LUPUS

SCIENCE &
MEDICINE"

To cite: Eudy AM, Rogers JL,
Corneli A, et al. Intermittent
and Persistent Type 2

lupus: patient perspectives

on two distinct patterns

of Type 2 SLE symptoms.
Lupus Science & Medicine
2022;9:¢000705. doi:10.1136/
lupus-2022-000705

Received 29 March 2022
Accepted 27 July 2022

| '.) Check for updates

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

"Department of Medicine, Duke
University School of Medicine,
Durham, North Carolina, USA
2Department of Population
Health Sciences, Duke University
School of Medicine, Durham,
North Carolina, USA
%Department of Medicine,
Durham Veterans Affairs Medical
Center, Durham, North Carolina,
USA

Correspondence to
Dr Amanda M Eudy; amanda.
eudy@duke.edu

Intermittent and Persistent Type 2
lupus: patient perspectives on two
distinct patterns of Type 2

SLE symptoms

Amanda M Eudy @ ," Jennifer L Rogers

Mithu Maheswaranathan

Jayanth Doss,' Rebecca E Sadun,’ Kai Sun

ABSTRACT

Objective We have developed a new conceptual model
to characterise the signs and symptoms of SLE: the Type
1 and 2 SLE Model. Within the original model, Type 1 SLE
consists of inflammatory manifestations like arthritis,
nephritis and rashes; Type 2 SLE includes symptoms

of fatigue, myalgia, mood disturbance and cognitive
dysfunction. Through in-depth interviews, we explored
how the Type 1 and 2 SLE Model fits within the lived
experience of patients with SLE, with a focus on the
connection between Type 1 and Type 2 SLE symptoms.
Methods Semistructured in-depth interviews were
conducted among adult participants meeting 1997
American College of Rheumatology or Systemic Lupus
International Collaborating Clinics criteria for SLE.
Participants were purposefully selected for age, race, sex
and nephritis history. All interviews were audio-recorded
and transcribed. Data were analysed through episode
profile and thematic analysis.

Results Through interviews with 42 patients with SLE,
two patterns of Type 2 SLE emerged: Intermittent (n=18)
and Persistent (n=24). Participants with Intermittent
Type 2 SLE described feeling generally well when Type

1 is inactive; these participants were younger and had
more internal SLE manifestations. Participants with
Persistent Type 2 described always experiencing Type 2
symptoms despite inactive Type 1, although the severity
may fluctuate. Participants with Persistent Type 2 SLE
experienced traditional lupus symptoms of joint pain, hair
loss and rash, but less often had severe organ system
involvement.

Conclusions By listening to the stories of our patients, we
found two underlying patterns of Type 2 SLE: Intermittent
Type 2 symptoms that resolve in synchrony with Type 1
inflammatory symptoms, and Persistent Type 2 symptoms
that continue despite remission of Type 1 symptoms.

INTRODUCTION

While current therapy for SLE is directed at
the inflammation that leads to organ damage,
approximately 75% of patients also experi-
ence significant fatigue, mood disturbance,
widespread pain and cognitive dysfunction
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= The Type 1 and 2 SLE Model was developed to en-
compass the full range of signs and symptoms of
patients with SLE experience. Type 1 SLE symptoms
include those classically attributed to inflammation
and autoimmunity, including arthritis, rash, serositis,
nephritis, central nervous system lupus and certain
laboratory findings. Type 2 SLE symptoms include
fatigue, widespread pain, mood disturbance and
cognitive dysfunction, which have a less clear asso-
ciation with inflammation.

WHAT THIS STUDY ADDS

= Through in-depth interviews and qualitative analy-
sis of patient descriptions of their experiences with
SLE, we identified two unique patterns of Type 2 SLE:
Intermittent and in synchrony with Type 1 inflamma-
tory symptoms, and Persistent despite remission of
Type 1 symptoms.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Intermittent and Persistent Type 2 symptoms are
likely driven by different pathological processes and
would benefit from different approaches to therapy.

for which immunosuppression is largely inef-
fective; the aetiology of these symptoms and
relationship to inflammation is uncertain.'™
Widespread pain, fatigue and mood distur-
bance also occur in the general population,
yet the frequency of these symptoms is signif-
icantly higher in patients with SLE.*"® Addi-
tionally, fibromyalgia, depression and fatigue
have been found to correlate with overall
quality of life in patients with SLE, more
so than disease activity and organ system
damage,” '* with fatigue and pain often the
most debilitating symptoms that impair activi-
ties of daily living."*'® Despite their frequency
and severity, these symptoms are not meas-
ured by most indices of SLE disease activity.
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Furthermore, many rheumatologists do not regard these
symptoms as an intrinsic part of SLE.

At the Duke University Medical Center, we developed
a new conceptual model that incorporates a wider range
of symptoms patients experience and places patients into
two categories based on their symptom experiences: the
Type 1 and 2 SLE Model."” In its formulation, the Type 1
and 2 SLE Model has been based on the clinical experi-
ence of rheumatologists who specialise in lupus manage-
mentand care. Type 1 SLE symptoms encompass the signs
and symptoms that are classically attributed to inflamma-
tion. These symptoms, which are recorded in physician-
reported measures of SLE disease activity, include
arthritis, rash, serositis, nephritis, central nervous system
lupus and certain laboratory findings.'® In contrast, Type
2 SLE symptoms include fatigue, widespread pain, mood
disturbance, and cognitive dysfunction and are typically
not included in physician-reported measures of SLE.
While patients often identify these symptoms as a key
sign of their disease, physicians frequently ascribe them
instead to comorbid depression or fibromyalgia. However,
the BLISS-52 and BLISS-76 trials for belimumab found
that Functional Assessment of Chronic Illness Therapy —
Fatigue (FACIT-F) scores at 52 weeks in the placebo group
improved 2 points from baseline, while the belimumab 1
and 10 mg/kg groups improved 4-5 points from baseline
(p<0.05). Additionally, in long-term follow-up of patients
with SLE taking belimumab, almost half had improve-
ment in fatigue after 6 years, suggesting some Type 2 SLE
symptoms may be due to inflammation.

While the course of Type 1 symptoms in SLE has been
well studied, the trajectory of Type 2 symptoms and the
temporal relationship between Type 1 and Type 2 symp-
toms are poorly understood. We therefore conducted
a qualitative study to explore in depth patients’ experi-
ences with their SLE symptoms, focusing on the pattern
of Type 2 symptomatology during the course of disease,
and in particular how patients experience the interaction
between Types 1 and 2 SLE symptoms.

METHODS

Recruitment and selection of participants

Potential participants were enrolled in the Duke Lupus
Registry (DLR; Pro00008875) and seen in the Duke
Lupus Clinic. The clinic schedule was reviewed weekly
to identify potentially eligible participants. The research
team included an epidemiologist (AME), qualitative
researchers from the Duke University QualCore (AC,
KM), a rheumatology fellow (MM), and attending rheu-
matologists from the Durham Veterans Affairs (DSP) and
the Duke Lupus Clinic (JLR, MEBC, LGC-S, JD, RES and
KS).

Eligibility for inclusion was determined based on infor-
mation obtained in the DLR and medical record, as well
as through a discussion with individuals’ rheumatologists.
We first identified potential participants with an estab-
lished diagnosis of SLE based on 1997 American College

of Rheumatology (ACR) or Systemic Lupus International
Collaborating Clinics (SLICC) criteria.”®*! We then used
stratified purposeful sampling to identify patients based
on individuals’ recent experience with higher versus lower
Type 2 severity. Patients were initially screened based on
patientreported and physician-reported measures that
were prospectively collected in the DLR from visits to the
Duke Lupus Clinic over the preceding ~1 year. High type
1 symptom severity was defined as a Safety of Estrogens in
Lupus Erythematosus National Assessment-SLE Disease
Activity Index (SELENA-SLEDAI) score =6 on at least
one visit during the prior year.” We wanted to capture
patients with recently high Type 1 activity, both with
flares of activity and chronic activity, so not all patients
received a change in therapy for their chronically active
disease. High Type 2 symptom severity was defined as a
Polysymptomatic Distress (PSD) score 212 on at least one
visit during the prior year.”>** Those who had a history of
both high Type 1 and high Type 2 symptoms were defined
as the Mixed SLE group. We reviewed an average of 4
SELENA-SLEDAI and PSD scores per participant over an
average period of 53 weeks for this initial classification.
Our clinic regularly uses the PSD during routine clin-
ical care over other patientreported outcome measures,
such as Medical Outcomes Survey Short Form 36 (SF-36),
FACIT-F and PROMIS measures, as we find it to be the
most clinically useful, quickly interpretable and encom-
passing measure of Type 2 SLE symptoms.

Once we had stratified potential participants based on
their prior year of scores within DLR, we purposefully
selected participants within each stratum to encompass
a wide range of lived experiences with SLE with respect
to race, age, disease duration, disease history and mani-
festation, including a history of lupus nephritis.”” This
was accomplished by having the treating rheumatologist
review the patient’s SLE history to ensure they repre-
sented patients within their activity group based on
physician assessment scores, medications, demographics
and hospitalisation. This review also allowed us to over-
come limitations of the SLEDAI; for example, a patient
with an extensive rash who had a low SLEDAI score of
2 would have been reclassified through chart review as
having high Type 1 symptoms. Potential participants were
approached about the study during routine clinic visits by
their rheumatologist, and interviews were conducted with
participants following oral consent.

After conducting interviews with participants with Type
1, Type 2 and Mixed SLE, a theme began to emerge of
different patterns of Type 2 SLE symptoms. As is standard
practice with rigorous qualitative research, if a theme
emerges, a study team can research it further. Therefore,
we sought to additionally document the perspective of
individuals with both low Type 1 and low Type 2 symp-
toms in the previous year, defined as the Minimal SLE
group. We identified and approached potential partici-
pants who had low Type 1 and Type 2 SLE activity. All of
these participants had clinical SLEDAI scores of 0, and a
PSD score <3 at all visits during the previous 12 months;
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one individual had low C3/C4 and anti-dsDNA+ in the
previous year but no other signs of SLE activity.

Data collection

Semistructured, in-depth interviews were conducted
from September 2019 to March 2020 (Type 1, Type 2 and
Mixed) and March to April 2021 (Minimal) by two trained
interviewers on the telephone (n=40) or in person (n=2).
Each interview lasted, on average, 45 minutes. All partic-
ipants provided oral informed consent before partici-
pating, agreed to be audio-recorded with an encrypted
recorder and were informed they could stop the interview
at any point. All participants completed the full interview.
Recordings were subsequently transcribed verbatim.

Interviews were conducted using an open-ended, semi-
structured interview guide created by the authors. At
the start of each interview, participants provided demo-
graphic information (age, gender, race, ethnicity, educa-
tion, employment status, health insurance, marital status
and time since SLE diagnosis). During interviews, partici-
pants were asked to describe (1) their good and bad days
living with SLE, (2) their experiences with a list of symp-
toms commonly reported by people living with SLE (eg,
brain fog, fatigue, hair loss, joint pain, kidney disease,
rash or skin issues) and (3) experiences with disease
flares (including symptoms experienced, length of flares,
triggers, symptoms experienced outside of flares and
symptoms that appear to coexist). Participants described
experiences throughout their disease course, from onset
of first SLE symptoms to present day. The interview
concluded with participants describing how they perceive
their experiences with SLE fit within the Type 1 and 2
SLE Model.

We aimed to conduct 12 interviews each within the
Type 1, Type 2 and Mixed SLE groups, based on research
demonstrating thematic saturation is typically reached
around 12 interviews.”® After reaching the anticipated
sample size during data collection, we assessed informa-
tional redundancy, based on interviewer feedback that
participants were sharing similar information, to deter-
mine whether additional interviews were needed.?’ For
the Minimal SLE group, because we expected participants
to have very similar experiences, we assessed saturation
after fewer interviews and found information redundancy
after five patients were interviewed.

Analysis
The analytical approach was a combination of episode
profile analysis® and applied thematic analysis.*

First, three SLE researchers (AME, JLR, MEBC) read
six transcripts independently and summarised the
pattern of Types 1 and 2 SLE symptoms described by
each participant, particularly the connection between
or independence of Types 1 and 2 SLE symptoms. The
researchers then discussed their independent summa-
ries for each participant and reached consensus on the
Types 1 and 2 SLE symptom relationship. These steps
were repeated for all remaining transcripts in groups of

3-6 until all participants had been discussed. A consensus
was reached for all participants; researchers continued
discussing their summaries and how each researcher
described Types 1 and 2 SLE symptoms interacting for
each patient until all three SLE researchers agreed with
the final determination. The researchers then identified
broader patterns about the relationship between Types 1
and 2 SLE symptoms.

We then used applied thematic analysis to further
explore the nuances between the patterns of Type 1
and Type 2 SLE symptoms, focusing on a subset of the
interview data: how participants described good days and
bad days with SLE. First, three coders (AME, KM, MM)
applied structural codes to transcript text to group similar
responses together (for example, ‘good day with lupus’,
‘bad day with lupus’). Thematic coding followed, focusing
on identifying and then coding the emerging concepts
within each structural code (for example, ‘symptoms on a
good day’, ‘ability to function on a good day’, ‘frequency
of good days’, ‘symptoms on a bad day’, ‘ability to func-
tion on a bad day’, ‘frequency of bad days’).” Analysts
conducted seven intercoder reliability assessments over
several time points throughout data analysis to ensure
their coding of the data stayed consistent. Discrepancies
in coding were discussed and resolved, and the codebook
and coded transcripts were revised as necessary.

Thematic code frequencies across transcripts were
examined to identify the most frequent and salient
themes, and other data reduction techniques were used to
explore the nuances and to identify subthemes. Descrip-
tions of these themes and subthemes, together with
illustrative quotes, were described in analytical summary
reports. Additionally, the participants were descriptively
compared using demographic data collected from partic-
ipants and clinical data collected in the DLR, including
European Alliance of Associations for Rheumatology
(EULAR) /ACR 2019 SLE criteria.”

Patient and public involvement
Patients or members of the public were not involved in
the design, conduct or reporting of the research.

RESULTS

We conducted 42 interviews. The median time between
the last clinic visit and interview was 4 weeks. Based on
our study definition for SLE activity in the past year, we
recruited 12 participants with primarily Type 1 SLE symp-
toms (higher SLEDAI and lower PSD scores over the
prior year), 12 participants with primarily Type 2 SLE
symptoms (lower SLEDAI and higher PSD scores over the
prior year), 13 with both Type 1 and Type 2 symptoms
(Mixed SLE), and 5 participants with no recent type 1 or
type 2 SLE symptoms (Minimal SLE). Most participants
were female (93%) and approximately half were non-
Hispanic black, with mean age of 45 years and disease
duration of 14.5 years (table 1). Approximately one-third
of participants had a history of lupus nephritis (n=15).
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Table 1 Participant characteristics

Overall Intermittent Persistent

n=42 n=18 n=24
Age, years (mean, SD) 45 (14.5) 38.7 (13.9) 49.8 (13.4)
Disease duration, years 14.5(9.5) 13.2 (8.8) 15.5(10.1)
(mean, SD)
Female 39 (93%) 16 (89%) 23 (96%)
Race/ethnicity
Non-Hispanic black 22 (52%) 12 (67%) 10 (42%)
Non-Hispanic white 15 (36%) 4 (22%) 11 (46%)
Hispanic 2(5%) 1(6%) 1 (4%)
Asian 2(5%) 1(6%) 1(4%)
Two or more races 12%) 0(0%) 1 (4%)
College education 22 (52%) 10 (56%) 12 (50%)
Medicare/Medicaid/no 20 (48%) 6 (33%) 14 (58%)
insurance
Married or living with 21 (50%) 8 (44%) 13 (54%)
partner
Number of individuals 3.5(1.9) 3.4(1.9 3.6 (2.0)
to count on for help or
support (mean, SD)
>2 individuals 35 (83%) 15 (83%) 20 (83%)

Patterns of Type 2 symptomatology

Despite starting with four groups of patients, the patient
lived experience revealed two patterns of Type 2 SLE
(figure 1). A group of participants described experi-
encing Type 2 symptoms in tandem with Type 1 symptoms
(box 1). As indicated by interviews with participants in
this group, Type 2 symptoms can improve and remit when
Type 1 disease is inactive; with quiescence of Type 1 SLE,
these participants feel generally well. For many of these
individuals, when Type 1 is inactive, so is Type 2. We have
labelled this group Intermittent Type 2 SLE (n=18). In
contrast, another group of participants described Type
2 symptoms as pervasive regardless of Type 1 symptoms.
For these individuals, Type 2 symptoms were described as

Intermittent
Type 2

Figure 1

Initial
Stratification

3

always present, although the severity may fluctuate. One
participant referred to this situation as ‘day-to-day lupus’.
We have labelled this group Persistent Type 2 SLE (n=24).

Differences in participant demographics by symptom pattern

Compared with participants with Persistent Type 2 SLE,
participants with Intermittent Type 2 SLE were younger
(average age of 39 vs 50 years), more were often black
(67% vs 42%), and fewer were uninsured or covered by
Medicare or Medicaid (33% vs 58%). The groups were
similar with respect to other demographics (table 1). Both
groups had an average of four clinic visits in the registry.

Participant descriptions of good days and bad days with SLE
One-third of individuals in the Intermittent group said
that on a good day, they did not experience symptoms;
a few stated that SLE was not even in their consciousness
on these days and several described the absence of any
joint pain on good days. Others still felt generally well,
even if not completely asymptomatic. In contrast, all
participants in the Persistent group described symptoms
on even their good days. For these participants, a good
day was described as fatigue and joint pain that was less
severe but nevertheless still present and interfered with
their day-to-day functioning. Participants in both groups
described feeling more functional on good days, but
more participants in the Persistent group discussed their
ability to complete activities of daily living on good days,
including getting out of the house and socialising, as well
as completing household tasks, caring for their family or
working.

Participants with both symptom patterns gave similar
descriptions of bad days with SLE, with many reporting
pain and stiffness, primarily in the joints. Half reported
fatigue on bad days, with several also describing joint
swelling, brain fog, depression, anxiety and an influenza-
like feeling. A few study participantsin the Persistent group
described feeling incapacitated on bad days. Although
both groups described similar symptoms, there were
differences in their impact on individuals. Approximately

Persistent
Type 2

Participants were enrolled through stratified purposeful selection based on the prior 12 months of SELENA-SLEDAI

(Type 1 symptoms) and PSD (Type 2 symptoms) scores. At the conclusion of study analysis, we found that all participants with
minimal symptoms at the time of the interview described a history of Intermittent Type 2 symptoms corresponding to periods
of Type 1 SLE activity. All of the participants within the initial Type 2 group described Persistent Type 2 symptoms regardless of
SLE activity. Participants in the Type 1 and Mixed groups, however, divided into the Intermittent and Persistent groups. PSD,
Polysymptomatic Distress; SELENA-SLEDAI, Safety of Estrogens in Lupus Erythematosus National Assessment-SLE Disease

Activity Index.
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Box 1 [lllustrative quotes in participants with Intermittent

and Persistent Type 2 symptoms

Connection between Types 1 and 2 SLE symptoms

= Intermittent Type 2

‘It's all hand in hand. You can’t really have Type 1 and not experience
something from Type 2. If anything, Type 2 helps me know that this is
what is affecting my Type 1.” (31-year-old woman)

‘Type 1 actually triggers Type 2. Type 1 is where I'm not able to do
anything and that's going to cause my anxiety and it's going to cause my
depression, it's going to—through anxiety and depression, I'm going to get
more fatigued if I'm not already fatigued from Type 1. It's going to cause my
muscle pains and things like that.” (48-year-old woman)
= PersistentTtype 2
‘So, [Type] 1 is active Lupus and [Type] 2 is basically day-to-day
lupus.’ (49-year-old woman)

‘[Type] 1 usually for me, besides the hair loss, are coming and
going symptoms, and then [Type] 2 are pretty much present, like the
fatigue and the depression and things like that.” (57-year-old woman)

Good days with SLE

= Intermittent Type 2

‘A good day is symptom free. | feel like lupus is something that’s not in
my consciousness at all.” (46-year-old man)

‘A really good day is pretty much not having lupus, or before lupus
because you aren’t suffering from any symptoms or there’s nothing
going on that reminds you of the fact that you have it. At least for me
it means that none of my joints hurt, | don’t have any crazy scratches
anywhere, and it’s kind of almost like it didn’t happen.’ (32-year-old
woman)
= Persistent Type 2
‘A good day for me would be waking up with no pain which | rarely
ever do. Getting out and doing what | can and being a mom, waking up
every morning focused on being a mom.’ (48-year-old woman)

‘A good day is [being] able to get through the day without having to
take a nap. I'm always in pain, but maybe it's more tolerable on those
days. That would be a good day.’ (31-year-old woman)

Bad days with SLE

= Intermittent Type 2

‘A bad day would be full flare—face swollen, joints swollen, in pain,
the rash would be painful to touch, and anything that touches my
body would hurt. Those days, | would not get out of bed.’ (24-year-old
woman)

‘Joint pain. Constant joint pain. And then not being in the mood to
do anything. Tired.’ (27-year-old woman)
= Persistent Type 2
‘My body shuts down. A bad day with lupus makes my heart race. It
makes everything that could be wrong with me come out... | get cold
chills. 'm very exhausted. | have no energy, no strength. | don’t eat. |
just wanna lay in bed all day and sleep.” (59-year-old woman)

‘A bad day is not being able to wake up, [I'm] in pain. If I do
manage to drag myself out of bed, try to get in the shower, and push
myself, | have to come back and lay down. | never knew that taking
a shower could be such an exhausting experience. | can’t handle
heat, so | hurt all over, my muscles and joints and everything hurt. |
get in the shower, hoping the warm shower will ease up the pain, and
then it seems like the heat from being in the shower saps you. What
teeny-tiny little bit of energy you had to get in there is now gone...
just feeling like you can’t get up and go and do anything. A level of
exhaustion | never imagined could be possible.” (51-year-old woman)

Table 2 Participant-reported symptoms at some time
during lupus disease course

All Intermittent Persistent

n=42 n=18 n=24
Fatigue 40 (95%) 16 (89%) 24 (100%)
Joint pain 39 (93%) 16 (89%) 23 (96%)
Rash 35(83%) 15(83%) 20 (83%)
Muscle pain 33 (79%) 11 (61%) 22 (92%)
Hair loss 32 (76%) 13 (72%) 19 (79%)
Muscle weakness 30 (71%) 11 (61%) 19 (79%)
Anxiety 30 (71%) 11 (61%) 19 (79%)
Brain fog 28 (67%) 12 (67%) 16 (67%)
Depression 27 64%) 11 (61%) 16 (67 %)
Chest pain 23 (55%) 8 (44%) 15 (63%)
Widespread pain 23 (65%) 7 (39%) 16 (67 %)
Fibromyalgia 21 (50%) 4 (22%) 17 (71%)
Kidney disease 21 (50%) 13 (72%) 8 (33%)
Pleurisy 14 33%) 6 (33%) 8 (33%)
CNS 9 (21%) 4 (22%) 5(21%)
Pericarditis 7 (17%) 5 (28%) 2 (8%)

CNS, central nervous system.

three-quarters of those in the Persistent group described
being less functional, with over half reporting staying in
bed. In contrast, around one-third of participants in the
Intermittent group reported being less functional on bad
days, with some describing limited mobility or inability to
complete day-to-day activities.

Self-reported symptoms during disease course

A majority of participants in both groups had brain fog
and depression at some point since their initial SLE diag-
nosis, and all but two participants reported experiencing
fatigue (table 2). More participants in the Persistent
group described experiencing anxiety, muscle pain, fibro-
myalgia and widespread pain than did participants in the
Intermittent group.

The relationship of symptom pattern to classification criteria
All participants met either ACR 1997 or SLICC criteria
(table 3). All participants in the Intermittent group and
all but five participants in the Persistent group also met
2019 EULAR/ACR criteria. All but two participants were
ANA positive; one had a low titre ANA (1:40) and the
other was ANA negative but positive for anti-dsDNA anti-
body. Almost all participants met mucocutaneous (93%)
and musculoskeletal (81%) criteria.

Most participants in the Persistent group (63%) met
only musculoskeletal, mucocutaneous or constitutional
criteria, with or without leucopenia, compared with 22%
of participants in the Intermittent group. Almost half of
participants with Intermittent Type 2 met renal criteria,
with 44% having biopsy-proven lupus nephritis and
another 11% having a history of proteinuria. Only five
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Table 3 2019 EULAR/ACR criteria

All Intermittent Persistent

n=42 n=18 n=24
ANA+ 40 (95%)*t 18 (100%) 22 (92%)*t
Immunology 32 (77%) 16 (89%) 16 (67 %)
Anti-dsDNA antibody OR anti-Smith antibody 28 (67%) 14 (78%) 14 (58%)
Anti-cardiolipin antibodies OR anti-B2GP1 antibodies or lupus anticoagulant 8 (19%) 5 (28%) 3 (13%)
Low C3 and low C4 5 (36%) 8 (44%) 7 (29%)
Low C3 or low C4 9 (21%) 6 (33%) 3 (13%)
Muskuloskeletal
Arthritis/joint involvement 34 (81%) 15 (83%) 9 (79%)
Mucocutaneous 39 (93%) 17 (94%) 2 (92%)
Acute cutaneous lupus 33 (79%) 16 (89%) 7 (711%)
Oral ulcers 3 (55%) 10 (56%) 3 (54%)
Non-scarring alopecia 2 (52%) 8 (44%) 14 (58%)
Subacute cutaneous or discoid lupus 1 (26%) 6 (33%) 5(21%)
Renal 15 (36%) 10 (56%) 5 (21%)
Renal biopsy class II, IlI, IV or V 10 24%) 8 (44%) 2 (8%)
Proteinuria >0.5 g/24 hours (no biopsy) 5 (12%) 2 (11%) 3 (13%)
Serosal 8 (19%) 5 (28%) 3 (13%)
Pleural or pericardial effusion 5(12%) 3(17%) 2 (8%)
Acute pericarditis 5(12%) 2 (11%) 3 (13%)
Haematological 24 (57%) 13 (72%) 11 (46%)
Leucopenia 21 (50%) 10 (56%) 11 (46%)
Thrombocytopenia 4 (10%) 3 (17%) 1 (4%)
Autoimmune haemolysis 2 (5%) 2 (11%) 0 (0%)
Constitutional
Fever 4 (10%) 2 (11%) 2 (8%)
Neurological 2 (5%) 1(6%) 1 (4%)
Delirium 1(2%) 1 (6%) 0 (0%)
Seizure 1(2%) 0 (0%) 1 (4%)
Psychosis 0 (0%) 0 (0%) 0 (0%)
EULAR/ACR criteria met 37 (88%) 18 (100%) 19 (79%)
1997 ACR criteria mett 40 (95%) 18 (100%) 22 (92%)
SLICC criteria metf 40 (95%) 18 (100%) 22 (92%)

*One participant is ANA- but dsDNA+.
TOne participant ANA 1:40.

n=2 participants met 1997 ACR criteria but not SLICC criteria and n=2 participants met SLICC criteria but not 1997 ACR criteria.
ACR, American College of Rheumatology; EULAR, European Alliance of Associations for Rheumatology; SLICC, Systemic Lupus

International Collaborating Clinics.

participants with Persistent Type 2 met renal criteria. Of
note, these participants described milder Type 2 symp-
toms than participants with Persistent Type 2 without a
history of renal disease. Additionally, more participants
with Intermittent type 2 had a history of anti-dsDNA anti-
body, anti-Smith antibody and low C3/C4.

DISCUSSION

The findings in this study provide new insights into the
nature of symptoms experienced by people living with
SLE during the disease course. Through in-depth inter-
views with participants who met classification criteria for
SLE, we found that almost all had experienced Type 2
SLE symptoms at some point in their disease. Type 2 SLE
symptoms presented in two distinct patterns: Intermittent
Type 2 SLE symptoms that can vary in tandem with Type
1 SLE symptoms and Persistent Type 2 SLE symptoms
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that are present even when Type 1 SLE symptoms are
inactive. The two groups defined by the pattern of Type
2 symptoms differed in the persistence and severity of
Type 2 symptoms as well as the occurrence of other SLE
disease manifestations. Importantly, while all participants
described their bad days in similar ways, the two groups
indicated very different symptoms and functional abilities
on good days.

Patient narratives about their experiences are important
to defining disease symptomatology and have helped us
in refining our conceptual model of Types 1 and 2 SLE
and understanding the relationship between the two
symptom categories. Similar to results of other studies,
we found that almost all patients with SLE experience
fatigue.” ** Other Type 2 SLE symptoms of muscle pain,
anxiety, brain fog and depression were also described by
a majority of participants, even among those who were
initially classified as Type 1 SLE. Many of the patients in
the Intermittent group reported prior episodes of Type 2
symptoms that resolved when their flares of Type 1 SLE
receded. While we recruited participants whose symptoms
primarily fit into four categories (Minimal, Type 1, Type 2
and Mixed), our analysis demonstrated that this categori-
sation was inadequate to describe the symptom patterns.
First, participants described their experience of Types 1
and 2 SLE symptoms on a spectrum as opposed to binary
categories. Second, distinct patterns of correlation and
independence of Types 1 and 2 SLE symptoms emerged
that led to our conclusion that patients with SLE fit into
two patterns of Type 2 SLE: Intermittent and Persistent.

These findings are particularly helpful in our under-
standing of the Mixed SLE group. Participants in the
Persistent Type 2 group described always having Type 2
symptoms that were occasionally accompanied by Type
1 symptoms. In contrast, participants in the Intermittent
Type 2 group described having Type 1 and Type 2 symp-
toms at the same time, with Type 2 symptoms improving
as Type 1 symptoms resolved. Both groups would meet
criteria for Mixed SLE at cross-sectional time points:
Persistent Type 2 symptoms accompanied by occasionally
active Type 1 symptoms and Intermittent Type 2 symp-
toms with coexistent Type 1 activity.

The Intermittent and Persistent groups had distinct
disease manifestations over time, suggesting potentially
different underlying aetiologies for Type 2 symptoms.
While all participants met either SLICC or 1997 ACR
criteria for SLE, five participants in the Persistent group
did not meet 2019 EULAR/ACR criteria. Participants in
the Intermittent group experienced more severe mani-
festations of SLE over their disease course, encompassing
two-thirds of those with a history of lupus nephritis.
Participants with Persistent Type 2 SLE and a history of
lupus nephritis generally described milder Type 2 symp-
toms than other participants with Persistent Type 2.
This finding of milder Type 2 symptoms in patients with
lupus nephritis is supported by results from the Accel-
erating Medicines Partnership lupus nephritis cohort,
which found most patients with isolated renal disease

had PROMIS-29 domain scores for anxiety, depression
and fatigue similar to the general population.” Within
our cohort, we have found that patients with active lupus
nephritis report higher levels of fatigue, sleep impair-
ment and cognitive dysfunction than patients with inac-
tive lupus nephritis, suggesting that these patients may
have an intermittent pattern of Type 2 SLE.**

The majority of participants in the Persistent group
only met musculoskeletal, mucocutaneous or constitu-
tional criteria, without severe organ system involvement.
Additionally, fewer participants in the Persistent group
had a history of positive tests for anti-dsDNA antibody and
anti-Smith antibodies, and low C3/C4. The 2019 EULAR/
ACR criteria have been shown to have superior sensitivity
compared with the 1997 ACR criteria and superior spec-
ificity compared with the SLICC criteria®; this improve-
ment is consistent across disease duration, sex and race/
ethnicity.35 Prior studies of the 2019 EULAR/ACR criteria
found that 5%-15% of patients with an established diag-
nosis of SLE do not meet classification criteria; patients
not meeting criteria were primarily those with milder
disease.”®*” These findings support the idea that patients
with Persistent type 2 SLE may have a more limited form
of lupus without major systemic involvement.

Our data suggest that Intermittent and Persistent Type
2 symptoms may be driven by different pathological
processes. Most participants in the Intermittent group
described symptoms that wax and wane with Type 1 SLE
symptoms. It is possible that, in these participants, Type
2 symptoms result from immune mechanisms and would
respond to immunosuppression. This possibility may
explain the finding that half of patients with SLE in the
BLISS-76 long-term extension trial for belimumab experi-
enced improvement in fatigue with treatment.'”* Future
studies will explore this hypothesis further. In contrast,
Type 2 SLE symptoms in the persistent group were
described as always present. Fluctuations in the severity of
these symptoms appear to be independent of Type 1 SLE
symptoms and are likely related to other factors, which
would not respond to immunosuppression. For this
group of patients, different therapies are likely needed,
including pharmaceutical and non-pharmaceutical
approaches, such as a focus on diet, sleep, exercise or
mindfulness.

This first qualitative study of the Type 1 and 2 SLE
Model has limitations. We aimed to gather information on
arange of patients with SLE who live in the Southeastern
USA and receive care at an academic medical centre; we
did not include patients from other regions of the USA,
other types of medical facilities and non-English-speaking
patients. These patients may have other SLE experi-
ences. Furthermore, we asked participants to describe
their entire disease experience and, with average disease
duration of 15 years, it is possible recall bias may have
affected the responses of some participants. Additionally,
participants discussed SLE symptoms such as rash, joint
pain and kidney disease which they attributed to their
SLE, though some of these symptoms were not related to
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SLE. The PSD, while a measure that encompasses many
Type 2 SLE symptoms, does not provide equal weight to
all symptoms. As such, a patient who only has extreme
fatigue would have a lower score than a patient who has
multiple Type 2 symptoms, although the impact on their
quality of life may be similar. Finally, as with all research,
we interviewed individuals who agreed to participate, and
this group of participants may be self-selected to have
more interest in discussing our research questions.

In conclusion, our study found that, while Type 2 SLE
symptoms occur almost invariably during the course of
SLE, these symptoms exist as two distinct patterns: inter-
mittent and in synchrony with Type 1 inflammatory symp-
toms, or persistent despite remission of Type 1 symptoms.
Future studies need to focus on identifying biological,
immunological and psychosocial differences between
patients with Intermittent and Persistent Type 2 SLE.

This study emphasises the importance of engaging
patients in qualitative research through which they can
provide a personal account of their experiences living
with chronic diseases. A key strength of this paper is the
use of the qualitative approach of episode profile anal-
ysis. Through this process, we were able to consider and
understand the experiences of each patient and then
group similar experiences together. This new approach
allowed us to find homogeneity within a heterogeneous
disease. Only by listening to the stories of our patients
were we able to find the two underlying patterns of Type
2 SLE.
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