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Objectives: Patients with rheumatologic diseases might be more susceptible to COVID-19 and carry a poorer
prognosis. The aim of this study is to examine the incidence and outcomes of all COVID-19 patients with
rheumatologic conditions in Hong Kong.
Methods: This is a population-based retrospective study. All patients tested positive for SARS-CoV-2 by PCR
with a previous diagnosis of rheumatologic diseases were reviewed. The incidence of COVID-19 in patients
with rheumatologic conditions was calculated and compared to the general population in Hong Kong.
Descriptive data of those rheumatologic patients with COVID-19 and the clinical course of the index infection
were presented.
Results: Up till 27 May 2020, there were 1067 cases of COVID-19 diagnosed in Hong Kong which had a popu-
lation of 7.5 million. Out of the 39,835 patients with underlying rheumatologic diseases, we identified 5 PCR
confirmed COVID-19 cases. The estimated incidence of COVID-19 was 0.0126% patients with rheumatologic
diseases, compared to 0.0142% in the general population. All 5 patients had inflammatory arthropathies. One
patient was on hydroxychloroquine and sulphasalazine, and one was on methotrexate. None of the 3534
patients on b/tsDMARDs was infected. Four patients had leucopenia/lymphopenia and stool viral PCR was
positive in 3 patients. All patients made uneventful recovery without complications or flare of underlying
diseases.
Conclusions: We found no alarming signals of increased frequency or severity of COVID-19 in patients with
rheumatologic diseases, although extrapolation of the results to other populations with different infection
control strategies should be made with caution.

© 2020 Elsevier Inc. All rights reserved.

Introduction

On 12th March 2020, the World Health Organization (WHO)
declared coronavirus disease 2019 (COVID-19) caused by the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) a pandemic
[1]. Patients with rheumatologic diseases are at increased risk of
infection due to the underlying systemic inflammation and the use of
immunosuppressive therapies [2]. They might be more likely to con-
tract the virus. The increased prevalence of comorbidities, such as
cardiovascular and pulmonary diseases, in rheumatologic patients
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have also been reported to be the poor prognostic factors of COVID-
19 [3,4]. In contrast, rheumatologic patients might be unexpectedly
protected, by virtue of the medications that they are using. Much
attention has been paid to the controversial anti-SARS-CoV-2 effect
of hydroxychloroquine [5]. The other immune-modulators used in
our patients may counteract the overwhelming pro-inflammatory
cytokines release in the cytokine storm associated with COVID-19
[6]. On the other hand, rheumatologic diseases might be affected by
the autoimmunity triggers due to the SARS-CoV-2 [7].

At the present time, there are mainly self-reported survey or reg-
istry data. Large scale population-based studies are lacking. It
remains uncertain how rheumatologic diseases or medications will
affect the susceptibility and disease course of COVID-19, as well as
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how SARS-CoV-2 impacts patients with rheumatologic conditions.
We aimed to study the incidence, baseline characteristics, disease
course and outcomes of COVID-19 patients with rheumatologic dis-
eases in Hong Kong.

Patients and methods
Study design and patients

This is a territory-wide multi-centered retrospective observa-
tional study. An extensive surveillance scheme was implemented in
Hong Kong early in the outbreak. All patients presented to the hospi-
tals with fever, respiratory symptoms or chest x-ray pneumonic
changes were tested for SARS-CoV-2 by polymerase chain reaction
(PCR) via nasapharyngeal aspiration (NPA). Patients with fever or
respiratory symptoms seen in the clinics were also encouraged to
undergo the test. Asymptomatic inbound travelers from high risk
areas were also tested. All patients tested positive were admitted to
the hospitals for further management. The treatments the patients
received were at the discretion of the treating physicians.

Data source

Patient identification was done using the Clinical Data Analysis
and Reporting System (CDARS), which was constructed for record-
keeping and research purposes in Hong Kong [8]. It recorded and cen-
tralized information on patient demographics, laboratory results,
diagnoses, and dates of hospital admissions and discharges. Data vali-
dation in CDARS demonstrated a high coding accuracy and the sys-
tem has been extensively used in large-scale epidemiological studies
[9—12]. Patients with a positive SARS-CoV-2 PCR test and any rheu-
matologic diagnosis were identified from the CDARS. The investiga-
tors of the study would then review the records of each patient to
verify the diagnoses and collect the clinical data. The total numbers
of living patients with International Classification of Diseases Ninth
Revision (ICD-9) diagnostic codes for rheumatoid arthritis (RA), sys-
temic lupus erythematosus, ankylosing spondylitis (AS), psoriatic
arthropathy (PsA), scleroderma, dermatomyositis, polymyositis, sys-
temic vasculitis, adult onset Still’s disease and mixed connective tis-
sue disease who have been registered in the CDARS were retrieved.
The data search and analysis was up to 26th May 2020.

Number of cases

T

Statistical analysis

Due to the small number of cases, only descriptive data were pre-
sented. The incidence of rheumatologic patients with COVID-19 in
the Hong Kong population was calculated. The incidence of the
COVID-19 infection in rheumatologic patients was deduced using a
crude estimation of the number of patients with rheumatologic con-
ditions in Hong Kong. It was numerically compared with the overall
Hong Kong incidence of COVID-19 infection.

Ethical approval

The study was approved by the Institutional Review Board of the
University of Hong Kong and the Hospital Authority Hong Kong West
Cluster (UW20-389), Joint Chinese University of Hong Kong — New
Territories East Cluster Clinical Research Ethics Committee (NTEC-
2020-0248) and Kowloon Central Cluster REC [ Kowloon East Cluster
REC (20—0121/ER-1). This study was conducted according to the
principles of the Declaration of Helsinki.

Results

Since 23rd January when the first case was confirmed to the time
of writing on 27th May, there were 1067 cases of COVID-19 diag-
nosed in Hong Kong. There was a downward trend of new cases
reported as shown in Fig. 1. So far there were 4 deaths and one
patient who was still in critical condition. We identified 5 COVID-19
patients with underlying rheumatologic diseases during this period,
making the incidence rate of rheumatologic patients with COVID-19
in the Hong Kong, which has a population of 7.5 million as of end of
2019, 0.67 cases per one million inhabitants. There were 39,835
patients with rheumatologic diseases in Hong Kong from CDARS
search. The estimated incidence of COVID-19 was 0.0126% in patients
with rheumatologic diseases, compared to 0.0142% of the general
Hong Kong population. None of the 3534 patients (at the time of
writing) in the Hong Kong Biologics Registry who were on biologic or
targeted synthetic disease modifying anti-rheumatic drugs (b/
tsDMARDs) was infected. Of note, 4 out of the 5 confirmed cases
were believed to be imported.

The baseline characteristics and clinical features of the 5 patients
were presented in Table 1. All of the patients had arthritides (3 AS, 1
RA and 1 PsA). No patient with other connective tissue diseases was
diagnosed to have COVID-19. Of the 5 infected patients, one was on

‘[[ Case with rheumatologic diseases

Date of onset

B [mported case
U Possibly local case

B Epidemiologically linked with local case

B [ ocal case

B Epidemiologically linked with imported case

B Epidemiologically linked with possibly local case

Fig. 1. 1067 confirmed cases of COVID-19 in Hong Kong (as of 27th May 2020).
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Rheumatologic
diagnosis

Ankylosing spondylitis

Ankylosing spondylitis

Disease activity Moderate Low
Treatment received None None
(stopped/continued
after COVID-19)
Other medications None None
COVID-19 features
Diagnosis date 13/3/2020 18/3/2020

Diagnosis location
Diagnosis method (sites)

Epidemiological link

Government outpatient

PCR (NPA/NPS, deep
throat sputum, stool)

Confirmed cases in same
building

Private outpatient

PCR (NPA/NPS, deep
throat sputum, stool)

From United Kingdom

Symptoms Fever, sore throat, Sore throat, cough,
cough, diarrhea/ myalgia
vomiting

Treatment for COVID-19 Remdesivir None except supportive

Maximal level of care

No need oxygen

No need oxygen

Psoriatic arthropathy

Low
MTX (stopped)

NSAID, PD5i

23/3/2020

Inpatient

PCR (NPA/NPS, deep
throat sputum, stool)

From Macau

Fever, cough, SOB, diar-
rhea/vomiting

Remdesivir
Supplemental oxygen
(3 L nasal cannula)

Rheumatoid arthritis

Low
HCQ (continued), SSZ
(Continued)

COX2i

5/4/2020
Quarantine services
PCR (NPA/NPS, deep

throat sputum)
From Nigeria

Rhinorrhea, anosmia

Kaletra, interferon beta
No need oxygen

Table. 1
The baseline characteristics and clinical features of the 5 COVID-19 patients with rheumatologic diseases.
Case 1 Case 2 Case 3 Case 4 Case 5

Baseline characteristics
Age 59 23 66 61 25
Gender Male Female Male Female Male
Race Chinese Chinese Chinese Chinese White
Smoking Ex-smoker Smoker No No Unknown
Comorbidities None None DM, HT None None

Ankylosing spondylitis

Remission
None

None

20/4/2020

Government outpatient

PCR (NPA/NPS, deep
throat sputum)

From United Kingdom

Anosmia

None except supportive
No need oxygen

Complications None None

Co-infection No No

Anemia < 9.2g/dL No No

Leukopenia < 5,000/ Yes Yes
mm3

Lymphopenia <1,500/  Yes Yes
mm3

Thrombocytopenia No No
<110,000/mm3

D-dimer > ULN N/A N/A

AST/ALT > ULN No No

Deceased No No

Duration till symptoms 14 days 7 days
resolution

Duration from symptom 31 days 26 days

onset to viral clear-
ance (-ve PCR x 2)

None None None
No No No

No No No

Yes Yes No

Yes Yes No

No No No

Yes Yes No

No Yes No

No No No

10 days 7 days 12 days
19 days 27 days 28 days

DM: diabetes mellitus, HT: hypertension, MTX: methotrexate, HCQ: hydroxychloroquine, SSZ (sulphasalazine), NSAID: non-steroidal anti-inflammatory drugs,
PD5i: phosphodiesterase-5 inhibitor, COX2i: cyclooxygenase-2 inhibitor, PCR: polymerase chain reaction, NPA: nasopharyngeal aspirate, NPS: nasopharyngeal

swab, SOB: shortness of breath, ULN: upper limit of normal.

hydroxychloroquine/sulphasalazine combination and another
patient was on methotrexate. Only methotrexate was stopped due to
the infection after hospitalization. All of them presented with respira-
tory symptoms, and two had diarrhea and vomiting. Besides NPA, 2
patients with diarrhea and 1 without were tested positive for stool
viral PCR. Four out of 5 patients had leucopenia (<5,000/mm3) and
lymphopenia (<1,500/mm3). They mostly had mild COVID-19 dis-
ease without developing any significant complication. Only one
patient required supplementary oxygen therapy temporarily. Remde-
sivir was given in 2 patients including the one requiring oxygen ther-
apy. Lopinavir/ritonavir in combination with interferon beta were
given in another patient. Their symptoms resolved in 7 to 14 days
and viral clearance (-ve PCR for 2 consecutive times) was docu-
mented in 19 to 31 days. There was no obvious flare of the underlying
rheumatologic diseases before discharge from the hospital which was
no later than the date of viral clearance.

Discussions

In this territory-wide population-based study, we found an appar-
ently low incidence of laboratory proven COVID-19 in patients with

rheumatologic disease in Hong Kong, which was similar to that of the
general public. Monti and colleagues provided an early account of
patients with arthritis in Lombardy, Italy, one of the most heavily hit
regions [13]. Out of the 320 surveyed patients, 4 (1.25%) were diag-
nosed of COVID-19 infection. In a study conducted in Milan, out of
530 patients on b/tsDMARDs, 3 (0.57%) were diagnosed to have
COVID-19 by PCR [14]. In another Italian cohort from a different
region, only 2 (0.21%) of the 916 patients with rheumatologic dis-
eases were virologically diagnosed to have COVID-19 and the inci-
dence was not significantly different from the general population
[15]. A similar finding of comparable COVID-19 incidence rate
between rheumatologic patients and the general population (0.48%
and 0.58% respectively) was again reported in a Spanish study [16].
However, all of the above studies were conducted in the form of
patient self-reported survey which might affect the validity of the
results.

Whether rheumatologic disease is a poor prognostic factor for
COVID-19 is debatable. In our study, the disease courses of the 5
patients with COVID-19 were largely uneventful. A similarly reassur-
ing message was conveyed from the above mentioned cohorts. On
the other hand, early data from the COVID-19 Global Rheumatology
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Alliance, the international initiative to collect data of rheumatologic
patients with COVID-19, revealed an overall death rate of 5% in 110
cases [17]. In a French report of 17 systemic lupus erythematosus
patients with COVID-19, 5 patients required invasive mechanical
ventilation and 2 patients died [18]. In the latest report from the
Global Rheumatology Alliance, corticosteroids use was found to be
the poor prognostic factor, and patients on anti-TNFs had a decreased
odds of hospitalization [19]. However, as these are survey or registry
data, they are subject to selection or reporting bias.

Leucopenia and gastro-intestinal (GI) symptoms were common in
our patients and might be a unique finding. A systemic review
showed a high frequency of lymphopenia but not leucopenia in
patients with COVID-19 [20]. Lymphocytes, the major antiviral cells,
were found to be prone to decrease continually in patients with
severe COVID-19 [21]. At the same time, as the illness progressed,
neutrophilia emerged and was an indicator of poor prognosis [22].
This might explain the relatively low total leucocyte counts in our
patients with benign disease courses. On the other hand, another
review suggested that 12% of patients with COVID-19 would manifest
GI symptoms, although viral shedding was observed in 40.5% of
patients [23]. The diagnostic, prognostic and infection control impli-
cations of these findings need to be further studied.

Anti-endemic measures, including border restrictions, quarantine,
and social distancing were implemented early to curb the spread of
the infection in Hong Kong [24]. All these, but without complete soci-
ety lock-down, together with a 96.6% compliance of mask usage of
the general public were believed to the reasons for the low overall
incidence of COVID-19 in Hong Kong [25]. The potentially even more
stringent behavioral measures adopted by our rheumatologic
patients due to the awareness of an increased risk, may lead to
underestimation of the true incidence. The different testing strategies
applied could have equally affected the rate of COVID-19 diagnosis.
The number of COVID-19 PCR tests performed in Hong Kong was
27,057 per million population, which was comparable to most of the
developed countries [26,27]. It is also possible that the COVID-19
infections presented to us are only the tip of the iceberg, as the many
of cases are asymptomatic or minimally symptomatic. We extended
the testing to asymptomatic inbound travelers. No asymptomatic
COVID-19 patient with rheumatologic diseases was found. Unfortu-
nately, wide-spread serological testing was not done which might
provide a better picture of the epidemiology of the disease. Another
major limitation of our study is the small sample size of the COVID-
19 patients which hampered the inference of our results.

To conclude, our findings could provide further reassurance about
the incidence and possibly outcome of COVID-19 in patients with
rheumatologic diseases. Nevertheless, these should be interpreted in
the context of all the mitigation measures implemented in Hong
Kong, and may not be applicable to other parts of the world adopting
different strategies. The results also support avoidance of interrupt-
ing immunosuppressive therapies, at least before COVID-19 is diag-
nosed. The implications of the apparent high frequency of leucopenia
and positive stool viral PCR require further investigations.
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