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ABSTRACT

Over the 2 months since coronavirus first appeared in
China, cases have emerged on every continent, and it
is clear that patients with autoimmune diseases might
also be affected. Coronavirus disease 2019 (COVID-19)
is a highly contagious viral iliness with a mortality rate
approaching 2%. Here we discuss the challenges that
patients with autoimmune diseases might face and the
information on using immunomodulatory therapies like
chloroquine, tocilizumab and baricitinib to quench the
cytokine storm in patients with very severe COVID-19
pneumonia.

In a time of uncertainty, where fake news
easily becomes ‘reality’, the novel coronavirus
disease 2019 (COVID-19) pandemic poses a
great challenge to physicians and their at-risk
patients. While information steadily streams
in through all possible news and social
media channels, physicians and the scien-
tific community are in a unique position to
advise, caution and comfort their patients.
The lupus landscape has always required navi-
gating unique challenges, and the COVID-19
pandemic is no different. So, what should
patients with lupus, many of whom are immu-
nosuppressed by the illness per se and the
medications used to treat it, do to prepare
for and combat this novel coronavirus, and
what should their doctors tell them about the
virus, and accompanying news scares, that are
rapidly disseminating through the internet?
Over the 2months since coronavirus first
emerged in China, the US medical system
has remained more watchful than actionable,
but now that cases have emerged on every
continent, it is clear that it is only a matter
of time before every country and major urban
centre will be affected. Data suggest a highly
contagious viral illness with a mortality rate
approaching 2%, echoing the Spanish flu of
1918. As of 8 March 2020, the WHO reported
over 100000 confirmed cases of COVID-19
globally.l The US Centers for Disease Control
and Prevention (CDC) reported 423 cases of
COVID-19 in the USA across 35 states, with 19
deaths.” Is the US medical system ready?
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Coronaviruses are a family of viruses,
including the common cold, which typically
cause mild to moderate upper respiratory
tract symptoms. These viruses are zoonotic,
often originally circulating among animals;
they occasionally spill over to humans
through contact. There are currently seven
coronaviruses known to cause human disease,
three of which (severe acute respiratory
syndrome, Middle East respiratory syndrome
and COVID-19) are known to cause moderate
to severe disease in humans.” Similar to other
coronaviruses, COVID-19 has an incubation
period of 2-14 days and causes fever, fatigue,
cough and shortness of breath, but it may also
progress to more severe respiratory illness.*
Additionally, many of those infected with
the virus may never show any symptoms at
all. These individuals are contagious despite
being clinically asymptomatic, which contrib-
utes to the spread of disease. COVID-19 was
initially thought to be solely transmitted
through respiratory shedding; however,
COVID-19 has also been found in anal swabs
suggesting an additional oral-faecal route of
transmission.’

Until recently, the positive cases of
COVID-19 in the USA have either travelled
recently to areas with high COVID-19 activity
or had contact with those who have tested
positive for COVID-19. However, in the past
week, the USA has started to report cases
of community-spread COVID-19 (ie, cases
that cannot be traced to travel or a known
contact). The quickly spreading virus, the
emergence of community-acquired cases
and the possibility of asymptomatic carrier
transmission® are of concern to our patients
with SLE who may be susceptible to the more
severe manifestations of coronavirus, such as
pneumonia. Of course, whether individuals
with SLE are more susceptible is not known. It
is even possible that the elevated type I inter-
feron (IFN), that is characteristic of many
patients, has a protective effect.” Interestingly,
very early literature supported that factors
in SLE sera confer acid lability to IFN alpha;
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however, the consequences of this biochemical property
to antiviral activity remain unexplored.®’

While there have not been many studies looking at
respiratory complications of human coronaviruses in
immunocompromised patients, patients with autoim-
mune diseases or patients taking immunosuppressant
medication, there have been case reports of other types
of coronaviruses causing pneumonia in immunocompro-
mised patients.'” However, COVID-19 has thus far caused
viral pneumonia and acute respiratory distress syndrome
(ARDS) in individuals who are not immunocompro-
mised,'" and so the risk of such complications is certainly
at the forefront when counselling immunocompromised
patients.

Helpful data are slowly materialising, including case
reports quickly put together by doctors at the epicentre
of the epidemic in China. Data on the radiographic find-
ings were reported in the journal Radiology and indicate
that COVID-19 pneumonia presents as bilateral ground
glass opacities followed by increased consolidations
without cavitation or effusion that can lead to ARDS and
death.” The pathological findings from one autopsy
were published in the Lancet."”” The main feature is that
of diffuse alveolar damage, interstitial mononuclear/
lymphocytic infiltrates and hyaline membrane formation.
Perhaps of concern for patients with SLE, lymphopaenia
(which is common in lupus as one of the criteria for the
disease itself and/or medications used to treat) is associ-
ated with disease severity and mortality.®

Per the CDC, treatment options for COVID-19 are
currently infection control measures and supportive
management of complications. The CDC recommends
generally avoiding corticosteroids due to its possible
prolonging of viral replication. Remdesivir (an investiga-
tional antiviral drug) and chloroquine (an antimalarial
drug frequently used in the treatment of SLE), demon-
strated in vitro activity against COVID-19."* A clinical
trial is underway in China for the use of remdesivir in
COVID-19. Additionally, the Food and Drug Administra-
tion approved a National Institutes of Health adaptive
randomised controlled clinical trial of investigational
therapeutics (the first investigational drug being remde-
sivir) for patients hospitalised with COVID-19.*

Recently, the American College of Rheumatology
suggested that patients should ‘talk to their rheumatolo-
gist or rheumatology professional prior to discontinuing
any medications... providers should follow their current
practice for interrupting therapy during episodes of infec-
tion’."> However, there are currently no official guidelines
on holding immunosuppression in patients with autoim-
mune diseases atrisk for contracting COVID-19. For outpa-
tients with known contact, who are under quarantine and
for certain patients who are experiencing symptoms of
COVID-19 and are under investigation for the disease, it
may be prudent to hold maintenance immunosuppres-
sion for 2weeks following contact or travel. Patients with
autoimmune diseases without clear evidence of exposure
should continue their treatments. As always, this should

be based on a conversation (including a basic evaluation
of COVID-19 risk factors and a risk/benefit analysis)
between the patient and the rheumatologist and should
be a joint decision. Basic measures to minimise exposure
should be reviewed with our patients and include cancel-
ling non-essential travel, avoiding gatherings, reducing
contact with others, skipping hugs and handshakes and
frequent hand hygiene. Patients complaining of fever and
cough should be advised not to come for their appoint-
ments and might have to be turned away since they risk
infecting others. However, patients with fever, cough and
shortness of breath should be directed to the emergency
room, where they can be tested, evaluated and treated.
Many hospitals are encouraging or mandating telemedi-
cine visits; this may soon extend to everyone.

We generally consider hydroxychloroquine (HCQ)
and chloroquine as being effective in lupus, in part due
to inhibition of type I interferon (considered our innate
first-line defence antiviral response), which has often
raised concern about susceptibility to viral infection.
However, data are accumulating at a very rapid rate that
there may be a paradox. By raising endosomal pH (one of
the mechanisms that leads to decreased toll like receptor
(TLR) ligation and decreased IFN) COVID-19 viral repli-
cation itself is decreased.'® Since acidification is crucial for
endosome maturation and function, Liu and colleagues'’
suggest that endosome maturation could be blocked at
intermediate stages of endocytosis, which would then
result in decreased transport of virions to the ultimate
releasing site. A study by Gao et al'® suggests that chloro-
quine has efficacy against the associated pneumonia in
multicentre clinical trials conducted in China. Addition-
ally, there have been two other small trials that raise more
questions than provide definitive answers to the question
of hydroxychloroquine efficacy in COVID-19." %’ Specif-
ically, the study by Gautret et al was a single-arm protocol
in which 20 confirmed COVID-19 patients were given
600mg of HCQ daily (and is some cases azithromycin),
and their viral load in nasopharyngeal swabs was tested.
Six patients were asymptomatic, 22 had upper respira-
tory tract infection symptoms and 8 had lower respira-
tory tract infection symptoms. A significant reduction of
viral carriage was reported. Of note, levels of HCQ were
in accord or lower than those seen in our lupus patients
prescribed 5mg/kg. The heterogeneity of the patients
included, selection of the control population, high rate
of lost to follow-up and handling of missing observations
raise concerns about their conclusions.'® The other trial,
a 30-patient, placebo-controlled study of HCQ in patients
with relatively mild COVID-19 infections, using 400 mg
of HCQ daily, did not show any differences between
drug and placebo groups in viral clearance, duration of
hospitalisation or radiological progression of COVID-19
pneumonia.”’

Regardless, this is an excellent time to reinforce compli-
ance with hydroxychloroquine in SLE.

In a paper from 2017, Channappanavar et al’' describe
a pathogenic cascade that leads to ARDS and death; this
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mechanism is likely operative in COVID-19 infections.
These authors propose a scenario in which viral repli-
cation leads to a delayed interferon response, accumu-
lation and activation of monocyte/macrophages and
neutrophils, which in aggregate result in an exagger-
ated immune response responsible for the alveolar and
endothelial apoptosis. There is certainly a complexity in
the contribution of type I IFNs with regard to early and
late responses. The former may restrict virus replication
through induction of interferon-stimulated genes, while
the latter can exacerbate disease by enhancing recruit-
ment and function of macrophages and other innate
immune cell.?' Dysregulation of inflammatory responses
initiates pulmonary damage that leads to ARDS. Data
from China suggest that using immunomodulatory ther-
apies like chloroquine,"” tocilizumab® (preferred right
now because of the track record) and baricitinib®® can
quench the cytokine storm that ensues in patients with
very severe COVID-19 pneumonia.*

Patients admitted for severe COVID-19 infections
should probably hold maintenance therapies; these deci-
sions are best left to the rheumatology/infectious disease
teams taking care of them. Rheumatologists and infec-
tious disease specialists should be working together in
this epidemic as clear data are not available, thus making
recommendations speculative.

There is much to learn about the interplay between
infections, autoimmune diseases and immune thera-
pies. Leveraging knowledge of the innate and adaptive
immune system will be critical as we navigate through
these challenging times.
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