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AbstrAct
Objective To evaluate patient perceptions of biologic 
therapies from a large, population-based cohort of patients 
with SLE with significant numbers of blacks and whites 
and across the full spectrum of socioeconomic strata and 
disease severity.
Methods This was a cross-sectional study of validated 
patients with SLE enrolled in the Georgians Organized 
Against Lupus Cohort between September 2014 and 
August 2015. The survey instrument was developed ad hoc 
by the authors and contained an introduction on biologics.
Results A total of 676 participants were on average 48.4 
years old with 15.9 years of disease; 93.2% were female 
and 80.6% were black; 34.2% had private health insurance 
and 9.8% had no insurance; and 26.8% and 27.5% had 
Medicare or Medicaid, respectively. Of all respondents, 
30.8% had heard of biologics, with a significant difference 
between blacks and whites (25.2% vs 53.4%, respectively). 
There were no significant differences, however, between 
blacks and whites with respect to ever having been on 
biologics (7.6% and 11.5%, respectively) or where they got 
their information about biologics. Out of 202 individuals 
who had heard of biologics, 102 (51.3%) were familiar 
with potential benefits or side effects, and most (n=129, 
66.5%) had a neutral perception to risks associated with 
biologic use. There was no perception of biologics working 
differently between races/ethnicities. More (n=76, 62.8%) 
blacks preferred intravenous over subcutaneous modalities 
compared with whites (n=12, 37.5%) but were not as 
willing to pay as much out of pocket for it. Individuals with 
Medicare were significantly more likely to have been on 
biologics.
Conclusions There are important similarities and 
differences between blacks and whites with lupus with 
respect to their perceptions of biologic therapies and 
their impact. There are opportunities to increase patient 
exposure to information about biologics and improve their 
understanding in order for them to make the best informed 
decision possible.

IntROduCtIOn
SLE is the prototypic systemic autoimmune 
disease characterised by a diverse array of 
manifestations and the production of autoan-
tibodies. Clinical features are quite heteroge-
neous and vary in severity between individuals 
and over time, with flares often occurring 
unpredictably. Disease activity over time can 
lead to irreversible damage and accumulate if 
uncontrolled and/or treated with potentially 

toxic medications.1 An estimated 70%–90% 
of affected persons are women, with an onset 
usually in the childbearing years. The preva-
lence is 20–70 cases per 100 000 per year for 
all women but is as high as 241.5 per 100 000 
per year for black women in particular.2–5 
The mean age at onset of SLE is also younger 
among black people.2 3 6 Patients from racial 
minorities are more likely to suffer from 
multiple comorbidities; they have higher prev-
alence of depression, cardiovascular disease 
and diabetes, and worse health-related quality 
of life than whites.7–13

Standard therapies for SLE include 
corticosteroids, antimalarial agents (eg, 
hydroxychloroquine), non-steroidal anti-in-
flammatory drugs, cytotoxic agents like cyclo-
phosphamide, and immunosuppressive/
immunomodulatory agents used in cancer 
or transplantation. Most of these agents have 
never been formally approved by the US Food 
and Drug Administration (FDA) for use in 
SLE, with the exception of glucocorticoids, 
aspirin and hydroxychloroquine. Although 
overall survival has improved from less than 
50% at 5 years in the 1950s to greater than 
90%,14 15 these therapies continue to be asso-
ciated with incomplete response and signifi-
cant toxicity. Furthermore, minorities have a 
higher burden of disease and worse outcomes 
on these standard therapies compared with 
whites.2 8 9 11–13 16–18

Biologic therapies (biologics) are engi-
neered proteins designed to enact specific 
effects on the immune system. Their use has 
greatly increased in the 21st century and spans 
a variety of conditions, including rheumatoid 
arthritis, spondyloarthropathies, multiple 
sclerosis and cancers. They represent an alter-
native to conventional immunosuppressive 
treatments, characterised by targeted effects 
on the immune system, and have the poten-
tial to reduce dependence on corticosteroids 
and induce and maintain remission. In 2011, 
belimumab, which inhibits soluble human 
B-lymphocyte stimulator, or BLyS, became 
the first drug approved by the FDA for SLE 
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since hydroxychloroquine and corticosteroids in 1955. 
As the first and only biologic therapy approved for SLE, 
belimumab also represents the start of a new biologic 
era with continued robust activity in the SLE therapeutic 
pipeline.19

This new era comes with additional questions as to 
which patient subpopulations respond best to belimumab. 
Multiple reports around the time of the FDA approval in 
March 2011 were publicised in both the scientific and 
lay media underscoring the agency’s concern that beli-
mumab potentially lacked efficacy in black patients ‘with 
the data hinting of possible harm’,20 despite lack of data. 
Of note is that the number of African–American patients 
included in the trials represented only 8.8% of the overall 
population. An additional trial to further study the effect 
of belimumab in patients with SLE of black/African 
ancestry was completed in early 2019 but was unable to 
meet its primary endpoints.21 Improvement, while not 
statistically significant, was observed in favour of belim-
umab in the overall population. A significant improve-
ment was observed in a subpopulation of patients with 
greater disease activity. The safety profile was consistent 
with earlier belimumab studies.

We examined patient perceptions and potential black/
white differences of patients’ perceptions about biologic 
therapies in a large, population-based cohort of patients 
with SLE.

MethOds
study design
This is a cross-sectional study of patient-reported data 
collected among the Georgians Organized Against Lupus 
(GOAL) Cohort participants between September 2014 
and August 2015.

data sources
The Georgians Organized Against Lupus (GOAL) Cohort
The GOAL Cohort encompasses a population-based 
cohort of consented adult patients with validated diag-
noses of SLE from metropolitan Atlanta, Georgia. The 
overall aim of GOAL is to examine the impact of sociode-
mographic and healthcare factors on outcomes that are 
relevant to improving our understanding of health dispar-
ities in SLE. Recruitment and data collection methods, as 
well as the sociodemographic characteristics, have been 
described previously.22 Briefly, the primary source of SLE 
enrollees is the Georgia Lupus Registry (GLR), a popula-
tion-based registry designed to more accurately estimate 
the incidence and prevalence of SLE in Atlanta, an area 
with a large number of African–Americans at high risk 
for SLE. All diagnoses were validated through review of 
medical records.2 23 All participants were mailed a self-re-
port questionnaire to return via mail or complete via 
internet or phone.

study sample
Approximately 70% of GOAL participants were recruited 
from the GLR, and the remaining from clinics that 

represented the sociodemographic range found in 
the GLR, including the lupus clinic at Grady Memorial 
Hospital (the only safety-net hospital in Atlanta), Emory 
University rheumatology clinics and community rheu-
matologists in metropolitan Atlanta. The survey has 
been administered annually since August 2011. For this 
study, 676 participants with a validated diagnosis of SLE 
completed the survey.

Inclusion/exclusion criteria
All participants of the GOAL Cohort have a validated 
diagnosis of SLE with documentation of ≥4 American 
College of Rheumatology (ACR) criteria24 25 or 3 ACR 
criteria with a final diagnosis of SLE by the treating rheu-
matologist, are ≥18 years of age, and a resident of the 
metropolitan Atlanta area.

data captured
The GOAL survey includes questions on sociodemo-
graphics and medical insurance. Disease activity was 
measured using the Systemic Lupus Activity Question-
naire (SLAQ), a validated survey with a recall period 
of 3 months and a score range of 0–44. Higher scores 
indicate greater degree of self-reported disease activity. 
The SLAQ correlates well with physician-rated disease 
activity26 and has excellent external reliability (r=0.87).27 
Organ damage was measured using a self-administered 
version of the Brief Index of Lupus Damage,28 which was 
validated in the GOAL Cohort and had excellent crite-
rion validity for 80% of items and excellent test–retest 
correlation (r=0.92).29 Scores range from 0 to 10. No 
organ damage had a score of 0, mild damage 1–2 and 
severe damage ≥3. General health was assessed using the 
one question from the Short-Form Health Survey-12 that 
asks whether the participant’s health in general is excel-
lent, very good, good, fair or poor.30 Medications were 
captured as currently taking, ever taken, never or do not 
know.

Measures for primary outcomes
The survey instrument was developed ad hoc by the 
authors and contained an introduction on biologics 
followed by questions designed to assess patients’ percep-
tions and preferences as they relate to biologic therapies 
(see online supplementary material 1). The introduction 
was developed using patient-directed information found 
on National Institutes of Health and FDA websites. No 
further explanation was provided to the participants. 
The introduction and questions read at a twelfth-grade 
and eighth-grade reading level, respectively. Questions 
were pilot-tested by eight diverse individuals with SLE for 
readability, content, length and cultural concerns. Feed-
back was incorporated into the final version. This section 
began with a brief overview and description of biologic 
therapies. No specific biologic agent was named. Those 
categorised as ever having been on biologics were either 
on or had taken the following medications: belimumab, 
rituximab, etanercept, adalimumab or infliximab. 
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Responses of ‘do not know’ were analysed together with 
those classified as never having been on a biologic.

statistical analysis
Participants’ sociodemographic characteristics and 
disease information were summarised using numbers and 
percentages for dichotomous and categorical variables 
based on the total number of participants who completed 
each question. Mean and SD were calculated for contin-
uous measures. Variables were compared between those 
participants ever having been on biologics (yes/no) using 
χ2 tests for categorical variables and t-tests for continuous 
variables. All comparisons are based on 0.05 significance 
level.

Perception of biologics was summarised by response to 
each question, and potential association with race (black/
white) was assessed using the χ2 test. Logistic regression 
analysis was performed to investigate the association 
between race and the following questions/statements, 
adjusted for other sociodemographic characteristics 
(table 3): Have you ever been on biologics to treat your 
lupus? Do you have family or friends who have received 
biologics? If your condition worsened and you decided to 
take biologics, how concerned would you be about poten-
tial complications? I believe biologics used to treat lupus 
work differently in people of different race or ethnicity. 
In general, how helpful do you think biologics can be to 
treat lupus? If you were willing to receive biologics to treat 
your lupus, would your decision change depending on 
how the medication was given (eg, intravenous infusion 
or self-administered subcutaneous infection)? Responses 
were dichotomised, and those with responses of ‘Do Not 
Know’, ‘Neutral’ or ‘Neither Agree or Disagree’ were 
grouped in the negative response group. SAS V.9.1 was 
used for all analyses.

Results
demographic and clinical characteristics
Table 1 summarises the sociodemographic and clinical 
characteristics of the cohort. Less than 1% declared a 
race other than black or white and were excluded from 
this study. The average age at time of the survey was 
48.4 years with 15.9 years of disease duration. Women 
comprised 93.2% and blacks 80.6% of the participants. 
The average years of schooling were 14.5 years (some 
college). Overall, 35.7% were employed and 32.4% were 
married or with a partner. Private health insurance was 
held by 34.2% and 9.8% had no insurance. Medicare or 
Medicaid comprised 26.8% and 27.5% of the sample, 
respectively. Those reporting their health status as being 
‘poor’ or ‘fair’ was 50.3%. Across the entire cohort, the 
burden of damage due to SLE was extensive, with 34.3% 
reporting damage in the eyes, 25.4% in the heart, 23.5% 
in the gastrointestinal system, 21.7% in the muscle/bone, 
19.4% in the vascular system, 15.9% of women reported 
early menopause, 14.8% in the neurological system, 14.5% 
in the pulmonary system and 10.9% had diabetes. Cancer 

(8.9%), skin damage (8.6%) and renal damage (8.4%) 
were the only manifestations reported with less than 10% 
incidence. There were no significant differences between 
those reporting to have been on biologics versus never on 
biologics, except with regard to poverty, insurance type 
and diabetes. Those who were ever on a biologic were less 
likely to be uninsured and with Medicaid but more likely 
to have Medicare. Those ever on biologics were more 
likely to have diabetes (19.6%) compared with those who 
had never received biologics (10.1%).

Biologic perceptions and preferences, overall and by race
Table 2 summarises the biologic treatment perceptions 
and preferences overall and by race. Only 8.3% have ever 
been on biologics and 6.2% have had family members on 
biologics, while 30.8% have heard of biologics. Sources 
for hearing about biologics included from a physi-
cian (57.4%), the internet (47.5%), another patient 
with lupus (19.8%) or someone without lupus (6.9%). 
Of those who had heard of biologics, 51.3% reported 
being familiar with potential benefits and side effects of 
biologic treatment, with most having a neutral percep-
tion as to how risky biologics may be (66.5%), and about 
half the respondents were neutral regarding the serious-
ness of their complications (48.0%). When asked how 
concerned they would be about potential complications 
if their condition worsened and warranted the use of a 
biologic, 21.2% reported that they would be concerned 
and 32.2% reported they would be very concerned. Many 
would agree to receive biologics if their physician recom-
mended it (30% somewhat agree, 11.1% strongly agree), 
but 48.2% were neutral. Regarding the perception of 
whether biologics work differently by race or ethnicity, 
11.7% strongly agreed and 20.6% somewhat agreed, but 
most were neutral at 49.5%. The majority were neutral 
(66.9%) as to how helpful biologics were in treating 
lupus. When asked about this perception if their condi-
tion worsened, there were minimal changes in response. 
When asked whether the modality of administration 
made a difference in their willingness to receive biologics, 
25.5% said ‘yes’, with the majority (74.5%) stating ‘no or 
don’t know’. The preferred modality was intravenous 
infusion at 57.5%. Self-injection was preferred by 42.5%. 
Most were willing to pay an annual out-of-pocket expense 
of ≤$100 (69.8%), with far fewer willing to pay more than 
that amount.

Regarding racial differences, there were no significant 
differences between blacks and whites with respect to 
ever having been on biologics (7.6% vs 11.5%). However, 
blacks had significantly fewer family members reported 
to have been on biologics (4.8% vs 11.5%, p=0.0051) 
and fewer have ever heard of biologics (25.2% vs 53.4%, 
p<0.0001). Of those having heard of biologics, there was a 
similar distribution between blacks and whites with regard 
to the source of information. Most heard of biologics 
from their physicians (59.8% of blacks and 52.9% of 
whites) rather than from the internet (50.0% of blacks 
and 42.9% of whites), from other patients with lupus 
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Table 1 Sociodemographic and clinical characteristics of the GOAL Cohort (N=676)

Category
Overall
(N=676)

Ever on biologics

No (n=611) Yes (n=56) P value

Age at survey (years), mean±SD 48.4±13.6 48.5±13.5 46.9±14.3 0.39

Age at diagnosis (years), mean±SD 32.5±12.1 32.5±12.1 32.7±12.2 0.9

Disease duration (years), mean±SD 15.9±9.8 16.1±9.9 14.2±8.4 0.17

Gender (female), n (%) 630 (93.2) 568 (93.0) 53 (94.6) 0.63

Race (black), n (%) 545 (80.6) 495 (81.0) 41 (73.2) 0.16

Education (years), mean±SD 14.5±3.1 14.5±3.1 15.2±3.0 0.1

Currently employed, n (%) 241 (35.7) 220 (36.0) 20 (35.7) 0.97

Married or with a partner, n (%) 219 (32.4) 200 (32.7) 19 (33.9) 0.8

Below 100% poverty level, n (%) 244 (36.1) 228 (37.3) 13 (23.2) 0.030

Insurance type, n (%)

  No insurance 66 (9.8) 64 (10.5) 1 (1.8) 0.036

  Private 231 (34.2) 211 (34.5) 19 (33.9)

  Medicare 181 (26.8) 156 (25.5) 22 (39.3)

  Medicaid 186 (27.5) 171 (28.0) 12 (21.4)

Disease activity (SLAQ), mean±SD 16.0±9.3 16.0±9.3 16.4±9.3 0.77

Organ damage (BILD), n (%)

  No damage 81 (12.0) 75 (12.3) 5 (8.9) 0.76

  Mild damage 237 (35.1) 213 (34.9) 20 (35.7)

  Severe damage 358 (53.0) 323 (52.9) 31 (55.4)

Poor/fair health status, n (%) 340 (50.3) 310 (50.7) 27 (48.2) 0.66

Organ damage, n (%)

Eye damage 232 (34.3) 209 (34.2) 19 (33.9) 0.97

  Neurological damage 100 (14.8) 90 (14.7) 9 (16.1) 0.79

  Renal damage 57 (8.4) 53 (8.7) 4 (7.1) 0.69

  Pulmonary damage 98 (14.5) 91 (14.9) 7 (12.5) 0.63

  Heart damage 172 (25.4) 154 (25.2) 18 (32.1) 0.26

  Vascular damage 131 (19.4) 114 (18.7) 16 (28.6) 0.073

  Gastrointestinal damage 159 (23.5) 139 (22.7) 18 (32.1) 0.11

  Muscle/bone damage 147 (21.7) 135 (22.1) 12 (21.4) 0.91

  Skin damage 58 (8.6) 54 (8.8) 4 (7.1) 0.67

  Early menopause 70 (15.9) 62 (15.5) 7 (20.0) 0.49

  Diabetes 74 (10.9) 62 (10.1) 11 (19.6) 0.029

  Cancer 60 (8.9) 55 (9.0) 4 (7.1) 0.64

Early menopause responses were from women only.
BILD: no damage (score=0), mild damage (score=1–2), severe damage (score ≥3).
9 participants did not provide biologic information.
BILD, Brief Index of Lupus Damage; GOAL, Georgians Organized Against Lupus; SLAQ, Systemic Lupus Activity Questionnaire.

(18.9% of blacks and 21.4% of whites) or from another 
person without lupus (7.6% of blacks and 5.7% of whites). 
For the patients who had heard of biologics, there was 
no significant difference between blacks and whites with 
respect to familiarity with potential benefits or side effects 
of biologics (53.1% vs 47.8%). With respect to how risky 
or dangerous biologics are or how serious their compli-
cations might be, there was no significant difference 
between blacks and whites. However, when asked about 

the concern of potential complications from biologics if 
their condition worsened, more blacks were concerned or 
very concerned compared with whites (57.7% vs 36.6%, 
p<0.0001). When asked if they were willing to receive 
biologics if their physician recommended it, there was 
no significant difference between blacks and whites. With 
regard to whether biologics work differently between 
races/ethnicities, how helpful biologics are in treating 
lupus and how helpful biologics would be if the patient 
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Epidemiology and outcomes

taking the survey had a worsening condition, there were 
also no significant differences between blacks and whites. 
When asked whether the modality of how biologics were 
administered impacted their decision, there was no 
significant difference between blacks and whites, with 
the majority replying ‘no or don’t know’ (74.8% of blacks 
and 73.4% of whites). More blacks preferred intravenous 
infusion to self-injection compared with whites (62.8% 
vs 37.5%, p=0.010). There was also a racial difference in 
how much they would be willing to pay out of pocket for 
biologic therapy, with 11% of blacks willing to spend >$250 
annually compared with 38.9% of whites (p<0.0001).

Multivariable model
When controlling for multiple covariates (table 3), logistic 
regression analysis showed that fewer blacks had family 
members or friends on a biologic (OR 0.39, p=0.028) and 
had significantly more concern about complications (OR 
2.15, p=0.0023) compared with whites. Those who are 
older were less likely of ever being on a biologic therapy 
(OR 0.86, p=0.047). Women had significantly increased 
odds of having concerns about complications from 
biologics (OR 2.98, p=0.0083). Compared with those with 
no disease damage, those with mild disease damage had 
significantly less concern of complications from biologic 
therapy (OR 0.36, p=0.0068) but did indicate that their 
decision to receive a biologic was dependent on the 
mode of administration (OR=2.29, p=0.032). Those with 
severe damage did not have any significant differences 
compared with those without damage. With regard to 
insurance status, compared with those with private insur-
ance, Medicare recipients were significantly more likely 
to have been on biologics (OR 3.61, p=0.0015) and with 
less concern of its complications (OR 0.59, p=0.034). 
Significantly more Medicaid recipients believed biologics 
are helpful in treating lupus than those with private insur-
ance (OR=2.16, p=0.027). There were no significant asso-
ciations with education, poverty level, employment and 
marriage status, as well as disease duration and activity, on 
the various perceptions asked about biologics.

dIsCussIOn
In this first study evaluating racial differences in percep-
tions of biologic therapies in SLE, overall, only 30.8% of 
respondents have heard of biologics, and approximately 
half of those individuals were familiar with potential 
benefits or side effects and most had a neutral perception 
(66.5%) to risks associated with biologic use. There is a 
need to improve general education about biologics in the 
lupus population. Given the disproportionate impact of 
SLE in those of African ancestry, there were no signifi-
cant differences between blacks and whites with respect 
to ever having been on biologics and where they got 
their information about biologics. There was less biologic 
use among family members and knowledge of biologics 
in blacks. However, despite only 25.2% of blacks having 
ever heard of biologics, 7.6% had been on a biologic, 

indicating a significant proportion of blacks who are 
made aware of biologics are being treated with biologics. 
Blacks generally were less familiar with potential benefits 
or side effects of biologics compared with whites, and this 
may be impacting their potential decision-making about 
biologics. More blacks were concerned about complica-
tions from biologics if their condition were to worsen 
and warrant such potential therapies. This may reflect 
concerns for medications in general or it may be specific 
to biologics. Further study is warranted in this area. 
Despite this potential concern, both blacks and whites 
were equally willing to receive biologics if their physician 
recommended it, with many agreeing strongly or agreeing 
somewhat (30% somewhat agree, 11.1% strongly agree) 
but most remain neutral (48.2%). This may reflect the 
generally positive experiences of patient-centred deci-
sion-making that the African–American patients in our 
cohort experienced (data not presented here), as well 
as the potential to improve perceptions through educa-
tion and awareness. There were no racial differences in 
the perception of biologics working differently between 
races/ethnicities. Of all cohort participants, 66.9% were 
neutral with regard to how helpful biologics may be in 
treating lupus, suggesting again significant potential 
to impact perceptions in this area. About 25% of those 
surveyed indicated that their decision to receive biologics 
would change depending on the mode of administration. 
Further questioning of this group indicated 57.5% prefer 
intravenous and 42.5% prefer subcutaneous use. Notably, 
blacks preferred intravenous over subcutaneous (62.8%) 
compared with whites (37.5%) and were not as willing to 
pay as much out of pocket for it.

Those with mild disease damage compared with those 
without damage had less concern of complications from 
biologic therapy, but their decision to receive a biologic 
was dependent on the mode of administration. There 
were no significant differences in those with severe 
damage compared with those without damage. This may 
indicate a threshold effect up to which a certain degree of 
damage heightens the sense of the need for new therapy 
while being discriminatory regarding modality but goes 
away after accumulating significant damage. Disease 
activity did not show any significant association and may 
not have enough chronicity to impact perceptions.

Access to care and different insurance plans, or lack 
thereof, can significantly drive perceptions about any 
treatment. Although the cohort is relatively young (mean 
age of 48.4 years at the time of the survey), 26.8% were on 
Medicare, with 27.5% on Medicaid and 9.8% without any 
insurance. Individuals with Medicare were significantly 
more likely than those with private insurance to have 
been on biologics, which may be an indicator of access to 
care and/or disease severity.

Risk of SLE flare is greater with patients of African 
ancestry compared with other ethnic groups.

An analysis from the Hopkins Lupus Cohort showed 
that the African–American race independently predicted 
risk of flare over the course of 1 year. They also found flare 
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rates over 1 year to be higher compared with a similar 
UK study, attributing the higher frequency of flare to 
differences in ethnicity, particularly the larger number of 
African–American patients in the Hopkins cohort.18 The 
greater burden of disease flares in the minority popula-
tion, particularly African–Americans, has contributed 
significantly to persistent health disparities.

As of the date of this publication, only one biologic 
therapy has been approved for SLE. However, many are 
in the drug development pipeline, as well as several that 
have failed in phase III clinical trials due to lack of efficacy 
but not due to safety concerns.31 Given SLE’s predilec-
tion to afflict younger, minority women, it is imperative to 
evaluate perceptions and preferences related to biologic 
therapy in order to improve and better target education 
and awareness efforts, particularly when more biologic 
therapies hit the market.

limitations
The GOAL survey contains entirely patient-reported 
data and is subject to recall bias. We did not account for 
duration of therapy and differential responses according 
to various outcomes (eg, remission, partial remission, 
discontinuation due to adverse events). Other significant 
covariates may not have been taken into account. Given 
the population-based nature of the cohort, we depended 
on remote (mail and internet) capture of data. Some 
participants with known lower health literacy were given 
options to complete the surveys by phone or inperson 
during their clinic visits. However, this was not available 
systematically throughout the cohort and could be a 
source of bias. Furthermore, no additional explanation of 
the term ‘biologics’ or the questions was provided, which 
may have impacted the understanding and responses of 
those with marginal health literacy.

COnClusIOn
There are racial differences in biologic perception and 
preferences in SLE. However, these differences did not 
constitute the majority of the observations. Overall, there 
remains a neutral perception in many domains that may 
indicate cautiousness on behalf of the patients and/or 
need for more information in order to make an informed 
decision. As new biologic therapies enter the market, 
there should be efforts to better understand the gaps in 
patient understanding with subsequent targeted educa-
tion.
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