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Abstract

Introduction: The Coronavirus disease of 2019 (COVID-19) pandemic undoubtedly ranks among the most
health-impacting pandemics throughout medical history. Although the COVID-19 global public health
emergency has ended, lessons need to be learned to be more ready to face similar pandemics in the future.
Few studies in Saudi Arabia discuss the impact of the COVID-19 pandemic on autoimmune rheumatic
disease (AIRD) patients. Thus, this study was conducted to elaborate on the effects of the COVID-19
pandemic on AIRD patients and rheumatology practices in Saudi Arabia.

Methods: This observational cross-sectional study was conducted among patients aged over 14 with AIRD
using a pre-designed validated survey questionnaire. Data were collected from AIRD patients who were
following up between November 2021 to April 2022 at the Rheumatology Clinic of King Fahad General
Hospital in Madinah City, Saudi Arabia. This center was chosen as being the main hospital in the city
following patients of AIRD.

Results: A total of 324 patients were included in our study, with the majority (n=264, 81.5%) being females.
The mean age was 44.42+14.4 years. Clinical data revealed that 115 (35.5%) of our patients experienced mild
COVID-19 infection, 19 (5.9%) suffered from respiratory insufficiency, and seven (2.2%) required admission
to the intensive care unit (ICU). Non-compliance to medication was recorded at 25.2%. There were 115
(35.5%) patients who had an AIRD flare that was significantly higher among those who were not adherent to
the medications (p<0.001). Disease flare was also significantly seen among patients who were not on
prednisone or were on low doses of prednisone (p<0.001). The majority (n=33, 97.1%) of the 34 infected
patients who had an AIRD flare had their flare-up at the same time as their COVID-19 infection (p<0.001).
COVID-19 vaccination rate was 87.7% (n=284). The most common reason for non-vaccination in 40 (12.3%)
patients was the patients’ concern about disease flare-ups by the vaccine or interference of the vaccine with
their medication (n=16, 4.9%).

Conclusion: Our study showed a 35.5% (n=115) COVID-19 infection rate. The majority of our AIRD patients
sustained minor infections that did not require hospitalization or ICU admission. The majority of the
patients who underwent a severe COVID-19 infection course were not on prednisolone or were on low-dose
prednisone. Due to COVID-19 restrictions and drug shortages, one in four patients (25.3%) stopped taking
their medications and was significantly found to have a high prevalence of underlying AIRD flare. Despite
the high vaccination rate, disease flare was the biggest concern for those who were not immunized. Although
the COVID-19 pandemic has ended, doctors should be aware of risk factors associated with severe AIRD
outcomes that should be balanced based on the infection severity, underlying disease flares, and patient-
centered education about medication adherence and vaccination.
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Introduction

Patients with autoimmune rheumatic diseases (AIRD) may require special consideration because receiving
immunosuppressant medications makes them more susceptible to viral or bacterial infections [1-3]. The
Coronavirus disease of 2019 (COVID-19) pandemic has spread worldwide, and the number of infected
patients was increasing every day. About 30-70% of infected patients were asymptomatic; however, 20-50%
needed hospitalization [4,5]. Furthermore, the COVID-19 pandemic placed a tremendous burden on AIRD
patients to comprehend health-related information about the infection and risk factors linked to a more
severe course of COVID-19 infection, improve medication adherence, and make healthy decisions to
maintain better outcomes [6-8].
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A higher prevalence of COVID-19 infection was reported among AIRD patients than the general

population and in patients living in urban areas compared to those living in rural areas [9,10]. The reported
prevalence of AIRD patients who tested positive for anti-SARS-CoV-2 Ig antibodies was 2.2% [11].
Furthermore, the majority of AIRD patients who got infected with COVID-19 had mild symptoms, expressed
mainly with systemic manifestations and sore throat, while six patients exhibited olfactory dysfunction and
gastrointestinal disturbances, and all of them had a favorable disease course and were in remission [12].
Furthermore, the frequency of COVID-19 symptoms was higher among patients with spondyloarthropathy
and lower in those on immunosuppressive medication and those compliant with health authority guidance
[13]. However, no significant differences in cumulative incidence of COVID-19 and case fatality rate in
patients with AIRD compared with the control were found [14].

Increased risk of COVID-19 hospitalization among AIRD patients included older patients having a systemic
autoimmune condition [15-17]. Male gender; previous lung disease; glucocorticoid use; and the presence of
comorbidities such as cardiovascular disease (CVD), interstitial lung disease and chronic obstructive
pulmonary disease (ILD/COPD), chronic kidney disease (CKD), and moderate/high AIRD activity were
significantly associated with increased hospitalization in patients with AIRD who got infected with COVID-
19 [15-17]. Patients with inflammatory arthritis treated with conventional synthetic and/or biological
disease-modifying antirheumatic drugs (DMARDs) have almost the same disease course as the general
population when infected with COVID-19 [12]. Adherence rates were higher among those who cited
guidelines and conversely lower in those with COVID-19 symptoms [13]. Furthermore, apart from non-
adherence, worsened disease activity was associated with patients’ fear and many patients perceived that
the worsened disease activity was associated with unplanned healthcare visits, medication non-adherence,
difficulty accessing treatment, and difficulty obtaining their AIRD medications during the pandemic [10,18].

One in three patients (36%) with AIRD reported disease flares following COVID-19 infection with higher
odds among patients with comorbid conditions including asthma, COPD, diabetes mellitus, and mental
health disorders [19,20]. A prevalence vaccination rate of 61.8% to 66.8% for COVID-19 was reported in the
literature [20,21]. Vaccination against COVID-19 showed no significant difference compared to non-
vaccinated patients with regards to increased risk of flare-up [20-22]. Vaccination hesitancy was not
associated with age, gender, education, or comorbidities, and the most reported reason for vaccination
hesitancy was fear of side effects [20].

Although the COVID-19 global public health emergency has ended, lessons are to be learned from the
impact of the COVID-19 pandemic on AIRD patients so as to be more ready to face any similar pandemics in
the future. There were few studies in Saudi Arabia that discussed COVID-19's impact on AIRD

patients. Thus, this study was conducted to determine the impact of the COVID-19 pandemic on patients
with rheumatic diseases in terms of infection rates, risk factors for hospitalization and ICU admission,
medication adherence, AIRD flares, and rate of COVID-19 vaccination and explore the causes of non-
vaccination in a Saudi cohort.

Materials And Methods

This was an observational cross-sectional study conducted among AIRD patients aged over 14 years old who
were following up between November 2021 and April 2022 at the Rheumatology Clinics of King Fahad
General Hospital in Madinah City, Saudi Arabia. This center was chosen as being the main hospital in the
city following patients of AIRD. Patients who were less than 14 years old and those who did not have AIRD
were excluded from the study. Institutional approval was obtained on the 27th of September, 2021 from the
Institutional Review Board (IRB), General Directorate of Health Affairs, Medina, Saudi Arabia (H-03-M-
084).

While patients were waiting for their consultation, all AIRD patients were approached by the interviewers.
Formal consent was obtained from the respondents, simply clarifying the aim of the study, the importance of
the respondent views, and assuring strict confidentiality of the information.

Data were collected using a questionnaire consisting of the following four sections: Section 1 contains
relevant patient’s sociodemographic characteristics (age and gender), baseline AIRD diagnosis (theumatoid
arthritis, Sjogren’s syndrome, systemic lupus erythematosus (SLE), spondyloarthropathy, systemic sclerosis,
inflammatory myopathy, Behget’s disease, and others), and associated comorbid conditions (diabetes
mellitus, CVD, hypertension, lung diseases, liver diseases, CKD, allergic disorder, and others). Section

2 includes questions about the baseline therapy during the COVID-19 pandemic in 2020, such as non-
steroidal anti-inflammatory drugs (NSAIDs), methotrexate, sulfasalazine, leflunomide, hydroxychloroquine,
Janus kinase (JAK) inhibitors, rituximab, tumor necrosis factor (TNF)-alpha inhibitors, oral/intramuscular
steroids, and others. Other parts in this section include questions about the stoppage of any medication by
the patient during the pandemic and the reasons for non-compliance. Section 3 contains questions about the
history of COVID-19 infection and its outcomes, which include hospitalization, respiratory insufficiency,
intensive care unit (ICU) admission, and AIRD flares. Section 4 involves questions about the history of
COVID-19 vaccination and reasons for non-vaccination.
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Using the formula for cross-sectional study, n=22 P(1-P)/d2, where n is the sample size, Z is the statistic
corresponding to the level of confidence, P is the expected prevalence, d is the precision and assuming that
the expected prevalence is 10%, the calculated sample size was 139 patients [23,24].

Data was analyzed using a licensed Statistical Package for Social Sciences (SPSS) version 23.0 (IBM-SPSS
Inc., Armonk, New York, USA). The test of normality of continuous variables was done using the Shapiro-
Wilk test. Results were expressed as numbers and percentages (for categorical variables) and as mean and
standard deviation (for continuous variables). Correlational analysis was performed using the Chi-square
(X2) test and Pearson correlation test. Linear regression analysis was done to determine the significant
factors for the increased risk of COVID-19 infection and increased risk of disease flares among AIRD
patients.

Results

A total of 324 patients were included in the study, 60 (18.5%) males and 264 (81.5%) females. The mean age
of the patients was 44.42+14.4 years (range: 14 to 80 years old). There were 266 (82.1%) with connective
tissue disease, 26 (8.0%) with vasculitis, 24 (7.4%) with spondyloarthropathy, and eight (2.5%) with crystal-
induced arthropathy. The most prevalent connective tissue disease diagnosis was rheumatoid arthritis
(n=159, 49.1%) followed by SLE in 80 (24.7%) patients (Table ). There were 116 (35.8%) patients who had
comorbid conditions, the most prevalent was hypertension in 45 (13.9%) patients followed by
hypothyroidism in 40 (12.3%) patients.
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Characteristics Mean (SD)
Age in years 44.42+14 4
Gender

Male

Female

AIRD diagnosis

Connective tissue disease
Vasculitis

Spondyloarthropathy
Crystal-induced arthropathy
Specific rheumatic diagnosis
Rheumatoid arthritis

SLE

Behcet's syndrome

Psoriatic arthritis

Gouty arthritis

Ankylosing spondylitis

Overlap syndromes

Sjogren’s syndrome
Dermatomyositis

Systemic sclerosis

Juvenile idiopathic arthritis
Mixed connective tissue disease
Granulomatosis with polyarthritis
Polyarteritis nodosa
Vogt-Koyanagi-Harada syndrome
Number of patients with comorbidities
Comorbidities

Hypertension

Diabetes mellitus
Hypothyroidism

Bronchial asthma

Osteoarthritis

Others (ESRD, ILD, anemia, cancer, stroke)

TABLE 1: Clinicodemographic characteristics of 324 patients with AIRD

AIRD, autoimmune rheumatic disease; SD, standard deviation; SLE, systemic lupus erythematosus; ESRD, end-stage renal disease; ILD, interstitial lung

disease

n=324

60 (18.5%)

264 (81.5%)

266 (82.1%)
26 (8.0%)
24 (7.4%)

8 (2.5%)

159 (49.1%)
80 (24.7%)
23 (7.1%)
18 (5.6%)
8 (2.5%)

6 (1.9%)

6 (1.9%)

5 (1.5%)

5 (1.5%)
4(1.2%)
3(0.9%)
3(0.9%)

2 (0.6%)
1(0.3%)
1(0.3%)

116 (35.8%)

45 (13.9%)
31 (9.6%)
40 (12.3%)
6 (1.9%)
12 (3.7%)

5 (1.5%)
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Clinical data showed that 115 (35.5%) of our patients had COVID-19 infection, 19 (5.9%) had respiratory
insufficiency secondary to COVID-19 infection, 13 (4.0%) were hospitalized, and seven (2.2%) were admitted
to the ICU. There were no significant differences in the proportion of patients who were admitted to the ICU
(p=0.856), those who had respiratory insufficiency (p=0.477), those who had mild disease (p=0.818), and
those who had COVID-19 according to the different rheumatic conditions (p=0.467). Furthermore, there
were no significant differences in the outcomes among patients who had comorbid conditions

(p=0.149) (Table 2).

Rheumatic diseases n (%) Had mild COVID-19 infection, n=115 Respiratory insufficiency, n=19 Admitted to ICU, n=7
Rheumatoid arthritis 159 (49.1%) 52 (32.7%) 10 (6.3%) 4 (2.5%)

SLE 80 (24.7%) 26 (32.5%) 7 (8.8%) 1(1.3%)

Behcet's syndrome 23 (7.1%) 11 (47.8%) 1(5.3%) 1(4.3%)

Psoriatic arthritis 18 (5.6%) 8 (44.4%) 0 0

Others 44 (13.6%) 18 (40.9%) 1(2.3%) 1(2.3%)

P-values 0.467 0.477 0.856

TABLE 2: Proportion of COVID-19 outcomes according to rheumatic diseases in 324 patients

ICU, intensive care unit; SLE, systemic lupus erythematosus

Baseline therapy included conventional DMARDs (n=264, 81.5%), biological DMARDS (n=29, 9.0%),
immunosuppressive therapy (n=81, 25.0%), and NSAIDs (n=16, 4.9%). There were 119 (36.7%) patients who
were on low-dose prednisone whereas 17 (5.2%) patients were on moderate-dose prednisone. Of the 13
patients who were hospitalized, five patients (38.5%) were not on prednisone, another five patients (38.5%)
were on low-dose prednisone, and three (23.1%) were on moderate-dose prednisone (p=0.029). Eight of 19
patients (42.1%) who had respiratory insufficiency were on low-dose prednisone and only three (15.8%) who
were on moderate-dose prednisone had respiratory insufficiency (p=0.070). Of the seven patients who were
admitted to the ICU, three (42.9%) were not on prednisone, three (42.9%) were on low-dose prednisone, and
only one patient (14.3%) was on moderate-dose prednisone (p=0.308) (Table 5).

Outcomes Not on prednisone  On low-dose prednisone On moderate-dose prednisone p-values
Respiratory insufficiency (n=19) 8 (42.1%) 8 (42.1%) 3(15.8%) 0.070
ICU admission (n=7) 3(42.9%) 3(42.9%) 1(14.3%) 0.308
Rheumatic disease flare (n=115) 52 (45.2%) 50 (43.5%) 13 (11.3%) <0.001

TABLE 3: Outcome of COVID-19 infection in 324 patients according to prednisone doses

ICU, intensive care unit

The most commonly prescribed medication was hydroxychloroquine (n=194, 59.9%). Eighty-two patients
(25.3%) stopped medications, whereas 242 patients (74.8%) continued taking their medications. The most
common reason for non-compliance to medication was that the medication was not available in the
pharmacy (n=25, 7.7%) (Figure I).
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Reasons for non-adherence to o
medications Medication adherence

1.2%

1.5%

7.7%

4.0%

4.9%
5.9%

u Medication not available in the pharmacy

u Missed follow-up due to COVID-19 restrictions

u Advised by the doctor to stop the medications = Continued medication
= Stopped by the patient because of fear [ Stopped medication

= Stopped by the patient because of side effects

= Stopped by the patient because they feel well

FIGURE 1: Adherence to medications and reasons for non-adherence

There were 115 (35.5%) patients who had AIRD flares. The proportion of patients who had disease flare-ups
was significantly higher among those who were not adherent to the medications (n=52, 63.4%) compared to
those who continued taking their medications (n=63, 26.0%) (p<0.001). Thirty-three out of the 34 (97.1%)
flared-infected patients had their AIRD flare-up during their COVID-19 infection (p<0.001). Disease flare
was also significantly seen among patients who were not on prednisone (n=52, 45.2%) and also those who
were on low-dose prednisone (n=50, 43.5%) (p<0.001) (Table 3).

The COVID-19 vaccination rate was recorded at 87.7% (n=284 patients). The most common reason for non-
vaccination in 40 (12.3%) patients was the patients’ concern about disease flare-ups by the vaccine or
interference of the vaccine with their medication (n=16, 4.9%) (Figure 2).

n=1

8 Concerned about disease flare-up by the
vaccine

n=26

u Interference of the vaccine with medications

® Ordered by physician

n=3 0

FIGURE 2: Reasons for not having the COVID-19 vaccine

A linear regression analysis of factors that were significantly correlated with stoppage of taking medication
showed that any rheumatic disease flare-up during the pandemic was the most significant factor for
stoppage/non-adherence (beta=0.359, 95% CI=0.229 to 0.423, p<0.001) and history of COVID-19 (beta=-
0.088, 95% CI=-0.176 to 0.017, p=0.106).

Discussion

In this study, we presented a COVID-19 infection incidence among AIRD patients (35.5%, n=115), with a
7.1% (n=26) severe infection outcome rate; the majority of the patients had mild COVID-19 infection.
Despite the fact that the studied patients' infection rates were rather high, the proportion of AIRD patients
who had severe disease was significantly lower than the 10.3% reported by Bakasis et al. in 2021 [22].
According to studies, persons with AIRD are more likely to get COVID-19 due to the prevalence of
concomitant conditions, the use of glucocorticoids, and high disease activity [23-25].
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Studies show that the risk of hospitalization and mortality may be modulated by certain treatments such as
corticosteroids and can be negatively impacted by a high dosage of systemic corticosteroids but not by
DMARDs [26,27]. This contrasts with the results of the current study that found that a higher proportion of
the patients who were not on prednisone or were on low-dose prednisone had a more severe infection
outcome, which could be attributed to their underlying AIRD flare during their COVID-19 infection. This
result was supported by the fact that our study found that 33 out of the 34 (97.1%) flared-infected patients
had their AIRD flare-up during their COVID-19 infection (p<0.001). Additional future studies of larger
populations and in more expanded geographic areas should be considered to determine further reasons why
AIRD patients in our study who were not on prednisone or were on low-dose prednisone had a more severe
COVID-19 infection outcome.

Our study reported a 25.3% (n=82) stoppage of medication. The most common reason for non-compliance
was that the medication was not available in the pharmacy (n=25, 7.7%). Studies suggested that individuals
with AIRD who develop mild COVID-19 symptoms should stop taking immunomodulating medications for
one to three weeks after the onset of the illness, and individuals with rheumatic disease who have positive
SARS-CoV-2 test results and risk factors for poor outcomes should stop taking immunomodulating
medications and consider antiviral treatment [23]. Patients receiving prolonged immunosuppressive therapy
become concerned about their compromised immune response system, which may be a big contributor to the
stoppage of their medications [28]. However, some of the most commonly administered medications such as
hydroxychloroquine were reported to be effective and acceptably safe for treating SARS-CoV-2-related
pneumonia, as shown by the results of recent Chinese clinical trials [29].

The vaccination rate was relatively high among the patients in this study (87.7%, n=284), higher than reports
from other studies [20,21]. When disease activity is under control and there are no concurrent infections,
patients with AIRDs should get the COVID-19 vaccine [30]. COVID-19 vaccines typically induce antibody
responses in individuals with managed rheumatic disease, although medications such as mycophenolate and
B-cell-depleting treatments have a significant risk of ineffective responses [25].

As the study was based on questionnaires that were completed by interviewing AIRD patients, the possible
bias in their responses is this study's potential limitation. Additionally, we were unable to collect several
laboratory results to confirm actual disease flare-ups. However, we were able to give every participant a
uniform input; therefore, a high level of dependability was attained to represent the percentage of patients
who were infected with COVID-19.

Conclusions

Our study showed a 35.5% (n=115) COVID-19 infection rate, the majority of which were mild infections that
did not necessitate hospitalization or ICU admission. The majority of the patients who underwent a severe
COVID-19 infection course were not on prednisolone or were on low-dose prednisone. Moreover, 33 out of
the 34 (97.1%) flared-infected patients had their AIRD flare-up during their COVID-19 infection. Due to
COVID-19 restrictions and drug shortages, one in four patients (25.3%) stopped taking their medications.
Despite the high vaccination rate, the biggest concern was a disease flare-up among those who were not
immunized. Although the COVID-19 global public health emergency has ended, and even the majority of
AIRD patients had a mild COVID-19 infection, lessons are needed to face similar pandemics in the future.
For this reason, doctors should be aware of the risk factors of severe AIRD outcomes that should be balanced
based on the infection severity, underlying disease flares, and patient-centered education about medication
adherence and vaccination.
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