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Summary

Covid-19 is caused by a new virus and no effective therapy is available. The following article
presents the case of a 47-year-old woman with SARS-CoV-2 infection. The infection was initially
mild but because of exacerbation of the symptoms: cough, fever, headache, extreme weakness
she was admitted to the hospital. The chest X-ray revealed pneumonia due to Covid-19, that is
why CT was not done. Due to persistent symptoms of infection, therapy containing chloroquine
and azithromycin was introduced, obtaining a very quick improvement in the condition of
the infected patient. Because of ambiguous opinions of the efficacy of these two drugs in the
therapy of SARS-CoV-2 infection, the authors wonder whether the improvement was either
aresult of the treatment with chloroquine and azithromycin or because of the natural Covid-19
course. The following part of the article briefly reviews research and world reports as well
as problems connected with chloroquine and hydroxychloroquine therapy in patients with
Covid-19. The current positions of the World Health Organization (WHO) and the Food and
Drug Administration (FDA) in terms of the topic were also presented. It was also pointed out
the way unprecedented before the therapy has been introduced based on several and variable
report about the efficacy and safety of these drugs.
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INTRODUCTION

Covid-19 is a new disease known in many respects only
since January 2020. One of the most important aspects is
the symptomatology of this disease and treatment. There is
currently no widely available effective antiviral drug in the
world. Many drugs are under clinical studies, and remdesi-
vir is strongly recommended for the therapy of Covid-19 as
well as dexamethasone, especially in those with severe dis-
ease [3,8, 35, 36). Hopes for effective treatment appeared
after the publication of the results of the use of chloroquine
among patients with Covid-19 [16], and then hydroxychlo-
roquine with azithromycin in France [18]. This was the rea-
son for the worldwide discussion about safety and efficacy
regarding these two drugs, as well as the reliability of the
data obtained. Despite doubts on the part of the authori-
ties, these results led to immediate use of these drugs all
over the world.

In Poland, chloroquine is registered as a supportive treat-
ment in patients hospitalized for Covid-19 [6].

The following is a case of a patient with Covid-19, who was
been treated with chloroquine.

A CASE REPORT

A 47-year-old woman with no significant medical his-
tory and a diagnosis of SARS-CoV-2 infection established
five days earlier (third day of illness) was admitted to the
J. Gromkowski Provincial Specialist Hospital in Wroctaw
as a result of exacerbated symptoms: weakness, shortness
of breath, severe headache and muscle aches, persistent
cough, and fever. It was established from the medical his-
tory that she had contact with people with Covid-19.

On admission, the patient was in an overall stable condi-
tion, heart rate was 120 bpm, saturation 96%. On ausculta-
tion, a follicular murmur was found with single crackles
located at the basal of both lungs.

Laboratory tests performed at the emergency room
found the following: partial respiratory alkalosis (pH
7.63, pCO2 19.0 mmHg; [HCO3-] 20.0 mmol/L); eosinope-
nia (10/uL eosinophils); decrease in lymphocyte percent-
age; increase in the percentage of monocytes and a slight
increase in the percentage of neutrophils (neutrophils
71%; monocytes 11.9%; eosinophils 0.2%; lymphocytes
16.6%). A slight increase in D-dimer-523.0 ng/ml and
C-reactive protein 45 mg/L levels were also found. Infec-
tions with influenza A and B viruses were excluded.

The chest X-ray taken on the day of admission showed
a weakly limited area of reduced peripheral transparency
in the lower right field and slightly increased densities at
the base of the upper lobe of the right lung. Because of the
X-ray picture indicating SARS-CoV-2 pneumonia CT was
not done. During the first four days of hospitalization, the
patient’s condition did not improve. She was still fever-
ish to 38.4°C, heart rate was constantly accelerated to
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Fig. 1. X-ray of the patient’s lungs on the day of admission. There are
inflammatory changes in the area of the lower pulmonary fields.
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Fig. 2. Graph presenting the patient’s heart rate and temperature depending
on the day of hospitalization. The day of adding chloroquine to the therapy is
marked in red.

110/min, saturation was 98%. During this period, the
patient received antitussive, analgesic, and antipyretic
treatment. Despite the intravenous supply of paraceta-
mol and the preparation with metamizole, the patient’s
condition did not improve.

As aresult of persistent weakness, fever, severe headache,
unresponsiveness to treatment, auscultatory changes in
the lungs, coughing attacks, after obtaining the patient’s
informed consent, experimental pharmacotherapy of
SARS-CoV-2 infection with chloroquine (CQ) 500 mg/day
was implemented for 5 days in two divided doses. Azithro-
mycin (AZ) containing pharmacotherapy (initially 500 mg
once, then 250 mg once daily) was added.

Starting from the fifth day of hospitalization (day 13 of
illness), a gradual improvement in the patient’s clini-
cal condition was observed. There were no side effects
of chloroquine. On day 7 of hospitalization (day 15 of
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illness), a throat swab was taken for SARS-CoV-2, and
a positive result was still obtained. In contrast, laboratory
tests showed an improvement in the blood smear, but
still elevated levels of C-reactive protein (CRP 52.5 mg/L).
In capillary blood gas, alkalosis (pH 7.46, [HCO3-] 24.2
mmol/L) was observed and oxygen saturation was 97%.
Heart rate was not accelerated.

In the next days of hospitalization, further improvement
of the patient’s condition was observed: pain relief and
normalization of body temperature. On the fourteenth
day of hospitalization (22" day of illness), no auscultatory
changes were found over the lung fields. On the fifteenth
day of stay (day 23 of the disease), the first negative
result for SARS-CoV-2 infection (RT-PCR) was obtained,
which was confirmed by another negative result within
24 hours. In laboratory tests from that day, only a slight
deviation from the norm was observed in the automatic
blood smear. The CRP concentration was normal. The
chest X-ray did not reveal any changes. The patient was
discharged on the sixteenth day of hospitalization (24 day
of illness) in good general condition.

DISCUSSION AND SHORT DATA REVIEW

The patient described above presents an example of a dis-
ease of prolonged duration with typical severe symptoms.
Due to persistent symptoms, she was admitted to the hos-
pital around the eighth day of illness, i.e. at the time when
further serious complications of Covid-19 could develop.
The patient developed pneumonia, which was confirmed
by an X-ray of the chest. On the basis of positive data from
some reports [2, 6, 19, 26], azithromycin and chloroquine
were administered.

The reason for using chloroquine in therapy was the per-
sistence of significantly exacerbated symptoms of Covid-
19. Also, no contraindications to the therapy were found:
the patient had not been seriously ill thus far and had not
taken any preparations that could interact with chloro-
quine [6, 7, 29]. The ECG did not reveal a deviation from
the norm. Based on the observation of the single case pre-
sented above, it cannot be clearly answered whether the
improvement in the patient’s condition was associated
with the inclusion of chloroquine one day earlier or was
the result of a natural, typical course of the disease. In
the presented case, CQ could have an anti-inflamma-
tory effect, accelerating healing, which could be dem-
onstrated by the improvement the next day after using
the drug [25, 33].

On the other hand, it cannot be excluded that the disease
would have a similar course without the administra-
tion of CQ [14]. Prognostic parameters such as D-dimer
level, CRP level, deviations in blood counts were posi-
tively promising. In light of the divergent results on
the efficacy and safety of CQ and HCQ, below we pre-
sent a brief overview of the most important informa-
tion about CQ and HC Q in Covid-19 therapy and doubts
whether to use them.

DATA REVIEW

Occurrence of new coronavirus SARS-CoV-2, the causa-
tive agent of a new disease in human beings, Covid-19,
with high mortality rate prompted an intensive search
for a new drug, sometimes among old, well-known ones
that have any antiviral activity. The first reports about
chloroquine and hydroxychloroquine (HCQ) and their
efficacy in Covid-19 treatment came from China [18].
HCQ is different from CQ because of the added hydroxyl
group, thus decreasing its toxicity [6, 8]. These two old
drugs have been known from the 1930s-1940s as antima-
larial drugs, which were later also used in the treatment
of rheumatoid arthritis because of their immunomodula-
tory and anti-inflammatory properties [21, 28, 31]. There
were some studies performed in the past that investigated
both in vitro and in vivo antiviral efficacy of CQ [21, 34,
35]. The data from in vitro studies indicated their antiviral
mechanism based on inhibiting viral entry and also pre-
venting autophagosomal degradation [23, 35]. Despite the
fact that antiviral activity of CQ in vitro studies has been
found, in vivo it was not confirmed against Ebola, flu, HIV,
Zika and especially chikungunya, where in human studies
CQ exerted a harmful effect by exacerbating the symp-
toms [11, 12, 15, 33]. In HIV positive patients, hydroxy-
chloroquine use was connected with the fall of the CD4 T
cell count [32].

There are some research studies in vitro indicating the
antiviral activity of CQ in SARS-CoV [34] and MERS-CoV
(Middle East respiratory syndrome coronavirus) [13].
Also, according to SARS-CoV-2, it was seen in vitro stud-
ies that CQ could be effective in inhibiting viral replica-
tion [35]. Because there is a great similarity between
SARS-CoV-1 and SARS-CoV-2, it was recognized that chlo-
roquine could be effective in Covid-19 therapy. The first
clinical trials evaluating the efficacy and safety of CQ and
HCQ have been initiated in China but after then many tri-
als were established all over the world [2, 4, 9, 10, 18, 20,
26, 36].

There was a great debate on the use of HCQ with AZ after
the results of a French non-randomized study were pub-
lished, indicating that the use of HQ, especially with AZ,
has shortened the time of virus detection in the naso-
pharyngeal swabs [19]. However, many controversies
have remained, because of the methodological mistakes
and the conclusions were questionable.

In another French study, retrospective observation of
1.061 SARS-CoV-2 positive patients who received HCQ and
AZ revealed good clinical outcome, low fatality rate and
safety of this drug combination. The author also recom-
mended generalization of safe and well-tolerated drugs
in outpatient departments in patients with mild symp-
toms, indicating special attention to drug-drug interac-
tions [26].

The other two non-randomized studies from USA on large
groups of patients did not confirm the efficacy of HQ
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[20, 30] as well as recently published data obtained from
patients hospitalized with mild-to-moderate Covid-19, the
use of HCQ with or without AZ did not improve the clini-
cal course [5].

Alexander P.E et al. conducted an analysis of 6 studies,
3 randomized control trials and 3 observational studies in
terms of efficacy and safety of CQ and HCQ (with azithro-
mycin). In conclusion, they found very poor methodology
and reporting [1], making it difficult to establish reliable
results.

There was a discussion regarding the results of the world-
wide multicenter observational study that was summa-
rized by Mehra et al. [24]. Almost 100.000 hospitalized
patients were included. There were groups among them
receiving CQ, HCQ, each of these drugs together or with-
out macrolide. The authors concluded that there was no
benefit of the therapies mentioned above. The survival
among hospitalized patients was decreased and ventricu-
lar arrhythmias were more often observed [24].

In response to the data, the WHO has stopped recruit-
ing patients to the HCQ arm in the SOLIDARITY study
[27]. After the Mehra publication, an open letter signed
by more than 140 clinicians, medical researchers, statis-
ticians, and ethicists from across the world was sent to
the authors and Richard Horton, the editor of the Lan-
cet. Concerns regarding the statistical analysis and data
integrity were mentioned and a request was made to Lan-
cet for it to reveal the peer review comments that led to
this manuscript being accepted for publication. Finally,
because the validity of the data presented by Mehra et al.
were uncertain, the authors asked the Editor to retract the
paper [25]. After then, for a short time the WHO accepted
studies with HCQ in the therapy of Covid-19.

There are also many reports about the safety of CQ and
HCQ in SARS-CoV-2 infected patients. The opinions are
different, but in general the adverse effects are major
problems [22, 27]. There is a question whether to use
these drugs or not, which dose is optimal and how long
the therapy should be continued [4, 7, 20, 29]. Around
18.9% of patients have to stop therapy with CQ or HCQ
because of ECG abnormalities [7].

Although these drugs are well tolerated in those treated
with CQ or HCQ because of different diseases [28, 31] there
are scanty information about cardiac adverse effects in
SARS-CoV-2 positive patients. The doctors must be aware
of the risk of cardiological complications [4, 7, 20, 29].

FDA announced on the 24 of April 2020 drug safety com-
munication and cautioned against use of hydroxychloro-
quine or chloroquine outside of the hospital or a clinical
trial due to a risk of serious heart rythm problems in
patients with Covid-19 treated with hydroxychloroquine
or chloroquine often in combination of azithromycin and
other QT drug prolonging medicines. These two drugs can
cause QT interval prolongation and ventricular tachycar-
dia [16]. Especially patients with heart and kidney dis-
eases are at risk for these heart problems. FDA experts
also indicated increased use of these drugs through out-
patient prescriptions [16]. Previously, they authorized
their temporary use during the COVID-19 pandemic for
treatment of hospitalized patients when clinical trials
were not available [17].

The same day a small clinical study with CQ immediately
interrupted in Brazil by the safety monitoring board was
published in JAMA [4]. The aim of the study was to evalu-
ate the efficacy and safety of two different CQ doses in
patients with severe SARS CoV-2 infection. The death rate
in a group receiving higher doses 600 mg twice a day for
10 days was 39.0% (16/41 individuals). Side effects, such as
QTCcF greater than 500 milliseconds and ventricular tach-
ycardia before death, were more often observed in the
higher dosage group [4].

CONCLUSION

Since the very beginning of the pandemic, many stud-
ies on the efficacy and safety in the treatment of Covid-19
have been started. Different new data are reported almost
every day, more or less reliable, which are also spread
by social media and journalists. These are all read by
many people, by scientists but also by lay people inter-
ested in the topic and afraid of contracting Covid-19 and
dying. There has been wide use of different drugs, out of
label because of information about their effectiveness
announced by any media. Medical doctors and scientists
have a great responsibility to present confirmed data and
information about the disease and the drugs and avoid
the use of drugs if there is only little information about
them. Moreover, the information is changing rapidly,
even influencing the decision of the WHO.

This is why it is necessary to conduct randomized, multi-
center double blind clinical trials to obtain objective data
in terms of Covid-19 therapy. On the 4th of July, the WHO
stopped for the second time the HCQ arm of the SOLIDAR-
ITY trial because of the lack of effectiveness and serious
adverse events [37].
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