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Background and Objectives: Early diagnosis and treatment is associated with improved outcomes in patients with systemic lupus
erythematosus (SLE). Studying the journey of SLE patients in Saudi Arabia is essential to direct future health-care plans.

Patients and Methods: This is a cross-sectional, multicenter study. Eligibility criteria included a diagnosis of SLE that was
confirmed by a rheumatologist. Patients younger than 18 at the time of interview were excluded. Primary objectives were to determine
time from first symptoms to initial physician visit (Lag 1), time from initial physician visit to encounter with rheumatologist (Lag 2),
time from first visit to a rheumatologist to diagnosis of SLE (Lag 3), and time from diagnosis to start of treatment (Lag 4). Secondary
objectives were to determine the number and specialty of physicians seen by patients, the speciality type that confirmed the diagnosis,
first symptoms experienced, and age at first diagnosis of SLE.

Results: Three hundred patients (92.3% women) with SLE were evaluated. Mean age at diagnosis was 29.92 years. Mean disease
duration was 8.1 years. The majority were college educated (43.0%). The most common initial symptom was joint pain (68%),
followed by skin rash (23%), and fever (3.7%). Lag 1 was less than one month in 68.2% of patients. Lag 2 was less than one month in
33.4% of patients and exceeded one year in 25.8%. Lag 3 was less than 1 month in 68.7% of patients. Lag 4 was less than one month
in 94.4% of patients. The diagnosis of SLE was made most frequently by rheumatologists (80%). Evaluation by primary care,
orthopedic and dermatology physicians were associated with delays in diagnosis.

Conclusion: Delay was marked in Lag 2. Causes of delay included evaluation by non-specialists and visiting higher numbers of
physicians before diagnosis confirmation.
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Introduction
Systemic lupus erythematosus (SLE) is an autoimmune disease with variable clinical presentations ranging from simple
mucocutaneous manifestations to devastating life-threatening conditions. A relapsing-remitting pattern of disease symp-
toms is most commonly found, which contributes to difficulties in diagnosis and management.'* Affected patients often
have multiple comorbidities, leading to adverse effects on health-related quality of life, work efficiency, and survival,
more complex medical management, expanded hospitalizations, and increased health-care costs.'*

One of the major contributors to increased survival and better quality of life with SLE is the amount of time between
disease onset and diagnosis.” Early diagnosis and treatment of SLE is essential since organ injury in patients with SLE
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progresses over time, leading to a 3.5-fold increased chance of mortality, compared with the general population.® Delays
in the treatment of SLE have been associated with a worse prognosis.*

More information is needed to direct future strategic health-care plans for SLE in our country. Our aim in this study is
to assess delays in SLE diagnosis and identify factors that contribute to delay.

Materials and Methods

A cross-sectional, retrospective, multicenter study was performed. Patients seen at 6 hospitals in Saudi Arabia were
evaluated. King Fahad Armed Forces Hospital, King Fahad General Hospital, and Dr. Soliman Fakeeh Hospital in
Jeddah, King Fahad Hospital in Madinah, and Specialized Medical Center in Riyadh. This study was approved by the
institutional review board at each participating hospital and was conducted in accordance with the Declaration of
Helsinki.

The primary objective of this study was to evaluate the time from the first appearance of SLE symptoms to the initial
physician visit (Lag 1), the time from initial physician visit to referral to a rheumatologist (Lag 2), the time from the first
visit to a theumatologist to the diagnosis of SLE (Lag 3), and the time from the diagnosis of SLE to the start of SLE
treatment (Lag 4), similar to a previous report evaluating patients with rheumatoid arthritis (RA).” A delay in diagnosis
was defined as a time period greater than 1 month in each one of the Lags. The time to diagnosis (Lag 1 plus Lag 2 plus
Lag 3) was also evaluated. Delays or lags have been reported in different ways in the literature.*** We chose to report
our findings as time periods that seemed most clinically relevant and that best described the gaps in medical care; <1
month, 1 to 6 months, and >6 months.

Secondary objectives were the identification of factors associated with delay in the diagnosis of SLE, identification of
the physician speciality of the first physician evaluating the patient, identification of the speciality of the physician
making the diagnosis of SLE, characterization of the first symptoms SLE patients experience, and determination of the
age at diagnosis.

Patients

A list of SLE patients was constructed from hospital databases. Patients who refused to participate, had incomplete data
in their records, or were less than 18 years of age at the time of the follow-up interview were excluded. All patients had
their diagnoses of SLE confirmed by an adult rheumatologist. National identification numbers were used to avoid
overlapping patients across treatment centers. Three hundred patients were included in the study.

Data Acquisition

Verbal consent was obtained from patients at the beginning of each interview. Data was collected by a trained team with
a medical background (medical students and physicians) using phone interviews and a standardized questionnaire.
Patients were interviewed from December, 2018 to December, 2019. The questionnaire was designed to identify delays
in the diagnosis and treatment of SLE.

The questionnaire consisted of two parts, patient demographics (patient age, gender, living area and education level)
and factors related to disease progression (the nature of the presenting symptoms [joint pain, stiffness, body ache,
fatigue, fever, other symptoms], time between first symptoms and first visit to a physician (Lag 1), specialty of the
physician that first saw the patient, specialty of the doctor that made the diagnosis of SLE, time from initial physician
visit to referral to a rheumatologist (Lag 2), time from the first visit to a rheumatologist to the diagnosis of SLE (Lag 3),
the time from the diagnosis of SLE to the start of SLE treatment (Lag 4), specialty of the physicians who were
associated with delay, and the number of doctors visited from the first medical encounter to when a diagnosis of SLE
was made).

Statistical Analysis

Data entry and statistical analysis were performed utilizing the Statistical Package for Social Sciences software, version
26. The overall sample size calculated to be appropriate for the cross-sectional study that served as the basis for the
current analysis was 300 patients (95% confidence interval [CI] for p = 0.100).
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Categorical variables were summarized using frequency and percentage. Continuous variables were summarized
using mean and standard deviation (SD). Chi-square and Fischer exact tests were used as appropriate to test for
associations between categorical variables. A Student’s z-test was used to compare two groups of continuous variables.
A p value less than 0.05 was considered statistically significant.

Results

Two hundred and seventy-seven women and 23 men (12:1 female/male ratio) were interviewed (Table 1). Nineteen of the
300 (6.3%) patients were less than 18 years of age at the time of diagnosis of SLE (18.8:1 adult/child ratio). Their mean
age at the time of their follow-up interview was 39.3 + 13.1 years, 8.1 years after diagnosis. The most common
presenting complaints were joint pain (68%), followed by skin rash (23%), fever (3.7%), and other miscellaneous
complaints (14.7%).

The patients’ initial evaluation was most commonly performed by a Primary care physician (39.7%), internist
(17.3%), or rheumatologist (10.3%) (Figure 1). About one-third of patients (30.3%) were seen by two physicians and
18% were seen by five or more physicians before the diagnosis of SLE was made (Figure 2). The diagnosis of SLE was
most commonly made by a rheumatologist (80%) (Figure 3).

The time from the first appearance of symptoms to seeking initial medical care (Lag 1) was less than 1 month in about
two-thirds of patients (Table 2). The time from seeking initial medical care to the first visit with a rheumatologist (Lag 2) was
less than one month in 34.3% of patients, 1 to 6 months in 40.7% of patients, and more than 6 months in 25.0%. The time
from the first visit with a rheumatologist to when SLE was diagnosed (Lag 3) was less than 1 month in 71.7% of patients. The
time from being diagnosed with SLE to the start of treatment (Lag 4) was less than 1 month in 94.3% of patients.

Delays in Lag times were evaluated (Table 2). Thirty-three percent of patients had a delay in Lag 1, 65.7% had
a delay in Lag 2, 28.3% had a delay in Lag 3, and 5.7% had a delay in Lag 4. 82.3% of patients experienced a delay in
the time from first symptoms of SLE to the time the correct diagnosis was made.

Table | Demographic Characteristics

Demographics N Min Max Mean SD
Patient age 300 15 78 39.32 13.1
Age of appearance of symptoms 300 3 60 29.92 1.3
Age of SLE diagnosis confirmation 297 5 65 31.20 1.7
Count %

Total 300 100.0
Patient gender Male 23 77
Female 277 92.3

Patient educational level Uneducated 22 7.3
Primary school 34 1.3

Intermediate school 39 13.0

High school 76 25.3

College 129 43.0

Patient living geographic area Rural 49 16.3
Urban 251 83.7
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Figure | Specialty of the physician the patients first encountered. Others includes nephrology, cardiology, and ENT.
Abbreviations: ER, emergency room medicine; ENT, ear, nose, and throat.
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Figure 2 The number of physicians who assessed patients before arriving at the final diagnosis.

Factors that might affect the amount of time from first time seeking medical care to the first visit to a rheumatologist
(Lag 2) were evaluated (Table 3). Differences in the specialty of the first physician seen and the number of physicians
seen before making the definite diagnosis were associated with delays in Lag 2 (Table 3).

Discussion

We have conducted a retrospective and cross-sectional analysis of the accessibility of care and speed to diagnosis and
treatment that was provided to 300 SLE patients as well as the contributing factors of delays. Our main observations
included a relatively short duration of access to a medical facility following appearance of symptoms (Lag 1: less than
one month in two-thirds of patients), as well as the period between a visit to a rheumatologist and the confirmation of
diagnosis (Lag 3: less than 1 month in 71.7% of patients) and the time between the latter’s occurrence and the start of
treatment (Lag 4: less than 1 month in 94.3% of patients). The main area of delay was observed in Lag 2, which is the
time from the patient’s first medical encounter to referral to a rheumatologist which was found to be less than one month
in 34.3% of patients. Variables that were associated with delays in Lag 2 included the specialty of the first physician the
patient encountered (orthopedics and primary care physicians were most associated with delay) and a higher number of
physicians seen before making the diagnosis (Table 3).
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Figure 3 Specialty of the physician who confirmed the diagnosis of SLE. Others includes ophthalmology, hematology, ER, orthopedics and pediatrics.
Abbreviation: ER, emergency room medicine.

Most patients with autoimmune disorders initially present to their local doctor, a non-specialist in a community
setting. An online survey of 3022 self-reported SLE patients found that 43.6% of physicians were not sure of the
diagnosis at the time of onset of SLE, 40.7% of physician made a diagnosis different from SLE, 30.5% assured the
patients that nothing was wrong, and 23.6% were told it was a psychological disorder.” 72.3% of these patients saw their
primary care physician to evaluate their first SLE-related complaints.’ Patients with SLE evaluated by a primary health-
care physician have been reported to be misdiagnosed 75% of the time’ and rheumatologists were 3.9 times more likely
to make a correct diagnosis of SLE than physicians without this specialty training.'® Only 28.3% of patients we evaluated
experienced a delay in diagnosis once they were referred to a rheumatologist (Lag 3) and the majority of SLE patients
(94.4%) began treatment less than 1 month after their diagnosis, when they were first seen by a rheumatologist (Lag 4).

An online survey of 827 self-reported SLE patients associated with the Lupus Foundation of America found that these
patients saw a median of 3 different physicians (maximum: 10) before the correct diagnosis was made.’ Patients reported
here, who were initially evaluated by primary care, orthopedic and dermatology physicians, most often had delays in
obtaining a correct diagnosis. About one-third of patients we treated were seen by two physicians and 18% were seen by
five or more physicians before the correct diagnosis of SLE was made. The greatest delay in patients we treated was in
the time to see a rheumatologist (Lag 2), with only 33.4% of patients seen by a rheumatologist in less than one month and
25.8% not seen by a rheumatologist for more than a year after their initial clinical presentation.

The majority of SLE patients we treated sought medical advice soon after onset of their symptoms (Lag 1), with only
8.7% of patients taking more than a year to seek medical advice. This finding is of shorter duration than that of previous
reports where Lag 1 varied from 13.2 to 25 months.*’ This may be due to the easy access to medical care in urban Saudi
Arabia and that there is a nationalized health-care system available for patients. The average time to diagnosis has been
reported to be 15-48.2 months in Western countries, longer than that of patients we evaluated.*™'"-'?

Delays in the diagnosis of SLE are a serious health concern. Shorter times to diagnosis (less than 6 months) have been
associated with significantly fewer flares, fewer hospitalizations, and lower hospital costs, compared to SLE patients with
a greater than 6 month time to diagnosis.'* A longer time to diagnosis and treatment has also been associated with worse
outcomes in SLE patients*'* Earlier treatment should result in less organ damage and comorbidity accrual, mainly
through quicker tapering of steroid and early use of antimalarials.’
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Table 2 Results of Lag Times and Delay Among the 300 Patients That Were Interviewed. Delay is Defined
as a Time Period Greater Than | Month

Variables Count %
Total 300 100.0
(Lag I) No delay 201 67.0
Time from start of symptoms to visiting a medical
) Delay 99 33.0
professional.
Time from start of symptoms to visiting a medical Less than | month 201 67.0
professional.
-6 months 72 24.0
More than 6 months 27 9.0
(Lag 2) No delay 103 343
The duration from the aforementioned consultation
Delay 197 65.7
to the first visit to a rheumatologist.
The duration from the aforementioned consultation | Less than | month 103 343
to the first visit to a rheumatologist.
1-6 months 122 40.7
More than 6 months 75 25.0
(Lag 3) No delay 215 717
The period from the first visit to a rheumatologist to
. . X Delay 85 28.3
the confirmation of diagnosis.
The period from the first visit to a rheumatologist to | Less than | month 215 71.7
the confirmation of diagnosis.
1-6 months 56 18.7
More than 6 months 29 9.7
(Lag 4) No delay 283 94.3
The time from the diagnosis of SLE to the start of
Delay 17 5.7
treatment.
Delay in confirming diagnosis of SLE (lag | to 3) No delay 53 17.7
With delay 247 82.3
The time from the diagnosis of SLE to the start of Less than | month 283 94.3
treatment.
|6 months 13 43
More than 6 months 4 1.3

Of 263 patients referred with a diagnosis of SLE to a rheumatology clinic, only 52.5% had their diagnosis confirmed
by the specialist.'” 62.8% of self-reporting SLE patients were initially misdiagnosed.” Early correct diagnosis is
associated with cost savings and lower morbidity due to the avoidance of SLE patients being misdiagnosed as not
having SLE and unaffected patients being incorrectly diagnosed as having SLE.'*

The frequent flares and changing disease intensity found in patients with SLE may explain why SLE patients are often
misdiagnosed by primary health-care providers in Western settings.’

78.7% of physicians in this study did not make a definitive diagnosis at the first clinic visit. Every effort should be
made to expedite early referrals to a rheumatologist, where the majority of our patients were diagnosed. Patients treated
by a lupus specialist have less active disease, are treated with lower doses of glucocorticoids, are better treated with
antimalarial agents for their SLE, have less hypertension, and have less osteoporosis, than SLE patients treated by non-
specialists.’
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Table 3 Analysis and Characteristics of Delay in Lag 2 (Time from Seeking Initial Medical Care to Visiting a Rheumatologist)

Variables Total Period Form First Time Seeking p-value
Medical Care to the First Visit to
the Rheumatologist (Lag2)
No Delay Delay
Total 300 103 (34.3%) 197 (65.7%) -
Patient gender Male 23 6 (26.1%) 17 (73.9%) 0.386
Female 277 97 (35.0%) 180 (65.0%)
Patient educational level Uneducated 22 9 (40.9%) 13 (59.1%)
Primary to High school 149 45 (30.2%) 104 (69.8%) 0.315;°
College 129 49 (38.0%) 80 (62.0%)
Patient residence Rural 49 19 (38.8%) 30 (61.2%) 0.474y>
Urban 251 84 (33.5%) 167 (66.5%)
Age (years) 300 3869 £ 13.7 39.65 £ 12.8 0.547t
First symptoms Fever 19 7 (36.8%) 12 (63.2%)
Joint pain 168 55 (32.7%) 113 (67.3%)
Rash 35 12 (34.3%) 23 (65.7%) 0.968;°
Joint pain + Rash 34 13 (38.2%) 21 (61.8%)
Other 44 16 (36.4%) 28 (63.6%)
Specialty of the first physician seen (n=267) Primary care 125 29 (23.2%) 96 (76.8%)
Internal Medicine 52 19 (36.5%) 33 (63.5%)
Rheumatology 31 24 (77.4%) 7 (22.6%) <0.00 1%
Dermatology 18 6 (33.3%) 12 (66.7%)
Orthopedics 30 5 (16.7%) 25 (83.3%)
ER I 5 (45.5%) 6 (54.5%)
Number of physicians seen before making the One or none 43 29 (67.4%) 14 (32.6%)
definite diagnosis Two to three 157 54 (34.4%) 103 (65.6%) | <0.001%
More than three 100 20 (20.0%) 80 (80.0%)

Notes: y>-Chi-Square test. t-Independent t-test. *Significant at <0.05 level.

The time from initial presentation to diagnosis in patients with SLE has decreased since the introduction of anti-
nuclear antibody (ANA) testing.® While not a specific test, ANA testing is very sensitive for SLE.""'> Easy access to
ANA testing by primary care physicians can help in the early diagnosis of SLE," especially when used in combination
with the 2019 European League Against Rheumatism and the American College of Rheumatology criteria for SLE.'®
ANA testing has been reported as positive in >90% to 95.7%°'""'° of Saudi SLE patients.

Patients included in this study were similar in age at first clinical presentation and at the time of diagnosis as other
reported Saudi SLE patients.'”'?. The female:male ratio of SLE patients evaluated in this study was also similar to that
of previous reports.”'®%° It was gratifying to see that patient educational level did not relate to delay in seeing
a rheumatologist.
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The most common presenting symptom in our patients was joint pain (68%), consistent with other reports where
arthritis and arthralgia were the most common initial symptoms."®!' These findings are similar to those of previously
reported Saudi SLE patients.'”'® A skin rash was found at initial presentation in 23% of our patients, less than that of
other reports of Saudi SLE patients (range reported: 37. to 40.3%).%'®!? Constitutional symptoms such as fever and
fatigue were not common in our patients, in contrast to previous reports (53.1% with fatigue,® 58% with fever,'® 95.7%
with fever, fatigue, or malaise,'” and 50% with constitutional symptoms)''. Neuropsychiatric symptoms are noteworthy
as the most common lupus-related finding leading to hospital admission, comprising 25.2% of lupus-related admissions
and usually secondary to cerebrovascular events'? Neuropsychiatric symptoms at initial presentation were not common in
our patients, similar to previous reports of Saudi SLE patients.'” "’

Recall bias and misclassification bias are a limitation in retrospective studies like this one. Measures taken to
minimize this problem included using experienced medical interviewers who referenced major national and local events
to facilitate patient recollections. This type of study is also characterized by an absence of data describing potential
confounding factors. Factors that could contribute to delays were identified from a literature review and previous clinical
experience and reviewed in the patient interviews. The misdiagnosis rate could not be determined in these patients. The
effect of patients refusing to participate in the study cannot be calculated.

Conclusion

Lag times in SLE patients in Saudi Arabia were determined. Most patients had adequate access to medical care from the
time of the onset of their symptoms. The diagnosis and treatment of the majority of patients was also rapidly carried out
once they were seen by a rheumatologist.

Evaluation by primary care, orthopedic and dermatology physicians as well as a higher number of physicians seen
before diagnosis confirmation were the causes that were most frequently associated with delays in diagnosis. SLE
specialists, rheumatologists, were the most common physician group to confirm the diagnosis of SLE. Marked delays
were commonly observed in patient referral to a rheumatologist, resulting in delays in diagnosing SLE and treatment.
Every effort should be made to expedite early referral to a rheumatologist in order to facilitate correct diagnosis and early
treatment of SLE.
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