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Unusual clinical course

This case series describes 5 patients with SARS-CoV-2 infection and COVID-19 in Ecuador who had been treat-
ed with hydroxychloroquine for systemic lupus erythematosus (SLE) prior to their COVID-19 illness.

Case #1 reports a 29-year-old woman who had been treated with 200 mg of hydroxychloroquine per day for
1 year and presented with flu-like symptoms, chest pain, fever, odynophagia, asthenia, dry cough, and chills.
Case #2 was a 34-year-old woman whose treatment for SLE included 200 mg of hydroxychloroquine per day
since 2017. She arrived at the clinic with a dry cough, asthenia, and myalgias.

Case #3 was a 24-year-old woman who had been using 200 mg of hydroxychloroquine per day since 2010. She
presented with asthenia, myalgias, headaches, hypogeusia, and anosmia.

Case #4 was a 39-year-old woman taking 200 mg of hydroxychloroquine every day for SLE who presented with
dyspnea, chest pain, odynophagia, hypogeusia, anosmia, diarrhea, and fever.

Case #5 was a 46-year-old woman who had been taking 200 mg of hydroxychloroquine since 2019. She came
to our hospital complaining of chest pain, fever, and dyspnea.

In all 5 patients, SARS-CoV-2 infection was confirmed with a nasopharyngeal SARS-CoV-2 reverse transcription-
polymerase chain reaction (RT-PCR) test using the Cepheid/GeneXpert system.

All 5 of our patients with SLE who were taking hydroxychloroquine presented with SARS-CoV-2 infection and symp-
toms of COVID-19. This case series provides support for a lack of prevention of COVID-19 by hydroxychloroquine.

COVID-19 ¢ Hydroxychloroquine ¢ Lupus Erythematosus, Systemic ¢ SARS Virus
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Background

In December 2019, an outbreak of the novel severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2), started in the
city of Wuhan, China, rapidly spread throughout the world,
and was officially declared a pandemic by the World Health
Organization (WHO) on March 11, 2020 [1]. In Latin America,
Ecuador is among the countries most affected by SARS-CoV-2,
with more than 62 380 confirmed cases as of July 6, 2020, 26%
of which were located in the coastal province of Guayas [2].

Systemic lupus erythematosus (SLE) is a chronic autoimmune
disease that can affect multiple organs and tissues. For this
reason, diagnosis can be complex, relying on clinical and im-
munological findings and often using the 2019 European
League Against Rheumatism (EULAR)/ACR SLE classification
criteria [3]. These require the presence of positive antinuclear
antibodies, along with other criteria. These additional criteria
include 7 clinical (constitutional, hematologic, neuropsychiat-
ric, mucocutaneous, serosal, musculoskeletal, and renal) and
3 immunologic (antiphospholipid antibodies, complement pro-
teins, and SLE-specific antibodies) criteria, with each criteri-
on ranked from 2 to 10. Patients with 10 or more points are
classified as having SLE.

Currently, there are no vaccines available against SARS-CoV-2
and many drug strategies have been taken into consideration.
One of the drugs that has been in the spotlight is the antima-
larial drug hydroxychloroquine, which is commonly used in the
treatment of autoimmune diseases. Hydroxychloroquine was
first used to treat cutaneous lupus in 1834 due to its anti-in-
flammatory properties, and since then has been considered
among the mainstays of SLE treatment [4]. Hydroxychloroquine
has a recommended initial dosage of 400 mg to be taken orally
once or twice per day, and a maintenance dose between 200
and 400 mg per day [5].

Due to studies suggesting that hydroxychloroquine has antivi-
ral activity against SARS-CoV-2, the drug was included in treat-
ment strategies against COVID-19 starting July 1, 2020 [6,7].
However, the FDA and others have suggested that it is ineffec-
tive and that, in fact, it carries the risk of adverse effects, the
most predominant of which is cardiotoxicity (QT prolongation,
ventricular arrhythmias, torsades des pointes, and conduction
disorders) [8]. Other studies found that hydroxychloroquine
did not reduce mortality or improve outcomes in patients hos-
pitalized with COVID-19 and did not help to prevent infection
when it was used as post-exposure prophylaxis [9,10].

In recent months, the use of hydroxychloroquine has generated
differing opinions and has elicited many inquiries in the med-
ical community. One of these is whether or not patients who
have been using hydroxychloroquine for some time, such as
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Table 1. Demographic and treatment information for lupus
patients with COVID-19.

Characteristics n=5 (%)
Age, years, mean 34.4
 Disease duration, years, mean | s
Gender
"""" Mae 0 ©
"""" Femae 500

Nervous system disease 0
"""" Kidney disease 0 ()
Treatment
"""" Hydroxychloroquine 200 mg/day 5 (100)
"""" Azithromycin 500 mg/day 4 (80)
"""" Tocilizumab 400 mg/day 1 (20)
"""" Cotticosteroids 20 mg/day 2 (40)
"""" vermectin 12mg/day 0 (0
"""" Low weight molecular heparin 40 mg/day 1 (20)

Type 2 DM — type 2 diabetes mellitus.

SLE patients, are protected against SARS-CoV-2 [11-13]. In this
case series, we describe 5 patients from Guayaquil, Ecuador,
who were seen for SARS-CoV-2 infection and COVID-19 after
prior treatment with hydroxychloroquine for SLE.

Case Report

We present a report of 5 patients diagnosed with lupus
who were treated at the Department of Rheumatology and
Autoimmune Disease/Unidad de Enfermedades Reumaticas
y Autoinmunes [UNERA], Clinica Alcivar, located in Guayaquil,
Ecuador. All patients developed COVID-19. The data were col-
lected between March 3 and May 21, 2020 (Tables 1, 2).

Case 1

A 29-year-old woman, with a 5-year history of SLE, had been
treated with a daily dose of 200 mg of hydroxychloroquine since
January, 2019. She presented to the clinic on March 3, 2020 af-
ter 4 days of flu-like symptoms, chest pain, fever, odynophagia,
asthenia, dry cough, and chills. Her oxygen saturation was 99%.
Physical examination was unremarkable and her vitals were with-
in normal limits. Her laboratory findings revealed lymphopenia
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Table 2. Clinical characteristics and laboratory values for lupus patients with COVID-19.

Characteristics n=5 (%)
Signs and symptoms
CReer 360
Cocs 1 Qo)
 bycouwh 2 @)
© Chestpain 3 (60
 Dysprea 2 @)
© Hypogewsia 2 (0
 mosmia 2 @)
~ odynophaga 2 @0
asthenia 3 (60
 wyalgs 2 @0
© Diathea 1 Qo)
© Headache 1 Qo)
Laboratoryvalues
 Polymerase chain reaction (PCR) 5 (100)
© Positive PcRonadmission 0 (0)
© NegativePCRonadmisson 0 (0
© Positive PCR at discharge 5 (100)
© Negative PCRat discharge 5 (100)
Immunoassay: COVID-19 IgG/lgM Rapid test
leukopenia (c4000y) 2 (40)
lymphopenia (<1500/4) 5 (100)

Characteristics n=5 (%)

Thrombocytopenia (<150x10°/L) 1 (20)

LDH: Within normal range (<250 U/l) 5 (100)
© LDH: Moderately increased (250-500U/) 0 (0)
© LDH: Highly increased (6500 U/) 0 (0)
CFemin
© Normalvalue (10-150 ng/ml) 5 (100)
 Abovetheupperlimit 0 (100
Cbrocalctosin
 Normalvalue (O5ng/m) 5 (100)
 Abnormalvalue GOSng/m) 0 ()
interlewkine
 Normalvalue (<600 pg/m) 3 (60)
© Abnormalvalue (600 pg/ml) 2 (a0)
bositive D-dimer G250 ng/ml) 1 Qo)
| ChestXeray findings
 Nomal 4 (0
 bnomal 0 ©
Chest T findings
 Nomal 4 @0
 Abnorma 1 Qo)

Chest CT findings — chest computed tomography findings. * Patient had a ground-glass opacity (GGO) on the CT.

as the only abnormality. There were no abnormalities on chest
X-ray. Testing for SARS-CoV-2 via nasopharyngeal sample and
reverse transcription-polymerase chain reaction (RT-PCR) using
the Cepheid/GeneXpert system showed positive results. The pa-
tient was administered 500 mg per day of azithromycin for 5
days and continued taking hydroxychloroquine, which was al-
ready being used to treat her lupus. On March 25, 2020, her
RT-PCR test came back negative for SARS-CoV-2.

Case 2

A 34-year-old woman with a 12-year history of SLE who had
been treated with 200 mg of hydroxychloroquine per day
since June 2017 presented to our clinic on April 20, 2020 af-
ter 1 week of having a dry cough, asthenia, and myalgias. The
patient had been in close contact with a family member who
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had been infected with SARS-CoV-2. Her oxygen saturation
was 99% on room air and clinical examination revealed normal
organ findings. Her vital signs and her chest X-ray were nor-
mal. Laboratory results showed lymphopenia and thrombocy-
topenia. SARS-CoV-2 infection was confirmed by RT-PCR test-
ing from nasopharyngeal swabs using the Cepheid/GeneXpert
system. This patient did not receive any additional medication
to treat the infection besides hydroxychloroquine, which was
part of her SLE treatment. Another test against SARS-CoV-2
was performed 2 weeks later and the results were negative.

Case 3
A 24-year-old woman with a 4-year history of SLE, who had

been taking 200 mg of hydroxychloroquine per day as part of
her SLE treatment since June 2010, presented to our clinic on
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April 5, 2020 after 2 days of asthenia, myalgias, headaches,
hypogeusia, and anosmia. Her oxygen saturation was 97%
and the physical exam was normal. Vitals were within nor-
mal limits and no abnormalities were found on chest X-ray.
Laboratory testing was significant for leukopenia and lympho-
penia. Testing for SARS-CoV-2 via RT-PCR of a nasopharyngeal
sample, using the Cepheid/GeneXpert system, came back pos-
itive on April 6, 2020. She received 500 mg per day of azithro-
mycin for 5 days, along with hydroxychloroquine, which was
already part of her lupus management. Four weeks after being
diagnosed with the infection, her RT-PCR came back negative.

Case 4

A 39-year-old woman with a 13-year history of SLE, who had
been taking hydroxychloroquine as part of her lupus regimen
since July 2015, presented to our clinic on March 29, 2020 with
a 3-day history of chest pain, odynophagia, hypogeusia, anos-
mia, diarrhea, and fever. Upon arrival, the patient was dyspne-
ic and her oxygen saturation was 96%. Her heart rate was 115
beats/min. Given her clinical presentation, a CT scan was per-
formed, which showed ground-glass opacities and consolida-
tions that had recently developed since she had no other path-
ological images on previous scans. Routine blood test results
revealed some abnormalities including lymphopenia, elevated
values of D-dimer, and interleukin 6. Testing for SARS-CoV-2
via RT-PCR of a nasopharyngeal sample using the Cepheid/
GeneXpert system showed positive results. Since this patient
had a different clinical presentation from the cases mentioned
above, in addition to the accepted therapy at the time (500
mg per day of azithromycin for 5 days and continuation of the
hydroxychloroquine she was already taking for SLE), she re-
ceived a daily dose of 40 mg of low molecular weight heparin
(LMWH). The LMWH was administered subcutaneously for 10
days as a prophylactic measure due to her elevated levels of
D-dimer. She also received 20 mg of prednisone for 10 days
and an early dose of 400 mg per day of tocilizumab for 2 days.

It is important to point out that interleukin 6 is believed to be
a marker of poor prognosis in COVID-19. It plays a vital role in
the development of cytokine storm and in potentially causing
acute respiratory distress syndrome (ARDS) [14], which might
have contributed to some of our patient’s clinical findings,
such as dyspnea. Interestingly, however, she showed immedi-
ate improvement and it was not necessary to administer ox-
ygen therapy or ventilator support. She tested negative for
SARS-CoV-2 on April 13, 2020.

Case 5
A 46-year-old woman with a past medical history of hyperten-

sion controlled with medication and a 6-year history of SLE had
been taking 200 mg of hydroxychloroquine as a part of her
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SLE management since January 2019. She came to our clinic
on April 28, 2020 with a 2-day history of chest pain, fever, and
dyspnea. She had been in close contact with an individual who
had been infected with SARS-CoV-2. Her oxygen saturation was
98% and blood pressure was 138/88 mmHg. Her chest X-ray
did not show any alterations. The initial laboratory evaluation
showed leucopenia, lymphopenia, and mildly elevated levels of
interleukin 6. Given her clinical presentation and exposure to an
infected person, a nasopharyngeal SARS-CoV-2 RT-PCR test (us-
ing the Cepheid/GeneXpert system) was performed, which was
positive. To treat the COVID-19, she received 500 mg per day
of azithromycin for 5 days, 200 mg of prednisone for 10 days,
which was helpful to control her dyspnea and chest tightness,
and her regular dose of hydroxychloroquine, which she had al-
ready been taking as part of her treatment for SLE. Her laborato-
ry results came back negative for SARS-CoV-2 on May 21, 2020.

It is also important to note that none of the patients required
oxygen therapy, nor were any of them admitted to the Intensive
Care Unit (ICU). None of the patients developed any serious
complications such as ARDS or shock.

Discussion

Hydroxychloroquine is an antimalarial drug that was origi-
nally approved by the Food and Drug Administration in April
1955 and has become part of current treatment guidelines for
many rheumatic diseases, including lupus, due to its anti-in-
flammatory properties [15]. The main mechanisms of action
of hydroxychloroquine on the immune system include inter-
ference with lysosomal acidification and inhibition of chemo-
taxis, phagocytosis, and antigen presentation. It also inhib-
its several inflammatory cytokines such as Il-1, IFNo, and TNF
and interferes with Toll-like receptor signaling pathways [16].
The mechanism of action of hydroxychloroquine against SARS-
CoV-2 is not clearly understood, but it has been found that it
changes the pH of endosomes and is believed to prevent vi-
ral entry, transport, and post-entry events [17].

There have been many inquiries in the medical community re-
garding the use of Hydroxychloroquine as a prophylactic drug,
with the Indian council of medical research empirically recom-
mending the use of it as prophylaxis for asymptomatic health-
care workers and household contacts of confirmed cases in a
dose of 400 mg twice per day on day 1 followed by 400 mg
once per week for 7 weeks [18,19]. On the other hand, it is
also important to point out that some studies have not found
hydroxychloroquine to be useful as post-exposure prophylaxis
for COVID-19. A randomized, double-blind, placebo-controlled
trial that enrolled 821 participants found that the incidence of
COVID-19 did not differ significantly between those taking hy-
droxychloroquine within 4 days after exposure and those who
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received a placebo [20]. Another fundamental fact that must
be considered is that the FDA issued a statement against hy-
droxychloroquine and chloroquine for COVID-19 use outside
the hospital setting due to safety concerns, especially relat-
ed to heart problems. This did not include FDA-approved uses
for malaria and autoimmune diseases [21].

Our patients had already been taking hydroxychloroquine for
treatment of SLE. We did not find that this drug prevented them
from contracting COVID-19. This finding is consistent with that
of a study conducted in France, in which data were collected
from 17 patients with lupus who had been taking hydroxy-
chloroquine for a median duration of 7.5 years; 76% of these
patients developed COVID-19 [22]. Another study, conducted
by the Global Rheumatology Alliance, looked at 110 patients
with rheumatic disease and showed that 17% of the patients
who developed COVID-19 also had lupus [23].

One caveat worth noting is that none of our patients devel-
oped severe COVID-19 complications; this may be due to the
early administration of hydroxychloroquine in combination
with azithromycin. Million et al. reported similar findings in
a study of 1061 patients with COVID-19 who received early
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administration of hydroxychloroquine+azithromycin: only 4.4%
of their population had a poor clinical outcome [24].

Conclusions

Based on our observations, we can conclude that our 5 pa-
tients with SLE who were taking hydroxychloroquine present-
ed with SARS-CoV-2 infection and symptoms of COVID-19. This
case series supports other evidence that hydroxychloroquine
is not able to prevent COVID-19. However, it should be noted
that 4 of our patients managed this disease at a time when
the viral load affecting the population was very high, but pre-
sented with only mild-moderate symptoms.

Did hydroxychloroquine influence this outcome? It is still un-
clear. Further studies will be needed to get a better under-
standing of the clinical course of COVID-19 in patients with
SLE treated with hydroxychloroquine.
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