

pairments between SLE patients and their partners, whereas BID

tinents: Asia (Taiwan and China), Africa (South Africa), North and

scores and education are more closely associated with impairments

South America (USA and Brazil), Europe (Denmark, UK, Austria,

in patients’ sexual functioning.10

Netherlands), and Oceania (New Zealand). Given the assessment of

Unattractiveness is a major feeling reported by women with SLE,
compared to those with other chronic diseases.30 However, their

such a diverse population, it makes sense that BI, a burning problem
among people with lupus, should be explored in different cultures.

|

RODRIGUES et al.

1351

4.2 | Considerations of measures of self-image

4.4 | Limitations of primary studies

All instruments used in the studies included in this review are vali-

Although SLE most often affects women, some studies used mixed

dated and widely used in research. However, we emphasize that

samples. Therefore, we chose to exclude studies that did not reflect

while some instruments focused on BI,10,22,27,31,32 others did not.

the gender proportion indicated in the literature, which is 1 man

18,25,27-29

Instead, they concentrated on issues such as QoL,
social needs,

23,24

quality of sleep, and sexual disfunction,

psycho26,30

to every 9 women with SLE.12 From a gender perspective, studies

but

should be designed to include only women or only men. However,

used BI as a questionnaire domain to measure these factors; there-

we ensured that the studies considered in the review predominantly

fore, they provide information on BI for discussion, even if indirectly.

included female subjects; therefore, the themes identified here reflect the responses of women to BI and self-concept. The heterogeneity of the studies did not permit a deeper comparative analysis.

4.3 | Synthesis of research findings
Focusing on the changes and adaptations that occur in the BI of peo-

4.5 | Strengths of the systematic review

ple with SLE (primary interest) and on their self-concept (secondary
interest) (considering: [a] the perceptions that patients have of their

The present study provides a comprehensive explanation of the phe-

bodily changes; [b] how patients deal with changes in their bodies;

nomena related to BI in SLE. As the participants of the selected stud-

and (c) what are their perceptions of bodily changes), 3 thematic

ies were women, our review brings a gender perspective that may be

categories that were elaborated from the themes emerged from the

different, given society's stereotypes of female BI.

data: (a) depression and anxiety caused by bodily changes (hair loss
and weight gain); (b) BI reflecting the SLE, demonstrating the person's perception that their body does not portray who they are; and

4.6 | Implications for research

(c) coping and interventions for acceptance and adaptation to the
new BI, indicating attitudes that can facilitate women's acceptance

We argue that the effects of the psychosocial issues related to BI

of bodily transformations.

are essential considerations for health professionals when treating

The most reported and evaluated feelings associated with BI

people with SLE.

changes were depression, 22-27 anxiety,10,23,24,27 social isolation,42

Ongoing research examining the association of depression and

anguish,41 and helplessness.36 These feelings can lead to illness if

anxiety with BID and SLE and potential associations with other men-

adequate support is not provided for coping with them, leading to

tal disorders remains important.

aggravation of the condition of the person with SLE.

45

In addition, a

The use of extensive questionnaires, which can identify different

feeling of loss and a lack of functionality related to the chronicity of

aspects of BI in people with SLE, and the addressing of cultural dif-

the disease were reported.39

ferences, nuances, and the meanings of each concept are also sug-

The condition of individuals with lupus is like that of chronic

gested. We recognize that there are limitations on the description

patients, and the limitations imposed can cause suffering, anguish,

of strategies or interventions that help to adapt to changes in BI of

uncertainty, loss, and pain.41 Despite having the same disease, with

people with lupus; this is an important issue to focus on in research.

the same symptoms and even the same treatments (medication and
dosage), each patient's experience of SLE is unique;41 therefore, BI
and self-concept can be altered by the conditions imposed by the

4.7 | Implications for clinical practice

disease, which may have an impact on sexual behavior27 and personal relationships.11

The starting point for clinical practice is the consideration by health

Having and maintaining a positive attitude under disease con-

professionals of the effects of the disease and treatment on the ex-

ditions can be an actively difficult pursuit, and individuals with SLE

ternal appearance of patients and recognition of the associations

must preserve their self-image despite the changes caused by the

of BI with anxiety and depression. Likewise, professionals need to

disease. Therefore, people with lupus report the use of “symbolic

value the difficulties and psychosocial pressures faced by people

masks” to hide, such as keeping a smile on their face or appearing to

with SLE that have an impact on the process of coping with the dis-

be strong and cheerful, to meet the expectations of others, even if

ease and changes in BI and self-concept. Professionals must value

they are experiencing deep sadness11 as a result of loss of identity,34

how existential experiences can result in a paradoxical and turbulent

which must be reconstructed.

period after the individual is diagnosed with SLE. Orientation activi-

People with lupus report a lack of support for the psychosocial
11

aspects of the disease.

ties are the initial strategy to deal with this issue.

In the case of physical aspects, they feel

Knowledge and presentation of therapeutic options can pre-

that their bodies are no longer reliable compared to when they were

vent or limit adverse effects and ameliorate the negative impacts

healthy; thus, normal functioning becomes strange and activities of

of BI on QoL. These options include: (a) the use of sunscreen; (b)

everyday life require great effort.34

early referral, screening, and treatment of active disease, thereby
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limiting organ involvement and preventing impairment;21,28 (c)
training in the use of suitable cosmetics;31 (d) early diagnosis, re-

Débora B. Faria-Schützer

ferral, and treatment of depression;22,23,25 and (e) coping and self-

Fernanda G. Surita

https://orcid.org/0000-0001-7918-6714

https://orcid.org/0000-0003-4335-0337

esteem exercises. 31,34
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4.8 | Recommendations
We summarize 3 main recommendations for health professionals: (a)
the need to value the importance of changes in BI and the self-concept
of people with lupus, in the same way that their experience of pain and
physical limitations is valued, since the literature exposes the impact of
these changes; (b) the need to consider psychosocial problems and early
screening for symptoms of illnesses due to depression, anxiety and relationship problems (eg, social isolation and helplessness) as the literature
shows that they are associated with BI; and (c) the need to offer products, such as cosmetics, that can assist in coping with BI changes, since
good results have been shown in a pilot study.

5 | CO N C LU S I O N
Based on references available in databases, we believe to the best
of our knowledge that our study is the first systematic review of
BI and self-concept in people suffering from SLE. The most common changes reported were weight gain and changes in skin, hair,
and joints, which impacted BI and functionality. The most reported
feelings related to these changes were depression, anxiety, social
isolation, helplessness, and anguish. Feelings of loss and lack of functionality were also related to the chronicity of the disease.
This study highlights the crucial importance of the dimensions
of self-concept and BI for assessing QoL of individuals with lupus.
These aspects can reveal the patient's relationship with SLE and how
it can impact his/her life, particularly if these issues are not actively
addressed by health professionals.
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Abstract
Aim: The study aims to recognize the prevalence and possible risk factors of obstructive sleep apnea among individuals with rheumatoid arthritis (RA).
Methods: We searched PubMed, Scopus, EMBASE, and Google scholar for potential
studies published before the October 30, 2020. The study characteristics, obstructive sleep apnea (OSA) events, and various types of rheumatic diseases were extracted, and the meta-analysis method was used to pool the estimates.
Results: We identified eight studies with 37 285 patients for this meta-analysis. The
overall pooled prevalence of OSA was 29.8% (95% confidence interval [CI] 15.2-46.7;
I2 = 99.6%) in the patients with RA. Age was higher in RA patients with OSA but this
was not significant. Body mass index (BMI) was significantly associated with OSA
in the RA population (standardized mean difference 1.08; P = 0.044). Assessment

based on the Berlin Questionnaire© for Sleep Apnea resulted in a more precise estimate of OSA prevalence with reduced heterogeneity (prevalence 45.3%; 95% CI
37.4-53.3; I2 = 58.8%).
Conclusion: Prevalence of OSA among the RA cohort was 29.8% with significant heterogeneity. However, the prevalence was 45.3% when studies were restricted to the
OSA diagnosis based on the Berlin questionnaire with very low heterogeneity. Higher
BMI is the principal risk factor of OSA development in RA. Hence, controlling BMI
could be a preventive strategy for OSA among RA patients.
KEYWORDS

meta-analysis, obstructive sleep apnea, rheumatoid arthritis, systematic review

1 | I NTRO D U C TI O N

spondyloarthritis, and Behçet syndrome—sleep abnormalities comprising reduced sleep, sleep fragmentation, and insomnia have been

In a number of rheumatic diseases akin to rheumatoid arthritis

recognized.1 Sleep apnea is an under-recognized comorbidity among

(RA)—
osteoarthritis, systemic lupus erythematosus, Sjögren syn-

rheumatology patients and its presence may adversely affect the

drome, fibromyalgia, juvenile idiopathic arthritis, systemic sclerosis,

evaluation of rheumatic disease activity and treatment responses. 2

Protocol registration number: CRD42020218713.

© 2021 Asia Pacific League of Associations for Rheumatology and John Wiley & Sons Australia, Ltd
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Obstructive sleep apnea (OSA) is increasingly recognized to be
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2 | M ATE R I A L S A N D M E TH O DS

3

a significant public health issue. OSA is a specific sleep disturbance
that is characterized by recurring apneas (cessation of airflow for

2.1 | Data sources and search strategy

10 seconds or longer) or hypopneas during sleep. Hypopneas may
be defined as a 30% reduction in airflow for at least 10 seconds ac-

We followed the Preferred Reporting in Systematic Reviews and

companied by a 4% reduction in oxygen saturation; an alternative

Meta-Analyses (PRISMA) guidelines14 for conducting and reporting

definition of hypopnea is a reduction of airflow by 50% for 10 sec-

this study. Our protocol was registered on the prospective register

onds or more with an associated 3% reduction in oxygen satura-

of systematic reviews (PROSPERO) at the center for reviews and dis-

tion.4 OSA is defined by the American Academy of Sleep Medicine

semination, University of York, UK under the registration number

as repetitive episodes of upper airway obstruction occurring during

CRD42020218713. We conducted a systematic literature search

sleep and usually associated with a reduction in oxygen saturation.5

using multiple electronic databases including PubMed, Scopus, and

Obstructive apneas are defined as near-complete (>90%) cessations

EMBASE until October 30, 2020. The Google Scholar database was

in airflow for more than 10 seconds during sleep, despite ventilatory

also examined up to 10 pages to identify and retrieve relevant studies

effort, and hypopneas are generally defined as reductions in airflow

that were overlooked. In addition, references from review or other

by more than 30% with concurrent reductions in oxyhemoglobin

systematic review studies were cross-checked to retrieve any addi-

saturation by at least 3% or arousals from sleep.4 Collectively, the

tional articles that were missed during the initial search. The search

number of apneas and hypopneas per hour of sleep has been termed

strategy was designed to retrieve all published articles that reported

the apnea-hypopnea index (AHI), in which the presence of OSA is

OSA and various types and forms of arthritis. We applied various

defined as an AHI of 5 or more events per hour. The AHI is also used

combinations of Boolean operators by using the following keywords

to categorize disease severity; persons with an AHI of 5 to 15, 16 to

for our search: [("prevalence" OR "risk factors") AND ("obstructive

30, or more than 30 events per hour are considered to have mild,

sleep apnea" OR "OSA" OR "Pickwickian syndrome" OR "syndrome

moderate, or severe OSA, respectively.

6

Z") AND "arthritis"]. Two authors (BT and MP) reviewed all articles to

Clinical features associated with OSA, particularly in men, include

eliminate any duplicate studies. Studies with similar authors, the du-

a history of apneic pauses during sleep as well as frequent and loud

ration of data collection, and the location of the study were strictly

snoring.7 The underlying pathophysiology of OSA involves the partial

matched to further identify any duplicated study/databases. All the

or complete collapse of the posterior oropharynx during sleep. Risk

duplicate studies were omitted from the analyses.

factors for OSA in adults include increasing age, obesity (body mass
index [BMI] >30 kg/m2), and larger neck circumference (>43 cm in
men), although OSA can occur in individuals with none of these risk

2.2 | Study selection

8

factors. OSA is also associated with an increased risk of cardiovascular disease. Among a population-based cohort of more than 6000 par-

Studies were eligible for inclusion in our systematic review if they

ticipants (age >40 years), those with an AHI in the upper quartile (>11

met the following criteria: (a) originally published in the English lan-

events per hour) were more likely to have hypertension, stroke, coro-

guage; (b) contained information of cases with OSA OR high-risk/

nary artery disease, or heart failure, even after adjustment for BMI and

severe sleep apnea among RA cases; (c) included confirmed diagno-

other cardiovascular risk factors.9 A recent review shows that there is

sis of OSA; (d) conducted on human patients; and (e) published as an

a substantial deficit in published research in OSA despite it being a

original investigation OR presented in a conference.

highly prevalent condition leading to many adverse outcomes.10

Studies lacking diagnostic information, involving patients not

Along with the other general risk factors such as increasing age,

affected with RA, conducted on animals, those that were reviews,

BMI, and neck circumference, rheumatic diseases are a particular

letters, or guidelines, and those that included sleep disorders other

risk for OSA.7 In a mixed general rheumatology clinic population,

than sleep apnea were excluded from the analysis. In addition, any

which employed the Berlin questionnaire, 35.2% of 423 partici-

studies published as case reports or case series were also excluded

11

pants were classified as being at high risk for sleep apnea.

These

from the analyses.

reports indicate that a substantial proportion of patients with rheumatic disorders have co-existing sleep apnea or are at high risk for
the same. 2 With the recognized increased prevalence of cardio-

2.3 | Data extraction

vascular disease in rheumatological disorders, concurrent OSA is
likely to further contribute to an increased mortality among this

The following relevant information on study characteristics were

diagnostic class.12,13

extracted from each study: name of the first author; year of publica-

This systematic review is aimed at recognizing the prevalence

tion; country where the study was conducted; study design; the total

and risk factors of OSA among RA patients. Knowledge in this re-

number of patients (total sample size); number of patients with and

gard will help in the early detection and treatment of OSA in this

without OSA; disease (RA) duration; the average age in years with

rheumatic subgroup, which in turn will improve quality of life and

standard deviation or interquartile range (in total, among cases with

reduce cardiovascular mortality.

and without OSA); the number of males and females (in total, among
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cases with and without OSA); the average BMI with standard devia-

out of these 94 records were found to be eligible for full-text review,

tions or interquartile range (in total, among cases with and without

out of which a total of eight studies reported the burden of OSA

OSA); and study-specific target population. All such information was

among RA patients. These were found to be eligible for inclusion in

extracted and recorded in an Excel datasheet by one author (BT) and

our pooled analysis. A total of 27 studies were ineligible and were

verified by another author (MP).

excluded for various reasons: not related with the study objective
(13 studies), review articles (four studies), case series (six studies),
and full texts unavailable (four studies). Figure 1 shows the search

2.4 | Quality assessment

pattern and exclusion of articles with specific reasons at each step.
Out of the eight included and unique studies, three were con-

The Methodological Index for Non-Randomized Studies (MINORS)
15

scale was used for critical appraisal of study quality.

Two authors

ducted in the USA, 20-22 and the rest were conducted in Japan, 23
Saudi Arabia, 24 Taiwan, 25 Egypt, 26 and Brazil. 27

(MP and PS) independently graded the quality of the included stud-

These eight studies yielded a total of 585 patients with OSA

ies. Consensus discussions were carried out among all four authors to

among the total sample size of 37 285 patients with RA. The total

resolve any disagreements. The first eight items of MINORS were used

reported number of women was 29 030 (78%). The range of re-

in this study to assess the methodological quality of non-comparative

ported age and BMI were 40.3-67.2 years and 23.8-32.1 kg/m2,

studies. A score from 0 to 2 was given for each of the items according

respectively. The reported range of the disease duration for these

to whether the item-related attributes were reported in the included

patients was from 6 to 23 years. Table 1 shows the summary of study

studies in addition to grading their adequacy—0, unreported; 1, re-

characteristics of all the included studies.

ported but inadequate; or 2, reported and adequate). The total score
assigned to each study was categorized according to Sundemo et al16
for the quality assessment. The following were details of the possible

3.2 | Quality synthesis of included studies

scoring for non-comparative studies: 0-4, very low quality; 5-8, low
quality; 9-12, fair quality; and 13-16, high quality.

In our quality appraisal, we observed a high quality of conducting
and reporting in all eight studies (Table 2).

2.5 | Statistical analysis
We estimated the pooled proportion with 95% confidence interval

3.3 | Proportion of OSA in patients with rheumatoid
arthritis diseases

(CI) of OSA using a random-effects meta-analysis of proportions with
the DerSimonian and Laird (D&L) method.17,18 An a priori random-

Utilizing random-effects meta-analysis, Figure 2 shows the pooled

effects model was applied due to considerable heterogeneity across

estimate of OSA prevalence among patients with RA. The OSA

the studies. The pooled proportion with 95% CI of female patients

prevalence was observed as 29.8% (95% CI 15.2-46.7; P < 0.001).

was estimated and compared among the arthritis patients with and

We found significant and substantial heterogeneity in the estimated

without OSA using the D&L method. We applied the Freeman-Tukey

OSA prevalence (I2 = 99.6%, P ≤ 0.001).

double arcsine method for computing a 95% CI for proportion es-

Sensitivity analysis was performed on the basis of publication

timation to obtain a reasonable range. The D&L method was also

period and diagnostic criteria (Table 3). OSA prevalence was 79.3%

used to estimate the pooled weighted mean difference effect size

(95% CI 60.3-92.0) in a single study by Shoda et al23 in RA patients

and 95% CI for age and BMI between the patients with and with-

with occipitocervical lesions, which might be producing the signifi-

out OSA. Heterogeneity was examined using the I2 statistic.19 An I2

cant observed heterogeneity. After excluding this study, 23 the OSA

statistic with more than 75% suggests presence of high heterogene-

prevalence was reduced to 23.9% (95% CI 10.5-4 0.6) without any

ity in the estimate across the studies.19 All statistical analyses were

reduction in the heterogeneity measure (I2 = 99.6%, P ≤ 0.001;

conducted using Stata 15.1 (StataCorp, College Station, TX, USA).

Table 3). Sensitivity analysis based on the diagnostic criteria revealed

Possible sensitivity and subgroup analyses were performed to evalu-

that the OSA prevalence was 63.5% and 45.3% based on AIH criteria

ate the reasons for heterogeneity and to identify factors associated

and the Berlin questionnaire, respectively. Assessment based on the

with larger effect sizes.

Berlin questionnaire substantially reduced the study-level heterogeneity (I2 = 58.8%; P = 0.10).

3 | R E S U LT S
3.1 | Characteristics of included studies

3.4 | Association of demographic characteristics
with OSA

We identified 94 unique records from the 136 searched documents

The association of demographic characteristics with OSA preva-

from various electronic databases and manual searches. A total of 35

lence is reported in Table 4. In random-effects meta-analysis of

|
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FIGURE 1
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PRISMA flow diagram

standardized mean difference (SMD), we found that the average age

destruction of the upper cervical spine by RA, resulting in potential

was higher among OSA patients in comparison to controls but this

compression of the medulla, may be a causative factor for OSA as

was not statistically significant (SMD 0.29; 95% CI −0.02 to 0.59;

well as for central sleep apnea.32 Sleep apnea in patients with RA

P = 0.063) in RA patients with minimal heterogeneity (I2 = 32.0%).

who have occipitocervical lesions (with upper cervical lesions) po-

BMI was significantly associated with OSA among the RA patients
2

(SMD 1.08; 95% CI 0.3-2.12; P < 0.044; I = 92.3%) with substantial
heterogeneity.

tentially improves when they undergo posterior fusion.33
Long-term systemic inflammatory responses exacerbate the inflammatory response of the synovial membrane as well and hence
the clinical symptoms of RA. Apparently, improving sleep quality
and reducing the levels of inflammatory factors can help to ease the

4 | D I S CU S S I O N

clinical symptoms of RA and improve the patients’ quality of life.
The relationship between RA and OSA seems to be bidirectional.

This is the first review to systematically evaluate the prevalence

Uncontrolled RA results in anatomical changes leading to OSA, and

of OSA in patients with various rheumatic diseases, especially RA.

OSA causes significant morbidity and mortality within this patient

We observed that OSA was prevalent in 29.8% of patients with RA.

population. The identification and treatment of OSA in this popu-

Previous evidence claims that a maximum of 50% of RA patients

lation is crucial for improved health outcomes and management of

can have OSA. 21 A previous nationwide population-based study

disease burden. Immobility due to arthritic knees or hips may predis-

(included in our meta-analysis) reported an increased rate of OSA

pose to weight gain, which is a known risk factor for OSA. Therapies

in RA patients compared with non-R A patients. 25 Furthermore, pa-

aimed at adequate disease control in RA leading to a reduced in-

tients with OSA have also been observed to have elevated levels

flammatory state can impede OSA development and result in better

of numerous inflammatory molecules including circulating acute-

sleep quality among RA patients.

phase markers and pro-inflammatory cytokines.

28

Recently there

In our meta-analysis, we observed that increasing age was prom-

has been a better understanding between the relationship of RA

isingly associated with OSA in the RA population, though it was not

and OSA through major achievements in research. OSA has been

statistically significant. This may be related to comorbidities like

found to be one of the major reasons for this increase in inflam-

physical inactivity and obesity among elderly RA patients.

matory factors caused by hypoxia and sleep disorder, which can

Our study found that BMI was significantly associated with OSA

further lead to aggravation of the chronic inflammatory responses

in RA. Consensus on the association between BMI and sleep quality

recognized in RA. 29

is lacking in existing shreds of evidence. Further research on BMI

A high prevalence of OSA was reported in RA patients with occipitocervical lesions (79.3%), which further indicates that occipito-

and obesity phenotype-related findings is warranted to evaluate the
OSA risk prediction in RA.

cervical lesions are a risk factor for OSA in RA. 23 Several studies also

Additionally, we observed a high level of heterogeneity in the

reported that OSA was found to be common in RA patients with

estimated prevalence of OSA. Different diagnostic criteria reported

occipitocervical disease.30,31 Previous evidence has advocated that

in different studies may be the cause of such high heterogeneity.
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Abbreviations: AHI, apnea and hypopnea index; BMI, body mass index; ICD-9-CM, the International Classification of Diseases, Ninth Revision, Clinical Modification; OSA, obstructive sleep apnea; SD,
standard deviations; NA, not available.
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Author
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F I G U R E 2 Prevalence of obstructive
sleep apnea in rheumatoid arthritis

TA B L E 3 Sensitivity analysis in
obstructive sleep apnea prevalence
estimation in patients with rheumatoid
arthritis

Rheumatoid arthritis
N

Prevalence (95%
CI)

P value

I2

≤60 years

4

18.0 (2.6-42.0)

<0.001

99.4%

>60 years

2

9.5 (8.5-10.7)

<0.001

ID

7

23.9 (10.5-4 0.6)

<0.001

99.6%

Up to 2010

2

54.7(47.5-61.7)

<0.001

ID

After 2010

6

19.9 (7.8-35.7)

<0.001

99.6%

AIH

2

63.5(50.5-75.5)

<0.001

ID

Berlin questionnaire

3

45.3 (37.4-53.3)

<0.001

58.8%

Other miscellaneous

3

5.2(0.03-17.8)

<0.001

ID

Population
Age group

After excluding Shoda et al 2009a
Publication period

Diagnostic criteria

Abbreviations: AIH, apnea and hypopnea index; CI, confidence interval; ID, insufficient data.
I2 is the percentage of variation in the obstructive sleep apnea prevalence across studies due to
heterogeneity.
a

Study population comprises rheumatoid arthritis patients with occipitocervical lesions.

Further, other study-level characteristics need to be explored for
heterogeneity assessment.

Our study also has some limitations. We observed significant
heterogeneity across the studies while pooling the prevalence estimates, which could be merely explained by either subgroup analyses

4.1 | Strength and limitations

or meta-regressions. Although we tried heterogeneity assessment
by conducting sensitivity analysis, and observed the minimal heterogeneity based on the Berlin questionnaire criteria, other criteria may

Our study has several strengths. First, it is, to date, the most com-

also cause the heterogeneity and require additional assessment. It

prehensive meta-analysis on the prevalence of OSA in the rheumatic

is recommended to assess publication bias by statistical methods,

disease population. Second, this meta-analysis is based on high-

however, current available methods, such as the funnel plot and

quality studies. Third, it is based on strict selection criteria to include

the Egger regression test, are not considered useful tools in stud-

various populations within RA.

ies of proportions.34 Moreover, tests for funnel plot asymmetry can
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Rheumatoid arthritis
Characteristics

N

I2

Effect size (95% CI)

P value

Age (in years); SMD

4

32.0%

0.29 (−0.02 to
0.59)

0.063

BMI (kg/m2); SMD

5

92.3%

1.08 (0.03-2.12)

0.044

TA B L E 4 Association of demographic
characteristics of patients with
obstructive sleep apnea

2

Abbreviation: BMI, body mass index; CI, confidence interval; I , magnitude of heterogeneity
variances; SMD, standardized mean difference.

be used in the presence of at least 10 studies included in a meta-
analysis. For these reasons, such concerns must be addressed in future studies.

5 | CO N C LU S I O N A N D
R ECO M M E N DATI O N
There is a high prevalence of OSA in patients with RA. Higher BMI
is a principal risk factor of OSA whereas increasing age is promisingly associated with OSA in RA patients. These results support a
high index of suspicion among patients with RA that may facilitate
recognition of possible OSA. Utilization of a simple screening questionnaire for OSA may be of additional benefit. Referral to a dedicated sleep clinic for further diagnostic assessment and therapy as
required would be appropriate. Treatment for co-existing OSA in patients with RA may prove beneficial in terms of future cardiovascular
and respiratory morbidity, as well as potentially improving measures
of inflammation, pain, and fatigue.
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Reactivation of hepatitis B virus infection in patients with
rheumatoid arthritis receiving tofacitinib
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Abstract
Objectives: The aim of this study was to investigate hepatitis B virus (HBV) reactivation in patients with rheumatoid arthritis (RA) receiving tofacitinib.

2
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Method: This was a retrospective study performed in a regional teaching hospital in
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southern Taiwan. During January 2017 and December 2020, patients with a clinician-
confirmed diagnosis of RA using tofacitinib for at least 3 months were enrolled. Serum
HBV DNA levels and serum alanine aminotransferase were followed up around every
3 to 6 months to assess HBV reactivation.
Results: A total of 98 patients with RA were enrolled, and eight were hepatitis B surface antigen positive (HBsAg+) (8.1%), 64 were HBsAg-negative (HBsAg−)/hepatitis
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B core antibody positive (HBcAb+) (65.3%). In the HBsAg+ patients, two patients
received antiviral prophylaxis, and none of them had HBV reactivation or hepatitis flare-up. The HBV reactivation rate was 33.3% (2/6) in the HBsAg+ RA patient
without antiviral prophylaxis. Among the HBsAg−/HBcAb+ patients, the HBV reactivation rate was 3.1% (2/64). The incidence rate of HBV reactivation was 153.8
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per 1000 person-years for overall HBsAg+ patients and 250 per 1000 person-years
after excluding patients receiving antiviral prophylaxis. The incidence rate was 11.2
per 1000 person-years for HBsAg−/HBcAb+ patients with RA receiving tofacitinib.
Conclusion: Tofacitinib could induce HBV reactivation in both HBsAg+ and HBsAg−/
HBcAb+ RA patients. HBsAg+ patients receiving tofacitinib have a high incidence
rate of HBV reactivation, which could be prevented by antiviral prophylaxis. Although
the risk of reactivation is low in HBsAg−/HBcAb+ patients, closely monitoring HBV
DNA and alanine aminotransferase should be suggested.
KEYWORDS

hepatitis B virus, reactivation, rheumatoid arthritis, tofacitinib

1 | I NTRO D U C TI O N

deformity and disability. Common medications for the treatment
of RA include: (a) conventional synthetic disease-modifying anti-

Hepatitis B virus (HBV) is a common viral infection in humans, and
1

rheumatic drugs (csDMARDs); (b) biologic agents, such as tumor

HBV infection is endemic in Taiwan. Rheumatoid arthritis (RA) is

necrosis factor inhibitors, abatacept, rituximab, tocilizumab; and

characterized by chronic inflammation of the joints resulting in

(c) targeted synthetic DMARDs, such as tofacitinib, baricitinib,

© 2021 Asia Pacific League of Associations for Rheumatology and John Wiley & Sons Australia, Ltd
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filgotinib, and upadacitinib. 2 In recent years, HBV reactivation has

anti-hepatitis C virus antibody, liver biochemical parameters (serum

been a potentially life-
threatening complication in RA patients,

aspartate aminotransferase and alanine aminotransferase [ALT]),

especially those receiving biologic agents.3,4 Our previous study

co-morbidities, co-medications, and the occurrence of HBV reac-

demonstrated that RA patients using biologic agents, such as ritux-

tivation were recorded. Patients were monitored for ALT and HBV

imab or tocilizumab, might experience HBV reactivation leading to

DNA levels every 3-6 months, and HBsAg and HBV DNA tests were

acute hepatitis, hyperbilirubinemia, and even death.

5,6

performed whenever clinically indicated. Detailed medical records

Tofacitinib is a potent, selective Janus kinase (JAK) 1 and JAK3

were collected, including immunologic profiles, tofacitinib course,

inhibitor. It was initially approved for the treatment of RA, and there-

previous and concomitant DMARD therapy, and corticosteroid

after for psoriatic arthritis and ulcerative colitis.7 Recently, tofaci-

therapy.

tinib has been applied in patients with severe coronavirus disease

Serum HBV DNA was measured using the cobas HBV test by

2019 pneumonia and led to a lower risk of death or respiratory fail-

Cobas 4800 system (Roche Diagnostics GmbH, Basel, Switzerland).

ure.8 Chen et al9 reported two cases of HBV reactivation in four hep-

HBsAg and HBsAb were measured using ARCHITECT HBsAg

atitis B surface antigen positive (HbsAg+) patients with RA during

Qualitative II (analytical sensitivity 0.041 IU/mL to 0.049 IU/mL), and

tofacitinib treatment without prophylactic nucleotide analogs

HBsAb assay (Abbott Laboratories, Chicago, IL, USA).

(NUCs). On the other hand, Serling-Boyd et al10 reported no HBV
reactivation events in eight HBV core antibody positive (HBcAb+)
and HBsAg negative (HBsAg−) patients with RA during tofacitinib
treatment. There is a need to clarify whether the use of tofacitinib

2.3 | Assessment of HBV reactivation and hepatitis
flare-up

would lead to HBV reactivation in HBsAg−/HBcAb+ patients with
RA. The present study aimed to investigate the rate of HBV reactiva-

The primary endpoint of this HBV reactivation in HBsAg+/HBcAb+

tion in HbsAg+ and HBsAg−/HBcAb+ patients with RA undergoing

patients was defined as one of the following: (a) >2 log (100-fold) in-

tofacitinib treatment.

crease in HBV DNA compared with the baseline level; (b) HBV DNA
>3 log (1000) IU/mL in a patient with previously undetectable levels

2 | M ATE R I A L S A N D M E TH O DS

(given that HBV DNA levels fluctuate); or (c) an absolute level of HBV
DNA >4 log (10 000) IU/mL if the baseline level was unavailable.
For HBsAg−/HBcAb+ patients, HBV reactivation was defined as (a)

The study was conducted in a regional teaching hospital in southern

HBV DNA is detectable or (b) reverse HBsAg seroconversion occurs

Taiwan between January 2017 and December 2020. The study pro-

(reappearance of HBsAg). A hepatitis flare-up is defined as an ALT

tocol was approved by the institutional review board of Dalin Tzu Chi

level elevated at least three times that of baseline and more than

Hospital, Buddhist Tzu Chi Medical Foundation (No. B10802021).

100 IU/L.12

The study was carried out in accordance with the Declaration of
Helsinki.

2.4 | Statistical analysis

2.1 | Patients

The data were analyzed using SPSS 19.0 for Windows (SPSS, Inc.,
Chicago, IL, USA). Categorical variables are reported as count and

We retrospectively reviewed the medical records of RA patients

percentage, and continuous variables are presented as median and

who had received tofacitinib therapy between April 2015 and

range.

December 2020 in a regional teaching hospital in Taiwan. The inclusion criteria were as follows: (a) fulfilled the 2010 ACR/EULAR RA
classification criteria;11 (b) availability of HBsAg and HBcAb status

3 | R E S U LT S

at diagnosis; and (c) treated with tofacitinib for at least 3 months.
Patients were excluded if they were less than 20 years of age or

We collected 108 RA patients receiving tofacitinib, and 10 were

lacked the required data. In accordance with international guide-

excluded because of incomplete HBsAg or HBcAb data (n = 9),

lines, tofacitinib was administered at the standard oral form dose

or receiving tofacitinib for less than 3 months (n = 1) (Figure 1). A

of 11 mg per day.

2

total of 98 patients were enrolled; eight were HBsAg+ (8.1%) and
90 were HBsAg− (91.8%). In the HBsAg+ patients, two patients re-

2.2 | Follow up of the study population

ceived antiviral prophylaxis, and none of them had HBV reactivation
or hepatitis flare-up. The HBV reactivation rate was 33.3% (2/6) in
the HBsAg+ RA patients without antiviral prophylaxis. Among the

Medical records of the patients were reviewed retrospectively.

HBsAg− patients, 64 were HBsAg−/HBcAb+, and 26 were HBsAg−/

Clinical characteristics included serum markers of HBV (HBsAg,

HBcAb–. The HBV reactivation rate was 3.1% (2/64) in HBsAg−/

HBcAb, hepatitis B surface antibody [HBsAb], and HBV DNA),

HBcAb+ patients with RA.

1364
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F I G U R E 1 A flowchart for the rate of
hepatitis B virus reactivation stratified
by different HBV infection status in
patients with rheumatoid arthritis treated
with tofacitinib. Abbreviations: HBcAb,
hepatitis B core antibody; HBsAg,
hepatitis B surface antigen; HBV, hepatitis
B virus; RA, rheumatoid arthritis

Clinical characteristics of the study participants are shown in

(Figure 2B). HBV DNA and ALT were followed up every 3 months.

Table 1. The study population had a median age of 61.5 years, and

HBV reactivation was found (HBV DNA: 1.84 × 105 IU/mL) after

median disease follow-up time was 9.5 years. Tofacitinib was admin-

using tofacitinib for 3 months. Eleven months after using tofaci-

istered for a median 29.6 months (interquartile range 16.3-46.3).

tinib, serum HBV DNA was elevated to 3.28 × 106 IU/mL, but no

Fifty-six (57.1%) patients had HBsAb. Fifty-five (56.1%) patients had

hepatitis was noted during the 1-year follow-up period. Case 3 was

a history of non-tofacitinib biologic DMARD (bDMARD) treatment.

an 85-year-old man. His baseline HBV DNA was undetectable, and

Before using tofacitinib, most patients previously received tumor

it was rechecked every 6 months. He had received tofacitinib for

necrosis factor inhibitors (adalimumab, etanercept, and golimumab)

4.7 years, and an elevated HBV DNA of 14 IU/mL with normal serum

(54 patients, 55.1%), or rituximab (12 patients, 12.2%). The charac-

ALT was found after 57 months of tofacitinib treatment (Figure 2C).

teristics of eight HBsAg+ patients are shown in Table 1. All patients

Case 4 was a 55-year-old woman whose HBV DNA was undetect-

were female, and none of them had concomitant hepatitis C virus

able before using tofacitinib. HBV DNA was elevated to 79 IU/mL

infection. In the eight patients, five were in inactive phase, one was

after 1 year of treatment with tofacitinib (Figure 2D). Both cases did

in immune-active phase, and the other two patients could not be

not receive antiviral agents, and their HBV DNA became undetect-

classified because of missing data. HBV reactivation occurred in two

able in the follow up; there was no hepatitis or liver decompensation

of the six patients without antiviral prophylaxis (Figure 1). The base-

during the entire 1-year follow-up period.

line characteristics of the HBsAg–/HBcAb+ patients are shown in
Table 1 and 43 (68.2%) patients were HBsAb+. The incidence rate
of HBV reactivation was 153.8 per 1000 person-years for overall

4 | D I S CU S S I O N

HBsAg+ patients and 250 per 1000 person-years after excluding
patients receiving antiviral prophylaxis. The incidence rate was 11.2

Tofacitinib was the first clinically available first-generation JAK in-

per 1000 person-years for HBsAg−/HBcAb+ patients with RA re-

hibitor available in Taiwan, but now there are several first-generation

ceiving tofacitinib.

JAK inhibitors and even second-generation JAK inhibitors approved

Clinical characteristics of the patients with HBV reactivation

for the treatment of RA. In addition, the clinical indication for JAK

are shown in Table 2; case 1 and case 2 were HBsAg+ patients and

inhibitors has increased, and tofacitinib is also approved for the

case 3 and case 4 were HBsAg–/HBcAb+ patients. None of these

treatment of psoriatic arthritis and ulcerative colitis.13 JAK inhibi-

four cases were receiving antiviral treatment because the status of

tors have shown great potential for the treatment of many rheumatic

HBV reactivation in our study did not meet the Taiwan's National

diseases, including systemic lupus erythematosus, dermatomyositis,

Health Insurance criteria for NUCs payment at that time because

systemic sclerosis, Sjögren syndrome, plaque psoriasis, vasculitis, in-

these patients did not have persistently elevated serum ALT levels.

flammatory bowel disease, and even coronavirus disease 2019, by

Moreover, they could not afford the self-paid antiviral treatment.

suppressing the signaling pathways of multiple cytokines and even-

The clinical courses for these cases are shown in Figure 2. Case 1

tually controlling the inflammation.7,14 Therefore, it is crucial to un-

was a 56-year-old woman, and her baseline HBV DNA was 28.8 IU/

derstand the potential adverse effects of these JAK inhibitors, such

mL. After 56 months of tofacitinib treatment, she experienced HBV

as tofacitinib, in HBV reactivation.

6

reactivation (HBV DNA: 3.96 × 10 IU/mL). She had transiently ele-

Our previous studies evaluated the HBV reactivation risk in RA

vated ALT to 104 U/L. No acute liver decompensation was reported

patients who received rituximab and tocilizumab.5,6 In these two

during the follow-up period (Figure 2A). Case 2 was a 38-year-old

studies, around 7%-8% of the study population were HBsAg+ pa-

woman with HBV DNA level 2 × 103 IU/mL before using tofacitinib

tients, and HBcAb+ patients accounted for 62%-65% of the study

|
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Clinical characteristics of the study participants

Characteristics

All
(N = 98)

HBsAg+
(N = 8)

HBsAg−/HBcAb+
(N = 64)

Age, median (IQR)

61.5 (53.0-72.5)

57.7 (48.0-73.0)

63.0 (53.0-71.8)

Sex, female, n (%)

82 (83.7)

8 (100.0)

54 (84.4)

Duration of rheumatoid arthritis (years), median (IQR)

9.5 (5.5-14.6)

3.1 (1.8-6.7)

10.1 (6.9-15.0)

Duration of tofacitinib (months), median (IQR)

29.0 (15.1-45.6)

13.2 (4.2-3 0.8)

31.0 (20.2-47.9)

HBsAb positive, n (%)

56 (57.1)

1 (12.5)

43 (68.2)a

Anti-HCV positive, n (%)

9 (9.2)

0 (0.0)

7 (10.9)

Methotrexate

67 (68.4)

4 (50.0)

45 (70.3)

Glucocorticoid (oral)

Antirheumatic therapies before tofacitinib use, n (%)
csDMARDs
91 (92.9)

8 (100)

57 (89.1)

1-5 mg/day

64 (65.3)

5 (62.5)

43 (67.2)

6-10 mg/day

20 (20.24)

2 (25.0)

11 (17.2)

11-15 mg/day

7 (7.1)

1 (12.5)

3 (4.7)

Azathioprine

0 (0.0)

0 (0.0)

0 (0.0)

Cyclosporine

3 (3.1)

1 (12.5)

1 (1.6)

Leflunomide

25 (25.5)

1 (12.5)

17 (26.6)

Sulfasalazine

56 (57.1)

7 (87.5)

36 (65.2)

Abatacept

9 (9.2)

1 (25.0)

5 (7.8)

Adalimumab

17 (17.3)

0 (0.0)

11 (17.2)

Etanercept

28 (28.6)

2 (25.0)

21 (32.8)

Golimumab

9 (9.2)

2 (25.0)

5 (7.8)

Tocilizumab

9 (9.2)

0 (0.0)

6 (9.4)

Rituximab

12 (12.2)

1 (12.5)

5 (7.8)

bDMARDs

Never used bDMARDs

43 (43.9)

4 (50.0)

26 (40.6)

Used one bDMARDs

36 (36.7)

2 (25.0)

27 (42.2)

Used two or more bDMARDs

19 (19.3)

2 (25.0)

11 (17.2)

HBV reactivation
No. of patients

4

2

2

Person-years

249

13

178

Incidence rate/1000 person-years

16.1

153.8b

11.2

Abbreviations: Anti-HCV, anti-hepatitis C antibody; bDMARDs, biologic disease-modifying antirheumatic drug; csDMARDs, conventional synthetic
disease-modifying antirheumatic drugs; HBcAb, anti-hepatitis B core antibody; HBsAb, hepatitis B surface antibody; HBsAg, hepatitis B surface
antigen; IQR, interquartile range.
a

One patient has missing data.

b

The incidence rate became 250 per 1000 person-years after excluding patients receiving antiviral prophylaxis.

population. In this study, the proportion of HBsAg+ was 8.1%, and

RA patients using tofacitinib. There is only one retrospective obser-

the proportion of HBcAb+ was 65.3%. The prevalence of hepatitis

vational study in Taiwan, and this reported that two of four HBV

infection and resolved infection in our study was compatible with

carriers experienced reactivation.4 Our study showed two of six

15

that of the Taiwan general population.

(33.3%) HBsAg+ patients without antiviral prophylaxis experienced

The risk of HBV reactivation is high among the HBsAg+ patients.

HBV reactivation. The two patients received antiviral prophylaxis

Anti-CD20 monoclonal antibodies are the most notorious drugs for

and had no HBV reactivation. Both studies showed the high risk

3

of HBV reactivation, and antiviral prophylaxis is recommended for

HBV reactivation, and the reactivation risks are very high (>30%).

The incidence of HBV reactivation by tumor necrosis factor inhibi-

HBsAg+ patients before tofacitinib therapy.

tors without antiviral prophylaxis was 15.6% in HBsAg+ patients.3

HBsAg–/HBcAb+ patients were at a lower risk of HBV re-

There is a lack of large-scale studies regarding HBV reactivation in

activation than HBsAg+ patients. 3 Our study reported two
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Clinical features of patients with HBV reactivation
HBsAg+

HBsAg−/HBcAb+

Variable

Case 1

Case 2

Case 3

Case 4

Age/sex

56/female

38/female

85/male

53/female

Disease duration of rheumatoid arthritis (year)

8

2.1

6

16.3

Baseline DAS 28

6.26

6.27

6.34

5.85

DAS 28 on reactivation

3.1

2.8

3.2

3.53

Diabetes

N

N

N

N

Hypertension

N

N

N

N

Dyslipidemia

Co-morbidities

Y

Y

Y

Y

Interferon-γ releasing assay

—

—

—

—

Duration of tofacitinib (till HBV reactivation)
(months)

56

11

57

12

Tofacitinib dosage (mg/day)

11

11

11

11

HBsAb (mIU/mL)

—

—

27.46

73.72

HBeAg

—

NA

—

—

Anti-HBeAb

+

NA

NA

NA

Anti-HCV

—

—

—

—

HBsAg seroreversion

—

—

—

—

Baseline HBV DNA (IU/mL)

28.8

2010

0

0

HBV DNA (peak, IU/mL)

3 960 000

3 280 000

14

79

ALT (initial/peak, U/L)

39/104

35/65

28/31

30/33

Total bilirubin (peak, mg/dL)

0.6

0.6

0.4

NA

Prothrombin time prolonged

N

N

N

N

Ascites

N

N

N

N

Hepatic encephalopathy

N

N

N

N

Hepatitis flare-up

N

N

N

N

Treatment of HBV reactivation

N

N

N

N

Outcome

Alive & well

Alive & well

Alive & well

Alive & well

bDMARDs (months)

N

N

N

N

csDMARDs (mg)

CyA, Pred HCQ

MTX, SAS, Pred

MTX, HCQ, Pred

MTX, LEF, Methylpred,
HCQ

MTX (mg/week)

0

10

0

10

Prednisolone equivalent dose (mg/day)

5

5

0

5

csDMARDs (mg)

0

SAS

0

0

Antirheumatic therapy before tofacitinib

Concurrent immunosuppressants

Abbreviations: ALT, alanine aminotransferase; bDMARDs, biologic disease-modifying antirheumatic drugs; csDMARDs, conventional synthetic
disease-modifying antirheumatic drugs; CyA, cyclosporine; DAS28, disease activity score by 28 joints; HBcAb, hepatitis B core antibody; HBeAg,
hepatitis B e antigen; HBsAg, hepatitis B surface antigen; HCQ, hydroxychloroquine; HCV, hepatitis C virus; IU, international unit; LEF, leflunomide;
Methylpred, methylprednisolone; MTX, methotrexate; N, not happened; NA, not applicable; Neg, negative; Pred, prednisolone; SAS, sulfasalazine; Y,
happened.

(3.1%) cases of HBV reactivation during a median 31.3 months

period less than 2 years. The clinical course of our HBsAg–/

of tofacitinib treatment. Serling-B oyd et al10 reported no HBV

HBcAb+ patients with HBV reactivation was not clear, and most

reactivation in eight tofacitinib-
t reated HBsAg–
/HBcAb+ pa-

of them were receiving antiviral treatment after the reactivation

tients with median follow-u p time 3.1 years. In a retrospective

of HBV.16-19 HBV reactivation could also occur among HBsAg−/

9

observational study in Taiwan, Chen et al reported 75 HBsAg–/

HBcAb+ RA patients treated with baricitinib (JAK1 and JAK2 in-

HBcAb+ patients without any HBV reactivation with a follow-u p

hibitor). 20 The evidence indicated that HBsAg–/HBcAb+ patients
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F I G U R E 2 Time course of serum HBV DNA and alanine aminotransferase concentrations in four patients experiencing HBV reactivation.
Abbreviations: ALT, alanine aminotransferase; HBV, hepatitis B virus

did have a lower risk of HBV reactivation under JAK inhibitors.

reactivation could occur in HBsAb+ patients with RA. The reac-

We observed that the serum HBV DNA was low during HBV reac-

tivation case 3 and case 4 both have low positive HBsAb levels

tivation and the viral load fluctuated between undetectable and

at 27.46 mIU/mL and 73.72 mIU/mL, respectively. These two

detectable in both cases without antiviral treatment. However,

patients had detectable HBsAb titers but were below 100 mIU/

there were only two cases in our study. Physicians should care-

mL, and a low titer of HBsAb (<100 mIU/mL) might not have a

fully monitor these patients who still have a potential for HBsAg

protective effect for HBV reactivation. 25

seroconversion.

6

The four RA patients with HBV reactivation in our study were

Four patients with HBV reactivation were treated with

unable to fulfill the previous Taiwan's National Health Insurance cri-

multiple drugs including DMARDs, steroids and tofacitinib.

teria for NUCs payment. The criteria for (NUC) therapy of National

According to previous reports, conventional DMARDs such as

Health Insurance of Taiwan include: (a) positivity of HBeAg for more

methotrexate, leflunomide, hydroxychloroquine, and sulfas-

than 3 months, with serum ALT more than five times the upper limit

alazine are relatively safe. 21,22 Long-t erm use of high doses of

of normal (ULN); (b) positive HBeAg for more than 3 months with

glucocorticoids (>20 mg/day for at least 4 weeks) is strongly

serum ALT more than twice the ULN in addition to HBV DNA more

associated with HBV reactivation in RA studies, resulting from

than 20 000 IU/mL; (c) negative HBeAg for more than 3 months with

their immunosuppressive activity and direct stimulation of HBV

HBV DNA more than 2000 IU/mL and two episodes of ALT levels

replication. In this cohort, most of our patients received a low

more than twice the ULN 3 months apart; (d) cirrhosis with evidence

dose (84/98, 85.7%; <10 mg/day). Three patients with HBV re-

of portal hypertension, such as the presence of splenomegaly or

activation received prednisolone equivalent dose of 5 mg/day

gastro-esophageal varices, plus HBV DNA more than 2000 IU/mL.

and one did not use glucocorticoids. Therefore, considering

Case 1 showed high viral load but he did not have two episodes of

tofacitinib as the main drug for HBV reactivation seems rea-

ALT levels more than twice the ULN 3 months apart. The ALT lev-

sonable. Some studies demonstrated that a history of bDMARD

els of case 2 were more than twice the ULN. They could not afford

23

self-paid antiviral treatment and were at increased risk of hepatitis,

showed an increased risk of HBV reactivation in patients who

acute liver failure, or even death. Although the Taiwan's National

had received more than three different classes of bDMARDs.

Health Insurance criteria for NUCs payment have been adjusted

This finding was supported by Loras et al, 24 who reported treat-

recently, more information is needed to establish a consensus on

ment with more than two different immunosuppressants as an

prophylactic use of NUC in HBsAg−/HBcAb+ RA patients using po-

independent risk factor for HBV reactivation in patients with in-

tent immunosuppressive therapy. 26 In these four patients with HBV

flammatory bowel disease. In our study, 18% (13/72) of patients

reactivation, we continued all the medication including tofacitinib,

received more than two bDMARDs before tofacitinib therapy;

because the possibility of immune restoration after withdrawal of

however, four cases of HBV reactivation did not receive any

DMARDs might result in rapid, immune-mediated destruction of

bDMARDs before tofacitinib therapy. The HBV reactivation

HBV-infected hepatocytes, leading to hepatitis. 27

use was a risk factor of HBV reactivation. Schwaneck et al

could have occurred during tofacitinib therapy in those patients

There are several limitations to this study. First, the case

who were naive for bDMARD treatment. In addition, the HBV

numbers of this study were relatively small—o nly four patients
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had HBV reactivation with two for HBsAg+ patients and two
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Idiopathic granulomatous mastitis associated with erythema
nodosum may indicate a worse prognosis
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Abstract
Introduction: Idiopathic granulomatous mastitis (IGM) is a chronic inflammatory
breast disease of unknown etiology, and erythema nodosum (EN) is a rare extramammary manifestation of this entity characterized by reddish, tender nodules of the
lower legs. We aimed to investigate whether the association of IGM with EN has a
role as a prognostic indicator. There are few case reports, and only 1 original article
including 12 IGM patients with EN has been reported.
Methods: We present 43 women with IGM coexisting with EN and 43 with a diagnosis of IGM only, who were randomly selected from 610 patients for a control group.
To the best of our knowledge, this paper comprises the first comparative study of the
coexistence of IGM and EN to be reported in the literature.
Results: Our findings show that the association of IGM with EN indicates a more
aggressive disease course. White blood cells, erythrocyte sedimentation rate, and
C-reactive protein were significantly higher in the EN-positive group (P < .05).
Arthralgia, breast feeding, fistula distribution and recurrence distributions were significantly higher in the EN-positive group (P < .05).
Conclusion: Since fistula distribution and recurrence rates were higher in EN-positive
group, association of IGM with EN may be an indictor of a worse prognosis. The present study highlights the importance of dermatological care. All physicians should not
neglect questioning breast complaints in patients with EN since EN may be caused
by IGM.
KEYWORDS

breast, corticosteroids, erythema nodosum, idiopathic granulomatous mastitis, recurrence

1 | I NTRO D U C TI O N

the disease. Patients may also have mastalgia, peau d'orange-like
changes, cutaneous ulcerations, erythema, abscesses, skin fistulas,

Idiopathic granulomatous mastitis (IGM) is an unusual benign and

and nipple retraction4 (Figure 1A). Demonstration of non-caseating

chronic inflammatory breast disease of unknown etiology that typi-

granulomas histopathologically confined to breast lobules without

cally affects young women shortly after childbirth.1,2 Despite being

history of trauma or foreign bodies is essential for definitive diag-

a benign entity, IGM simulates carcinoma of the breast both clinically

nosis.5,6 Breast cancer, other granulomatous diseases and infectious

3

and radiologically. A firm breast lump associated with local inflam-

etiologies should also be excluded. The etiology of IGM is unclear;

mation of the overlying skin is generally the typical presentation of

however, an association between the disease and young women of

© 2021 Asia Pacific League of Associations for Rheumatology and John Wiley & Sons Australia, Ltd.
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1371

childbearing age has been shown. Additionally, autoimmune dis-

Demographic characteristics of the patients, medical history, clinical

eases, pregnancy, lactation, oral contraceptive drugs, breast trauma,

findings (fever, arthritis, EN), local breast findings (pain, erythema,

and nicotine addiction have also been suggested to play a role.7,8

mass, fistula), lactation and pregnancy history, history of IGM, labo-

Due to the unknown etiology and lack of prospective randomized

ratory findings, microbiological examinations, imaging, and duration

studies and meta-analyses of prospective papers, the optimal treat-

of therapy and the results were recorded.

ment modality remains elusive.
Erythema nodosum (EN) is hypodermal septal inflammation
associated with blood vessels and is characterized by reddish, ten-

2.1 | Design and subjects

der nodules of the lower legs, typically the pretibial regions, which
usually involute within a few weeks9 (Figure 1B). Various infectious

This study was planned as a retrospective, comparative parallel arm

diseases can be associated with EN, and drugs, Behçet's disease,

study.

hematological malignities, tuberculosis, and sarcoidosis may be the
underlying cause of EN.10 Cribier et al.9 showed that streptococcal
infection was the major factor associated with EN, followed by sar-

2.2 | Diagnosis of IGM and EN

coidosis. Adams et al.11 first described the relationship between IGM
and EN in 1988. Similar to polyarthritis, EN is rarely seen in IGM

After taking a careful history thorough physical examination, diagno-

patients as a systemic manifestation.

sis of IGM was confirmed histologically by core needle or excisional

There are few case reports, and only 1 original article including

biopsy in patients with first admission. Each specimen was analyzed

12 IGM patients with EN has been reported in Turkey.12-16 Ringsted

using Gram, Erlich–Ziehl–Neelsen (EZN), periodic acid-Schiff, and

et al.17 reported a case series consisted of 28 IGM patients with 5

hemotoxylin-eosin staining. In addition, following diagnosis, the pu-

(18%) patients with EN. Herein, we present 43 women with IGM

rified protein derivative skin (PPD) and/or the QuantiFERON test

coexisting with EN and 43 with a diagnosis of IGM only, who were

were performed to exclude tuberculous mastitis. EN was diagnosed

randomly selected from 610 patients. To the best of our knowledge,

according to physical examination findings and no additional surgical

this paper comprises the first comparative study of the coexistence

procedure or interventions were applied to the EN group which may

of IGM and EN and is the largest series of IGM complicated with EN

cause or increasing the rate of fistula formation. Both control and

to be reported in the literature.

EN group patients had routine initial treatment. Thus, propensity

The goal of the present study was to determine the clinical and

score matching was not used, and randomization method was used

demographic characteristics of these patients and compare the 2

for control group selection. The main motivation of the control se-

groups in terms of recurrence. Accordingly, we aimed to investigate

lection method was to represent the IGM population with a selected

whether the association of IGM with EN has a role as a prognostic

control group.18,19 Reddish, tender nodules of the lower legs, typi-

indicator.

cally in the pretibial regions, were diagnosed as EN.9 Reappearance
of a breast lump or inflammatory skin signs such as ulcers or fistulas after complete remission of the disease is defined as the re-

2 | M E TH O DS

currence. Relapse is worsening of the disease during treatment or
relapse of symptoms after completion of treatment. 20 Relapse was

A total of 43 women with IGM coexisting with EN and 43 with a

also defined as the recurrence of symptoms such as pain, mastitis,

diagnosis of IGM only, who were selected randomly from 610 pa-

or abscess ≥3 months after treatment. 21 The criteria for remission

tients for a control group between January 2013 and January 2020

tend to differ across many previous studies, and unfortunately, there

Cerrahpasa, Cerrahpasa Medical Faculty,
at Istanbul University-

is no complete standardization regarding this. 22-24 Postolova et al. 20

General Surgery Breast Outpatient Clinic were included in the pre-

describes remission as complete resolution during treatment. In this

sent study. The data of the patients were reviewed retrospectively.

study, complete elimination of inflammatory findings, fistulas not

(A)

F I G U R E 1 (A) Fistula formation. (B) A
case of bilateral erythema nodosum (EN)
in an idiopathic granulomatous mastitis
(IGM) patient

(B)
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2.6 | Statistical methods

fected breast were defined as remission.
The patients who were at remission were free of disease after

Nominal and ordinal parameters are described by frequency analysis

the treatment (during their average follow-up with the minimum

and scale parameters by the mean and SD. The Kolmogorov–Smirnov

time of 6 months) and without relapse.

test was used to assess normality of scale parameters, and the Chi-
square test and Chi-square likelihood ratio were used to assess dif-

2.3 | Inclusion and exclusion criteria

ferences between ordinal or nominal parameters. Spearman's rho
correlation and binary logistic regression were used for relational
analysis. SPSS 17.0 for Windows was used at a 95% confidence in-

Women over 18 years of age with an inflammatory reaction (chronic

terval (95% CI).

lobulitis) disrupting the breast lobules and containing epithelioid

The protocol used in the present study was approved by the

histiocytes, lymphocytes, polymorphonuclear leukocytes, multinu-

Ethics Committee of the Istanbul University-Cerrahpasa Medical

cleated Langhans-t ype giant cells, and plasma cells in the breast tis-

School: 56388/22.04.2020.

sue and those with non-caseating granulomas in the breast lobules
were included. Women histopathologically diagnosed with old or
new breast cancer, any granulomatous disease (tuberculosis, fungal

3 | R E S U LT S

and parasitic infections, granulomatosis with polyangitiitis, foreign
bodies), history of another malignancy, pregnant or breastfeeding, or

Some baseline characteristics of patients according to the assigned

receiving chemotherapy or radiotherapy, were excluded.

groups regarding the presence of EN are summarized in Table 1.
The mean age of the EN-n egative group was significantly

2.4 | Randomization and study groups

higher than that of the EN-p ositive group (P < .05). Fistula distribution was significantly higher in the EN-p ositive group (P < .05).
Smoking was significantly higher in the EN-n egative group

To reduce the effects of control group patient selection bias, control

(P < .05). There was no significant difference in birth region, lo-

group patients were selected using a simple randomization proto-

cation, the place of first application, antibiotic type, clinical his-

col. Among all patients, those with EN were identified and treatment

tory, family history, the presence of rheumatological disease,

modalities in these patients were revealed. To eliminate bias, the

or abscess drainage parameters between the EN-p ositive and

same number of EN-negative patients as those with EN who used

-n egative groups (P > .05). Clinical findings of patients according

antibiotics, steroids, methotrexate, and expectant management

to EN groups are given in Table 2.

were randomly selected from the general patient group. Twenty pa-

The mean white blood cell count (WBC), erythrocyte sedimen-

tients from the EN-negative general patient group who received cor-

tation rate (ESR), C-reactive protein (CRP) and mass dimension were

ticosteroids were selected by simple random sampling to avoid bias

significantly higher in the EN-positive group (P < .05). Arthralgia,

to compare with 20 patients who received corticosteroids with EN.

breast feeding and recurrence distributions were significantly higher

Seventeen patients from the EN-negative general patient group who

in the EN-positive group (P < .05) (Table 2). There was no significant

received methotrexate were selected by simple random sampling to

difference in PPD, antinuclear antibodies (ANA), breast localization,

avoid bias to compare with 17 patients who received methotrexate

bilateral, culture, trauma history, lactation, recurrence, first response

with EN. Two patients from the EN-negative general patient group

to treatment, treatment duration or follow-up duration between the

who received antibiotics were selected by simple random sampling

EN-positive and -negative groups (P > .05).

to compare with 2 patients who received antibiotics with EN. Three

The number of patients with a mass in ultrasonography was sig-

patients from the EN-negative general patient group who were fol-

nificantly higher in the EN-p ositive group (P < .05). Collection and

lowed by expectant management were selected by simple random

mastitis distributions were significantly higher in the EN-p ositive

sampling to avoid bias to compare with 3 patients who were fol-

group (P < .05). However, there was no significant difference

lowed by expectant management with EN. Assessment of response

in other ultrasound (US) findings, symptoms or mammography

to treatments, improvement in fistula and ulcerations, disappear-

findings between the EN-p ositive and -negative groups (P > .05)

ance of palpable lesions, and regression of inflammatory findings

(Table 3).

were defined as complete clinical regression.

Spearman's correlation results according to EN groups and the
parameters with statistical significance are given in Table 4.

2.5 | Data

According to correlation analysis, there were significant positive
correlations between the EN groups and age and smoking (P < .05).
Negative correlations of EN with other parameters were also signif-

Demographic data, clinical findings, pathology, imaging, and treatment options were retrospectively collected from the patient medical records.

icant (P < .05).
There were no surgical treatments such as mastectomy or breast
conserving surgery other than abscess drainage (Table 1).
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TA B L E 1 Baseline characteristics of
patients according to EN groups
Age, mean ± SD

1373

Positive
(n = 43)

Negative (n = 43)

P

30.21 ± 5.52

33.49 ± 5.27

.006a

10 (23.3)

.487b

The place of birth according to regions of Turkey, n (%)
Black Sea

8 (18.6)

Marmara

6 (14.0)

8 (18.6)

Eastern Anatolia

11 (25.6)

11 (25.6)

Southeastern Anatolia

9 (20.9)

6 (14.0)

Central Anatolia

5 (11.6)

3 (7.0)

Mediterranean

4 (9.3)

2 (4.7)

Istanbul

39 (90.7)

43 (100.0)

.137b

Izmit

2 (4.7)

Yalova

1 (2.3)

Adapazari

1 (2.3)
.333c

Location, n (%)

First application, n (%)
Department

4 (9.3)

7 (16.3)

Other center

39 (90.7)

36 (83.7)

Antibiotic type, n (%)
.088b

None
Ampicillin sulbactam

4 (9.3)

11 (25.6)

Amoxicillin clavulonic acid

13 (30.2)

6 (14.0)

Cefuroxime axetil

18 (41.9)

19 (44.2)

Ceftriaxone

2 (4.7)

1 (2.3)

Ciprofloxacin + metronidazole

—

2 (4.7)

Antibiotics duration, mean ± SD, d

24.12 ± 42.79

11.31 ± 7.79

.092d

Fistula, n (%)

21 (48.8)

5 (11.6)

.000 c

Smoking, n (%)

1 (2.3)

6 (14.0)

.039b

None

38 (88.4)

40 (95.4)

.476b

DM

1 (2.3)

1 (2.3)

Asthma

1 (2.3)

1 (2.3)

Allergy

1 (2.3)

—

Migraine

1 (2.3)

—

Glaucoma

1 (2.3)

—

None

40 (93.0)

39 (90.7)

First-degree relative

1 (2.3)

—

Second-degree relative

1 (2.3)

4 (9.3)

Third-degree relative

1 (2.3)

History, n (%)

Family history, n (%)
.194b

Rheumatological diseases, n (%)
None

40 (95.2)

43 (100.0)

ARF

1 (2.4)

—

Behçet

1 (2.4)

—

25 (58.1)

19 (44.2)

Abscess drainage, n (%)

.238b

.196c

Abbreviations: ARF, acute rheumatic fever; EN, erythema nodosum; DM, diabetes mellitus.
a

Independent samples t test.

b
c

Chi-square likelihood ratio.

Chi-square test.

d

Mann–Whitney U test.
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4 | D I S CU S S I O N

There are a lack of data regarding the frequency, severity, and
treatment response of IGM associated with EN; however, the fre-

Although it has been nearly 50 years since IGM was first described

quency of EN among IGM patients was found to be 6.6% in a re-

by Kessler and Wolloch, its exact etiology remains unclear.1 A diag-

cently published study.16 The frequency of coincidence was 7.05%

nosis of IGM can be established by excluding other granulomatous

in our study. Cetin et al.16 found no statistically significant differ-

diseases such as tuberculosis, sarcoidosis, or foreign body reactions.

ence between IGM patients with and without EN regarding patient

Some authors have speculated that the causes may include autoim-

demographics, etiology, and clinical findings. In the present study,

munity, oral contraceptive pills, smoking, breast trauma, pregnancy,

the mean age of the EN-negative group was significantly higher than

and breastfeeding.8,25-27

that of the EN-positive group (P < .05). Cetin et al.16 reported that

Among these causes, the most common etiology in our patients

presentation of IGM on physical examination (fistula formation, ab-

was breastfeeding (76.7% in the EN-positive group and 48.8% in the

scess, and ulceration) was similar; however, IGM was more severe

EN-negative group; P < .05). Regarding the etiology, only smoking

in patients with EN since it presented more often as bilateral dis-

was significantly higher in the EN-negative group (P < .05).

ease with diffuse involvement of the breast gland. We found that

EN is the most common type of panniculitis, which has an associ-

fistula distribution was significantly higher in the EN-positive group

ation with drugs, infections, sarcoidosis, tuberculosis, and even ma-

(P < .05). Smoking was significantly higher in the EN-negative group

lignancies.10 Bilateral pretibial subcutaneous regions are the typical
localization of EN. 28 The coexistence of IGM with EN, granuloma-

(P < .05). There was no significant difference in birth region, location,
first application, antibiotic type, clinical history, family history, the

tosis with polyangitiitis and lymphocytic alveolitis and polyarteritis

presence of rheumatological disease or abscess drainage parameters

nodosa can be seen. 29 In our series, the patients with IGM were

between the EN-positive and -negative groups (P > .05).

complicated by only EN.

EN, the most frequent clinicopathological variant of panniculitis,

EN is an extramammary manifestation of granulomatous mastitis

may be associated with a wide variety of diseases, such as infec-

characterized by reddish, painful, tender nodules generally present

tions, rheumatological diseases, and inflammatory bowel diseases.37

9,10

Patients may also pres-

EN is septal panniculitis with no vasculitis; the septa of subcutane-

ent with sudden onset of EN on their arms, associated with arthral-

on the extensor surface of the lower limbs.

ous fat are infiltrated by neutrophils during the early stage and lym-

gia, and bilateral swelling of the elbows, knees, and even ankles.30

phocytes and multinucleated giant cells are responsible for the late

Our patients had pretibial lesions that appeared in conjunction with

stage lesions.37,38 Kunz et al.38 found a correlation between “primed”

mastitis lesions (within 2 weeks before or after the mastitis). Pretibial

polymorphonuclear neutrophils and CRP in patients with EN, and

lesions disappeared following treatment with steroids (0.5 mg/kg/d

an association between the neutrophil levels and disease severity

prednisolone) or methotrexate (15-20 mg/wk) for 2 weeks.

was also noted. In accordance with these studies, we found that the

Due to the lack of prospective randomized studies and meta-

mean WBC, ESR, and CRP levels were significantly higher in the EN-

analyses with a high level of evidence regarding the treatment

positive group (P < .05). Arthralgia, breast feeding, and recurrence

strategies for IGM, there remains no commonly accepted ap-

distributions were significantly higher in the EN-positive group

proach to therapy. Several options have been recommended in-

(P < .05). Taking the recurrence rate as a poor prognostic factor,

cluding anti-tuberculosis drugs, methotrexate, azathioprine, and

the IGM may show a worse course when coexisting with EN. Cetin

surgical interventions such as drainage of the wound, wide local

et al.16 also concluded that IGM in conjunction with EN was related

resection, and even mastectomy.

8,23,26,27,31-3 3

Altıntoprak et al.

23

also showed that topical steroids are effective in the treatment of
34

to bilateral and aggressive involvement, which could be associated
with an insufficient response to steroids.

performed a prospective study

In the present paper, we aimed to investigate whether the as-

comparing topical, systemic, and combined (topical + systemic)

sociation of IGM with EN plays a role as a prognostic indicator;

steroid therapy with respect to their effectiveness in IGM, and

therefore, we considered the recurrence rate as a poor prognostic

concluded that the efficacy of topical treatment was similar to that

factor. Patients with EN had higher laboratory values (WBC, ESR,

of systemic and combined therapies. No intervention or medica-

CRP) showing inflammatory parameters, and radiological findings

tion, just expectant management (expectant management is fol-

(such as collection and mastitis) showing inflammation in the tissue.

lowing patients clinically and radiologically with regular intervals

Additionally, fistula formation and mass size at presentation were

[1-3 months] for close monitoring of the patients, without giving

significantly higher in the EN-positive group, again indicating a more

IGM. Furthermore, Cetin et al.

surgical or medical treatment; considering the self-limiting situa-

severe clinical situation (P < .05). Arthralgia, a systematic finding,

tion arising from the nature of the disease, expectant management

was also significantly higher in the EN-positive group. Based on this

seems applicable and considered feasible35) with close follow-up,

information, in patients with EN, the inflammation was more severe

is also an effective alternative to aggressive treatments. 35,36 In the

and an increased rate of recurrence was observed. EN may be en-

present study, 2 patients were treated with antibiotics, 20 with

countered in patients with higher inflammatory parameters. As a

steroids (0.5 mg/kg/d prednisolone), 17 with methotrexate (15-

result, association of IGM with EN may suggest a worse prognosis.

20 mg/wk), and 3 patients were followed by expectant manage-

Patients with EN can be followed more closely to check for disease

ment (in each group).

recurrence.
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TA B L E 2

Clinical and laboratory findings of patients according to EN groups
Erythema nodosum (n = 43)

No erythema nodosum (n = 43)

WBC, mean ± SD (μL)

9629.53 ± 2484.70

8339.53 ± 2387.38

.016a

ESR, mean ± SD (mm/h)

34.51 ± 20.80

19.02 ± 9.88

.000 b

CRP, mean ± SD (mg/L)

26.00 ± 27.49

9.77 ± 10.44

.002b

PPD, mean ± SD (mm)

5.29 ± 6.49

6.53 ± 7.91

.637b

Mass dimension, mean ± SD (cm)

7.21 ± 3.50

5.81 ± 4.33

.018b

Negative

38 (88.4)

41 (95.3)

Positive

2 (4.7)

—

Borderline

3 (7.0)

2 (4.7)

Right

20 (46.5)

22 (51.2)

Left

21 (48.8)

21 (48.8)

Bilateral

2 (4.7)

—

Upper exterior

13 (30.2)

8 (18.6)

Lower exterior

4 (9.3)

11 (25.6)

Upper interior

3 (7.0)

8 (18.6)

Lower interior

3 (7.0)

4 (9.3)

Retroareolar

2 (4.7)

4 (9.3)

Two to 3 quadrants

12 (27.9)

7 (16.3)

Whole breast

6 (14.0)

1 (2.3)

Single-sided

41 (95.3)

43 (100.0)

Two-sided

2 (4.7)

—

None

2 (4.7)

6 (14.0)

No microorganisms

39 (90.7)

35 (81.4)

Corynebacterium spp.

1 (2.3)

2 (4.7)

Klebsiella pneumoniae

1 (2.3)

—

Arthralgia, n (%)

12 (27.9)

1 (2.3)

.001c

Trauma history, n (%)

2 (4.7)

4 (9.3)

.393c

Lactation, mean ± SD (mo)

24.07 ± 21.76

20.51 ± 19.52

.427a

Breast feeding, n (%)

33 (76.7)

21 (48.8)

.007d

No

28 (66.7)

37 (88.1)

Yes

9 (21.4)

2 (4.8)

Lost to follow-up

5 (11.9)

3 (7.1)

Antibiotics

2 (4.8)

2 (4.8)

Steroids

20 (47.6)

20 (47.6)

Methotrexate

17 (40.5)

17 (40.5)

Expectant management

3 (7.1)

3 (7.1)

First response to treatment, mean ± SD (d)

35.09 ± 27.76

36.77 ± 40.57

.432b

Treatment duration, mean ± SD (d)

154.97 ± 83.03

141.37 ± 91.99

.493a

Follow-up duration, mean ± SD (d)

984.47 ± 730.03

795.71 ± 491.30

.186a

P

ANA, n (%)
.214c

Breast localization, n (%)
.238c

Quadrant, n (%)
.042c

Bilateral, n (%)
.093c

Microbiological evaluation, n (%)
.258c

Recurrence, n (%)
.037c

Treatment, n (%)
>.05

Note: First response to treatment; the period when the diameter of the mass begins to decrease.
Abbreviations: ANA, antinuclear antibody; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; PPD, purified protein derivative; WBC,
white blood cell.
a

Independent samples t test.

b
c

Mann–Whitney U test.

Chi-square likelihood ratio.

d

Chi-square test.
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TA B L E 4 Spearman's correlation results according to erythema
nodosum groups and the parameters with statistical significance

TA B L E 3 Symptoms, ultrasound (US) and mammography
findings of patients according to EN groups

Symptom
duration,
mean ± SD

Positive
(n = 43)

Negative
(n = 43)

P

121.63 ± 82.26

153.95 ± 135.13

.363a

R

.002

−.405**

.000

.213*

.049

WBC

−.271*

.012

ESR

−.427**

.000

Mass

41 (95.3)

32 (74.4)

.007

Pain

31 (72.1)

29 (67.4)

.639b

CRP

−.345**

.002

Flux

16 (37.2)

9 (20.9)

.096b

Quadrants

−.115

.292

Arthralgia

−.357**

.001

Breast feeding

−.289**

.007

Recurrence

−.243*

.026

Symptom mass

−.292**

.006

US collection

−.233*

.031

US mastitis

−.263*

.014

b

Erythema

15 (34.9)

16 (37.2)

.822

Fever

3 (7.0)

4 (9.3)

.693b
b

Nipple
retraction

2 (4.7)

4 (9.3)

.393

Breast
discharge

1 (2.3)

—

.237b

Mass

11 (25.6)

9 (20.9)

.610 b

Thickening

6 (14.0)

7 (16.3)

.763b

Collection

25 (58.1)

15 (34.9)

.031b

Mastitis

22 (51.2)

11 (25.6)

.015b

Lap

13 (30.2)

12 (27.9)

.812b

Edema

12 (27.9)

7 (16.3)

.194b

Normal

2 (4.7)

1 (2.3)

.553c

Other

1 (2.3)

4 (9.3)

.153c

None

37 (90.2)

36 (83.7)

.159c

Increased
density

1 (2.4)

3 (7.0)

Focal
asymmetry

—

2 (4.7)

Mass

—

1 (2.3)

Mammography, n (%)

Note: *P < .05 **P < .01.
Abbreviations: CRP, C-reactive protein; ESR, erythrocyte sedimentation
rate; US, ultrasound; WBC, white blood cell.

5 | CO N C LU S I O N
Although an infrequent association, IGM should be kept in mind for
the differential diagnosis of EN. Granulomatous mastitis should also
be considered as a possible etiological factor in EN. The present
study highlights the importance of dermatological care. All physicians should not neglect questioning breast complaints in patients
with EN since EN may be associated with IGM. This approach will
prevent delay in the treatment of IGM. Since fistula distribution and
recurrence rates were found to be higher in the EN-positive group,
association of IGM with EN may be a poor prognostic factor.

Normal

1 (2.4)

1 (2.3)

Other

2 (4.9)

—

Abbreviations: EN, erythema nodosum; Lap, lymphadenopathy.

c

.328**

b

US, n (%)

Mann–Whitney U test.

b

Fistula
Smoking

Symptoms, n (%)

a

Age

P

Chi-square test.
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pilot study aimed to determine CTLA-4 polymorphisms in Thai patients with rheumaand correlate them with serology.
Method: One-hundred RA, 70 SLE and 50 SSc patients, and 99 healthy controls
(HCs) were included in this study. Polymorphisms of the CTLA-4 gene at +49A/G,
−318C/T, −1661A/G and −1722T/C loci were determined by polymerase chain reaction restriction fragment length polymorphism methods. Patient serum samples were
determined as follows: RA (rheumatoid factor [RF] and anticyclic citrullinated peptide [anti-CCP]), SLE (antinuclear antibodies [ANA], anti-double-stranded DNA [anti-
dsDNA], anti-Smith [anti-Sm], anti-ribonucleoprotein [anti-RNP], and anti-Sjögren’s
syndrome antigen A [SSA]), and SSc (ANA, anti-RNP, anti-SSA, anti-topoisomerase-1
[anti-Scl70], and anti-centromere antibodies [ACA]).
Results: Among the 4 loci studied (+49A/G, −318C/T, −1661A/G and −1722T/C) only
the A allele frequency at the +49A/G was significantly higher in the RA patients than
their HCs (47.25% vs 35.86%, P = .029, odds ratio [OR] 1.60; 95% CI 1.04-2.47). It
also was significantly higher in the subgroup of RA patients with positive RF and
anti-CCP than their HCs (47.50% vs 35.86%, P = .020, OR 1.62; 95% CI 1.06-2.47 and
48.89% vs 35.86%, P = .012, OR 1.71; 95% CI 1.11-2.64, respectively). No polymorphisms at these 4 loci were observed in SLE or SSc patients.
Conclusion: The A allele at +49A/G locus of the CTLA-4 gene was associated with
RA in Thais.
KEYWORDS

CTLA-4 antigen, genetic loci, polymorphism
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anti-Smith antibodies [anti-Sm], anti-ribonucleoprotein antibodies
[anti-RNP] and anti-Sjögren’s syndrome antigen A antibodies [anti-

Cytotoxic T lymphocytes associated antigen-4 (CTLA-4) is a non-

SSA]), and SSc (ANA, anti-topoisomerase-1 antibodies [anti-Scl70]

major histocompatibility complex (MHC) molecule, which expresses

and anti-centromere antibodies [ACA]).

only on activated CD4+ and CD8+ T cells, and plays an important role

RF was determined by nephelometry methods by using the

by down-regulating T cells upon immune activation. Polymorphisms

N Latex RF kit and BN Prospec System (Siemens Healthcare

of the CTLA-4 gene have been shown to associate with many au-

Diagnostics Products GmbH). Anti-CCP was determined by

toimmune diseases including autoimmune thyroid disease (Graves'

enzyme-linked immunosorbent assay (ELISA) using an anti-CCP

disease and autoimmune thyroiditis), insulin-dependent diabetes

ELISA (immunoglobulin G [IgG]) test kit (Euroimmun). ANA was

mellitus (IDDM), Addison's disease, vitiligo, myasthenia gravis, mul-

determined by indirect immunofluorescent (IIF) methods (IIFT mo-

tiple sclerosis, systemic rheumatic diseases (including rheumatoid

saic: HEp-20-10/Liver [Monkey]; Euroimmun). Anti-dsDNA (anti-

arthritis [RA] and systemic lupus erythematosus [SLE]), Celiac dis-

dsDNA-N cX IgG; Euroimmun), anti-S m (anti-S m IgG; Euroimmun),

ease, and so on.1 Several loci have been involved in association with

anti-R NP (anti-n RNP/Sm IgG; Euroimmun), anti-SSA (anti-SS-A IgG;

autoimmune disease; however, the +49A/G, −318C/T, −1661A/G,

Euroimmun), anti-topoisomerase I (anti-S cl-70 IgG; Euroimmun)

−1722T/C, and CT60A/G loci and the 3′ untranslated region (3′UTR)

and ACA (anti-centromeres IgG; Euroimmun) were determined by

are among the common loci of interest studied. 2 RA, SLE and sys-

ELISA. Anti-c ardiolipin antibodies (ACL), anti-β2 glycoprotein-1

temic sclerosis (SSc) are among the common rheumatic diseases

antibodies, and lupus anticoagulant were not determined in this

studied.

study.

Although polymorphisms of the CTLA-4 gene in patients with

The polymorphism at the position of the +49A/G locus was de-

RA, SLE and SSc have been studied worldwide, the majority of them

tected by the polymerase chain reaction restriction fragment length

in Asia were reported from China,3-5 Japan,6-9 Korea,10-12 Taiwan,13,14

polymorphism (PCR-RFLP) method using specific oligonucleotide

15,16

17,18

However, the results from these studies were

primers, 5′-GCT CTA CTT CCT GAA GAC CT-3′ and 5′-AGT CTC

inconsistent. Furthermore, studies from Southeast Asian countries

ACT CAC CTT TGC AG-3′, according to Donner et al., 25 and the PCR

were very limited.19,20

product was digested using Bbv 1. The polymorphism at the position

Iran

and India.

This pilot study aimed to determine the contribution of CTLA-4

of the −318C/T locus in the promoter region was detected by the

polymorphisms at +49A/G, −318C/T, −1661A/G and −1722T/C loci

PCR-RFLP method using oligonucleotide primers, 5′-A AA TGA ATT

and their susceptibility to RA, SLE and SSc in Thai patients, and also

GGA CTG GAT GGT-3′ and 5′-T TA CGA GAA AGG AAG CCG TG-3′,

correlate them with the presence of serology.

according to Deichmann et al., 26 and the PCR product was digested
using Mse I. The polymorphism at the position of −1661A/G and

2 | M ATE R I A L S A N D M E TH O DS

−1772T/C in the promoter region was detected by the PCR-RFLP
method using the specific oligonucleotide primers, 5′-C TA AGA GCA
TCC GCT TGC ACC T-3′ and 5′-T TG GTG TGA TGC ACA GAA GCC

Patients with RA, SLE and SSc, and followed up regularly at the

TTT T-3′, according to Hudson et al., 27 and the PCR product was

Rheumatology Clinic in Chiang Mai University Hospital, were invited

digested using Mse I and Bbv1 for −1661A/G and −1772T/C loci,

to join this study. They met the American Rheumatism Association

respectively.

1987 revised criteria for the classification of RA, 21 the 1997 update

This study was approved by the Ethics Committee of the Faculty

of the American College of Rheumatology (ACR) revised criteria

of Medicine, Chiang Mai University (no. 146/2547), and the Ethics

for the classification of SLE, 22 and the 1980 preliminary criteria for

Committee of the Faculty of Medicine, Tokyo University (no. 360).

the classification of SSc (scleroderma) of the ACR, 23 respectively.

All of the participants gave their written informed consent before

SSc patients were classified further into either limited cutaneous

they entered the study.

SSc (lcSSc) or diffuse cutaneous SSc (dcSSc) as proposed by LeRoy
et al. 24 Patients with overlapping autoimmune rheumatic diseases
were excluded. Healthy controls (HCs) comprised medical person-

2.1 | Statistical analysis

nel, who were unrelated to the patients, and had no symptoms or
signs of any autoimmune rheumatic diseases.

SPSS version 16.0 program was used for statistical analysis.

Demographic data including age, gender and disease dura-

Comparison of the genotype polymorphism between the patients

tion were obtained from all of the patients, whose blood samples

and controls, and clinical manifestations and serologic abnormalities

and those from the HCs were collected on the day they entered

were determined by Chi-square or Fisher's exact test, where appro-

the study. The blood samples were separated further for serum

priate. Hardy-Weinberg equilibrium (HWE) was calculated by using

and DNA and kept at −20°C for analysis. Serum from the patients

the program available at https://www.had2know.com/academics/

was determined as follows: RA (rheumatoid factor [RF] and anti-

hardy-weinberg-equilibrium-calculator-2-alleles.html. A P value of

citrullinated peptide antibodies [anti-CCP]), SLE (antinuclear anti-

<.05 was considered statistically significant, and the odds ratios

bodies [ANA], anti-double-stranded DNA antibodies [anti-dsDNA],

(OR) and 95% confidence intervals (95% CI) were determined.
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patients, when compared with their HCs (Table 2). However, the SLE
patients had a significantly higher TC GF at the −1722T/C locusin

This study included 99 HCs, and 100 RA, 70 SLE and 50 SSc patients.

those who were anti-Sm positive than those being anti-Sm negative

Details of their characteristics and serology are shown in Table 1.

(80.00% vs 38.00%, P = .009, OR 6.53; 95% CI 1.71-30.05), and also

Of the 99 HCs, 51 (51.52%) were female with a mean ± SD age of

those who were anti-SSA positive than those being anti-SSA neg-

45.59 ± 15.06 years.

ative (65.71% vs 34.29%, P = .048, OR 3.67; 95% CI 1.23-11.10).

Genotype frequency (GF), allele frequency (AF) and phenotype

The T PF at −1772T/C was significantly higher in SLE patients with

frequency (PF) of the polymorphisms of the CTLA-4 gene at the

anti-Sm positivity than in those being anti-Sm negative (100% vs

+49A/G, −318C/T, −1161A/G and −1722T/C loci among the HCs,

74%, P = .028, OR 14.76; 95% CI 0.83-261.25) (Table 3). There were

RA, SLE and SSc patients are shown in Table 2. The allele distribu-

no significant differences in the GF, AF and PF when comparing

tion of each locus in the HCs was fitting statistically for the HWE

between SLE patients who were antibody positive and those being

with a P value of .906 for the +49A/G locus, .415 for the −318C/T

negative (anti-dsDNA, anti-RNP, anti-Sm, or anti-SSA), or between

locus, .918 for the −1661A/G locus and .555 for −1772T/C locus. The

those who were antibody positive and HCs in the other loci.

A AF at the +49A/G locus was significantly higher in the RA patients

There were no significant differences in the GF, AF and PF at the

than in the HCs (47.50% vs 35.86%, P = .020, OR 1.62; 95% CI 1.06-

+49A/G, −318C/T, −1661A/G and −1722T/C loci when comparing

2.47). It also was significantly higher in the RA patients who were

between the SSc patients and their HCs (Table 2), or between those

RF and anti-CCP positive when compared with the HCs (47.25%

with dsSSc and lcSSc. Also, there were no significant differences in

vs 35.86%, P = .029, OR 1.60; 95% CI 1.04-2.47 and 48.89% vs

the GF, AF and PF when comparing between SSc with positive an-

35.86%, P = .012, OR 1.71; 95% CI 1.11-2.64, respectively) (Table 3).

tibodies (anti-Scl70, anti-RNP and anti-SSA) and either those with

However, these differences were not observed when comparing be-

negative antibodies or their HCs.

tween patients who were RF or anti-CCP positive and their negative
counterparts. There were no significant differences in the GF, AF
and PF at the −318C/T, −1661A/G or −1722T/C loci between the RA

4 | D I S CU S S I O N

patients and HCs.
There were no significant differences in GF, AF and PF at the

This study found that among the 4 CTLA-4 loci (+49/AG, −318C/T,

+49A/G, −318C/T, −1661A/G and −1722T/C loci among the SLE

−1661A/G and −1722T/C), only the A allele at the +49A/G locus was

HCs
(N = 99)

RA
(N = 100)

SLE
(N = 70)

SSc
(N = 50)

Age in y,
mean ± SD

45.59 ± 15.06

52.28 ± 11.42

35.10 ± 11.34

48.72 ± 10.28

Gender, female,
n (%)

51 (51.52)

93 (93.00)

69 (98.57)

45 (90.0)

9.74 ± 7.27

7.09 ± 5.47

7.10 ± 5.36

Disease duration in
y, mean ± SD
SSc subtype, n (%)
Diffuse

39 (78.00)

Limited

11 (22.00)

RF, n (%)

91 (91.00)

Anti-CCP, n (%)

90 (90.00)

ANA, n (%)

67 (95.71)

Anti-dsDNA, n (%)

53 (75.71)

50 (100.00)

Anti-Sm, n (%)

20 (28.57)

Anti-RNP, n (%)

31 (44.29)

16 (32.00)

Anti-SSA, n (%)

35 (50.00)

17 (34.00)

Anti-Scl70, n (%)

—

34 (68.00)

ACA, n (%)

—

1 (2.00)

Abbreviations: ACA, anti-centromere antibodies; ANA, antinuclear antibodies; anti-CCP, anti-
citrullinated peptide antibodies; anti-dsDNA, anti-double stranded DNA antibodies; anti-RNP,
anti-ribonucleoprotein antibodies; anti-Scl70, anti-topoisomerase-1 antibodies; anti-Sm, anti-Smith
antibodies; HCs, healthy controls; RA, rheumatoid arthritis; RF, rheumatoid factor; SLE, systemic
lupus erythematosus; SSc, systemic sclerosis.

TA B L E 1 Demographics and serology
among the patients studied
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TA B L E 2 Genotype frequency, allele frequency and phenotype frequency of the CTLA-4 polymorphisms at +49A/G, −318C/T, −1661A/
G and −1722T/C loci in patients with RA, SLE and SSc, and HCs
HCs
(N = 99)

RA
(N = 100)

n (%)

n (%)

SLE
(N = 70)
P value

n (%)

SSc
(N = 50)
P value

n (%)

P value

+49A/G
Genotype
frequency

Allele
frequency
Phenotype
frequency

AA

13 (13.13)

26 (26.00)

.093

7 (10.00)

.633

8 (16.00)

AG

45 (45.45)

43 (43.00)

.776

37 (52.86)

.354

21 (42.00)

.729

GG

41 (41.41)

31 (31.00)

.142

26 (37.14)

.633

21 (42.00)

1

A

71 (35.86)

95 (47.50)

.020 b

51 (36.43)

1

37 (37.00)

.899

G

127 (64.14)

105 (52.50)

A

58 (58.59)

69 (69.00)

.142

44 (62.86)

.633

29 (58.00)

1

G

86 (86.87)

74 (74.00)

.062

63 (90.00)

.633

42 (84.00)

.627

CC

84 (84.85)

84 (84.00)

1

55 (78.57)

.313

37 (74.00)

.124a

CT

15 (15.15)

15 (15.00)

1

13 (18.57)

.675

13 (26.00)

1 (1.00)

1

2 (2.86)

.170

89 (63.57)

.627

63 (63.00)

−318C/T
Genotype
frequency

TT

0

.854

123 (87.86)

.188

0

Allele
frequency

C

183 (92.42)

183 (91.50)

T

15 (7.58)

17 (8.50)

Phenotype
frequency

C

99 (100.00)

99 (99.00)

1

68 (97.14)

.170

50 (100.00)

0

T

15 (15.15)

16 (16.00)

1

15 (21.43)

.313

13 (26.00)

.124

AA

81 (81.82)

83 (83.00)

.854

54 (77.14)

.559

37 (74.00)

.290

AG

17 (17.17)

15 (15.00)

.704

14 (20.00)

.689

12 (24.00)

GG

1 (1.01)

2 (2.00)

1

2 (2.86)

.570

1 (2.00)

1

.379

86 (86.00)

17 (12.14)

87 (87.00)

0
.144

13 (13.00)

−1661A/G
Genotype
frequency

122 (87.14)

.382
1

Allele
frequency

A

179 (90.40)

181 (90.50)

G

19 (9.60)

19 (9.50)

Phenotype
frequency

A

98 (98.99)

98 (98.00)

1

122 (87.14)

.379

49 (98.00)

1

G

18 (18.18)

17 (17.00)

.854

18 (12.86)

.379

13 (26.00)

.290

TT

28 (28.28)

28 (28.00)

1

22 (31.43)

.733

19 (38.00)

.264

TC

52 (52.53)

61 (61.00)

.254

35 (50.00)

.757

25 (50.00)

.862

CC

19 (19.19)

11 (11.00)

.117

13 (18.57)

1

6 (12.00)

.355

.479

79 (56.43)

.740

63 (63.00)

.174

18 (12.86)

.328

14 (14.00)

−1722T/C
Genotype
frequency

Allele
frequency

T

108 (54.55)

117 (58.50)

C

90 (45.45)

83 (41.50)

Phenotype
frequency

T

80 (80.81)

89 (89.00)

.117

57 (81.43)

1

49 (98.00)

1

C

71 (71.72)

72 (72.00)

1

48 (68.57)

.733

13 (26.00)

.290

61 (43.57)

37 (37.00)

Note: P value: compared between disease and HCs.
Abbreviations: HCs, healthy controls; RA, rheumatoid arthritis; SLE, systemic lupus erythematosus; SSc, systemic sclerosis.
a

P value corrected by 2.

b

Odds ratio [95%CI] = 1.62 [1.06-2.47].

Bold = significant p-value.
P values of each genotype frequency or phenotype frequency is corrected by 3 or 2, respectively.

significantly higher in the RA patients and HCs, indicating that it as-

genotype also was significantly higher in SLE patients with anti-SSA

sociated with RA. This association was observed also in RA patients

positivity than in those who were anti-SSA negative.

with positive RF and anti-CCP. Unfortunately, this study could not

Polymorphisms in several loci of the CTLA-4 gene in patients

find any polymorphisms at these 4 loci in association with SLE and

with RA have been determined in several ethnic groups, and the

SSc patients. However, in subgroup analysis, the TC genotype at the

+49A/G was the most common locus studied (Table S1). However,

−1772T/C locus were significantly higher in SLE patients with anti-

the results of these studies were conflicting, not only those from

Sm positivity than in those who were anti-Sm negative, and the TC

the same country, but also those from meta-analysis. For example, a

HCs
(N = 99)

71 (71.72)

C

90 (45.45)

80 (80.81)

T

C

19 (19.19)

CC

108 (54.55)

52 (52.53)

T

28 (28.28)

TT

TC

4 (20.00)

32 (64.00)

37 (74.00)

45 (45.00)

55 (55.00)

13 (26.00)

19 (38.00)

18 (36.00)

.180

.120

f

.584

.080

.259

.602

.706
.028 h

.602

.081

.042

.584

P value
(SLE, Sm+ vs HCs)

.054

.009e
.706

92 (51.11)

.029

31 (44.29)

39 (55.71)

4 (11.43)

23 (65.71)

8 (22.86)

SLE, SSA+
(N = 35)

67 (74.44)

65 (72.22)

88 (48.89)

b

25 (27.78)

42 (46.67)

23 (25.56)

RA, CCP+
(N = 90)

a

.029

.180

.661

.081

P value
(RA, RF+ vs HCs)

.259

P value
(SLE, Sm+ vs Sm−)

1

.717

1

1

.717

.493

1

P value
(RA, RF+ vs RF−)

30 (42.86)

40 (57.14)

9 (25.71)

12 (34.29)

14 (40.00)

SLE, SSA
(N = 35)

7 (70.00)

4 (40.00)

13 (65.00)

7 (35.00)

6 (60.00)

1 (10.00)

3 (30.00)

RA, CCP−
(N = 10)

1

1

.218

.048g

.197

P value
(SLE, SSA+ vs SSA−)

.717

.066

.345

.345

.066

.120

.717

P value
(RA, CCP+ vs CCP−)

.890

.890

.435

.235

.659

P value
(SLE, SSA+ vs HCs)

.082

.066

.012d

.012c

.066

.885

.123

P value
(RA, CCP+ vs HCs)

OR [95%CI] = 14.76 [0.83-261.25].

P values of each genotype frequency or phenotype frequency is corrected by 3 or 2, respectively.

Bold = significant p-value.

h

OR [95%CI] = 3.67 [1.23-11.10].

OR [95%CI] = 0.068 [0.00-1.20].

OR [95%CI] = 6.53 [1.71-3 0.05].

|

g

f

e

OR [95%CI] = 0.58 [0.38-0.90].

OR [95%CI] = 1.71 [1.11-2.64].

d

c

OR [95%CI] = 0.62 [0.41-0.96].

Odds ratio (OR) [95%CI] = 1.60 [1.04-2.47].

b

a

Abbreviations: −, negative; +, positive; CCP, anti-citrullinated peptide antibodies; HCs, healthy controls; RA, rheumatoid arthritis; RF, rheumatoid factor; SLE, systemic lupus erythematosus; Sm, anti-
Smith antibodies; SSA, anti-Sjögren’s syndrome antigen A antibodies.

16 (80.00)

20 (100.00)

16 (40.00)

24 (60.00)

0

16 (80.00)

7 (77.78)

7 (77.78)

9 (50.00)

9 (50.00)

2 (22.22)

5 (55.56)

2 (22.22)

RA, RF−
(N = 9)

SLE, Sm−
(N = 50)

67 (73.63)

62 (68.13)

96 (52.75)

86 (47.25)

SLE, Sm+
(N = 20)

58 (58.59)
86 (86.87)

A

127 (64.14)

G

G

71 (35.86)

A

41 (41.41)

29 (31.87)

38 (41.76)

45 (45.45)

AG

GG

RA, RF+
(N = 91)
24 (26.37)

HCs
(N = 99)
13 (13.13)

AA

Note: Data are expressed as n (%).

Phenotype
frequency

Allele frequency

Genotype
frequency

−1772T/C

SLE

Phenotype frequency

Allele frequency

Genotype frequency

+49A/G

RA

TA B L E 3 Genotype frequency, allele frequency and phenotype frequency of the CTLA-4 polymorphisms, which are significantly associated with serology at the +49/AG locus in patients
with RA and −1722T/C locus in patients with SLE
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study in Taiwan by Lee et al. 28 found that the G allele at the +49A/G

1383

There were several limitations in this study. As it was a pilot

13

locus was associated with their Chinese RA patients, but Liu et al.

study, the statistical power and sample size were not calculated at

from the same country could not confirm this finding. In China, a

the beginning. However, retrospective calculation of the +49A/G

study by Liu et al.5 found no polymorphisms at +49A/G in their RA

locus in RA patients revealed a statistical power of 76%, which was

patients, while a study by Tang et al. 29 found that the G allele at

slightly lower than the generally acceptable 80%, and the current

the +49A/G locus was associated with their RA patients. A meta-

sample size also was slightly lower than it should be. The statisti-

analysis performed in 2014 by Li et al.,30 which included 16 studies,

cal power was much lower and the sample size much smaller among

found that the G+ genotype at the +49A/G locus was associated

the loci that did not show statistical significance in RA, as well as in

with RA in the Asian but not Caucasian population; whereas the

SLE and SSc patients. Therefore, an association between the A allele

most recent meta-analysis in 2021 by Lui et al.,

31

which included

at +49A/G in RA should be firm. Due to the reason above, there-

30 studies, found that the G allele was associated with decreased

fore, the TC genotypes at the −1772T/C locus that were significantly

RA among Asian and Latin American ethnics, but not Caucasians or

higher in SLE patients with positive anti-Sm than in those without,

Africans. In other words, the A allele was associated with RA among

and that the TC genotype at the same locus that also was signifi-

Asians and Latin Americans. Also, the most recent meta-analysis

cantly higher in SLE patients with positive anti-SSA than in those

by Liu et al.31 found no association between the polymorphism at

with negative anti-SSA, were difficult to conclude.

−318C/T and RA.

Another limitation was that the associations between genetic

Polymorphisms of the CTAL-4 gene in patients with SLE and

polymorphism and the clinical features or disease activity were not

SSc have been studied widely also with inconclusive results

determined. Although an association between the +49A/G polymor-

(Tables S2 and S3). A similar discrepancy in findings on the CTLA-4

phism and RA disease activity has been reported,41 disease activity

6

together with clinical manifestations or radiographic damage tends

found that the G alleles and GG genotype at the +49A/G locus

to change over time, depending on disease flare and treatment re-

were associated with Japanese SLE, and this finding was not con-

ceived. In contrast, the presence or absence of auto-antibodies is

firmed by Takeuchi et al. 32 However, it was found among 3 meta-

rather constant in making the association between them and a ge-

analyses that involved the +49A/G, −318C/T, −1661A/G and

netic marker quite firm. Lastly, the linkage disequilibrium was not de-

−1772T/C loci; the G allele and G+ genotype at the +49A/G locus

termined, as the result might be inaccurate due to the small sample

were associated with Asian but not Caucasian SLE,

polymorphism also was found in SLE patients when Ahmed et al.

33

and the T

size. Furthermore, family study also is needed for correct estimation,

allele at the −1772T/C locus was associated with Asian SLE but not

but was not performed in this study. Nevertheless, the results from

SLE of other ethnic groups, 34,35 whereas, no association between

this pilot study could be useful for future studies in Thailand or other

the CTLA-4 polymorphism and SLE was found at the −318C/T

countries in Southeast Asia.

or −1661A/G locus.

35

No polymorphisms at the +49A/G locus in

In conclusion, this study, with a limited number of cases and con-

Thai SLE patients in this study were similar to those previously re-

trols, found that the A allele at the +49A/G locus of the CTLA-4 gene

ported by Kimkong et al. 20 It was interesting that studies on polymorphisms of the CTLA-4 gene in SSc patients were far fewer than
those on RA and SLE (Table S3). A meta-analysis by Song et al.,

was associated with Thai RA patients. Further studies with a larger
sample size are needed to confirm this finding.

36

which involved the above 4 loci, found that the T+ genotype of the

AC K N OW L E D G E M E N T S

−1722T/C locus associated with SSc patients.

The authors thank Mrs Waraporn Sukitawut for her secretarial as-

The discrepancy in the results of the association between var-

sistance, Ms Ramjai Wichainun for her laboratory assistance, Ms

ious loci of the CTLA-4 gene, including +49A/G, −1661A/G and

Supparat Konsamun for her statistical analysis, and Dr Masumi

−1722T/C in RA, SLE and SSc patients in these studies (Tables S1, S2

Takeuchi for her advice on statistical analysis.

and S3), might not be explained solely by ethnic factors. Other factors including size of the population studied, genotyping methods,30

C O N FL I C T O F I N T E R E S T

the presence of other genetic factors (eg, shared epitopes or other

The authors declare they have no known competing financial inter-

genetic loci),7,12,37,38 or other concomitant diseases that have genetic

ests or personal relationships that could have appeared to influence

influence (eg, autoimmune thyroid disease and IDDM)1,39 also might

the work reported in this paper.

be involved. These factors were not identified or controlled in many
previous reports that are similar to this study. We found that the

AU T H O R C O N T R I B U T I O N S

A allele at the +49A/G locus was associated with increased risk of

WL: conception and design, acquisition of data, analysis, interpreta-

RA in Thai patients; or in other words, the G allele decreased that

tion of data, and drafting and revising the manuscript. NK: acquiring

risk in this study, differing from many results in the aforementioned

the data, and critically revising the important intellectual content of

previous studies, which found that the G allele did associate with

the manuscript. AW: data analysis, interpretation of data and criti-

RA (Table S1). The finding that the A allele was associated with RA

cally revising the important intellectual content of the manuscript.

correlated with the study by Suppiah et al.40 in a Northern Irish pop-

SK: conception and design, and critically revising the important

ulation, and the most recent meta-analysis by Lui et al.31

intellectual content of the manuscript. FT: conception and design,
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Abstract
Objective: To describe the incidence and long-term outcome of non-gonococcal sep-
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Methods: Newman criteria were applied to define culture-positive SA and suspected
Registry with longitudinally linked health data for patients >16 years with a first diagnostic code of pyogenic arthritis (711.xx [ICD-9-CM] and M00.xx [ICD-10-AM]) between 1990-2010. Annual incidence rates/100 000 (AIR) and standardized (against
WA population) mortality rates/1000 person-years (SMR) and outcomes during
10.1 years follow-up are reported.
Results: Among 2633 SA patients (68.6% male, age 47.4 years), 1146 (43.5%) had
culture-positive SA. The overall AIR for culture-positive (1.6-6.3) and total SA cases
(4.3-12.9) increased between 1990 and 2010 as did age at onset (39.5-54 years) and
proportion of females (23-35.6%). Knees (33.6.%) were most frequently affected and
37.1% of cultures showed microorganisms other than Gram-positive cocci. Thirty-day
rates for readmission and mortality were 25.4% and 3.2.%. During follow-up rates
for serious infections (56.4%), osteoarthrosis (5.2%) and osteomyelitis (2.7%) were
higher in culture-positive SA. SMR was increased for all SA patients but especially in
those 17-40 years of age with culture-positive SA (24.2; 95% CI 2.3-261).
Conclusions: The incidence of SA in WA has risen steeply over 20 years. SA now occurs at higher age, affects females more often with over a third of cases caused by
Gram-negative microorganisms. Not only culture-positive, but also suspected SA led
to increased bone/joint complications, in-hospital and late mortality.
KEYWORDS

incidence, morbidity, mortality, septic arthritis
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1 | I NTRO D U C TI O N

1387

were registered with a diagnostic code for SA, but we excluded 68
patients that were discharged from emergency department care

Septic arthritis (SA) is the broad term to describe the process of mi-

with no further data available. For the remaining 2633 patients we

croorganisms entering and proliferating in the vascular synovium,

applied Newman criteria to define culture-positive (Newman Grades

that is prone to bacterial seeding due to the lack of a protective

A and B where an organism is isolated from the joint or elsewhere)

1

basement membrane. SA following invasion by staphylococci and

and culture-negative cases (Newman grade C where no organism

streptococci is regarded as the most frequent form of SA resulting

was isolated but there was strong suspicion based on clinical and/

from skin breaks, direct trauma, or intra-articular manipulation.1,2

or synovial fluid and/or imaging findings).7,16 We defined time-zero

Seeding of Gram-negative bacteria following loss of gastrointestinal

(T0) as the date with a first SA diagnostic code but as this was not

3

or urogenital mucosal integrity can also cause SA. SA is a medical

necessarily the first hospital contact, we implemented a lookback

emergency as it can lead to rapid destruction of joints with poor

period defined as all observation time prior to T0 in order to mea-

functional outcome reported in up to 30% of patients but also be-

sure pre-existing comorbidity. Comorbidity was assessed according

cause it associates with significant short-term mortality rate.4-8 The

to the validated and prognostically important Charlson comorbidity

worldwide incidence of SA is reportedly rising due to a combination

index (CCI).17,18 We also registered the occurrence of other serious

of increased longevity, multi-comorbidity, iatrogenic complications

infections across all hospital contacts defined as episodes leading to

and increasing use of immunomodulating therapies for chronic

ED presentation and/or hospital admission resulting in an infectious

arthritis and other conditions over the last 25 years.9-12 Based on

disease code for 5 infectious disease categories (pneumonia, sepsis

the above, and the limited availability of comprehensive Australian

or bacteremia, urinary tract infection [UTI], skin and soft tissue in-

data,13,14 we investigated the frequency, underlying clinical char-

fections) and opportunistic infections at any time point.19,20

acteristics and outcomes of incident SA of native joints in Western

Primary outcomes were annual incidence rates (AIR) per 100 000

Australia (WA) for patients admitted to hospital for SA from 1990-

population, risk of recurrence and post SA joint complications as well

2010, with follow-up extending to 2015.

as all-cause mortality rates per 1000 person-years (MR) and survival
estimates based on date of death in the WA Death Registry.

2 | M E TH O DS

The Human Research Ethics Committee at the WA Department
of Health (WADOH HREC # 2016.24) provided approval for this
project.

This was a population-based retrospective observational study used
routinely to collect state-wide administrative health data for patients
with specific rheumatic diseases recorded in the Western Australian

2.1 | Statistical analyses

Rheumatic Disease Epidemiological Registry between 1980 and
2015 (WARDER). WARDER data were extracted and linked through

Descriptive statistics include median and interquartile range (IQR)

the Western Australian Data Linkage System (WADLS) using proba-

for continuous variables compared by non-parametric methods

bilistic matching (based on a person's name, residential address, date

(Kruskal-Wallis), categorical data described with a frequency and

of birth and gender) to link all health contacts over time for all peo-

proportion and group comparisons tested with odds ratios (OR)

ple registered in the Hospital Morbidity Data Collection (HMDC),

and Fisher's exact test. AIRs for SA were calculated per 100 000

WA Cancer Registry, WA Mortality Registry or the Emergency

population with 95% CI derived from Poisson distribution. MR per

Department Data Collection (EDDC) in WA (population 2.5 mil-

1000 person-years in patients with SA were compared with age (at

15

A detailed description of the data linkage process across

death) and gender-matched categories from the general population

datasets is freely available (https://www.datalinkage-wa.org.au/dlb-

by standardized mortality rate ratio (SMRR). Kaplan-Meier survival

services/linkage/).

estimates up to date of death or study exit (1 July 2015) for sub-

lion).

Study cohort Patients with incident SA were identified by the first

groups were compared by log-rank testing and prognostic covariates

International Classification of Diseases code (Pyogenic arthritis; 711.

analyzed hazard ratios (95% CI) from Cox regression. All analyses

xx [ICD-9-CM] and M00.xx [ICD-10-AM]; Table S2) in the HMDC and

were performed using SPSS software v23.0 (IBM) and OpenEpi

EDDC between 1 January 1990 and 31 December 2010. This study

software with two-sided P values <.05 considered to be statistically

period allowed a minimum follow-up of 5 years. Notably and to facil-

significant.

itate comparison with most other studies on SA, we did not include
patients with arthritis in ICD-classified other infectious and parasitic
diseases such as gonococcal (M54), tuberculous (M01.1), Lyme's dis-

3 | R E S U LT S

ease (M0.1.2), viral (M01.4-5), mycotic (M01.6) and parasitic (M01.8)
joint infections. We also excluded all patients <16 years of age at

In total 2633 adults were admitted with a first diagnosis of SA be-

incident record of SA and all patients with a diagnostic code for

tween 1990 and 2010. Average overall AIR was 8.15/100 000 with

prosthetic joint infection (ICD-9-CM: 996.60-996.67; ICD-10-AM:

a noteworthy rise from 4.39/100 000 in 1990 to 12.87/100 000

T84.5-8 4.7, Y83, Y83.8 and E878.1; Table S2). In total 2691 patients

in 2010. AIR for culture-p ositive SA (43.1%) rose from 1.2 to
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6.3/100 000 and for culture-negative SA (66.9%) from 3.2 to

significant pre-existing morbidity with a high frequency of prior se-

6.6/100 000 (Figure 1A). There was no specific seasonal influ-

rious infections and underlying joint disease (Table 1). The average

ence on SA occurrence regardless of Newman status (Figure 1B).

time spent in hospital for SA was 5 days (IQR 2-9) with longer length

SA was more predominant in males in both culture-p ositive and

of stay in culture-positive patients. In total 44 (1.7%) mainly culture-

-negative groups while culture-p ositive patients were older at first

positive patients required intensive care admission and 31-day

SA admission (Table 1). Nearly a third of patients resided in rural

mortality (3.2% overall) was significantly higher in culture-positive

areas of WA (34%) and Indigenous Australians (16.4%). The rising

patients (6.2% vs 1%, P < .001; Table 1).

incidence rate coincided with an increase in age at diagnosis (from

In total 365 patients (13.8%) were readmitted at least once

45.1 to 55.6 years) and the proportion of female patients (23%-

within 30 days following discharge with a total of 416/716 readmis-

36%; Table S1).

sions (58.2%) coded as SA-related. Follow-up data beyond 30 days

Knees (33.6%) were the most frequently affected joints, with

post-discharge were available for 2367 (92.8%) patients with a me-

positive culture rates highest for shoulders and knees and lowest

dian follow-up of 121 months (IQR 71-185). SA recurrence beyond

for ankles and hands (Figure 2). Staphylococci and streptococci were

30 days was rare (0.6%), but more frequent in culture-positive pa-

the main causative agents (62.8%) in cases where microorganisms

tients as was subsequent osteomyelitis (2.7%) with nearly half of

were identified, but other micro-organism were found in over a third

cases diagnosed within the first year of follow-up (Table 2). Local

of culture-positive patients (Table 1). For 288 (10.9%) patients SA

complications such as ankylosis/dislocation and contractures were

was the first registered hospital contact, but for the other patients

rare (0.15%) and subsequent diagnosis of crystals (1.6% vs 1.9%)

lookback data available for an average 14.5 (±7.7) years revealed

and immune-mediated arthropathy (5.1% vs 4.0%) were equally

(A)
14
Culture Positive SA
12
Suspected SA
10

Total

8

6

4

2

0
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

F I G U R E 1 Annual incidence for native
joint septic arthritis (SA) per 100 000
population >16 years of age in Western
Australia over period 1990-2010 (A) and
seasonal influence on hospital admission
for SA (B)
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TA B L E 1 Demographic and clinical
data at time of diagnosis of septic
arthritis (SA). Figures represent median
values (IQR) or numbers (%). P value for
suspected vs culture-positive SA

Male
Median age (IQR)

Total
(N = 2633)

Suspected SA
(n = 1497)

Culture-positive
SA (n = 1136)

1771 (67.2)

996 (66.5)

775 (68.2)

49 (32-68)

Metropolitan area

47 (30-6 4)

54 (35-74)

1743 (66.2)

854 (57)

889 (68.2)

Rural area

890 (33.8)

663 (43)

247 (31.8)

Indigenous background (%)

542 (20.6)

376 (25.1)

166 (14.6)

1389

P value
NS
<.05
<.001
<.05

Micro-organism identified
Staphylococci

–

–

549 (48.3)

Streptococci

–

–

165 (14.5)

Other

–

Lookback period, y

14.7
(8.4-20.3)

–
13.9 (7.8-19.4)

422 (37.1)
15.1 (8.9-20.8)

.004

Underlying joint diseasea

400 (15.1)

179 (12)

221 (19.5)

<.05

Serious infections

912 (34.6)

447 (29.8)

465 (40.9)

<.01

1 (1-2)

CCI score at SA diagnosis

1 (0-2)

1 (1-3)

CCI score=0

524 (22.4)

330 (25.3)

194 (18.7)

CCI score=1

875(37.4)

520 (39.8)

355 (34.2)

CCI score=2

378 (15.8)

207 (15.8)

171 (16.5)

CCI score=3

537 (22.9)

220 (17.6)

317 (30.6)

<.01
<.001

Event <30 d prior to SA
Joint aspiration

161 (6)

92 (6.5)

Any infection

233 (8.8)

42 (2.9)

191 (16.8)

<.01

20 (0.7)

2 (0.1)

18 ( 1.6)

<.01

5 (2-9)

4 (2-7 )

Sepsis

69 (6)

.23

Admission outcome
Length of stay, d
Admitted to ICU

11 (1.7)

Readmissions <31 d

671 (25.4)

Died <31 d

85 (3.2)

7 (3-14)

3 (0.2)
304 (20.3)

<.01

41 (3.6)

<.01

367 (32.3)

<.01

70 (6.2)

<.01

15 (1)

Note: Small numbers (n < 5) have been confidentialized due to Human Research Ethics Committee
requirementsCCI, Charlson comorbidity index; ICU, intensive care unit.
Abbreviations: CCI, Charlson comorbidity index; ICU, intensive care unit.
a

F I G U R E 2 Distribution of joints
affected by septic arthritis (SA)
(percentage of total) and percentage of
positive/negative cultures per affected
joint

Includes patients with inflammatory and degenerative joint disease.
80%

total

Cult pos

Cult neg

70%
60%
50%
40%
30%
20%
10%
0%
Knee

Wrist/fingers

Ankle

Shoulder

Hip

Elbow

Not specified

frequent in both subgroups. More patients with culture-positive

and joint aspiration (13.2% vs 14%) were similar in both subgroups.

SA received a new diagnosis of osteoarthrosis (7.3% vs 3.9%) but

The rate of new other serious infections requiring admission was

the need for subsequent joint replacement surgery (2.4% vs 1.8%)

high (56.4% overall) coinciding with an increasing CCI score in both
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Total (N = 2367)

Suspected SA
(n = 1408)

Culture-positive
SA (n = 959)

P value

127 (73-197)

144 (78-212)

108 (64-168)

<.01

Male gender

1605 (67.8)

Age last observation

61 (45-76)

938 (66.7)
60 (40-75)

667 (69.6)

.14

62 (45-78)

<.01

TA B L E 2 -erm complications in
patients following septic arthritis (SA).
Figures represent median values (IQR),
frequency (% or rates [95% CI])

New clinical diagnosis
SA recurrence >30 d

15 (0.6)

<5 (0.2)

12 (1.3)

.003

Osteomyelitis

62 (2.7)

20 (1.4)

45 (4.7)

<.001

Contracture/ankylosis

<5 (0.1)

<5 (0.2)

<5 (0.1)

.8

Crystal arthropathy
Osteoarthrosis
Inflammatory
rheumatic disease
Peripheral fracture

42 (1.8)

27 (1.9)

15 (1.6)

.63

125 (5.2)

55 (3.9)

70 (7.3)

.01

105 (4.4)

56 (4.0)

49 (5.1)

.23

27 (1.1)

18 (1.3)

9 (0.9)

.57

324 (13.7)

197 (14.0)

127 (13.2)

.63

Procedure
Subsequent joint
aspiration
Joint replacement surgery
Readmitted with serious
illnessinfections
Pneumonia
Sepsis
UTI

49 (2.1)

26(1.8)

23 (2.4)

1336 (56.4)

762 (54.1)

574 (59.9)

.006

584 (2407)

.59

368 (26.1)

216 (22.5)

.05

217 (9.2)

110 (7.8)

107 (11.2)

.006

421 (17.8)

247 (17.5)

174 (18.1)

.71

Skin/soft tissue infections

104 (4.4)

67 (4.8)

37 (3.9)

.29

Staphylococcal infection

133 (5.6)

35 (2.5)

98 (10.2)

<.001

Streptococcal infection

56 (2.2)

16 (1.1)

40 (4.2)

<.001

CCI score at last observation
CCI score =0

2 (1-5)

2 (1-4)

2 (1-5)

104 (4.4)

76 (5.4)

28 (2.9)

CCI score =1

769 (32.5)

471 (33.5)

298 (31.3)

CCI score =2

493 (20.8)

279 (19.8)

214 (22.3)

CCI score =3

1001 (42.3)

582 (41.3)

419 (43.7)

Median ED visits

4 (1-11)

4 (1-13)

3 (1-9)

7 (3-14)

6 (3-12)

Median admissions
Non-survivors (%)

6.5 (3-13)
676 (28.6)

350 (24.9)

Survival at 6 mo

97.2

Survival at 60 mo

85.2

.02
<.001

<.01
<.01

326 nn

<.01

98.2

95.7

<.01

87.8

81.4

Abbreviations: CCI, Charlson comorbidity index; ED, emergency department; UTI, urinary tract
infection.

subgroups, both more pronounced in patients with SA (Table 2 and

increasing age (hazards ratio [HR] 1.064, CI 1.052-1.076, P < .001),

Figure S1). Overall, the use of hospital resources (25 925 subsequent

female gender (HR1.064, CI 1.052-1.076, P = .046), higher CCI scores

ED visits [median 6, IQR 3-14] and 44 024 admissions [median 7, IQR

(HR 1.064, CI 1.052-1.076, P < .001) and not carrying private insur-

3-15]) were substantial (Table 2). In total 676 patients died during

ance (HR 1.777, CI 1.237-2.553, P = .002; Table S3). Compared with

follow-up with a higher proportion of deaths observed in culture-

the general population, mortality rates were significantly higher in

positive patients (34% vs 24.9%, P < .001). The overall 5- and 10-

SA patients across all age and gender categories (Table 3). The high-

years survival estimates (84.5% and 75.1% respectively) were not

est SMRR was in culture-positive patients in the 16-4 0 age category

different for the periods 1990-1999 and 2000-2010 (P = .18), but

(SMRR 24.2; CI 2.3-261). While there was a gradual decline of SMRR

crude and age-adjusted survival rates were lower in culture-positive

with aging in both subgroups, SMRR remained significantly elevated

patients (Table 2 and Figure S2). Significant prognostic factors were

in all age categories for culture-positive patients.
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TA B L E 3 Age-and gender-specific mortality rates (MR) per 1000 person-years in patients with septic arthritis (SA) compared with age (at
death) matched categories from the general population by standardized mortality rate ratio (SMRR) with 95% CI
Newman status

Age
group

No.

Total
deaths

Total person
y

MR SA

MR gen. pop. a

SMRR

Culture-positive SA
24.2 (2.3-261)

16-4 0

165

27

1585

17.1 (11.2-24.8)

0.71 (0.2-50.3)

40-59

294

59

3317

17.8 (13.5-22.9)

2.37 (1.6-3.7)

7.1 (1.9-25.6)

500

264

4602

57.4 (50.7-6 4.7)

25.57 (16.7-37.2)

2.24 (1.5-3.4)

1408

350

9504

36.8 (33.1-4 0.8)

10.66 (5.2-19.1)

3.45 (1.9-6.4)

16-4 0

236

14

2452

40-59

484

61

6945

>60

688

251

8471

All

959

326

17 867

18.24 (16.3-20.1)

16-4 0

401

41

4037

40-59

778

120

10 262

>60

1188

515

All

2397

676

>60
All
Suspected SA

5.7 (3.2-9.6)

0.71 (0.2-50.3)

8.09 (0.7-87.2)

8.8 (6.7-11.3)

2.37 (1.6-3.7)

3.70 (1.01-13.2)

29.6 (26.1-33.5)

25.57 (16.7-37.2)

1.15 (0.8-1.8)

10.66 (5.2-19.1)

1.71 (0.9-3.2)

All

a

14.4 (1.4-149)

10.2 (1.9-207)

0.71 (0.2-50.3)

11.69 (9.7-13.9)

2.37 (1.6-3.7)

13 072

39.4 (36.1-42.9)

25.57 (16.7-37.2)

1.54 (1.04-2 .9)

27 371

24.7 (22.4-26.1)

10.66 (5.2-19.1)

2.31 (1.3-4.2)

4.93 (1.4-17-8)

Based on WA death data from Australian Bureau of statistics in 2011.
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patients, with a recent joint procedure contributing to around 6% of
cases, which is considerably lower than the 13.4% iatrogenic rate in

This study demonstrates that the incidence of native joint SA rose

Iceland.9 The clinical presentation of SA was unremarkable9,21,22,28,29

steeply between 1990 and 2010, both for culture-positive and sus-

as male preponderance is nearly universal in studies of SA while

pected cases. While patients with culture-positive SA had more prior

the comparatively low age at diagnosis (49 years) likely results from

and subsequent comorbidity and higher mortality risk, patients with

excluding patients with prosthetic joint infection.30 Knees were

suspected SA were also at risk of bone and joint morbidity and in-

the most frequently affected joint, and the relative high frequency

creased mortality.

of hand (wrist/small joints) SA is in line with some recent studies

The overall AIR of 8.5/100 000 including suspected SA cases in

reporting 22%-31% frequencies of SA in the hands.6,11 In culture-

this study was comparable to studies, that included Newman C status

positive SA, Gram stain-positive cocci were found in 62% as in other

patients.11,12 A UK study, which included pediatric cases and lacked

studies6,21,22 but with Gram-negative bacteria observed in about a

12

microbiology data for 77% of cases, found an AIR of 7.8/100 000.

third of cases, these should certainly be considered when initiating

Despite variable case definitions (eg, inclusion of prosthetic joint in-

empirical antibiotic treatment. 29 While in-hospital mortality in this

11,12,21,22

fections), this increasing trend is seen across most studies.

study was at the lower range (2%-10%) reported,6,11,31 our results

The reasons behind this rise in SA cases are less clear. A contribution

suggest that 1 in 10 patients require early readmission due to compli-

from increasing numbers of diagnostic and therapeutic joint proce-

cations of SA. Importantly, our data also illustrate that intensive care

dures has been described,9 while other studies suggest a role for

unit admission, in-hospital mortality and early readmission were not

10,23

aging populations with underlying organ-based comorbidities.

rare in culture-negative, suspected SA. During long follow-up there

Our data confirm the role of comorbidity with SA being the first hos-

was a low risk of SA recurrence limited to female patients,7 which is

pital contact ever in a minority of patients only (10.4%) and 80% of

surprising given that patients continued to accrue comorbidity and

patients having already accrued some comorbidity at SA diagnosis

serious infections. A notable finding was the significant rate of late

associated with a high rate of prior serious infections. This broad co-

osteomyelitis (OM; 1 in 20 of culture-positive SA and one in 50 in

morbidity is in line with recent United States data

24,25

and shows

suspected SA patients) usually within a year of SA diagnosis. OM is

that in most patients a complex interaction of comorbid conditions

well recognized in children with SA where infection easily spreads

and infection risk underlies the development of SA. The proportion

across the growth plate,32 although less so in adults.1 These find-

of Indigenous SA patients (16.4%) was high compared to the 4% pop-

ings suggest that antibiotic therapy for SA may have been insuffi-

ulation in WA identifying as Indigenous; this extends the increased

cient in some patients. We found a higher rate of newly diagnosed

risk of joint infections observed in children to the adult Indigenous

OA in culture-positive SA cases, suggesting more joint damage de-

population. 26,27 Pre-existing joint disease was present in 15% of

velopment following culture-positive SA. Subsequent rates for joint
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aspirations (13.7%) and replacement (2.1%) and new onset of inflam-
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matory joint disease were similar across groups and on the lower end
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of reported SA sequelae.4,7 Rates for other bone/joint complications

Australian Data Linkage Branch, the Western Australian Department
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Compared with the general WA population, excess mortality was
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der categories, confirming the serious nature of SA. Five and 10 year
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suggesting that the longer-term impact of SA was stable over the
study period. Finally, our study included a large comparator group of
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culture-negative SA patients. Small numbers of bacteria within the
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joint space, sample collection after starting antibiotics, poor plating

WR performed data extraction and analysis. JCN wrote and all au-

technique, inability to obtain cultures in timely fashion, diagnostic

thors read and approved the final manuscript.

uncertainty or mis-diagnosis (eg, copresence of crystal arthropathy)
should all be considered as potential reasons for culture-negative

E T H I C S A P P R OVA L A N D C O N S E N T TO PA R T I C I PAT E

SA.31-34 Given the doubling of suspected SA cases and the similarities

The use of de-identified data in this study was approved by WA

in pre-existing comorbidities and joints affected for culture-positive

Health Human Research Ethics Committee and the Data Linkage

and suspected SA cases, it seems unlikely that the increase in culture-

Branch of WA with the restriction to confidentialize small numbers

negative SA was solely due to more misdiagnoses. Importantly, our

(WADOH HREC # 2016.24).

data show that suspected SA is not per se a benign condition with a
1% short-term mortality and increased SMRR in the age group 40-
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59 years. This supports recommendations that negative or absent

Linked data in WARDER data are the property of WA Health and

microbiology testing in clinically suspected SA should not deter from

can only be made available upon reasonable request to WA Health

initiating therapy.1,29,34

through the corresponding author.

Limitations of this study need to be acknowledged. The inclusion
of patients diagnosed with SA in the absence of positive cultures
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ification bias inherent in culture-positive series34 and also provided
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tients with the World Health Organization proposed ICD codes for
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pyogenic arthritis to improve compatibility with other studies, but
this excluded some other forms of bacterial arthritis (Table S2). This
study is based on ICD codes that reflect physician-based diagnoses
reported in discharge summaries, which is a validated approach with
a high positive predictive value. 22,25,35 However, ICD coding data do
not allow study of clinical details such as laboratory findings, type
and duration of antibiotic or other drug therapy or microbiological
susceptibility. On the other hand, the large number of patients, the
distinction between culture-positive and suspected SA and the inclusion of lookback as well as long-term follow-up data with validated endpoints lend considerable strength to these observations.

5 | CO N C LU S I O N S
A steep rise in incidence of native joint SA in WA over 20 years was
linked to later age at diagnosis, increasing numbers of female patients and shifting spectrum of microorganisms. Given the impact of
underlying comorbidity, SA incidence will likely continue to rise. Not
only culture-positive, but also clinically suspected SA carries significant risks of bone and joint complications and death.
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An enquiry into the crippling gout affecting Pacific Islander and
Māori men in Western Sydney
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Abstract
Aim: Despite the effectiveness and availability of urate-lowering therapies (ULT),

2

South Western Sydney Clinical School, The
University of New South Wales, Sydney,
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we continue to see a number of advanced cases of tophaceous gout in the Pacific

3

increased severity of gout in this cohort has been well documented, there has been

Islander and Māori population in Western Sydney. Although the high prevalence and

Department of Rheumatology, Westmead
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little qualitative research undertaken in Australia into the lived experience of this

4

Rural Clinical School Coffs Harbour
Campus, The University of New South
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group of people. It is this gap in the research that our study aimed to address.
Methods: Participants were recruited from the rheumatology clinics at Westmead and
Blacktown Hospitals. Those eligible to participate were Pacific Islander and Māori pa-
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tients with tophaceous gout currently living in the Western Sydney Local Health District
(WSLHD). Data collection took the form of 10 semi-structured interviews, which were
subsequently transcribed verbatim. A thematic analysis of the data was then performed.
Results: Thematic analysis identified 6 key themes: lack of understanding of the disease and its potential effects; missed opportunities for intervention and disjointed care;
chronic reliance upon corticosteroids; trivialization of gout as a nuisance illness; the substantial financial impact of chronic illness; and the all-consuming nature of severe gout.
Conclusion: The human cost of severe tophaceous gout in this cohort is immense. All
10 participants exemplified the disease's devastating social effects. We propose 4 key
recommendations: improved education regarding diagnosis and management; immediate prescription of ULT at first presentation; a lower threshold for out-of-hospital
rheumatologist referral; and improved follow-up through a nurse-and pharmacist-led
collaborative gout management program.
KEYWORDS

chronic disease, gout, Māori, Pacific Islanders, qualitative study, tophi

1 | I NTRO D U C TI O N

over 50 years, we continue to see patients with poorly managed or untreated disease in the Western Sydney Local Health District (WSLHD).

1.1 | Context and rationale

The WSLHD is one of the state's fastest growing areas, encompassing 946 000 residents from diverse economic, social, and cultural

Tophaceous gout is a preventable and curable disease when it is
1

backgrounds.2 Almost half were born overseas and over half speak a

treated in a timely and appropriate manner. Although effective and

language other than English at home.2 Approximately 2% of residents

inexpensive urate-lowering therapies (ULT) have been available for

self-identified as Pacific Islander or Māori in the 2016 census.3

© 2021 Asia Pacific League of Associations for Rheumatology and John Wiley & Sons Australia, Ltd.
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The impetus for this qualitative study arose from the anecdotal
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2.3 | Interviews

observation that patients of Pacific Islander or Māori descent comprised a disproportionate number of those attending the Emergency

Data collection took the form of 10 semi-structured, 1-on-1 and face-

Departments (ED) of Westmead and Blacktown Hospitals with se-

to-face interviews. They were conducted by author 1, who had no

vere tophaceous gout necessitating admission.

prior involvement in the participants’ care, using a combination of pre-

A literature search revealed that although the high prevalence

determined questions and open conversation. Half were conducted

and increased severity of gout in this population had been well-

at Westmead Hospital and half at the participant's home –whichever

documented,4-7 little research had looked into their lived experi-

was their preference. They ranged in length from 34 to 84 minutes

ence. A recent Australian Capital Territory (ACT) 8 study had looked

(average 54 minutes). All were subsequently transcribed verbatim.

at factors contributing to acute flare-ups requiring admission, but
did not address long-standing tophaceous disease. A number of
studies in New Zealand (NZ)7,9-11 and the United Kingdom (UK)12,13

2.4 | Thematic analysis

had highlighted gout's impact on such individuals and communities;
however, no study had explored this in the Australian healthcare

We performed an inductive and iterative thematic analysis of the

setting.

data. Author 1, using an open coding technique, coded the data
manually. As themes emerged, they were explored with author 2

1.2 | Objectives

and Emeritus Professor Stephen Leeder.1 Following the 10th interview theoretical saturation point was reached, with no new themes
emerging in the previous 3 interviews and sufficient depth of data

The objectives of this study were to:

to suggest a small likelihood of new themes emerging in further interviews. The sample size of 10 was therefore considered sufficient

1. address why and how, from each patient's perspective, their
gout had become so debilitating

for the purposes of this study, which is consistent with findings in
qualitative methods literature.15

2. gain a deeper understanding of how each patient viewed their disease and the impact gout had on their lives, and
3. recommend possible strategies for remediation.

2.5 | Comprehensiveness of reporting

We used a ‘grounded theory’14 approach, aiming to form an initial

To ensure completeness and transparency of reporting, we used

inquiry into the lived experience of this particular cohort. Our find-

a modified version of the Consolidated Criteria for Reporting

ings might be confirmed in a larger study.

Qualitative Studies (COREQ).16

2 | M E TH O DS

3 | R E S U LT S

2.1 | Ethics approval

3.1 | Demographics

Approval was granted by the WSLHD Human Research Ethics

Key demographic data for each study participant are presented in

Committee (HREC Ref: AU RED LNR/18/WMEAD/147). All partici-

Table 1.

pants gave prior written informed consent. Express permission was
given for photographs to be taken and published. Cultural advice
was kindly provided by 2 Pacific Islander general practitioners (GP)

3.2 | Thematic analysis

currently practicing in the WSLHD.
Thematic analysis identified the following 6 key themes (summarized

2.2 | Recruitment
Pacific Islander and Māori patients with advanced tophaceous gout
were nominated by rheumatologists conducting clinics at Westmead

in Table 2).

3.2.1 | Lack of understanding of the disease and its
potential effects

and Blacktown. Patients were telephoned and offered an interview.
Of 18 nominated, 10 men agreed to participate and consented to

All participants commented on a lack of information provided by

the protocol.

healthcare professionals early in their disease timeline and a lack
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TA B L E 1

Gender

Age
(y)

Ethnic
background

Employment
status

FHxa

Age at diagnosis
(y)

Disease
duration (y)

ED presentation/
admissionb

1

Male

62

Māori

Employed

Yes

32

30

No

2

Male

62

Samoan

Retired

No

32

30

Yes

3

Male

49

Samoan

Unemployed

Yes

26

23

Yes

4

Male

65

Cook Island

Retired

Yes

40

25

Yes

5

Male

71

Fijian

Retired

No

50

21

Yes

No.

a

Demographic data for each study participant

6

Male

59

Fijian

Retired

No

55

4

Yes

7

Male

35

Samoan

Unemployed

No

25

10

Yes

8

Male

38

Tongan

Employed

Yes

21

17

Yes

9

Male

26

Samoan

Unemployed

Yes

16

10

Yes

10

Male

32

Fijian

Employed

Yes

22

10

Yes

Family history of gout.

b

Emergency department presentation or hospital admission with gout as the primary cause.

TA B L E 2

Key themes and illustrative quotes

Key themes

Illustrative quotes

1. Lack of understanding of the disease
and its potential effects

‘[The doctor] said just here, take these, you've got gout. Go take these, the inflammation will go
down, and you'll be all right.’
‘Never paid much attention to it. I just thought I'd pop a few of these, a few of those, and be okay.’

2. Missed opportunities for intervention
and disjointed care

‘They didn't tell me there was a specialist for gout. If they had told me about the rheumatologist,
then I would have took it seriously.’
‘[It was] mainly a pig-headedness about what my body was trying to tell me. Just living, basically, in
denial. I didn't want to know about it.’

3. Chronic reliance upon corticosteroids

‘You shouldn't be taking this, but I’ll give you this script.’
‘I've just [been] seeing a GP, just getting pain killers… the doctor never said anything else.’

4. Trivialization of gout as a nuisance
illness

‘They're like, oh, I've got another drunk man. They call it the rich man's disease because they think
that we live like kings and lazy, and then that's just what happens.’

5. The substantial financial impact of
chronic illness on the patient and
family

‘Not even enough to buy a bread. For the past 2 something years I've been living here very, very
tightly. Now I eat Nutri-Grain. Nutri-Grain for dinner, Nutri-Grain for breakfast, Nutri-Grain for
a lot.’

6. The all-consuming nature of severe
gout

‘The worse thing ever man, gout. It's just taken over my life, I can't do anything. Basically, everything
just broke down. It all started from the gout.’
‘How much does gout affect my day-to-day life? 99.9%. I've got no life. Either in hospital or at home.
I don't have a social life any more. Nothing.’

of clarity regarding their treatment. As one said, ‘[the doctor] said

to me exactly what the situation is in lay terms.

just here, take these, you've got gout. Go take these, the inflammation

Man, if I'd have had that conversation 30 years ago,

will go down, and you'll be all right.’ This deficiency in information re-

brilliant.’

sulted in some only taking their allopurinol during flare-ups, rather
than preventatively. When they realized that the allopurinol was in-

Furthermore, 8 participants expressed that they had been un-

effective for an acute attack, they reported stopping it altogether.

aware of how severe gout could become and so did not, initially,

For one, this resulted in a 20-year period of managing his pro-

take it seriously. They perceived gout as an acute rather than a

gressively worsening gout with symptomatic treatments alone. His

chronic illness, and so were mostly ‘just looking for a quick fix’. In the

severely deformed hands (Figure 1), with numerous large tophi,

words of one, ‘never paid much attention to it. I just thought I'd pop a

cause significant day-to-day morbidity. When asked why he thought

few of these, a few of those, and be okay.’ Going forward, 7 believed

that his gout had become so severe, he replied:

that more needed to be done at the community level to ensure better understanding of gout and its potentially severe effects:

‘It's just one of those things that of course you're
young and bullet proof. But, if someone had set me

‘They could have a program. I'd love to come speak at

down like [my new doctor] did, and just explained

one of those programs. There should be something
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However, it is important to note that such often-advocated lifestyle changes have a limited evidence base.17

3.2.3 | Chronic reliance upon corticosteroids
Five participants had taken high-
dose prednisone for extended
periods and 3 were still taking it daily. A 35-year-old Samoan man
reported taking up to 150 mg daily for 10 years. He sourced his
prescriptions from 3 different GPs, who would say ‘you shouldn't be
taking this, but I’ll give you this script.’ This over-prescription had disastrous consequences –in 2016 the participant suffered multiple
osteoporotic vertebral fractures. He had been wheelchair-bound for
3 years at the time of interviewing.
F I G U R E 1 Hands of a 62-y-old Māori man demonstrating
extensive tophi. (Consent was obtained from the patient to publish
this image)

Along with an over-prescription of corticosteroids, we also noted
an under-prescription of ULT. Six participants reported that it was some
years after their initial diagnosis that their GP first offered allopurinol.
This is consistent with UK research demonstrating that the majority of
patients had not been prescribed ULT even after 10 years.18 One par-

like that. Just to spread the word, it's serious. Gout is

ticipant had been managing his worsening gout for 17 years with in-

not a laughable [matter]... if you don't take care of it,

domethacin alone, thinking that this was the only treatment available:

look after it, it can ruin your life.’

‘I've just [been] seeing a GP, just getting pain killers… the doctor never said
anything else.’ Now, aged 38, he has been told that his kidneys might
be failing due to its excessive use. Given the availability and efficacy of

3.2.2 | Missed opportunities for intervention and
disjointed care

modern ULT, this should have been preventable.

For 9 participants, a key barrier to gaining control over their ill-

3.2.4 | Trivialization of gout as a nuisance illness

ness was the lack of timely referral to a rheumatologist. Despite
1 participant's gout having been diagnosed 21 years earlier, he

Seven participants felt that some individuals involved in their health

had never been so referred. His gout became progressively more

care, particularly in primary care and ED, viewed gout as trivial, not

severe, requiring frequent attendances to the ED. He commented

warranting further investigation or special attention –as one de-

on these missed opportunities for intervention, stating ‘they didn't

scribed it, a ‘nuisance illness’.

tell me there was a specialist for gout. If they had told me about the

One 26-year-old's gout had been diagnosed 10 years earlier –

rheumatologist, then I would have took it seriously. I just thought the

an unusually early onset. He had disabling gout in hands (Figure 2),

painkillers will fix it.’

knees and feet, and needed a wheelchair. In his earlier interactions

In a similar vein, 8 felt that their care had been disjointed; they

with health care professionals, he felt as if he was being blamed for

experienced periods where they had, for both system and patient

his illness: ‘they're like, oh, I've got another drunk man. They call it the

factors, been lost to follow-up. Most felt that their GPs did not see

rich man's disease because they think that we live like kings and lazy, and

gout as important and many felt dismissed (see theme 4). However,

then that's just what happens.’ As a result of this stereotyping, he was

the majority also volunteered their own culpability. Many reported

not afforded the support and treatment he needed and, at the age of

they had been ‘in denial’ and had chosen to prioritize lifestyle over

24, became bed-bound with chronic gout-related ulcers. It was only

health. Some noted they had, at times, been reluctant to see their GP

in the last 9 months, after his mother had actively sought a different

because they did not want to have to reduce their alcohol intake or

specialist who recognized that his gout might be allopurinol-resistant

alter their diet. One commented:

and commenced him on an alternative medication (benzbromarone),
that he has started to recover both physically and psychologically.

‘[It was] mainly a pig-headedness about what my body
was trying to tell me. Just living, basically, in denial. I
didn't want to know about it. I'll take the pills, I'll take
the drugs and everything, and let it take care of itself.

3.2.5 | The substantial financial impact of chronic
illness on the patient and family

The one basic, main basic reason is that I just did not
care enough about my condition to treat it properly. I

Chronic illness and disability can have damaging socio-economic effects

liked my lifestyle.’

on patients and their families.19 All participants reported a substantial
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F I G U R E 2 Hands of a 26-y-old
Samoan man. X-rays demonstrate erosive
changes in multiple joints and soft tissue
swelling due to tophi. (Consent was
obtained from the patient to publish this
image)

impact on their financial situations. The severity of their gout forced 7

I don't have a social life any more. Nothing. Not what

to stop work. One, unable to work due to his osteoporotic spinal frac-

I used to have.’

tures, relies on the Newstart allowance.2 After rent and buying his necessary medications, he is left with $100 a week –in his own words:

Another major challenge of living with chronic illness is maintaining
one's mental health.21 One participant reported being depressed for

‘Not even enough to buy a bread. For the past 2 some-

many years, not wanting to leave the house and self-medicating with

thing years I've been living here very, very tightly. Now

marijuana –‘and then it was like from there I just started to notice that I

I eat Nutri-Grain. Nutri-Grain for dinner, Nutri-Grain for

didn't really go out with people, or like my friends, I just cut them off be-

breakfast, Nutri-Grain for a lot.’

cause I was just too tired.’
The osteoporotic patient also reported struggling with his men-

Chronic illness also affects patients’ families. Following 8 years of

tal health, finding it especially difficult because of the breakdown of

poorly managed gout, the bed-bound aforementioned 26-year-old re-

his relationship. He spent almost all his time in his 3 × 3 m apartment,

quired such a high level of personal care that his mother had to give up

hardly ever seeing friends or family and unable, due to his spinal

full-time employment to look after him around-the-clock. The annual

fractures, to get down the stairs:

household income halved from $50 000 to $25 000, putting significant
pressure on this already struggling family.

‘23 hours a day. It's a prison. I got to get somebody to
go do my shopping, or I starve… I nearly died a couple
of times. There's one time I had an attack, for a week.

3.2.6 | The all-consuming nature of severe gout

I had nothing, no medication. I OD'ed on Panadol, I
took a whole box of Panadol in a couple of hours.’

A key theme emerging from previous qualitative studies of chronic
illness centers on the struggle to balance one's life alongside one's
illness management. 20 Our study confirmed this, with all 10 partici-

4 | D I S CU S S I O N

pants reporting that gout had greatly affected their ability to live the
life they had envisioned. Seven reported having little or no social life

Our first objective was to better understand why and how gout had

due to their gout and 3 reported the disease as being the precipitat-

become such a debilitating disease for these men. While the etiology

ing factor in the breakdown of a relationship. The following quotes

is complex and multifactorial, our first 4 themes provided some level

from 2 interviews provide stark reminders of the devastating effect

of insight. Similar themes were also noted in a recent ACT study.8 A

which chronic gout can have on an individual:

major barrier to effective management appears to be a lack of knowledge and understanding of gout, its treatment, and, when poorly

‘The worse thing ever man, gout. It's just taken over

controlled, its potentially severe long-term outcomes. This lack of

my life, I can't do anything. Basically, everything just

knowledge was a key barrier emerging from qualitative studies in the

broke down. It all started from the gout.’

UK 22 and New Zealand.23 Due to this poor understanding and misperception of gout as largely an acute illness, it often requires a major

‘How much does gout affect my day-
to-
day life?

adverse event for these patients to take their gout seriously. However,

99.9%. I've got no life. Either in hospital or at home.

recognition of the potentially grave consequences of gout this late in
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their disease timeline provides major challenges for both patients and

however, starting ULT concurrently with treatment for the acute

their treating professionals.

attack may be appropriate.’29 As Pacific Islander and Māori indi-

Our second objective was to gain a deeper understanding of how

viduals are more at risk of severe outcomes, prescription of ULT at

these patients viewed their disease and what it was like to live with

first presentation should be strongly encouraged. As highlighted by

it. Previous studies demonstrated how chronically ill people need

theme 2, these patients are at risk of loss to follow-up and therefore

to make constant adjustments to their lives, juggling competing pri-

the first presentation might be the only opportunity to commence

orities, including the management of their condition. 20 What came

ULT. However, early prescription must be combined at commence-

through strongly, reflected in themes 5 and 6, was the immense

ment with improved education about flare-ups. This should improve

human cost of gout. This human cost can be noted elsewhere in the

ULT adherence and minimize reliance on prednisone and sympto-

literature -Tatlock et al describe pain as the defining symptom of

matic treatments. The potential benefits of this strategy are being

gout, leading to a range of impacts on health-related quality of life,

recognized by clinicians and governing bodies, with starting ULT im-

including impairment of physical function and sleep. 24 All 10 partici-

mediately during a flare-up now being a conditional recommenda-

pants in our study provide excellent case examples of gout's crippling

tion3 of the 2020 American College of Rheumatology (ACR) clinical

effects and the drastic changes it can impose on one's life. For many,

guidelines.30

gout had been the catalyst for a series of devastating outcomes and,
given that these outcomes might have been avoided with effective
control, this is now a source of immense frustration and regret.
Our final objective was to recommend strategies to help reduce

4.3 | A lower threshold for rheumatological referral
in this population group

this major disease burden. In response to the key deficits in patient
care highlighted by our 6 themes, we propose 4 recommendations.

While gout can often be managed effectively without hospital involvement, Pacific Islander and Māori patients are at greater risk of

4.1 | Improved patient education and increased
awareness of gout in this population group

tophaceous erosive joint disease and other adverse outcomes, as
highlighted by themes 5 and 6. An early appointment with a rheumatologist is indicated.
Gout care in secondary or tertiary settings such as rheumatology

As highlighted by theme 1, effective prevention will require greatly

clinics is not the single or ideal solution, and we must ensure that

improved patient education, initially and continuing, particularly re-

GPs and pharmacists involved in the care of gout patients are ade-

garding the importance of adherence to ULT and the potential out-

quately trained in gout management.31,32 However, a one-off initial

comes if gout is poorly controlled.

appointment at a rheumatologist's consulting rooms for diagnosis

This information could come from GPs, but is likely to be more

and early formulation of a comprehensive management plan would

effective (see recommendation 4) coming from nurses25 or phar-

likely be beneficial. While the effect of an earlier referral has not

macists26 as part of a wider gout management program. Australian

yet been investigated in the literature –perhaps a focus for future

work has suggested that community pharmacists have a particularly

research –it is important to note that almost all our participants felt

important role in the provision of education to gout sufferers and

they would have benefited from this extra level of surveillance.

in monitoring medication adherence at the time of medication dispensing. 26 Two North American studies involving pharmacist-
led
interventions which used automated telephone technology27 and
telephone contact with provision of educational and dietary materi-

4.4 | Improved follow-up care through either a
nurse-led or pharmacist-led gout program

als28 also improved outcomes in gout patients.
Effective prevention would also be aided by increased aware-

In order to minimize the loss to follow-up we noted in our study, each

ness of gout in the wider Pacific Islander and Māori community,

patient needs more individualized and closely monitored manage-

especially among the young. Some participants suggested that this

ment. Both pharmacist-led27,28 and nurse-led25 interventions have

could be achieved through seminars run either through the various

been shown to result in significant improvement in achieving the tar-

Pacific Islander and Māori parishes or through established commu-

get serum urate levels.33 Two programs in New Zealand, Gout Stop34

nity groups, such as the Fiji Youth Initiative. Given the low health

and Owning My Gout,35 have demonstrated that pharmacist-
led

literacy in this population, educational interventions would need to

collaborative programs can reduce the barriers to accessible treat-

be carefully designed and culturally appropriate.

ment for Pacific Islander and Māori people and improve outcomes.
A recent UK randomized trial demonstrated that gouty patients

4.2 | Immediate prescription of ULT at first
presentation

preferred nurse-led to GP-led care. It resulted in better knowledge,
greater persistence on ULT, and fewer flare-ups.36 Furthermore, this
approach has also been shown to be cost-effective. 25 One potential
advantage of a nurse-led program over a pharmacist-led program is

Current Australian Therapeutic Guidelines state ‘starting ULT

that community nurses can visit patients’ homes, which likely results

has traditionally been delayed until the acute attack has resolved;

in greater awareness of their social and economic circumstances,
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more patient engagement with the program and a decreased loss
to follow-up.

25

E T H I C S A P P R OVA L
Western Sydney Local Health District (WSLHD) Human Research
Ethics Committee.

4.5 | Study limitations

ORCID
William Coleman

Aside from the small sample size, which has already been addressed

Peter Wong

https://orcid.org/0000-0001-9102-1736

https://orcid.org/0000-0002-2182-1815

in the methods section of this paper, a further limitation was participant recall bias regarding management. This potential confounder
was more likely given the long duration of many participants’ disease.

N OT E S
1

MD PhD DMedSc FRACP FAFPHM, Director of Research and
Education Network, Western Sydney Local Health District; Emeritus
Professor of Public Health and Community Medicine, The University
of Sydney.

2

Fortnightly payment of approximately $565 from the Australian
Government. Available to those between the ages of 22 and 66 who
are either looking for work or are sick or injured and cannot do their
work for a short period of time. The name was changed from Newstart
to JobSeeker in March 2020.

3

The ACR guidelines state that ‘conditional recommendations reflect
scenarios for which the benefits and risks may be more closely balanced and/or low certainty of evidence or no data are available’.

Another important limitation to address was the absence of
female participants in our study. Because of the greatly increased
prevalence of gout in men in general, a separate study of women,
especially of post-menopausal women, is warranted.
Finally, it is important to note that as the study population comprised those of Pacific Islander and Māori ethnicity only, study findings are not necessarily generalizable to other gout populations.

5 | CO N C LU S I O N
The initial focus of this research project was the financial cost to
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Department of Clinical Pharmacology &
Toxicology, St Vincent’s Hospital, Sydney,
New South Wales, Australia
3
Centre for Health Systems and Safety
Research, Australian Institute of Health
Innovation, Macquarie University, Sydney,
New South Wales, Australia
4

Biomedical Informatics and Digital Health,
School of Medical Sciences, Faculty of
Medicine and Health, The University of
Sydney, Sydney, New South Wales, Australia

Management guidelines for gout highlight the importance of both pharmacological
and non-pharmacological treatments. Dietitians can potentially assist in improving
gout's associated dietary and lifestyle factors, and thereby play a role in improving
its management. The aim of this study was to investigate perspectives of Australian
community dietitians on whether their role in gout management could be expanded
to improve management and treatment of gout.
Method: A snowballing recruitment strategy was used. Dietitians known to the re-
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any barriers and facilitators experienced. Interviews were transcribed verbatim and
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Semi-structured interviews (one-on-one) were conducted with 16 dietitians. The
focus was on their experiences of contributing to the management of gout, including
independently analyzed by 2 reviewers to identify themes.
Results: The main reported role of dietitians in gout management was providing patient education. An identified facilitator was dietitians' understanding of gout and
its dietary management. Barriers included the emphasis placed on medications for
treatment by clinicians and patients, consultation costs, limitations in the evidence
for the efficacy of dietary changes and lack of specific training in gout for dietitians.
Dietitians predominantly managed the other metabolic conditions commonly associated with gout.
Conclusion: Currently, the role dietitians play in gout management is limited.
However, dietitians have the potential to take on larger roles in gout education and
can also indirectly contribute by way of management of commonly associated comorbidities in gout patients.
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facilitators or barriers to dietitians' involvement in the management
and treatment of gout.

Gout is the most common form of inflammatory arthritis, affecting approximately 2.9% of Australians.1 Hyperuricemia, defined as
serum uric acid (SUA) concentration >0.41 mmol/L, 2 is the leading

2 | M E TH O DS

cause of gout, which results in the deposition of monosodium urate
crystals in joints and surrounding tissues. 2 Progressive crystal depo-

Ethics approval was obtained by University of New South Wales

sition is painful, debilitating and if left untreated, may cause irrevers-

Human Research Ethics Application (Reference number 2014-7-10)

ible joint damage.3 The condition contributes to poor quality of life,

prior to study commencement.

4

decreased work productivity and is associated with long-term metabolic comorbidities such as cardiovascular disease.5
Hyperuricemia and gout are associated with a range of lifestyle

2.1 | Participants and recruitment

factors such as excessive consumption of purine-rich foods (including
meat and seafood), alcohol (particularly beer and spirits) and sugar-

Australian community dietitians were recruited by contacting gen-

sweetened beverages.6 There are international guidelines which

eral practitioners (GP), who had participated in previous research

outline both pharmacological and non-pharmacological strategies

conducted by the research group,15 and asked to provide contact

for gout management.7-9 Urate-lowering therapies (ULTs), such as

details of dietitians within their networks. Dietitians were then

allopurinol, are the main pharmacological treatments for gout. Non-

contacted via a letter of invitation to participate in the study. This

pharmacological strategies include limiting dietary purine intake and

was followed with a phone call 3 months post-distribution if di-

weight loss for patients who are overweight or obese. Despite these

etitians failed to respond. A snowballing recruitment strategy was

guidelines and the availability of effective ULTs, knowledge of gout

used, where participants were asked to provide contact details for

and drug adherence among people with gout remains low. People

other dietitians they thought would be interested in participating in

with gout demonstrate the lowest adherence to drug therapy when

the study.16 Recruitment continued until thematic saturation was

10

compared to patients with other chronic diseases.

achieved (16 interviews).

Current literature suggests the limited education patients receive, and thereby the deficit in patient knowledge, on the dietary
and lifestyle factors associated with gout may contribute to the

2.2 | Data collection

poorly controlled condition.11 In a United States study, the vast
majority of participants with gout were unaware of foods that may

Directly prior to each interview, the purpose of the study was ex-

lead to a gout attack. Specifically, patients reported vegetables and

plained to participants and written consent was obtained. One-

chicken as triggers compared to high-purine foods, such as meat

on-one interviews, of approximately 20-30 minutes (average

and seafood which are documented to precipitate gout attacks.12

26 minutes), were conducted. Participants were reimbursed with

In Australia, accredited practicing dietitians play a role in chronic

$50 gift cards for their time. Interviews were semi-structured and

disease prevention and management by delivering counseling, ed-

focused on participants’ interactions with people living with gout

ucation and support to patients to achieve dietary patterns that

and their experiences of managing gout. All interviews were con-

optimize health. Thus, dietitians could potentially fill knowledge

ducted by one researcher with expertise in conducting qualitative

gaps in gout education and provide individualized and holistic ad-

interviews with clinicians (ABC). Interviews were audio-recorded,

vice to patients with gout in accordance with management guide-

transcribed verbatim and de-identified to ensure confidentiality.

lines. Studies conducted in China and Finland have demonstrated
the effectiveness of dietary counseling and lifestyle modification
for the management of chronic diseases such as type 2 diabetes

2.3 | Analysis

mellitus (T2DM) and heart disease. In a large randomized clinical
trial, diet and lifestyle education as well as monthly follow-ups with

Analysis of transcripts was undertaken concurrently with conduc-

dietitians were shown to be more effective than medication alone

tion of interviews in order to determine when theme saturation

in preventing T2DM.13 Similarly, studies exploring people living

occurred. Each transcript was analyzed by 2 independent review-

with gout experiences suggest a more personal and individualized

ers with expertise in qualitative methods and gout (ABC, ADN) and

approach to gout management may lead to better monitoring and

themes were extracted using a general inductive approach (ie no

patient outcomes.14

a priori framework was used). After analysis of 5 transcripts, the

Few studies have examined the specific role of dietitians in the

reviewers convened to discuss emerging themes and developed a

management of gout. The aim of this study was to explore the cur-

framework for the analysis of remaining transcripts and re-analysis

rent role of Australian community dietitians in gout management

of the first 5 transcripts.17 Any discrepancies in coding were re-

and dietitians' views on whether their role could be expanded upon

solved via consensus. Discrepancies can arise in qualitative analysis

to improve treatment. We also aimed to identify any perceived

when 2 reviewers independently analyze transcripts. Discrepancies
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included coding of text under different themes/subthemes. When

an underlying condition. It's not usually why they're referred to me”

this occurred, the 2 reviewers convened to discuss why they coded

(#27). Consequently, gout was very rarely the primary focus of the

the text under the specific theme/subtheme. This discussion led to

consultation. Dietitians reported that gout was viewed as less im-

resolution of all discrepancies. A third independent reviewer was not

portant than other conditions within the consultation and by doctors

required in this study.

and patients. A dietitian said “[Gout] would tend to be a sort of thing
that might get talked about as a one off and maybe as just 5 minutes
or so within another consult… It just seemed like a trifling… health

3 | R E S U LT S

issue” (#47).

Fourteen women and 2 men were recruited and had on average
12 years of experience (range = 2-30 years). Dietitians were either

3.1.2 | Advice and education

practicing in private practice (n = 13), government community health
(n = 2) or both (n = 1). All dietitians were practicing in New South

Dietitians explained they provided individualized and holistic advice

Wales, Australia and relatively distributed across 6 local health dis-

with respect to diet and lifestyle. Diet advice for gout patients con-

tricts of Sydney, Australia (2 in South-eastern Sydney, 2 in Sydney,

sisted of foods that should be limited such as high-purine foods, red

4 in Nepean Blue Mountains, one in Northern Sydney, 2 in South-

meat, organ meats, fructose, seafood and vegemite. Additionally,

western Sydney and 5 in Western Sydney).

low purine foods, vegetables and milk/dairy products were encour-

Emerging themes from dietitian responses were grouped into 3

aged. Dietitians also mentioned limiting alcohol intake and increasing

categories: (a) dietitians' current role in gout management; (b) facil-

water consumption as part of their advice to gout patients. Lifestyle

itators to dietitian current role and/or expansion of role; (c) barriers

advice was reported to consist of encouraging basic levels of physi-

to dietitian current role and/or expansion of role. These are summa-

cal activity and losing weight if required.

rized in Table 1.

Dietitians also described providing advice in the context of associated comorbidities such as diabetes and obesity, stating that
dietary advice for these conditions can in turn help with gout. One

3.1 | Current role in gout management

dietitian stated, “Giving them a diet, it's not only going to help … one
of their conditions, it's going to help all of them … a lot of the diets

Most dietitians reported they had a small role in gout management

overlap with each other” (#27).

as it was a condition that was infrequently seen in their practice.

Most dietitians also reported providing written educational ma-

A participant explained, “Definitely a smaller role when compared

terial to gout patients, most commonly sourced from the Dietitians

to, for instance, diabetes, high blood pressure, high cholesterol”

Association of Australia or Arthritis Australia. One dietitian stated,

(Dietitian #27). Nonetheless, dietitians described a typical gout

“Everything that I give is always written down because no-one re-

patient as male, middle-aged to elderly, overweight and an alcohol

members things when they go home” (#46).

drinker with various comorbidities such as diabetes, hyperlipidemia,
hypertension and cardiovascular disease. Dietitians also reported
treatment of gout.

3.2 | Facilitators to current role or an expansion of
role in gout management

3.1.1 | Referrals

3.2.1 | Good understanding of gout and
its management

All dietitians reported most of their gout patients were referred

Most dietitians appeared to have a good understanding of the diet

to them from a GP. However, dietitians explained that gout pa-

changes that are recommended for a patient with gout, and also

tients were referred primarily for other comorbidities, in particular

demonstrated a good understanding of the impact of such foods

weight loss and diabetes, “Usually [gout's] probably a secondary or

on SUA concentrations. A dietitian said, “It's actually the purines in

that a high proportion of gout patients were taking medications for

TA B L E 1

Summary of dietitian roles, and facilitators and barriers to involvement, in gout management

Current roles

Facilitators

Barriers

Referrals received from general practitioners
infrequently for gout
Provision of advice and education

Good understanding of gout and its
management
Patient's positive attitude toward managing
gout with diet and lifestyle

Strong emphasis placed on medications in
gout management
Lack of evidence for link between diet and
gout
Lack of training on gout for dietitians
Cost of dietitian consultations

|
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food that get converted into the uric acid or raise the uric acid levels”

1405

3.3.3 | Lack of training on gout for dietitians

(#47).
The majority of dietitians reported a lack of training or continuing
education for dietitians in gout. One dietitian said, “I don't think we

3.2.2 | Patients' positive attitudes toward
diet and lifestyle

get a lot of [training] at all… when I first started as a dietitian, I think
when I heard someone come in with gout, it was like what?” (#40). A
smaller number of dietitians explained the lack of continuing educa-

Dietitians explained that some patients preferred managing their

tion on gout was likely to be because gout patients represented only

gout with lifestyle and diet changes, referring to medication as a

a small proportion of their clients. A dietitian said, “I think, as you do

“last resort” (#44). A dietitian said, “There's some people who you

get more patient referrals you might look into going to more confer-

get who come in, they say ‘I really don't want to try the medica-

ences and web chats as well” (#18).

tion. I want to try through diet first’” (#10) and another explained,
“Generally medications is one that they don't like taking for the long
term” (#12).

3.3 | Barriers to current role or an expansion of role
in gout management

3.3.4 | Cost of dietitian consultations
A number of dietitians raised concerns surrounding the eligibility of
gout patients for Medicare-covered dietitian consultations. One dietitian said, “They have to meet certain criteria, so I don't know if
gout alone is enough of a condition to get that” (#32). Participants

3.3.1 | Emphasis on medications in
gout management

explained that patients who were specifically referred to dietitians
for gout had to pay for their consultation and this stopped people
from visiting a dietitian and also returning for multiple consultations.

The majority of dietitians believed gout management is currently

For example, “Wouldn't be all that easy to access a dietitian just for

very pharmacologically focused. This was the most frequently re-

gout unless you're wealthy enough to be willing to pay… I think the

ported barrier and why dietitians felt they played a small role in

cost would be a bit of a barrier” (#47).

gout management. A dietitian said, “I really do see that medication is taking a higher role at the moment” (#40). Several dietitians
disagreed with the emphasis on medications, with one stating,

4 | D I S CU S S I O N

“Medication should always be the backup plan… diet and exercise should always be first” (#46). This emphasis on mediations

This was the first qualitative study to explore the views and role of

was viewed to be the primary reason why “GPs don't refer” (#32).

Australian community dietitians in gout management. Our inter-

Furthermore, dietitians reported that GPs “don't realize that there

views revealed that the main role of dietitians is to provide individu-

are some dietary components that can be changed to reduce uric

alized and holistic advice and education about diet and lifestyle to

acid levels” (#18), and GPs “don't see the dietitians having a role

people with gout. Supporting this, participants demonstrated a good

in managing [gout]” (#47). In response, a number of dietitians re-

understanding of gout and its management, which could facilitate

ported that educating GPs would facilitate an expansion of dieti-

their further involvement in gout management. The primary barrier

tians' roles in gout management.

to dietitians currently being involved and broadening their role was
identified to be the strong emphasis placed on medications and not
diet in the management of gout.

3.3.2 | Lack of evidence for link between
diet and gout

Dietitians appear to play a limited role in gout management,
primarily because they very rarely see patients for gout. Dietitians
explained that this was likely due to multiple factors (eg cost), a key

Dietitians stated there was not enough evidence and research link-

factor being the heavy emphasis on pharmacological gout manage-

ing positive effects of managing diet on gout outcomes to justify a

ment by doctors and guidelines. Guidelines for gout recommend

strong involvement of dietitians in gout management, and thus why

long-term ULT, which has been shown to be extremely effective

gout was not a primary focus for dietitians. A dietitian said, “If there's

in lowering SUA concentrations in gout patients,18,19 but guide-

some really good evidence that I should be giving dietary advice then

lines also recommend patients with gout limit their consumption of

I would, but I’m not aware of that evidence” (#47). Many dietitians

high-purine foods, drink plenty of water and lose weight. Dietitians

stated that, “Some more research would be nice” (#24) and hav-

also believed that GPs' lack of awareness about diet and lifestyle

ing more evidence would drive their involvement in gout manage-

in gout could be fueling this over-emphasis on pharmacological

ment. One dietitian explained, “If I knew that there was a real course

management.

where diet alone could contribute and help with these people… Then
there's a real drive to see those patients as well” (#40).

The literature surrounding the importance and effect of dietary
interventions in gout is still unclear. The advice currently provided by
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dietitians to gout patients is in accordance with internationally pub7,20,21

lished guidelines;

good understanding of the diet and lifestyle aspects currently rec-

however, guidelines published in Australia

ommended for gout management and as such, would be capable

and New Zealand suggest more general dietary recommendations

of providing accurate information to people with gout. However,

for gout due the paucity of high-level evidence. 8 Although stud-

this good understanding was despite a reported lack of training

ies have successfully demonstrated the impact of diet and lifestyle

received by dietitians in gout. Additionally, dietitians reported

on reducing the incidence of gout,

22,23

there is limited evidence on

viewing gout with less importance than other conditions they com-

the impact of diet and lifestyle changes on gout outcomes in peo-

monly manage. This may suggest that a lack of training, combined

ple with gout. Recent pilot studies suggest that dietitian-directed

with people with gout representing only a small proportion of their

diet modification may lower SUA concentrations and gout flares

patients, is influencing their attitudes and focus rather than their

in people with gout.

24,25

However, previous studies, not involving

knowledge.

dietitians, have demonstrated that providing general dietary edu-

There were several limitations to this study, including a reliance

cation compared with specific dietary recommendations for gout

on self-reporting, and confirmation of the validity of dietitian claims

to people already on ULT does not affect SUA concentrations. 26

through ethnography studies was not performed. As with all research

Such uncertainty surrounding diet interventions could, in part, also

involving voluntary recruitment methods, there can be an inherent

account for the reported lack of referrals from GPs to dietitians

selection bias in participants, as those who agree to the study may

specifically for gout. Further, as expressed in the interviews, most

be more interested and/or knowledgeable in gout. However, under-

dietitians themselves would like more robust evidence linking diet

taking continuous recruitment until thematic saturation is reached

and improved gout outcomes before expanding their role in gout

can alleviate some of this selection bias. Furthermore, Sydney is a

management.

large multi-cultural city with gout prevalence varying across differ-

Dietitians in our study described that they often managed

ent ethnic backgrounds. Although dietitians in this study practiced

gout in combination with other comorbidities, particularly obe-

in a wide cross-section of local health districts across Sydney, there

sity, diabetes and other cardiovascular risk factors, which are

may be some differences in the advice provided by dietitians based

commonly associated with gout. 27-29 One study found that reduc-

on an individual's ethnic background with advice dependent on

ing the body mass index of gout patients through dietary modifi-

foods they are used to eating. This may also impact on the extent to

cations can lead to a reduction of SUA concentrations and gout

which an individual's diet can be adapted for management of gout.

attacks.

30

Another study demonstrated a graded relationship be-

Similarly, health literacy is variable across locations in Sydney and

tween weight loss and reduction in SUA concentrations in men

people with gout may not be receptive to dietary advice or seeing

with a high cardiovascular risk profile. 31 This could be a potential

a dietitian if they do not understand the information provided. In

area where dietitians could indirectly improve the management of

addition, there are associated costs to seeing a dietitian in Australia,

gout, as the typical gout patient was reported by dietitians in our

a concern raised by dietitians in this study. However, this factor is

study to be overweight, and weight loss was one of the primary

removed if a patient receives a referral to see the dietitian from their

reasons patients were reported to be referred to dietitians. 32,33

general practitioner.

Furthermore, there is high prevalence of cardiometabolic comor-

In conclusion, this study explored the current and potential role

bidities (eg cardiovascular disease, diabetes) in people living with

of Australian community dietitians in gout management. Dietitians

gout, contributing to increased mortality risk. 34,35 Diet modifica-

currently report playing a minor role in gout management. However,

tions are well-k nown to reduce cardiometabolic risk factors and

given that gout is becoming increasingly prevalent and international

recently have been demonstrated to also concurrently lower SUA

guidelines for dietary and lifestyle modifications for managing gout

concentrations, whereas similar benefits have not been shown

exist, dietitians could play a larger role in gout management in con-

with ULT. 36,37 Therefore, individualized and holistic dietary advice

junction with pharmacological treatment. Particularly, as gout pa-

simultaneously targeting gout and cardiometabolic comorbidities

tients are largely multimorbid, dietitians could have an increasing

could be an area where dietitians have a greater role. Increasing

role in the secondary holistic management of gout through treat-

awareness of the association between obesity, cardiometabolic

ment of associated metabolic comorbidities to indirectly manage

comorbidities and gout and the potential benefits of dietary mod-

gout, such as programs to improve weight loss and increase physical

ification, through education of dietitians and GPs, could lead to

activity. Collaborations with GPs, the main carers of patients with

increases in the number and frequency of gout patients consulting

gout, or with community pharmacists who dispense the medications

with dietitians.

for gout, is required. GPs can more regularly refer their patients with

Studies have found that people with gout are very interested in

gout to a dietitian for a more holistic approach to gout management

diet information. 38,39 Furthermore, dietitians reported that people

as gout guidelines suggest medications in conjunction with dietary

with gout often expressed a desire not to manage their gout with

and lifestyle modifications. Similarly, pharmacists can suggest to pa-

medications. Therefore, there is a potential role for dietitians to

tients picking up their long-term gout or over-the-counter acute gout

educate patients in this area, particularly people with a preference

medications to ask their GPs about referral to a dietitian to expand

for non-pharmacological management. Dietitians demonstrated a

their gout management.
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Abstract
Aim: The aim of this study was to investigate the effectiveness of pain neuroscience education (PNE) in addition to usual treatment in patients with fibromyalgia
syndrome.
Methods: Forty patients were randomized into 2 groups. The experimental group
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underwent PNE sessions over 6 weeks in addition to pharmacological treatment, and
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blinded researcher.

the control group was given only pharmacological treatment. The primary outcome
measure was functional status and the secondary outcome measures were widespread pain pressure threshold and kinesiophobia level. All assessments were conducted before the intervention and at the end of the 6th and 12th weeks by the same
Results: The intervention group had significantly greater improvement than the control group in terms of the mean total scores in the Fibromyalgia Impact Questionnaire
(P = .001) and the Tampa Scale of Kinesiophobia (P = .001) with large effect sizes.
The intervention group also had significantly greater improvement in the pain pressure threshold values of the cervical (P = .040), thoracic (P = .001), lumbar (P < .001),
elbow (P = .005) and calf (P = .006) regions with moderate-to-large effect sizes.
Conclusion: This study showed that the addition of 6-week PNE sessions to pharmacological treatment was successful in improving functional status, widespread
pain pressure threshold, and level of kinesiophobia in patients with fibromyalgia syndrome during a 12-week follow-up period.
KEYWORDS

fibromyalgia, functional status, pain neuroscience education, pain pressure threshold,
pharmacological treatment

1 | BAC KG RO U N D

mechanism in the pathophysiology of widespread pain experience
and other symptoms related to FMS. 2,3 Different biologic factors

Fibromyalgia syndrome (FMS) is an important chronic condition

may cause hyperexcitability of the central nervous system in pa-

seen in 2% to 5% of the general population, characterized by wide-

tients with FMS.4,5 In addition to such neurobiological factors,

spread pain and often accompanied by fatigue, cognitive problems,

negative or maladaptive thoughts, emotions, cognitions, and cat-

1

and sleep disturbances. Although the etiology of FMS remains

astrophizing and hypervigilance behaviors have been associated

unclear, nociplastic pain has been reported as the most accepted

with FMS.6
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There are multiple evidence-based treatment guidelines for fi-

the study period with persistent and diffuse pain, were screened for

bromyalgia. Pharmacological treatments are widely used for this

eligibility by an independent physician (MAL). All the participants

disease. The European Alliance of Associations for Rheumatology

were informed in advance about the study procedure and signed

(EULAR) reported that among the many treatment modalities, the

consent forms.

strongest evidence for the initial stage has been obtained from
pharmacological treatments, exercise therapy, and patient education.7 Furthermore, many patients diagnosed with fibromyalgia com-

2.2.2 | Inclusion criteria

plain of widespread pain, but the underlying cause or mechanism
is unknown. Patients who misunderstand pain mechanisms seem

Patients who met the following inclusion criteria were included in

to describe pain as more threatening or dangerous due to damage

this study: (1) age ≥18 years; (2) meeting the 2010/2016 American

or injury.8-10 This perception results in lower pain tolerance, more

College of Rheumatology diagnostic criteria for FMS; and (3) having

destructive thoughts about pain, and fewer pain management strat-

Turkish as a native language.

egies.8 Therefore, patient education strategies providing up-to-date
information about pain and pathophysiology of FMS are needed to
be integrated into treatment.

2.2.3 | Exclusion criteria

Pain neuroscience education (PNE) is a recent patient education
method which allows patients with any chronic pain conditions to

Patients were excluded from the study if they: (1) had any severe

understand and/or reconceptualize pain, thereby changing their

mental or psychological disorder; (2) were illiterate; (3) had signifi-

negative beliefs and unfavorable attitudes about pain.9,11 In PNE, pa-

cant hearing and/or vision loss; and (4) refused to adhere to usual

tients are deeply informed about the neurophysiology of pain from

treatment.

a neuroscience perspective. Systematic reviews and meta-analyses
have shown that PNE has a low-to-moderate effect on reducing
pain, disability and psychological distress, as well as improving phys-

2.3 | Procedure

ical function, beliefs and attitudes of patients with chronic musculoskeletal pain.11,12
A limited number of studies examining the effectiveness of PNE

Following the randomization of the patients into the 2 groups, a
blinded researcher (FY) evaluated all the participants. Then, differ-

as adjuvant therapy in patients with FMS have presented promising

ent researchers (IS and MAL) administered 6-week treatment pro-

results but reported the need for further robust studies.9,13,14 The

grams to the participants. The blinded researcher (FY) re-evaluated

aim of the current study was to investigate the effectiveness of PNE

all the participants at the end of 6 weeks and again at 12 weeks. The

in addition to usual treatment in FMS.

study arms were defined as follows: the intervention group which
received PNE combined with usual treatment and the control group

2 | M E TH O DS

which received only usual treatment.

2.1 | Study design

2.4 | Interventions

This was a single-
center, prospective, assessor-
blinded, rand-

2.4.1 | PNE

omized controlled trial study. Ethics approval was obtained from
the Clinical Research Ethics Committee of Kutahya Health Sciences

PNE was applied as a face-to-face didactic educational model in

University (2019/05). The study was registered at ClinicalTrials.gov

groups of 4 to 5 people in a suitable training hall by a PNE-certificated

(NCT04050839). Data collection was performed between March

researcher (IS). PNE sessions were adapted in accordance with pre-

2019 and October 2020 at the Physical Therapy Department of the

vious studies and guidelines.16,17 Briefly, the patients were given

hospital. The Consolidated Standards of Reporting Trials (CONSORT)

detailed information about the neurophysiology of chronic pain and

statements were considered to report the methods of this study.15

its effects on FMS. In addition, the patients were encouraged to
perform exercise and physical activity. Following each session, any

2.2 | Participants

patient questions were answered. The whole content of the educational sessions is shown in Figure 1. Throughout the program, graphics, pictures and various anecdotes were used to avoid technical

2.2.1 | Recruitment and setting

terms and expressions. Previously prepared PowerPoint presentations were used during the educational sessions. Group PNE ses-

Participants who directly presented to the Physical Therapy

sions were administered once a week for 6 weeks. A session lasted

Department of Kutahya Health Sciences University Hospital during

approximately 40-45 minutes.
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neuroscience education
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Session 1

Welcome session. Definition of fibromyalgia and the goal of the
educational program

Session 2

Etiology of fibromyalgia. Relations between pain mechanism and
fibromyalgia symptoms

Session 3

Peripheral neuropathic pain, peripheral nerve
allodynia, central sensitization, and hyperalgesia

Session 4

Neuroplasticity, spreading pain, central sensitization, hyperalgesia,
and allodynia

Session 5

Stress biology, immune response, emotional overload, fear,
catastrophization, and their role in pain and other symptoms

Session 6

Coping with symptoms. Potential effects of education, physical
activity, and medication

2.4.2 | Usual treatment

sensitization,

studies of this questionnaire were performed by Sarmer et al.18 This
scale measures several patient characteristics over the past week:

The patients in both the intervention and control groups were given

physical functioning, work status (missed days of work and job dif-

usual treatment for FMS. In Turkey, the usual treatment for patients

ficulty), depression, anxiety, morning tiredness, pain, stiffness, fa-

with FMS is mainly pharmacological therapy adjusted to the individ-

tigue, and well-being. The total FIQ score ranges from 0 to 100 and

ual patient's symptomatic profile, often including antidepressants,

higher scores indicate severe effects of FMS. The minimal clinical

membrane stabilizer agents, and opioid analgesics. Patients were

important difference (MCID) for FIQ was reported to be minimum

asked not to change their medication regimen during the 12-week

14% or 8.1-point improvement.19

period.

2.5 | Outcome measurements

2.5.2 | Assessment of PPT
PPT was evaluated with a Jtech digital algometer (Jtech Medical

The patients’ demographic data on age, height, body weight, body

Industries, ZEVEX Company) according to the measurement pro-

mass index, education level, and duration of symptoms were re-

tocol published elsewhere. 20 The PPT measurement was per-

corded. Their functional status, pain intensity, pain pressure thresh-

formed bilaterally over the spine (5 cm left and right of the spinous

old (PPT) and level of kinesiophobia were assessed at baseline, after

processes of C7, T8 and L3), over the belly of the extensor wrist

treatment (at the end of 6 weeks), and at 12 weeks. In addition, the

muscles, over the middle phalanx of the second finger, and over

patients' compliance with the home exercise program was evaluated

the belly of the gastrocnemius muscles. The applied pressure force

after treatment. The primary outcome measure was functional sta-

was gradually increased to 1 kg/s, and the patients were asked to

tus, and the secondary outcomes measures were PPT and kinesio-

verbally express the first change from the sense of pressure to the

phobia level.

sense of pain, and the pressure force on the screen was recorded.
Each measurement was repeated 3 times (PPT1, PPT2 and PPT3)
at 10-s econd intervals, and data were recorded by taking the av-

2.5.1 | Assessment of functional status

erage of the last 2 measurements (PPT2 and PPT3). When there
were no significant difference with reference to the side of the

Functional status was evaluated using the Turkish version of the

measurement, the side with a lower PPT was taken into account

Fibromyalgia Impact Questionnaire (FIQ). The validity and reliability

for data analysis. 21
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2.5.3 | Assessment of kinesiophobia

computer program (SPSS. v.21; IBM). Concealment of allocation was
obtained using opaque, sealed and stapled envelopes.

The Tampa Kinesophobia Scale (TSK) was used to evaluate the level
of kinesiophobia. TSK is a 17-item self-reported questionnaire developed to measure the fear of motion/re-injury. The validity and
reliability studies of TSK were performed by Yılmaz et al.

22

2.8 | Blinding

The

scale includes injury/re-
injury and fear avoidance parameters in

Different researchers performed all the assessments and treatments

work-related activities. The items are based on a 4-point Likert-t ype

separately in this study. The assessor (FY) was blinded to group allo-

scale (1 = strongly disagree, 4 = strongly agree). The total TSK score

cation during the assessments. The participants were also asked not

ranges from 17 to 68, with a higher score indicating a high level of

to disclose any information about their treatment during the follow-

kinesiophobia. MCID for TSK was reported to be at least 4.5 points

up assessments.

for patients with chronic musculoskeletal pain. 23

2.6 | Sample size

2.9 | Statistical analysis
IBM SPSS version 21.0 (IBM) software package was used for data

A 2 × 2 repeated-measures analysis of variance (ANOVA) between-

analysis. The normal distribution of data was assessed using the

subject factor (intervention and control group) was used. The pri-

Kolmogorov–
Smirnov or Shapiro–
Wilk test. The independent-

mary outcome measure was the FIQ score. Based on a previous

samples t test was used to compare continuous data between the

study, 24 the effect size was large for FIQ (Cohen d = 0.95) for the

intervention and control groups, and the Chi-square test was used

time × group interaction. Using this effect size, 30 participants (15

to compare categorical data. Patient adherence to the home exer-

participants in each group) were required to show statistically sig-

cise program was compared between the groups using the t test. To

nificant differences at 80% power and an α level of .05. At least

analyze changes in functional status, PPT, and level of kinesiopho-

36 participants were aimed for, due to possible loss to follow-up

bia between the groups, a mixed-model repeated-measures ANOVA

of 20%.

was conducted. In the presence of group × time interactions, the
main effects were examined using a Bonferroni correction. A P value

2.7 | Randomization

of less than .05 was accepted for statistical significance. The partial
eta-squared value (η2) was considered as an effect size. η2 values less
than 0.01 indicate a small effect size, 0.06 indicate a moderate effect

Randomization was carried out by a different researcher (VK), who

size, and values over 0.14 indicate a large effect size. 25 The mean

did not apply the intervention or evaluate the outcomes, using a

differences within groups and reference MCID values given in the

F I G U R E 2 Consolidated Standards of
Reporting Trials (CONSORT) flow diagram
of the study
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literature were used for the interpretation of clinically meaningful

level of education (P = .084). Further, there was no significant be-

effects.

tween the 2 groups regarding the use of pharmacological agents.
The demographic data are shown in Table 1. The baseline scores
for pain intensity, functional status and kinesiophobia were simi-

3 | R E S U LT S

lar, but PPT statistically significantly differed between the groups
(Table 2).

From the initial group of 40 participants, 4 were excluded because
they did not comply with the follow-up assessment. The intervention group included 19 participants (mean age: 44.25 ± 7.87 years)

3.1 | Primary outcome

and the control group included 17 participants (mean age:
41.44 ± 11.35 years; Figure 2). All the participants in both groups

From the baseline to the end of treatment, the FIQ score both

were female. There was no significant difference between the 2

statistically (P < .001) and clinically (>8.1 points) improved in the

groups in terms of age (P = .900), height (P = .773), body weight

intervention group, whereas in the control group, only statistical

(P = .831), body mass index (P = .315), onset of pain (P = .108) or

improvement (P < .001) was observed and there was no significant

TA B L E 1 Demographic characteristics
of the study groups

Intervention group
(N = 19)
Mean ± SD

Control group
(N = 17)
Mean ± SD

P

Age, y

44.25 ± 7.87

41.44 ± 11.35

.900

Height, cm

162.65 ± 6.46

161.50 ± 62.52

.773

Weight, kg

73.00 ± 10.04

70.72 ± 10.47

.831

BMI, kg/m2

27.73 ± 4.51

27.07 ± 3.38

.315

Onset of pain, mo

90.70 ± 81.16

70.67 ± 63.08

.108

Primary school

11 (57.8%)

5 (27.8%)

.084

High school

4 (21.1%)

3 (16.7%)

University

4 (21.1%)

10 (55.5%)

6 (31.6%)

7 (41.2%)

Education

Pharmacological treatment
SSRIs

.549

SNRIs

5 (26.3%)

3 (17.6%)

.532

Membrane stabilizer agents

11 (57.9%)

9 (52.9%)

.765

Opioid analgesics

8 (42.1%)

7 (41.2%)

.955

Abbreviations: BMI, body mass index; SNRIs, serotonin-norepinephrine reuptake inhibitors; SSRI,
selective serotonin reuptake inhibitors.

TA B L E 2
baseline

Outcome measures at
Outcome measures

Intervention group
(N = 19)
Mean ± SD

Control group
(N = 17)
Mean ± SD

P

FIQ (0-100)

61.20 ± 12.39

53.45 ± 18.69

.147

NPRS (0-10)

7.20 ± 1.64

7.00 ± 1.49

.697

PPT cervical spine (kg/cm2)

3.66 ± 0.63

5.44 ± 1.39

.000*

PPT thoracic spine (kg/cm2)

4.26 ± 1.17

5.73 ± 1.23

.002*

PPT lumbar spine (kg/cm2)

4.07 ± 1.10

5.55 ± 1.22

.000*

2

PPT elbow (kg/cm )

3.72 ± 0.75

4.92 ± 1.19

.001*

PPT hand (kg/cm2)

3.75 ± 0.62

4.70 ± 1.36

.012*

4.04 ± 0.81

6.19 ± 2.08

.000*

41.60 ± 2.84

39.28 ± 5.65

2

PPT calf (kg/cm )
TKS (17-68)

.128

Abbreviations: FIQ, Fibromyalgia Impact Questionnaire; NPRS, numeric pain rating scale; PPT, pain
pressure threshold; TKS, Tampa kinesiophobia scale.
*P < .05.
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Mean differences between the baseline, post-intervention and 12th-week follow-up within groups
Intervention group mean difference (95% CI)

Control group mean
difference (95% CI)

Baseline vs post-intervention

16.79 ± 12.49

5.82 ± 5.70

(10.94-22.63)*

(2.99-8.66)*

Post-intervention vs 12th week

0.67 ± 4.66

−0.83 ± 2.84

(−1.51-2.85)

(−2.25-0.58)

Baseline vs 12th week

17.45 ± 13.44

4.99 ± 4.15

(11.63-23.74)*

(2.92-7.06)*

0.78 ± 0.75

0.30 ± 0.77

(0.43-1.13)*

(−0.07-0.68)*

FIQ

PPT cervical spine, kg/cm2
Baseline vs post-intervention
Post-intervention vs 12th week
Baseline vs 12th week

0.05 ± 0.39

0.03 ± 0.33

(−0.12-0.24)

(−0.19-0.14)

0.84 ± 0.73

0.27 ± 0.82

(0.49-1.17)*

(−0.14-0.68)

Baseline vs post-intervention

1.72 ± 1.11

0.33 ± 1.24

(1.20-2.24)*

(−0.28-0.95)

Post-intervention vs 12th week

0.03 ± 0.42

0.12 ± 0.44

(−0.16-0.22)

(−0.09-0.34)

Baseline vs 12th week

1.75 ± 1.13

0.46 ± 1.30

(1.22-2.28)*

(−0.19-1.10)

PPT thoracic spine, kg/cm

2

PPT lumbar spine, kg/cm2
Baseline vs post-intervention
Post-intervention vs 12th week
Baseline vs 12th week
PPT elbow, kg/cm

2.05 ± 1.03

0.70 ± 1.38

(1.57-2.53)*

(0.01-1.39)

0.00 ± 0.28

0.16 ± 0.64

(−0.12-0.12)

(−0.16-0.47)

2.05 ± 1.09

0.54 ± 1.05

(1.54-2.55)*

(0.02-1.06)*

2

Baseline vs post-intervention

0.91 ± 0.89

0.03 ± 0.80

(0.49-1.33)*

(−0.43-0.37)

0.31 ± 0.76

0.18 ± 0.31

(−0.05-0.66)

(0.02-0.33)

0.60 ± 1.11*

0.21 ± 0.93

(0.08-1.12)

(−0.25-0.68)

Baseline vs post-intervention

0.30 ± 0.42

0.05 ± 0.73

(0.10-0.50)*

(−0.31-0.41)

Post-intervention vs 12th week

0.01 ± 0.20

0.00 ± 0.29

(−0.08-0.11)

(−0.15-0.15)

0.32 ± 0.42

0.05 ± 0.66

(0.12-0.52)*

(−0.28-0.38)

Post-intervention vs 12th week
Baseline vs 12th week
PPT hand, kg/cm

2

Baseline vs 12th week
PPT calf, kg/cm2

(Continues)
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(Continued)
Intervention group mean difference (95% CI)

Control group mean
difference (95% CI)

Baseline vs post-intervention

1.60 ± 1.42*

0.47 ± 1.39

(0.94-2.27)

(−0.23-1.16)

Post-intervention vs 12th week

0.05 ± 0.36

-0.15 ± 0.47

(−0.12-0.22)

(0.38-0.07)

Baseline vs 12th week

1.65 ± 1.28

0.31 ± 1.34

(1.05-2.25)*

(−0.35-0.97)

8.45 ± 3.50

2.22 ± 3.86

(6.81-10.09)*

(0.30-4.14)*

0.15 ± 2.28

0.28 ± 1.23

(−0.91-1.26)

(−0.33-0.89)

8.60 ± 4.26

2.50 ± 3.57

(6.61-10.59)*

(0.73-4.27)*

TKS
Baseline vs post-intervention
Post-intervention vs 12th week
Baseline vs 12th week

Abbreviations: FIQ, Fibromyalgia Impact Questionnaire; PPT, pain pressure threshold; TKS, Tampa Kinesiophobia Scale.
*P < .05.

clinical improvement (<8.1 points). Similarly, the FIQ scores both sta-

group (Table 3). Lastly, the intervention group had significantly

tistically (P < .001) and clinically (>8.1 points) improved between the

greater improvement in the mean total score of TSK (P = .001) and

baseline and the 12th follow-up in the intervention group, whereas

had a large effect size (Table 4).

it improved statistically (P < .001) but not clinically (<8.1 points) in
the control group. The clinical mean difference values are shown in
Table 3. The intervention group had significantly greater improve-

4 | D I S CU S S I O N

ment in the mean total score of FIQ (P = .001) and had a large effect
size (Table 4).

The results of this study showed that PNE combined with usual treatment led to clinically significant improvement in functional status

3.2 | Secondary outcomes

(17.5 points)19 and level of kinesiophobia (8.6 points). 23 Moreover,
the combination of PNE and usual treatment resulted in greater improvement in functional status, PPT in the majority of regions, and

In the intervention group, the PPT values of all the measured regions

level of kinesiophobia compared to usual treatment only.

statistically improved (P < .05) after treatment compared to the

According to the results of this study, PNE combined with

baseline. Similarly, the PPT values statistically improved (P < .05) be-

pharmacological treatment was associated with clinically signif-

tween the baseline and 12th follow-up measurements in this group.

icant improvement in functional status, whereas pharmacological

However, the control group had statistical improvement (P < .05)

treatment alone resulted in no clinical improvement in the 12-

only in the cervical region from the baseline to the end of treatment

week follow-u p period. Furthermore, the PNE + pharmacological

and only in the lumbar region from the baseline to the 12th follow-

treatment group showed greater improvement in functional sta-

up measurement (Table 3). Since there is no reported reference

tus compared to pharmacological treatment alone. These results

MCID for PPT in patients with FMS, only statistical meaningfulness

are similar to those of a previous study 24 comparing PNE com-

was examined. The intervention group had significantly greater im-

bined with pharmacological treatment vs pharmacological treat-

provement than the control group in relation to the PPT values of all

ment alone. In another study, a similar group structure was used

regions (P ≤ .05) except the hand, and the effect sizes ranged from

in patients with migraine, and those who received PNE in addi-

moderate to large (Table 4).

tion to usual care were determined to have greater improvement

After treatment, the TSK score both statistically (P < .001) and

than those only given usual care in terms of disability level and

clinically (>4.5 points) improved in the intervention group, whereas

medication intake. 26 It can be stated that only pharmacological

it improved statistically (P < .001) but not clinically (<4.5 points) in

treatment for FMS or other chronic pain-related disorders may

the control group. Similarly, the TSK score of the intervention group

be insufficient for improving functional status or disability. Due

both statistically (P < .001) and clinically (>4.5 points) improved be-

to the lack of efficacy or tolerability problems, discontinuation

tween the baseline and 12th week follow-up, whereas it improved

or irregularities of medicine intake have been reported for pa-

statistically (P < .001) but not clinically (<4.5 points) in the control

tients with FMS. 27 Therefore, an educational intervention, such
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Changes in primary and secondary outcome measures after treatment
Intervention group
(N = 19)
Mean ± SD

Control group
(N = 17)
Mean ± SD

Within-group comparison
(F; P)

Partial eta-
squared ES

Baseline

61.20 ± 12.39

53.45 ± 18.69

12.16; .001*

0.252

Post-intervention

44.41 ± 18.08

47.63 ± 17.27

12th week

43.74 ± 19.03

48.46 ± 17.62

Baseline

3.66 ± 0.63

5.44 ± 1.39

3.99; .040*

0.100

Post-intervention

4.44 ± 0.88

5.75 ± 1.38

12th week

4.50 ± 0.99

5.71 ± 1.125
11.29; .001*

0.239

13.83, 0.000*

0.277

6.93; .005*

0.161

1.84; .180

0.049

7.69; .006*

0.176

22.13; .000*

0.381

FIQ (0-100)

PPT cervical spine, kg/cm2

PPT thoracic spine, kg/cm2
Baseline

4.26 ± 1.17

5.73 ± 1.23

Post-intervention

5.99 ± 1.01

6.07 ± 1.29

12th week

6.02 ± 0.97

6.10 ± 1.12

PPT lumbar spine, kg/cm2
Baseline

4.07 ± 1.10

5.55 ± 1.22

Post-intervention

6.13 ± 1.12

6.25 ± 1.34

12th week

6.13 ± 1.13

6.09 ± 1.25

PPT elbow, kg/cm2
Baseline

3.72 ± 0.75

4.92 ± 1.19

Post-intervention

4.63 ± 0.88

4.89 ± 1.18

12th week

4.32 ± 1.08

4.71 ± 1.13

Baseline

3.75 ± 0.62

4.70 ± 1.36

Post-intervention

4.06 ± 0.50

4.75 ± 1.46

12th week

4.07 ± 0.55

4.75 ± 1.45

PPT hand, kg/cm2

PPT calf, kg/cm2
Baseline

4.04 ± 0.81

6.19 ± 2.08

Post-intervention

5.65 ± 1.05

6.66 ± 2.26

12th week

5.70 ± 0.85

6.08 ± 1.68

TKS, 17-68
Baseline

41.60 ± 2.84

39.28 ± 5.65

Post-intervention

33.15 ± 3.17

37.06 ± 6.78

12th week

33.00 ± 3.95

36.78 ± 6.85

Abbreviations: ES, effect size; FIQ, Fibromyalgia Impact Questionnaire; PPT, pain pressure threshold; TKS: Tampa Kinesiophobia Scale.
*P < .05.

as PNE could encourage regular medication intake in this patient

and control groups was felt not to be due to the randomization

group. Although patient adherence to medication intake was not

procedure because the baseline values of both groups were sim-

evaluated in this study, the possible differences between the in-

ilar and not statistically different in primary outcome (FIQ) and

tervention and control groups in adherence to pharmacological

other secondary outcome measures (TSK). However, Oosterwijck

treatment may be one of the reasons for the greater improvement

et al10 reported no significant difference between PNE and con-

observed in the former.

ventional education including self-
m anagement coping strate-

This study demonstrated that the addition of PNE to pharma-

gies in PPT improvement in patients with FMS. This discrepancy

cological treatment resulted in superior outcomes in all regions of

may be related to differences in the setting of interventions and

PPT except the hand in the 12-week follow-u p period. The signif-

intensity of PNE between the 2 studies. Low widespread PPTs

icant difference between baseline PPT values in the intervention

have been reported in the majority of patients with FMS, and
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these findings have also been associated with the pain intensity
and functional status of patients.
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Abstract
Aim: Pulmonary hypertension (PH) and chronic kidney disease (CKD) are interdependent for their development and exacerbation. We evaluated the effect of PH
on CKD progression in patients with connective tissue disease (CTD)-associated PH.
Methods: We reviewed consecutive patients with CTD who were diagnosed with PH
with right heart catheter (RHC) examinations in our hospital. Patients were divided
into 2 groups according to the use of vasodilators: monotherapy or combination
therapy. We further divided the patients with combination therapy into early and
non-early combination groups. Early combination was defined as the addition of the
second vasodilator within 1 month after starting the first drug. The clinical course of
hemodynamics and CKD progression were compared.
Results: Thirty-eight patients were included in the analysis: 10 were treated with
monotherapy and 28 with combination therapy (14 with early and 14 with non-early).
At baseline, patients who received combination therapy had a significantly higher
mean pulmonary arterial pressure with RHC and a higher right ventricular systolic
pressure (RVSP) with echocardiography (P = .04) and showed a greater improvement
in RVSP after treatment than those who underwent monotherapy. The incidence
of CKD progression was significantly lower in patients who received combination
therapy than in those who received monotherapy (P = .05). Among patients who
received combination therapy, the early combination group had a lower incidence of
CKD progression than the non-early combination group (P = .03).
Conclusions: Early combination therapy is associated with a lower incidence of CKD
progression in patients with CTD-associated PH.
KEYWORDS

chronic kidney disease, connective tissue disease-associated pulmonary hypertension, mixed
connective tissue disease, systemic lupus erythematosus, systemic sclerosis
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1 | I NTRO D U C TI O N

2.2 | Data collection and definition

Pulmonary hypertension (PH) is a rare but critical complication in

Demographic and clinical data, including the findings of RHC and

patients with connective tissue disease (CTD).1-5 The 1-year survival

echocardiography (UCG), were collected from the medical records of

rate of patients with CTD-associated PH (CTD-PH) was 45% before

patients. Mitral inflow E-and A-wave velocities, E-wave deceleration

the year 2000 when non-specific vasodilators were the sole treat-

time, and pulmonary venous reverse A-wave duration were used to

ment option. Over the past decade, several specific pulmonary vaso-

categorize LV diastolic function into normal and grades I, II, and III

dilators have been developed and significantly improved the survival

diastolic dysfunction. 21 In monotherapy, one pulmonary vasodilator

of patients with CTD-PH.3

was used throughout the observation period, and in combination

Chronic kidney disease (CKD) is another complication among pa-

therapy, a combination of 2 or 3 pulmonary vasodilators during the

tients with various CTDs. While the most frequent cause of CKD

same period. Early combination therapy was defined as the initia-

is CTD-associated renal involvement, CKD without clear renal in-

tion of 2 or 3 pulmonary vasodilators within 1 month, and non-early

volvement is also highly prevalent in CTDs.6-9 Patients with systemic

combination therapy was defined when the second drug was added

lupus erythematosus (SLE) without clear evidence of lupus nephritis

more than 1 month later. CKD progression was defined as the emer-

have a higher risk of CKD than the age-adjusted general popula-

gence of new CKD defined as estimated glomerular filtration rate

tion.10 Patients with systemic sclerosis (SSc) who have never expe-

(eGFR) <60 mL/min/1.73 m2 on at least 2 occasions 90 days apart

rienced scleroderma renal crisis had a reduced glomerular filtration
11

rate.

or a decline in eGFR category of the CKD guideline from baseline. 22

One of the causes of CKD in patients with CTD is PH due to

Therapeutic response of PH hemodynamics was defined as achiev-

its association with CKD; approximately 21% of patients with CKD

ing either right ventricular systolic pressure (RVSP) ≦ 38 mm Hg, 23

12

experienced PH as a complication,

and 36% of patients with PH

developed CKD.13 PH is often progressive and associated with high

mean pulmonary arterial pressure (mPAP) ≦ 20 mm Hg,19 or cardiac
index (CI) ≧ 2.5 L/min/m2. 24

morbidity and mortality in patients with established CKD compared
to those without CKD,12-15 as left ventricular (LV) hypertrophy and
diastolic dysfunction complicated with CKD could lead to exacerba-

2.3 | Statistical analysis

tion of PH. Moreover, impaired hemodynamics due to PH can deteriorate renal blood flow, thereby affecting renal function.13 These

Continuous variables are presented as a median and interquartile

findings indicate that PH and CKD are interdependent for their de-

ranges (IQR). The differences between 2 groups were analyzed using

velopment and exacerbation. However, little is known on the effect

the Mann-Whitney U test for non-parametric variables and the Chi-

of the improvement of hemodynamics using recent specific pulmo-

squared or Fisher's exact test for categorical variables. The survival

nary vasodilators on CKD progression.

rates were calculated using the Kaplan-Meier method with a signifi-

Thus, the aim of this study was to evaluate the effect of PH on
the prevention of CKD progression in patients with CTD-PH.

cant difference tested with the log-rank test. Correlations between
2 continuous variables were analyzed using Spearman's rank correlation coefficient. A P value < .05 was deemed statistically significant.

2 | M ATE R I A L S A N D M E TH O DS
2.1 | Patients
We reviewed consecutive patients with SLE, mixed connective tissue disease (MCTD) and SSc based on each classification criteria,1618

All statistical analyses were performed using GraphPad Prism version 7 (GraphPad).

3 | R E S U LT S
3.1 | Clinical characteristics

who were diagnosed with PH using a right heart catheter (RHC)

at the Keio University Hospital from 2000 to 2018. PH was defined

We identified 39 patients with CTD-PH. After excluding one patient

as the mean pulmonary arterial pressure (mPAP) >20 mm Hg at rest

who had chronic thromboembolic PH, 38 were included in the analy-

with RHC, based on the criterion.19 Pre-capillary PH (group 1) was

sis: 8 with SLE (21.1%), 14 with MCTD (36.8%), and 16 with SSc (44.7%)

defined as mPAP >20 mm Hg, pulmonary capillary wedged pres-

with 1 overlapping with polymyositis. Among them, 10 (26.3%) under-

sure (PCWP) <15 mm Hg, and pulmonary vascular resistance (PVR)

went monotherapy, and 28 (73.7%) underwent combination therapy

defined as mPAP >20 mm Hg and PCWP >15 mm Hg.19 PH due to

nation therapies. Three patients underwent 3 pulmonary vasodilators

lung disease (group 3) was defined as mPAP >20 mm Hg, PCWP

and were categorized under the early combination therapy group. The

<15 mm Hg, and PVR >3 WU with less than 70% of forced vital

clinical features of PH diagnosis are shown in Table 1.

capacity. 20 This study was approved by the Ethics Committee of the

The median duration from CTD diagnosis to PH diagnosis was

Keio University School of Medicine, and the requirement for writ-

shorter in the combination therapy group than in the monotherapy

ten informed consent was waived according to Japanese regulations.

group (0.0 years vs 14.0 years, P = .04). There was no significant

>3 Wood units (WU).19 PH due to left heart disease (group 2) was

consisting of 14 early combination therapies and 14 non-early combi-

|
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Patients’ baseline characteristics
Combination therapy
Monotherapy
(n = 10)

All (n = 28)

Early (n = 14)

Non-early
(n = 14)

P Mono vs
combi

P Early
vs non-
early

Age, y

57.0 (30.0-67.0)

55.0 (41.0-67.0)

51.0 (40.0-61.0)

57.0 (54.0-71.0)

.48

.57

Male : Female

1:9

0:28

0:14

0:14

.11

-

Duration from CTD diagnosis, y

14.0 (9.6-26.8)

0.0 (0.0-10.5)

0.0 (0.0-13.0)

0.0 (0.0-7.0)

.04

.78

Observation after PH diagnosis, y

7.5 (0.0-10.0)

5.5 (4.0-8.0)

4.0 (4.0-7.5)

6.0 (4.0-8.0)

.64

.74

4 (40.0)

4 (14.3)

3 (21.4)

1 (7.1)

.09

.28

Disease
SLE (%)
MCTD (%)

4 (40.0)

10 (35.7)

5 (35.7)

5 (35.7)

.81

-

lcSSc (%)

2 (20.0)

12 (42.9)

5 (35.7)

7 (50.0)

.19

.45

dcSSc (%)

0 (0)

1 (3.6)

0 (0.0)

1 (7.1)

.47

.31

Overlap disease (SSc +PM) (%)

0 (0)

1 (3.6)

1 (7.1)

0 (0.0)

.47

.31

ANA positivity (%)

10 (100.0)

25 (100.0)

11 (100.0)

14 (100.0)

-

-

Anti-dsDNA (%)

2 (20.0)

6 (21.4)

3 (21.4)

3 (21.4)

.92

-

Anti-Sm (%)

5 (50.0)

8 (28.6)

5 (35.7)

3 (21.4)

.22

.41

Anti-U1RNP (%)

6 (60.0)

16 (57.1)

9 (64.3)

7 (50.0)

.87

.44

Anti-Topo1 (%)

0 (0.0)

2 (7.1)

1 (7.1)

1 (7.1)

.38

-

Anti-centromere (%)

2 (20.0)

11 (39.3)

3 (21.4)

8 (57.1)

.27

.05

Anti-SSA (%)

5 (50.0)

13 (46.4)

7 (50.0)

6 (42.8)

.85

.70

Hgb, g/dL

10.9 (10.9-13.2)

11.7 (11.3-13.3)

12.5 (11.4-13.8)

11.4 (10.0-12.7)

.46

.52

eGFR, mL/min/1.73 m2

72.7 (46.3-77.6)

78.3 (59.2-92.5)

88.8
(59.9-101.5)

66.1 (60.1-81.9)

.58

.42

BNP, pg/mL

28.4 (17.1-78.7)

31.9 (15.1-33.8)

30.2 (25.1-8 0.6)

42.6
(34.3-124.7)

.50

.65

Hypertension, (%)

2 (20.0)

8 (28.6)

5 (35.7)

3 (21.4)

.69

.67

Diabetes mellitus, (%)

1 (10.0)

2 (7.1)

0 (0.0)

2 (14.3)

.99

.48

Interstitial lung disease (%)

4 (40.0)

9 (32.1)

6 (42.9)

3 (21.4)

.65

.22

%FVC (%)

81.2 (72.0-87.6)

86.9 (79.1-99.7)

84.8 (78.9-99.7)

88.8 (80.0-99.0)

.82

.88

WHO functional class
II (%)

10 (100)

11 (39.3)

3 (21.4)

8 (57.1)

<.01

.05

III (%)

0 (0)

16 (57.1)

10 (71.4)

6 (42.9)

<.01

.12

IV (%)

0 (0)

1 (3.6)

1 (7.1)

0 (0.0)

.54

.31

Classification of PH
Group 1 (%)

9 (90.0)

26 (92.3)

13 (92.9)

13 (92.9)

.77

-

Group 2 (%)

1 (10.0)

0 (0.0)

0 (0.0)

0 (0.0)

.11

-

Group 3 (%)

0 (0.0)

2 (7.1)

1 (7.1)

1 (7.1)

.38

-

Steroid use (%)

4 (40.0)

16 (57.1)

9 (64.3)

7 (50.0)

.88

.45

Immunosuppressant use (%)

4 (40.0)

12 (42.9)

7 (50.0)

5 (35.7)

.88

.11

IVCY (%)

1 (10.0)

9 (32.1)

7 (50.0)

2 (14.3)

.17

.11

AZA (%)

1 (10.0)

8 (28.6)

5 (35.7)

3 (21.4)

.19

.40

MMF (%)

0 (0.0)

2 (7.1)

1 (7.1)

1 (7.1)

.38

-

TAC (%)

1 (10.0)

2 (7.1)

1 (7.1)

1 (7.1)

.77

-

CsA (%)

1 (10.0)

3 (10.7)

0 (0.0)

1 (7.1)

.94

.31

3 (30.0)

5 (17.9)

3 (21.4)

2 (14.3)

.41

.62

Pulmonary vasodilators
Prostacyclin analogs a (%)

(Continues)
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(Continued)
Combination therapy
Early (n = 14)

Non-early
(n = 14)

P Mono vs
combi

P Early
vs non-
early

27 (96.4)

14 (100.0)

13 (92.9)

<.01

.31

4 (40.0)

24 (85.7)

11 (78.6)

12 (85.7)

<.01

.62

Prostacyclin receptor agonist (%)

0 (0.0)

3 (10.7)

3 (21.4)

0 (0.0)

.28

.07

Endothelin receptor antagonists
+ phosphodiesterase type 5
inhibitors (%)

-

20 (71.4)

8 (57.1)

12 (85.7)

-

.09

Endothelin receptor antagonists +
prostacyclin analogs (%)

-

4 (14.3)

3 (21.4)

1 (7.1)

-

.28

Phosphodiesterase type 5
inhibitors + prostacyclin
analogs a (%)

-

1 (3.6)

0 (0.0)

1 (7.1)

-

.31

Endothelin receptor antagonists
+ phosphodiesterase type
5 inhibitors + prostacyclin
receptor agonist (%)

-

3 (10.7)

3 (21.4)

0 (0.0)

-

.07

Monotherapy
(n = 10)

All (n = 28)

Endothelin receptor
antagonists (%)

3 (30.0)

Phosphodiesterase type 5
inhibitors (%)

RAAs inhibitor use (%)

0 (0.0)

2 (7.1)

1 (7.1)

1 (7.1)

.38

-

Diuretics use (%)

1 (10.0)

17 (60.7)

8 (57.1)

9 (64.3)

<.01

.69

Beta-blocker use (%)

1 (10.0)

0 (0.0)

0 (0.0)

0 (0.0)

.58

-

Statin use (%)

3 (30.0)

7 (25.0)

3 (21.4)

4 (28.6)

.76

.67

Results show median (interquartile range) unless otherwise indicated.
Abbreviations: ANA, anti-nuclear antibody; AZA, azathioprine; BNP, brain natriuretic peptide; CsA, cyclosporine A; CTD, connective tissue
disease; dcSSc, diffuse cutaneous systemic sclerosis; eGFR, estimated glomerular filtration rate; FVC, forced vital capacity; IVCY, intravenous
cyclophosphamide; lcSSc, limited cutaneous systemic sclerosis; MCTD, mixed connective tissue disease; MMF, mycophenolate mofetil; PAH,
pulmonary arterial hypertension; PH, pulmonary hypertension; PM, polymyositis; PSL, prednisolone; RAAS, renin-angiotensin-aldosterone system;
SLE, systemic lupus erythematosus; TAC, tacrolimus.
a

Oral beraprost sodium.

difference in prevalence of lupus nephritis among the 3 groups

therapy, respectively (Figure S1A). All patients in the early combi-

(monotherapy, 25.0% vs early combination, 33.3% vs non-early

nation therapy started 2 or 3 vasodilators before the second UCG,

combination 0.0%, P = .80). The RVSP, mean mPAP, and PVR were

and all patients in the non-early combination therapy were treated

higher in patients who received combination therapy (67.5 mm Hg vs

with 1 vasodilator at the second UCG and with 2 vasodilators at the

41.0 mm Hg, P = .04; 36.0 mm Hg vs 29.0 mm Hg, P = .04; and 7.9

third UCG. Compared to the baseline UCG, the estimated RVSP at

WU vs 4.5 WU, P = .03) (Table 2).

the third UCG was significantly reduced in early combination therapy

A comparison between patients with early combination therapy

(from 76.0 mm Hg to 38.0 mm Hg, P = .01) but not in monotherapy

and those with non-early combination therapy demonstrated that

(from 41.0 mm Hg to 39.0 mm Hg, P = .84) and non-early combination

the mPAP in the early combination therapy group was higher than

therapy (from 67.0 mm Hg to 58.0 mm Hg, P = .72, Figure 1A). The

that in the non-early combination therapy group (51.0 mm Hg vs

proportion of patients with diastolic function grades II and III tended

33.0 mm Hg, P = .03).

to decrease in early combination therapy but not in monotherapy and
non-early combination therapy (Figure 1B). When we performed the

3.2 | Serial change of echocardiography
Twenty-nine patients (7 in monotherapy, 12 in early combination therapy, and 10 in non-early combination therapy) underwent

same analysis in patients with SLE/MCTD and those with SSc separately, a similar trend was observed (Figure S2 and Figure S3).

3.3 | Serial change of RHC findings

UCG 3 times. The mean interval from the first UCG (at PH diagnosis) to the second and the third UCG was 0.0, 11.0, and 24.0 months

We evaluated the findings of RHC in patients who underwent the

in monotherapy; 0.0, 7.5, and 21.5 months in early combination

second RHC within 2 years after the PH diagnosis (Figure S1B): 9 pa-

therapy; and 0.0, 9.0, and 25.0 months in non-early combination

tients with monotherapy, 12 with early combination therapy, and 8
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Patients’ baseline characteristics of echocardiography and right heart catheter
Combination therapy
Monotherapy
(n = 10)

All (n = 28)

Early (n = 14)

Non-early
(n = 14)

P Mono
vs combi

P Early vs
non-early

41.0 (31.0-45.0)

67.5 (55.1-83.0)

76.0 (56.0-92.0)

67.0 (54.0-74.0)

.04

.68

Echocardiography
RVSP, median (IQR) mm Hg
E, median (IQR) cm/s

54.8 (53.0-70.7)

57.0 (50.9-75.4)

54.0 (49.0-65.0)

74.8 (57.0-77.0)

.69

.27

E/A, median (IQR)

0.8 (0.8-1.1)

0.9 (0.7-1.0)

0.9 (0.7-0.9)

0.8 (0.8-0.9)

.88

.89

Septal-e’, median (IQR) cm/s

6.1 (4.4-7.3)

6.8 (5.6-7.0)

6.9 (5.7-7.2)

6.7 (5.4-6.9)

.52

.78

Lateral-e’, median (IQR) cm/s

7.5 (6.5-9.9)

10.6 (8.9-12.8)

12.4 (9.6-13.0)

9.9 (6.6-11.6)

.26

.36

E/e’

8.4 (7.5-12.2)

8.3 (7.8-9.8)

8.1 (7.3-8.5)

9.5 (8.2-11.6)

.46

.55

IVC, median (IQR) mm

1.3 (1.0-1.4)

1.5 (1.2-1.6)

1.4 (1.2-1.8)

1.5 (1.3-1.6)

.87

.85

LVMI, g/m2

85.0 (67.5-90.6)

68.7 (57.6-79.0)

64.0 (48.0-75.2)

75.3 (68.7-81.1)

.42

.38

EF, median (IQR) %

71.4 (35.5-76.7)

74.3 (69.0-79.5)

75.4 (67.4-79.5)

71.2 (70.1-78.8)

.69

.58

LV diastolic disfunction grade
Normal, n / tested number

2/8

5 / 23

3 / 12

2 / 11

.99

.62

Grade I, n / tested number

1/8

6 / 23

4 / 12

2 / 11

.64

.35

Grade II, n / tested number

3/8

9 / 23

5 / 12

4 / 11

.99

.69

Grade III, n / tested number

2/8

3 / 23

0 /12

3 / 11

.58

.07

mPAP, median (IQR) mm Hg

29.0 (20.0-32.0)

36.0 (28.0-49.0)

51.0 (35.0-53.0)

33.0 (27.0-3 4.0)

.04

.03

PVR, median (IQR) Wood
units

4.5 (3.3-5.1)

7.9 (6.0-11.0)

10.3 (6.1-18.5)

7.1 (5.5-8.3)

.03

.09

Right heart catheter

CI, median (IQR) L/min/m2

2.3 (2.1-3.2)

2.3 (1.4-2.7)

1.9 (1.1-2.7)

2.4 (1.9-2.7)

.24

.19

PCWP, median (IQR) mm Hg

5.0 (3.0-8.0)

6.0 (3.0-8.0)

6.0 (6.0-8.0)

5.0 (3.0-6.0)

.69

.72

Abbreviations: A, atrial filling velocity; CI, cardiac index; E, early diastolic filling velocity; IVC, inferior vena cava; LVMI, left ventricular mass index;
mPAP, mean pulmonary arterial pressure; PCWP, pulmonary capillary wedged pressure; PVR, pulmonary vascular resistance; RVSP, right ventricular
systolic pressure.

with non-early combination therapy. The improvement in mPAP was

for lower CKD progression rate in patients with combination therapy

greater with combination therapy than with monotherapy although not

than monotherapy (P = .08) and early combination therapy than non-

significant (P = .42, Figure S4A), and CI significantly improved in com-

early combination therapy (P = .09). Although a long disease duration

bination therapy compared with monotherapy (P = .03, Figure S4B).

may be potentially associated with CKD progression, we found no

This improvement in mPAP and CI was mainly due to the improvement

correlation between eGFR change from baseline and disease dura-

in early combination therapy (Figure S4A and Figure S4B).

tion (r = 0.14, P =.41) (Figure S6). We compared mean values of eGFR
from the baseline to the end of follow-up (Figure S7A) and decline of

3.4 | CKD progression

eGFR category of CKD guidelines (Figure S7B). Patients with early
combination therapy tended to have higher eGFR than patients with
monotherapy and non-early combination therapy during the follow-

CKD progression during the observation period occurred in 21 pa-

up periods. We next found a significantly higher percentage of pa-

tients (55.2%); 15 (71.4%) patients had newly developed CKD and

tients who experienced decline of eGFR category in monotherapy

6 (28.5%) had a decline in existing CKD. The mean observation pe-

than early combination and non-early combination therapy (P = .01).

riod after PH diagnosis was not different between monotherapy and
combination therapy (7.5 years vs 5.5 years, P = .75). CKD progression was observed more frequently in patients who received monotherapy than in those who received combination therapy (90.0% vs

3.5 | Relationship between improvement in PH and
CKD progression

42.8%, P = .05, Figure 2A). The incidence of CKD progression was
significantly lower with early combination therapy than with non-

We investigated the association between hemodynamic changes in

early combination therapy (21.4% vs 64.3%, P = .03, Figure 2B).

PH and CKD progression. When we divided patients according to

Furthermore, we excluded patients with CKD at baseline and com-

therapeutic response by RVSP, mPAP, and CI defined above, CKD

pared the CKD-free survival (Figure S5). There was the same tendency

progression was less frequent in patients who responded to PH
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F I G U R E 1 Serial change of echocardiography findings. Serial
changes in right ventricular systolic pressure (RVSP) (A) and left
ventricular diastolic dysfunction (B) were compared among patients
receiving monotherapy, early combination therapy, and non-early
combination therapy. LV, left ventricular; RVSP, right ventricular
systolic pressure

HANAOKA et al.

F I G U R E 2 Chronic kidney disease (CKD)-free survival after the
diagnosis of pulmonary hypertension is shown. CKD progression
was observed in 9 patients (90.0%) in monotherapy and in 12
(42.8%) in combination therapy (A). In combination therapy, 3
(21.4%) patients in early combination therapy and 9 (64.3%) in non-
early combination therapy had CKD progression (B)

therapy than in those who did not (20.0% vs 57.1%, P = .03; 12.5% vs
20.0%, P = .62; and 38.1% vs 83.3%, P = .04, respectively) (Figure 3).

4 | D I S CU S S I O N
Our study revealed that CKD progression was frequent in patients
with CTD-PH, but early improvement in PH with early combination
therapy could decrease CKD progression. These findings support
the simultaneous use of pulmonary vasodilators recommended for
patients with WHO functional class more than II in the latest guidelines of PH for survival improvement, from the viewpoint of CKD
management.
Our study demonstrated that 55.2% of CTD-PH patients experienced CKD progression during a median follow-up of 7.0 years,
higher than 36% in non-C TD patients with PH.13
This can be ascribed to the predisposition of LV diastolic dysfunction in patients with CTD, causing low renal flow via low cardiac
output. Even though a previous study investigating 299 patients
with PH without CTD reported that grade II or III LV diastolic dysfunction was observed in only 13.7%, 25 more than half of our patients (56.7%) showed grade II or III LV diastolic dysfunction at PH

F I G U R E 3 Association between PH hemodynamics and CKD
progression. The association between PH hemodynamics and
CKD progression was compared. The percentage of patients who
achieved either less than 38 mm Hg of RVSP, 20 mm Hg of mPAP,
or more than 2.5 L/min/m2 of CI after treatment was compared
between CKD progression (+) and CKD progression (-). CI, cardiac
index; CKD, chronic kidney disease; mPAP, mean pulmonary arterial
pressure; PH, pulmonary hypertension; RVSP, right ventricular
systolic pressure
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diagnosis. The decreased LV diastolic function in CTD is probably due
26-32
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In conclusion, early combination therapy can decrease the inci-

Recent studies

dence of CKD progression in patients with CTD-PH. Careful moni-

have shown that a large part of the increase in pulmonary arterial

toring of kidney function and PH-related symptoms is necessary to

pressure in patients with CTD-PH is attributed to impairment of the

prevent both PH deterioration and CKD progression.

to the underlying cardiac involvement of CTDs.

left ventricle.33,34 Although we did not investigate the increase in
post-capillary pressures on RHC at diagnosis, further analysis using

AC K N OW L E D G E M E N T S

exercise echocardiography or with the fluid challenge may reveal the

None.

underlying contribution of LV impairment in this study.
Our study revealed that CKD progression was associated with
pulmonary vasodilators use and pulmonary hemodynamic change

C O N FL I C T O F I N T E R E S T
None.

regardless of renoprotective drug use or underlying lupus nephritis. The treatment of PH has dramatically evolved over the last few
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years and has improved the survival of patients with PH. These
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treatments mainly target distinct vascular mediators involved in the

Tsutomu Takeuchi
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pathogenesis of pulmonary arterial hypertension (PAH); endothelin,
nitric oxide, and prostacyclin pathways. 35,36 The latest guidelines
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Abstract
Aim: To review the clinical features of systemic lupus erythematosus (SLE) complicated by central nervous system (CNS) infection due to Listeria monocytogenes.
Method: A patient with SLE receiving high-dose glucocorticoids combined with cyclophosphamide who developed multiple brain abscesses due to Listeria infection is
described. The case is compared with known cases in a literature review.
Results: A review of the literature showed that CNS infections are rare bacterial complications of SLE, but they can be a significant cause of mortality, especially those
due to L. monocytogenes. The most significant risk factor for listerial meningitis is a
prior history of receiving immunosuppressive therapy. At-risk patients should avoid
unpasteurized milk and soft cheeses along with deli-style, ready-to-eat prepared
meats, particularly poultry products. The case we report is the fifth SLE patient with
multiple brain abscesses due to L. monocytogenes, and the first to be discharged with
no sequelae. Timely and accurate identification and treatment of CNS infections and
neuropsychiatric lupus are very important for favorable disease prognosis.
Conclusion: Repeated blood culture is helpful for early diagnosis, and empirical anti-
infective treatment that covers L. monocytogenes is recommended for SLE patients
with risk factors when CNS infection occurs. A comprehensive assessment might be
helpful to distinguish CNS infections from neuropsychiatric SLE. For severe infection,
the dosage of steroids does not need to be reduced immediately but can be gradually
adjusted based on the results of a comprehensive evaluation of the disease.
KEYWORDS

brain abscesses, central nervous system infections, Listeria monocytogenes, multiple, systemic
lupus erythematosus

1 | I NTRO D U C TI O N

with SLE.1 SLE patients are highly susceptible to infections as a result of disease-related immunological dysfunction itself or immu-

Systemic lupus erythematosus (SLE) is a condition in which the im-

nosuppressive treatments. A systematic review and meta-analysis

mune system attacks healthy cells and tissues throughout the body,

showed that the pooled relative risks (RRs) for overall severe infec-

and infection is one of the most common causes of death in patients

tion are significantly higher in patients with SLE than in the general

© 2021 Asia Pacific League of Associations for Rheumatology and John Wiley & Sons Australia, Ltd.
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population/healthy controls (RR 2.96; 95% CI 1.28-6.83). 2 A retro-

TA B L E 1

Laboratory data on admission

spective analysis found that infection is the only factor affecting
death after 10 years of disease evolution.3 Infections are responsible for 30%~50% of morbidity and mortality in patients with SLE.4,5
Central nervous system (CNS) infections are rare bacterial complications of SLE, but can be a significant cause of mortality.6 Here,
we report a case of Listeria monocytogenes-associated multiple brain
abscesses in a patient with SLE.

Results

Reference
values

White blood cells

7.08

4.0-10.0 × 109/L

Neutrophils, %

78.3

40%-75%

Items
Blood

Hemoglobin, g/L

101

120-160 g/L

Platelets

210

100-3 00 × 109/L

ANA antibody

1:800
homogeneous
pattern

Negative

2 | C A S E R E P O RT
Anti-SS-A

+

Negative

Anti-SS-B

+

Negative

Anti-dsDNA

+

Negative

Quantitative
Anti-dsDNA

0.8

<25 IU/mL

Anti-Sm

+

Negative

Complement C3

100

79-152 mg/dL

Score (SLEDAI) of 11. She received 400 mg of cyclophosphamide

Complement C4

13.7

16-38 mg/dL

(CYC) per week and 50 mg of prednisone daily. As the patient's con-

ESR

53

0-20 mm/h

dition improved, prednisone decreased at a rate of 5 mg per week

CRP

5.57

0-0.8 mg/dL

A 53-year-old female patient was diagnosed with SLE 2 months
prior to admission on the basis of 1997 revised American College of
Rheumatology criteria. The patient presented with polyarthritis, leu9

kopenia (2.59 × 10 /L), positivity for antinuclear antibodies (ANAs),
anti-
double-
stranded

DNA

antibodies,

hypocomplementemia

(serum C3 level 23.6 mg/dL; serum C4 level 2.07 mg/dL) and proteinuria (915 g/24 h) at onset, resulting in a SLE Disease Activity

from the 5th week. At the 9th week, the dosage of prednisone was

Urine

gradually tapered to 30 mg/d combined with 400 mg of CYC per

Protein

++

Negative

week (cumulative dose: 3.2 g).

White blood cells

-

0-5/HP

Red blood cells

-

0-3/HP

The patient returned to our hospital on the date of admission with
left upper limb weakness for 3 days and fever, headache (manifested as
persistent dull pain), and lisp for 1 day. She did not experience nausea,
diarrhea or vomiting. A physical examination showed that her body temperature was 39.1°C. She was fully conscious. Her pupils were irregular,
with a left to right ratio of 5:2. The light reflex was slightly weakened in
the left pupil and positive in the right pupil. There was no neck rigidity.
Her muscle strength was grade III for the left upper limb and grade IV

Casts

-

negative

Urine total protein

783

<150 mg/24 h

Pressure

130

mm H2O

White blood cells

6

0-8 × 106/L

Red blood cells

4

0

Cerebrospinal fluid

for the left lower limb. No positive meningeal irritation signs or patho-

Protein

0.61

0.2-0.4 g/L

logical signs were found. A lumbar puncture was performed immedi-

Glucose

4.7

2.5-4.5 mmol/L

ately after admission; the pressure was 130 mm H2O, and routine and

Chloride

125

119-130 mmol/L

biochemical tests of the cerebrospinal fluid (CSF) appeared normal ex-

ADA

0.8

<8 U/L

cept for a slight increase in the CSF protein level (Table 1). Meanwhile,

LDH

22

10-25 U/L

blood cultures were performed twice. CSF culture did not yield any

LAC

2.92

1-2.8 mmol/L

CRP

2.5

0.42-5.2 mg/L

bacterial colonies. The initial contrast-enhanced magnetic resonance
imaging (MRI) brain scan showed multiple round lesions on the right
frontal temporal lobe, bilateral basal ganglia, splenium of the corpus
callosum, diencephalon, and mesencephalon, suggesting multiple brain
abscesses (Figure 1). Initial empirical therapy with 3 g every 8 hours
intravenous cefotaxime was administered. Background disease SLE

Abbreviations: ADA, adenosine deaminase; ANA, antinuclear
antibodies; Anti-dsDNA; anti-double-stranded DNA; CRP, C-reactive
protein; ESR, erythrocyte sedimentation rate; LAC, lactic acid; LDH,
lactate dehydrogenase; SS-A , Sjögren’s syndrome antigen A; SS-B,
Sjögren’s syndrome antigen B.

evaluation revealed proteinuria, hypocomplementemia and alopecia,
suggesting moderate activity (Table 1). The dosage of methylpredniso-

therapy was changed to intravenous ampicillin (3 g every 6 hours) and

lone was increased to 80 mg/d, and the use of CYC was discontinued.

trimethoprim-sulfamethoxazole (TMP-SMX) (2 g/d). Subsequently, the

There was no significant change in the patient's condition. Three days

patient's body temperature decreased to normal, her headache disap-

later, L. monocytogenes infection was confirmed by 2 blood cultures.

peared, her speech recovered on the 7th day after admission, her pu-

Investigation of the patient's history indicated that she had consumed

pils recovered to 3:3 on the 12th day, the light reflex was restored, and

contaminated pork. The patient was presumed to have multiple brain

the muscle strength of the upper limbs recovered on the 19th day. Four

abscesses and bacteriemia due to L. monocytogenes infection. The

weeks later, the methylprednisolone dosage was reduced to 40 mg/d.
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FIGURE 1
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Multiple ring-like enhancements appeared in the right frontal lobe and basal ganglia before treatment

In the 5th week, the patient developed an allergic rash over

normal. No bacterial colony was detected in the CSF culture. The

her entire body. As drug-induced rash due to the use of different

overall condition of the patient was stable throughout the 10-year

batches of ampicillin was diagnosed, ampicillin use was discontin-

follow-
up period without any recurrence of the brain abscesses

ued. Monotherapy with TMP-S MX was continued. The rash sub-

(Figure 4) while undergoing treatment with low-dose methylpred-

sided at 3 weeks after discontinuation of ampicillin (the 8th week

nisolone (8 mg/d), T. wilfordii and hydroxychloroquine. The patient's

after admission). Thus, the original batch of ampicillin was used

underlying SLE remained stable.

again after a negative dermal irritation test. However, the rash
reoccurred. Ampicillin was withdrawn again, and meropenem (2 g
every 8 hours) was administered. The dosage of methylpredniso-

3 | LITE R AT U R E R E V I E W

lone was reduced to 32 mg/d, and hydroxychloroquine (0.2 g/d)
was administered for SLE starting in the 9th week. Repeated

We then performed a comprehensive review of the literature re-

brain imaging studies were performed and suggested gradual im-

garding SLE and L. monocytogenes published in English-language

provement of the intracranial lesions (Figure 2). Meropenem and

journals.

TMP-S MX were terminated at the 12th week. The total duration

Listeria monocytogenes is an aerobic, Gram-
positive, motile,

of antibiotic treatment was 12 weeks, including TMP-S MX for

nonspore-forming bacillus,7 and L. monocytogenes infections have

12 weeks combined with ampicillin for more than 4 weeks and

been linked to the consumption of contaminated food products.

then meropenem for 4 weeks due to amoxicillin-induced delayed

In patients with impaired cell-mediated immunity, such as SLE pa-

anaphylaxis. Then, the patient was discharged with no sequelae.

tients receiving corticosteroids and immunosuppressants, L. mono-

She was in a stable condition with SLE at discharge: proteinuria

cytogenes is an important pathogen that can cause life-threatening

decreased from 783 mg/24 h to 453 mg/24 h, serum complement

infections.8-11

rose to normal levels and alopecia improved. The use of methyl-

To the best of our knowledge, since Dr Schulze et al12 reported

prednisolone, Tripterygium wilfordii (a traditional Chinese medicine

the first case of a patient with disseminated SLE who died due to

usually used to treat arthritis, rash and proteinuria) and hydroxy-

L. monocytogenes infection in 1953, 52 cases have been reported in

chloroquine were recommended after discharge.

the English-language literature (Table 2).4-7,12-33

Six months after discharge, MRI revealed involution of the ab-

Meningoencephalitis is the most common manifestation in pa-

scesses (Figure 3). Routine and biochemical tests of the CSF were

tients with SLE who develop L. monocytogenes infections; other

1430

|

ZHANG et al.

F I G U R E 2 Magnetic resonance imaging (MRI) changes during treatment. A, MRI at the first week showed that the number and size of
lesions had no significant change, and the ring wall was thicker than before. The swelling of the left cerebral foot was less. B, 4 wk after
treatment. C, 8 wk after treatment. D, 12 wk after treatment. MRI at the 4th, 8th and the 12th week showed that the lesions in the right
frontal lobe and left cerebral foot disappeared, and the right temporal lobe, basal ganglia, right stool and surrounding edema zone of corpus
callosum gradually became smaller than before

|
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F I G U R E 3 Patchy enhancement was shown in the right frontal lobe and basal ganglia. Compared with the previous examination, the
magnitude and scope of the lesions were reduced

FIGURE 4

No enhancement was observed [Colour figure can be viewed at wileyonlinelibrary.com]

manifestations included bacteremia, rhombencephalitis, liver ab-

and induces the release of cytokines and chemotactic factors into

scesses, spleen abscesses, endocarditis, peritonitis, septic arthritis

the CSF, causing cerebral meningitis. In addition, L. monocytogenes

and brain abscesses. Brain abscesses due to L monocytogenes infection

penetrates capillary endothelial cells of the middle cerebral artery,

are rather rare in patients with SLE and are only present in 1%-10% of

inducing encephalitis and brain abscess.35,36

9,34

cases with neurolisteriosis.

As few as 6 cases have been reported,

with 4 involving multiple brain abscesses (Table 3).12,17,25,26,29,33

The associated mortality rate is high, and survivors usually have
serious sequelae.9 Regarding the prognosis of the 4 previously re-

Among the 52 cases reported in the literature, the treatment

ported patients with multiple brain abscesses, 2 patients died soon

scheme of SLE at onset was provided for 32. Twenty-nine patients

after infection with L. monocytogenes, 1 patient survived with re-

were receiving high to moderate doses of corticosteroids combined

sidual right facial hemiparesis and hypoalgesia on the left side of

with/or immunosuppressants, including azathioprine, CYC, mofetil

the body, and 1 patient survived with left hemiparesis and frontal

mycophenolate, methotrexate and cyclosporine.

lobe syndrome. The prognosis was also not universally satisfactory

Three of the 4 cases of multiple brain abscesses in SLE reported

in the 2 patients with single brain abscesses: in 1 patient, the fever

in the literature presented with positive culture results of CSF and/

subsided, and computed tomography (CT) scans showed a decrease

or positive blood culture, except 1 fatal case that was diagnosed by

in the size of the right parietal lesion. However, the patient died

postmortem examination. This phenomenon is related to the patho-

due to concomitant hepatitis. The other patient survived without

genic mechanism of the bacterium. Often the point of entry for

sequelae.

L. monocytogenes is the gastrointestinal tract, followed by invasion

Clinical results were reported in the literature for 43 of the 52

of the mesenteric lymph nodes, entry into blood flow, and causes

SLE patients with L. monocytogenes infections; 16 patients died of

bacteremia.7 Carried by blood flow, L. monocytogenes infects the

L. monocytogenes infections, and 1 patient initially improved but

CNS, where it adheres to the epithelial cells of the choroid plexus

then died of concomitant hepatitis. Twenty-three patients survived

1432
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Characteristics of Listeria monocytogenes infection in patients with SLE published in English between 1953 and 2021
Treatment for SLE

No.

Ref.

Age /Gender

Duration of
SLE

1

Schulze, M. L., et al 195312

19/F

2 mo

Inactive

No

No

2

R. Rosengarten, et al 195913

48/F

5y

Inactive

Yes (no details)

NA

3

F O Finkelstein, et al 197614

22/M

NA

Inactive

Steroids (high dose)

Yes

4

Perez HD, et al 197915

46/F

2y

Active

P 10 mg/d

No

5

RE Nieman., et al 198016

31/M

37 d

Active

High-dose prednisone

No

17

SLE activity

GC

IS

6

Haykal H, et al 1987

34/F

NA

NA

Standard immunosuppressive
chemotherapy (no details)

7

Fan YD, et al 198918

27/F

10 y

Inactive

P 60 mg/d

AZA

8

Allais JM, et al 198919

31/F

3 mo

Active

P 15 mg/d

No

9

V. Harisdangkul, et al 199220

21/F

2y

Active

P 20-6 mg/d IV MP pulses, 1 g/d
for 3 d

No

10

52/F

1y

Active

NA

No

11

25/F

6y

Inactive

NA

NA

12

21

25/F

3y

Active

P 50 mg/d

NA

13

Kraus A, et al 1994

34/F

NA

Active

P 5omg/d

NA

14

29/F

NA

Active

P 100 mg/d

NA

15

20/F

NA

Inactive

None

NA

16

28/F

NA

Inactive

None

NA

17

60/F

8y

Inactive

P 7.5 mg/d

NA

18

27/M

NA

Active

P 200 mg/d

NA

19

Jansen TL, et al 199822

22/F

7 mo

NA

P 30 mg/d

MTX

20

Mylonakis E, et al 199823

16/F

NA

NA

Yes (no details)

AZA, MTX

21

JJ Hung, et al 20055

29/F

NA

4

NA

NA

22

24/F

NA

12

NA

NA

23

22/F

NA

10

NA

NA

24

22/M

NA

4

NA

NA

24

25-27

Yang CD, et al 2007

28

Cone LA, et al 200825

3 cases of SLE were reported without more details
56/F

NA

NA

P (no details)

NA
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Types of infection

Other special
circumstances

Antibiotic(s) administered

Period of
treatment

Outcome

1433

Meningoencephalitis fulminant
septicemia abscesses were
present in the liver, spleen,
adrenal glands, epicardium,
superficial surfaces of the
brain and spinal cord in
postmortem examination

No

Streptomycin 0.5 g
intramuscularly

2d

Died

Meningitis, septicemia

No

Sulfadiazine chloromycetin

2d

Died

Bacteriemia

Renal homograft
from his
father

NA

NA

Survived

Septicemia

No

NA

NA

Survived

Meningitis, bacteriemia

Intermittent IV

Ampi 1 g every 6 h

14 d

Survived

Meningitis, bacteriemia

A living renal
allograft
from an
HLA-identical
donor

Intravenous penicillin

4 wk

Fever subsided and CT scans
showed a decrease in the
size of the right parietal
lesion; 1984. Died from
hepatitis

Bacteriemia

At the 26th
gestation
week

Ampi

NA

Died

Peritonitis

PD

NA

NA

Survived

Bacteriemia

At the 16th
gestation
week

IV clindamycin 150 mg every 6 h

2 wk

Survived

Endocarditis

HD

NA

NA

Died

Peritonitis

CAPD

NA

NA

Survived

Bacteriemia

No

Ampi, amika

NA

Died

Bacteriemia

No

Ampi, amika

NA

Died

Meningitis, bacteriemia

No

Ampi

NA

Survived, died 1 month later
of CNS hemorrhage

Meninges

HD

Ampi, amika, ceftr

NA

Died

Meninges

HD

Ampi, amika

NA

Survived

Meninges, bacteriemia

No

Penicillin, ceftr

NA

Survived

Meninges

No

Ampi, amika

NA

Died

Septic arthritis

No

Amoxicillin 1 g q6 h

22 d stopped due
to allergic
dermatitis

Survived

Meninges

No

Penicillin

14 d

Survived with neurologic
residual (diplopia and
facial weakness)

Meninges

No

NA

NA

Survived

Meninges

No

NA

NA

Died

Meningitis, bacteriemia

No

NA

NA

Died

Meninges

No

NA

NA

Survived

NA

No

NA

NA

NA

Meningitis, bacteriemia, single
brain abscess

No

NA

NA

Survived

(Continues)
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(Continued)

No.

Ref.

Age /Gender

Duration of
SLE

29

Baizabal-C arvallo JF,
et al 200926

38/F

4 mo

30-33

Treatment for SLE
SLE activity

GC

IS

NA

NA

NA

Four other cases of SLE were reported whose CSF culture obtained Listeria monocytogenes, without
more details

34

Lee MC, et al 201127

32/F

5y

Active

MP (no details)

MMF

35

McCaffrey LM, et al 20127

57/M

2y

Inactive

P 20 mg/d

NA

36

Wang HL, et al 2013

28

56/F

NA

NA

P 30-4 0 mg/d

CYC 0.4/wk

37

23/F

NA

NA

P 50-8 0 mg/d

No

38

33/F

NA

NA

P 60 mg/d 2 courses of MP pulses

No

39

22/F

NA

NA

P 50-60 mg/d 2 courses of MP
pulses

CsA/Dapsone/
MMF

40

18/F

NA

NA

No

No

41

53/F

NA

NA

P 30 mg/d

CYC 0.4/wk

18/F

2y

Inactive

P 0.5 mg/kg/d

AZA

43

27/F

3y

Active

Pl (no details)

MMF

44

18/F

2y

Inactive

P 0.5 mg/kg/d

MMF

45

5/F

3y

NA

NA

NA

46

29/F

4y

Inactive

P 10 mg/d

AZA 50 mg/d

42

Tobón GJ, et al 201329

47

Perić-Popadić A, et al 20136

33/F

8 mo

Active

Pl 1 mg/kg/d → 30 mg/d

48

Perini G, et al 201530

16/F

2y

Active

P 25 mg/d

49

Chen F, Hao F, et al 201731

A retrospective medical records review was performed in female patients aimed to describe the
characteristics of bacteremia in Chinese adults with SLE, and one of the 64 patients was identified
as L. monocytogenes bacteremia without more details

50

TY Shi, et al 201832

47/F

5y

Inactive

P 1 mg/kg/d

CsA 4 mg/kg/d

51

Morimoto, M., et al 202033

41/F

3y

Inactive

P 30 mg/d

No

52

Pereira MEVDC, et al 202034

29/F

3 mo

Active

Intravenous pulse MP→p 1 mg/
kg/d

MMF

53

The current case

53/F

1 mo

Active

40 mg/d

CYC 0.4/wk

MMF 2 g/d

Abbreviations: Amika, amikacin; Amin: ampicillin; AZA, azathioprine; CAPD, continuous ambulatory peritoneal dialysis; ceftr, ceftriaxone;
CsA, cyclosporine A; CT, computed tomography; CYC, cyclophosphamide; GC, glucocorticoid; HD, hemodialysis; IS, immunosuppressant; IV,
intravenous; MMF, mycophenolate mofetil; MP, methylprednisolone; MTX, methotrexate; NA, not available; P, prednisone; Pa, patient; PD,
peritoneal dialysis; Pl, prednisolone; Ref, reference; SLE, systemic lupus erythematosus; TMP-SMX, trimethoprim-sulfamethoxazole.
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Types of infection

Other special
circumstances

Antibiotic(s) administered

Period of
treatment

1435

Outcome

Meningitis, multiple brain
abscesses

No

Ampi + gentamicin for 2 wk TMP-
SMX for 5 wk

12 wk

Survived with a residual right
facial hemiparesis and
hypoalgesia on the left
side of the body

NA

No

NA

NA

NA

Meningitis, bacteriemia

No

Ampi 2 g every 8 h + gentamicin
100 mg

29 d

Died

Meningoencephalitis, bacteriemia

No

Ampi

6 wk

Survived

Bacteriemia sepsis, pneumonia

No

NA

NA

Died

Bacteriemia sepsis shock

No

NA

NA

Died

Bacteriemia

No

NA

NA

Died

Meningitis, bacteriemia

No

NA

NA

Survived

Meningitis, bacteriemia

No

NA

NA

Survived

Bacteriemia

No

NA

NA

Survived

Meningitis, bacteriemia

No

Ampi

NA

Survived

Meningitis, bacteriemia

No

Ampi

NA

Survived

Meningitis, bacteriemia

No

Ampi

NA

Survived

Bacteria, bacterial endocarditis

No

Ampi

NA

Survived

Bacteria

No

Ampi

NA

Survived

Meningoencephalitis together
with encephalomalacia

No

NA

NA

NA

Bacteria, multiple brain abscesses

No

TMP-SMX +Ampi for 2 wk
→TMP-SMX +meropenem
7 wk

9 wk

Survived with a left
hemiparesis and a frontal
syndrome characterized
by reduction of verbal
fluency and utilization
behavior

Bacteria

No

NA

Meningoencephalitis

No

Ampi + oral rifampicin 3wk→ oral
TMP-SMX for 5 wk

8 wk

Survived

Bacteria

At the 35th
gestation wk

Intravenous ampi (ABPC) 2 g 3
times a d

14 d

Survived

Meningitis, bacteria, multiple
brain abscesses

No

Intravenous ampi

60 d

Died

Bacteria, multiple brain abscesses

No

Ampi 3 g every 6 h + TMP-
SMX 2 g/d *more than 4
wk→TMP-SMX 2 g/d * 3
wk→meropenem 2 g every 8 h
+ TMP-SMX 2 g/d * 4 wk

12 wk

Survived

NA
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TA B L E 3 Characteristics of 6 cases of listerial brain abscesses in patients with SLE published in English between 1953 and 2021 plus
our patient

No.

Ref.
12

Age/
gender

Duration of
SLE

SLE activity

Treatment for SLE

1

Schulze ML, et al 1953

19/F

2 mo

Inactive

None

2

Haykal H, et al 198717

34/F

NA

NA

Standard immunosuppressive chemotherapy

3

Cone LA, et al 200825

56/F

NA

NA

Prednisone

38/F

4 mo

NA

NA

26

4

Baizabal-C arvallo JF, et al 2009

5

Perini G, et al 201530

16/F

2y

Active

Prednisone 25mg/d + Plaquenil + MMF 2g/d

6

Pereira MEVDC, et al 202034

29/F

3 mo

Active

Prednisone 1 mg/kg/d + MMF

7

Our patient

53/F

1 mo

Active

Prednisone 30 mg/d + CYC 0.4 g/wk

Abbreviations: CT, computed tomography; CSF, cerebrospinal fluid; CYC, cyclophosphamide; GC, glucocorticoid; IS, immunosuppressant; MMF,
mycophenolate mofetil; MRI, magnetic resonance image; NA, not available; ND, not done; Ref, reference; SLE, systemic lupus erythematosus;
TMP-SMX, trimethoprim-sulfamethoxazole.

without sequelae, and 3 patients survived with residual neurological

In the present case, the patient had consumed pork that had been

sequelae. 23,26,29 The mortality rate in this group is as high as 37.2%.

stored in a refrigerator for 2 weeks prior to the onset of symptoms, and

The prognosis is even worse in brain abscesses caused by L. monocy-

this was considered to be the cause of disease. At-risk patients should

togenes infection with a mortality rate as high as 50%,12,17,25,26,29,33

avoid unpasteurized milk and soft cheeses along with deli-style, ready-

and this mortality is higher than in patients with nonlisterial abscess-

to-eat prepared meats, particularly poultry products.39 Leftover foods

es.37 The poor prognosis of SLE patients with L. monocytogenes in-

or ready-to-eat foods should be cooked until steaming hot.39

fections suggests that more attention should be given to this topic
in clinical practice.

Based on general experience with listerial meningitis and the
few cases of listerial abscesses reported, effective treatment relies on achieving an early diagnosis.40 An early diagnosis depends

4 | D I S CU S S I O N

on culture results, not only from CSF cultures but also from blood
and tissue cultures.9 The present patient had no meningeal irritation
sign with apparent normal CSF cytology, chemistry and culture re-

SLE is an autoimmune disease of unknown etiology involving a loss

sults except for a slight increase in the CSF protein level. Similar to

of immune tolerance of endogenous nuclear material, which leads

Patient No. 5 in Table 3, it indicated that the patient had no menin-

to systemic autoimmunity that can damage various tissues and

gitis. These findings are related to the pathogenic mechanism of the

organs.38 The incidence of CNS infections in patients with SLE is

bacterium: L. monocytogenes can cause meningitis, encephalitis and/

0.54%~2.26%, and L. monocytogenes is among the top 3 pathogens

or brain abscess through blood flow, which also confirmed the impor-

causing CNS infections in SLE patients.5,24

tance of repeated blood culture for the diagnosis of L. monocytogenes

|
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CT/MRI

Blood/
CSF
culture

Antibiotic treatment/duration

ND

+/+

Streptomycin 0.5 g intramuscularly/2 d

Died

CT showed an ill-defined superficial area of
low attenuation in the left parietal lobe
associated with faint curvilinear gyral
enhancement

±

IV penicillin/4 wk

Fever subsided, and CT scans
showed a decrease in the size
of the right parietal lesion;
however, the patient died due to
hepatitis

MRI: frontal and occipital abscesses

+/+

NA/NA

Survived

MRI: multiple brain abscesses

NA/+

Ampicillin/12 wk combined with gentamicin
for 2 wk and TMP-SMX for 5 wk

Survived with residual right facial
hemiparesis and hypoalgesia on
the left side of the body

MRI showed ring-enhancing lesions, some of
which were hemorrhagic and interpreted
as micro-abscesses appearing in the right
frontal–parietal hemisphere, cerebellum
and brainstem

∓

Sulfamethoxazole/trimethoprim (400/80 mg
every 6 h). ampicillin/sulbactam (2/1 every
6 h) for 2 wk, then ampicillin/sulbactam
was changed to meropenem (2 g every 8
h)/9 wk

Survived with left hemiparesis and
frontal syndrome characterized
by a reduction in verbal fluency
and utilization behavior

MRI was performed with the T2 heavy
echo turbo-spin technique. Expansive
formation that was 3.0 × 3.0 × 3.5 cm in
size was observed in the left frontal lobe,
affecting mainly the upper and middle
frontal gyres, with irregular contours,
bordered by foci of hemosiderin deposits
with an intense restriction on the inside
diffusion. The findings were compatible
with an abscess

+/+

Intravenous ampicillin/2 mo

Died

MRI showed multiple round lesions on the
right frontal temporal lobe, bilateral basal
ganglia, splenium of the corpus callosum,
diencephalon, and mesencephalon,
suggesting multiple brain abscesses

±

Ampicillin combined with TMP-SMX for 5 wk,
then TMP-SMX monotherapy for 3 wk,
and then meropenem combined with
TMP-SMX for 4 wk

Survived with no sequelae

Outcomes

infection. To improve prognosis, early diagnosis is crucial, followed by

most significant risk factor for listerial meningitis was a prior history of

timely treatment.41 Early empirical therapy is essential for favorable

receiving immunosuppressive therapy (odds ratio 8.12).43 Accordingly,

42

A retrospective case-control study

when treating SLE patients with high-risk factors with complicated

indicated that delaying appropriate antibiotic therapy for more than

meningitis or parenchymal infection, we recommend ampicillin as the

6 hours increased the risk of mortality by 2.78-fold.43 Ampicillin is gen-

preferred empirical treatment agent to cover L. monocytogenes.

outcomes of Listeria infection.

erally the preferred agent in the treatment of L. monocytogenes infec-

No controlled trials have been conducted to establish a drug of

37,39

choice or optimal duration of therapy for CNS listeriosis.39 In cases of

The combination of ampicillin and TMP-SMX has previously been de-

listerial brain abscess, surgical intervention may not be necessary.39 An

tions.

39

TMP-SMX is recommended for those allergic to penicillin.

scribed as an effective treatment for CNS listeriosis.

39,44

In 1 retro-

abscess size of more than 2.5 cm in diameter has been recommended

spective series, therapy with TMP-SMX plus ampicillin was correlated

as an indication for neurosurgical intervention,45,46 and prolonged

with a lower failure rate and fewer neurologic sequelae than ampicillin

(6-8 weeks) intravenous antimicrobial therapy is based on culture re-

combined with an aminoglycoside.39 Imipenem and meropenem have

sults obtained at the time of the initial aspiration.47 Patients with liste-

also been used successfully to treat cases of listeriosis.

39

Although

rial brain abscesses should be treated for no less than 6 weeks and

cephalosporins are often chosen as the first choice for the treatment

followed with repeated brain imaging studies.39,45 The patient's clinical

39

manifestation and repeated brain MRI imaging demonstrated that our

Consistent with these literature reports, our patient was successfully

patient responded well to intravenous ampicillin and oral TMP-SMX

treated using a combination antibacterial therapy comprising ampicil-

combined treatment; however, ampicillin treatment was terminated

lin and TMP-SMX. A multicenter case-control study showed that the

due to allergic reaction. After another attempt at ampicillin treatment

of intracranial infections, they have limited activity against listeriae.
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failed, we chose meropenem intravenous anti-infective therapy for

materials; CM edited the language in the manuscript; WW designed

another 4 weeks. At the same time, oral TMP-SMX treatment was

the report and offered valuable suggestions for improving the manu-

continued. The total course of anti-infection therapy was 12 weeks,

script; ZN wrote the paper.

including 8 weeks of intravenous anti-infective therapy. The case we
report here is the 5th SLE patient with multiple brain abscesses due
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culty of diagnosis. CSF and imaging examinations cannot fully distinguish CNS infections from NPSLE. An evaluation of systemic SLE
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CORRESPONDENCE

Seropositive rheumatoid arthritis after vaccination against
SARS-CoV-2 infection
Dear Editor,

hands. Testing showed a Disease Activity Score of 28 joints with

Today a frequently asked question is: Can vaccination against

a C-r eactive protein (DAS28-CRP) level of 6.02. There were high

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)

levels of RF (170 IU/mL, normal range <18 IU/mL), erythrocyte

trigger rheumatic and musculoskeletal diseases? Several cases of

sedimentation rate (39 mm/h), CRP (10 mg/L, normal <5 mg/L),

arthritis have been reported after vaccination against SARS-CoV-

and ACPA (157 U/mL, normal <20 U/mL). The anti-n uclear an-

2.1-4 A few articles have investigated the safety of SPUTNIK-V;5

tibodY (ANA) screen-test and Chlamydia and Ureaplasma immu-

there is only our one case of arthritis reported after this vaccina-

noenzyme tests were negative, and the levels of uric acid were

1

tion. In our International Journal of Rheumatic Diseases paper about

normal (241 mmol/L). An immunoenzyme SARS-C oV-2 Spike IgG

arthritis after vaccination against SARS-CoV-21 we wrote: ‘Several

antibody test had a strongly positive result of 9.81 (0.80 negative,

patients with rheumatic diseases, treated in the Medical Center of

≤0.80-1 .10 borderline, ≥1.10 positive). The positivity coefficient

Joint Diseases (MCJD), developed transient flares after receiving

was markedly high at 24.52. Hand X-r ays did not show any le-

the COVID-19 vaccine’. A possible association between rheumatoid

sions. Ultrasonography revealed moderate effusion in both knee

arthritis (RA) and influenza vaccination was previously reported in

joints and the metacarpophalangeal and proximal interphalan-

a cohort study;6 however, there were no cases of seropositive RA

geal joints of both hands. According to the American College of

after SPUTNIK-V vaccination in the literature. A heterologous re-

Rheumatologists/European League Against Rheumatism (ACR/

combinant adenovirus-based vaccine, Gam-COVID-Vac (Sputnik

EULAR) classification criteria7 early RA was diagnosed, and

V, Gamaleya National Research Centre for Epidemiology and

treatment with methotrexate (15 mg per week), non-s teroidal

Microbiology), showed a good safety profile and induced strong hu-

anti-inflammatory drugs, and methylprednisolone (100 mg infu-

moral and cellular immune responses.5 We would like to present the

sion daily for 3 days) was initiated. At the control examination

first case of new-onset seropositive (for rheumatoid factor [RF] and

(September 1, 2021) testing showed: CRP 1 mg/L, DAS28-CRP

anti-citrullinated protein antibodies [ACPA]) RA after a single dose

level 3.99, RF 231 IU/mL, and ACPA 314 U/mL.

of SPUTNIK-V vaccine.

Two variants of disease development may be considered: a

We report the case of a 38-year-o ld Asian non-s moking

flare of existing RA and a debut of de novo RA. Only two cases

woman with no history of chronic joint disease, infections, inju-

of flare RA after COVID-19 vaccination have been reported. 2,3 The

ries, inflammatory back pain, morning stiffness, or joint swelling.

first case, mentioned previously, 2 could be explained with the first

The patient had no previous symptoms of SARS-C oV-2 infection;

variant, whereas the second case3 most likely reflects the second

a serological anti-S ARS-C oV-2 rapid test (COVID-19 IgG/IgM

option. In our case, RA pathogenesis could be due to either the first

antibody test; Humasis,Germany) was negative. The patient re-

or the second possibility. Unfortunately, the patient was not tested

ceived the first dose of the SPUTNIK-V vaccine on May 20, 2021

for RF or ACPA before vaccination because she had no previous

without developing a fever or adverse events. Twenty days later,

joint complaints. This woman may have had asymptomatic posi-

pain and stiffness appeared in the left shoulder and 2 days later

tive RA, and the COVID-19 vaccination triggered the flare. A rapid

in the right shoulder, followed by swelling and pain in both knee

increasing of RF and ACPA is significant. We described the rapid

joints. The patient used non-s teroidal anti-inflammatory drugs.

growth of ACPA within a month from normal values (18 mg/L) to

She did not visit a doctor nor did she receive the second dose

high values (104 U/mL) 8 in a case of RA that developed after SARS-

of the vaccine. Two months after vaccination, pain and morning

CoV-2. It is likely that in this case, the vaccination might have been

stiffness lasting more than 30 minutes appeared in the small joints

a trigger factor for the rapid onset of RA. It would be appropriate to

of her hands and feet. On August 24, 2021, she underwent an ex-

conduct a genetic study of the patient, as French researchers did;9

amination at the Medical Centre of Joint Diseases in Shymkent

however, similar to other post-vaccine case reports, the causal cor-

(Kazakhstan). The patient presented morning stiffness for more

relation with RA was not formally established. Nonetheless, we as-

than 2 hours and symmetric polyarthritis of the knees, feet, and

sume that vaccination and SARS-CoV-2 might be trigger factors for

© 2021 Asia Pacific League of Associations for Rheumatology and John Wiley & Sons Australia, Ltd.
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RA, though controlled studies are needed to prove this hypothesis.
Analysis of the incidence of RA in different countries over the next
1-2 years is warranted; an increase in incidence in the next 2 years
may prove our hypothesis.
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A P L A R M AT T E R S

Your help is needed in the fight against COVID-19: Please
contribute to the COVID-19 Global rheumatology alliance
registry
The COVID-19 Global Rheumatology Alliance is a global collaboration of rheumatologists, scientists, patients and organisations all committed
to addressing the issues in rheumatology created by the COVID-19 global pandemic. To date the alliance has published important data on the
effect of COVID-19 infection on outcomes and the effect of rheumatic medications on COVID-19 outcomes.
We currently have 3520 cases from all over the world but we still need to collect many more cases and we need cases from all around the
world including the Asia-Pacific region. We are hoping for more cases from the Asia-Pacific region because this is currently under-represented
in the registry.
To contribute we ask that you provide details of the case, rheumatic diagnosis details, treatments, and the outcome of the case.
You can join the mailing list for the COVID-19 Global Rheumatology Alliance by signing up on our webpage (top right hand corner)
For more information please visit our website at www.rheum-covid.org, if you have questions or issues and would like to know more information please email rheum.covid@gmail.com.
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