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Abstract: Since the outbreak of coronavirus disease 2019(COVID-19), hundreds of thousands of 

people have been infected. After fighting with the virus for two months, the epidemic in China is well 

controlled. However, many countries are still struggling with the coronavirus. Effective anti-viral drugs 

are important to reverse the patient's condition, especially for critically ill patients. We report 3 cases 

of using hydroxychloroquine in the treatment of critically ill COVID-19 patients. Results show that 

hydroxychloroquine treatment may benefit nucleic acid testing, turning negative in these patients.  
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1. Introduction 

Since the coronavirus disease 2019 (COVID-19) first occurred in China at the end of 

2019, it has spread rapidly around the world, with more than 2,800,000 people infected. The 

World Health Organization made the assessment that COVID-19 can be characterized as a 

pandemic [1]. At present, no effective anti-viral drugs have been found to treat severe acute 

respiratory syndrome coronavirus 2(SARS-CoV-2), which causes this disease. Researchers in 

China are trying to find effective drugs from existing ones [2-6]. The severe acute respiratory 

syndrome coronavirus (SARS‐CoV), Middle East respiratory syndrome coronavirus (MERS‐

CoV), and SARS-CoV-2 all belong to the β-coronavirus genus [7]. Chinese clinicians speculate 

that the drugs which are effective against SARS-CoV or MARS-CoV may also be effective 

against SARS-CoV-2. Chloroquine is an antimalarial drug, which is structurally modified 

according to quinine. It is also resistant to amoeba and is used in autoimmune diseases. In 

recent years, chloroquine has been proved to have a broad-spectrum anti-viral effect[8-10]. In 

2005, Vincent reported that chloroquine is a potent inhibitor of SARS-CoV infection and 

spread in vitro [11]. Studies in China have also shown that remdesivir and chloroquine can 

effectively inhibit SARS-CoV-2 [12]. At present, fifteen studies have been registered in the 

Chinese Clinical Trial Registry (ChiCTR) for the treatment of COVID-19 with chloroquine. 

Chloroquine exerts direct anti-viral effects, inhibiting pH-dependent steps of the replication of 

several viruses [13]. It also interferes with the glycosylation of the angiotensin-converting 

enzyme 2 (ACE2) receptor, preventing cells from binding to coronavirus receptors 

[11].Moreover, chloroquine has immunomodulatory effects, suppressing the 

production/release of tumor necrosis factor α(INF-α) and interleukin 6(IL-6), which mediate 

https://biointerfaceresearch.com/
https://biointerfaceresearch.com/
https://doi.org/10.33263/BRIAC111.76597664
https://orcid.org/0000-0003-0472-173X
https://orcid.org/0000-0003-1690-2132
https://orcid.org/0000-0001-7888-211X
https://orcid.org/0000-0003-0178-3863


https://doi.org/10.33263/BRIAC111.76597664  

 https://biointerfaceresearch.com/ 7660 

the inflammatory complications of several viral diseases [13]. The National Health 

Commission of China listed chloroquine as one of the therapeutic drugs of COVID-19 on 

February 19 [14]. But considering safety, the use of chloroquine is not recommended for those 

elder than sixty-five years old or who suffer from arrhythmia, chronic heart diseases and 

hematological system diseases. Hydroxychloroquine has a similar structure and 

pharmacological action to chloroquine but safer [15-19]. The anti-viral mechanism of 

hydroxychloroquine is unclear. However, it is speculated that it may have similar anti-viral 

effects to chloroquine [20-24]. Eight clinical studies of hydroxychloroquine in the treatment of 

COVID -19 have been registered in ChiCTR. 

2. Materials and Methods 

 We obtained all data from Chengdu Public Health Clinical Medical Center, Sichuan 

Province, China, from February 2 to March 8, 2020. All patients were from the ICU. The 

diagnosis of the patients conformed to the diagnosis and treatment of the novel coronavirus 

pneumonia in accordance with the NHC guidelines (version 5-7). The patients were diagnosed 

as critically ill according to the NHC guidelines. Data sources included progress notes, 

laboratory examination results, vital signs, nursing records, etc. 

3. Results and Discussion 

Three elderly critically ill COVID-19 patients were treated with hydroxychloroquine in 

Chengdu Public Health Clinical Medical Center, China. The basic information of patients is shown 

in table 1. Two females and one male, the average age was 81±2.45 years old. Three patients had 

cardiovascular disease, and two of them were in CDK5 stage. They had received continuous renal 

replacement therapy (CRRT) after admission. The average length of stay in ICU was 31±10.71 

days. Case 3 underwent endotracheal intubation due to septic shock, which significantly prolonged 

the course of illness and resulted in a stay in ICU for forty-three days. All three patients did not 

take hydroxychloroquine at the beginning of treatment. With the update of the diagnosis and 

treatment of COVID-19 released by the National Health Commission of China (NHC guideline), 

chloroquine was listed as an alternative drug in the sixth edition of the NHC guideline on February 

19. Physicians began to consider chloroquine as an available anti-viral drug. Because all three 

patients were elderly and had underlying cardiovascular disease, the use of chloroquine may pose 

a greater risk, so hydroxychloroquine was chosen as a treatment. The average treatment course of 

all the anti-viral drugs used by three patients was 22.33±4.99 days, among which the 

hydroxychloroquine was 4±0.82 days, the dosage was 200 mg B.i.d. 

3.1. Case 1. 

Female, seventy-nine years old, was diagnosed with COVID-19 on February 14. She was 

admitted to ICU for treatment due to respiratory failure. She was also a stage 5 CKD patient 

receiving daily CRRT. She had received anti-viral treatment for fourteen days. The virus nucleic 

acid testing continued to be positive before February 25.On February 27, she began to take 

hydroxychloroquine as 200 mg B.i.d. On that day, it was the first time that the nucleic acid testing 

turned negative, but the sample was collected before the use of hydroxychloroquine (figure 1). On 

February 29, nucleic acid testing was still negative. Whether the use of hydroxychloroquine is 

related to the nucleic acid conversion in this patient cannot be determined. 
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3.2. Case 2. 

The eighty-four years old female patient was diagnosed with COVID-19 on February 3. 

She was admitted to ICU for treatment due to respiratory failure and required CRRT for CKD stage 

5. The virus nucleic acid testing showed positive on February 26, and she began to use 

hydroxychloroquine 200 mg B.i.d. in the following day. Before that, she had received the anti-viral 

treatment for twenty-four days. The virus nucleic acid testing was negative on February 29 (figure 

1). However, at 15:10 on March 2, the patient's heart rate decreased to 49 beats per min, and blood 

pressure was 136/60 mmHg, accompanied by tachypnea, doxofylline, methylprednisolone, 

isoproterenol was given immediately, and stopped hydroxychloroquine. At 16:37 on March 3, the 

patient developed severe respiratory failure with an oxygenation index below 100 and underwent 

endotracheal intubation. The sudden cardiac arrest occurred at 20:40 on March 3, and the 

electrocardiogram monitoring showed ventricular fibrillation. The rescue was successful after 

cardio-pulmonary resuscitation, four times of electric defibrillation, and placed a temporary 

pacemaker. On March 4, two days after stop taking hydroxychloroquine, the patient's nucleic acid 

testing turned negative. 

3.3. Case 3. 

This eighty-one years old male was identified as a suspected infector on January 23th. The 

nucleic acid testing of this patient was continuously negative in the early stage of the disease. 

However, he had an epidemiological history in Wuhan within fourteen days before admission, his 

wife and son were diagnosed with COVID-19, and his imaging of chest showed signs of viral 

infection. On January 31 he was made a definite diagnosis as COVID-19. Due to respiratory failure 

and septic shock, the patient was intubated and transferred to ICU for treatment. Anti-viral 

treatment began on January 31, and the nucleic acid testing remained positive on February 27. After 

eighteen days of treatment with other anti-viral drugs, hydroxychloroquine began on February 29. 

The administration of hydroxychloroquine was discontinued on March 2 because of concerns that 

Case 3 would have the same cardiac arrest as Case 2. On February 25, she was given levodopa and 

benserazide hydrochloride capsules 62.5 mg T.i.d. for Parkinson's disease, the dosage was adjusted 

to 125 mg T.i.d. on February 27, at the same time, pramipexole was added with a dosage of 0.125 

mg T.i.d. On March 2nd viral nucleic acid testing of this patient turned negative (figure 1). 

The nucleic acid testing of SARS-CoV-2 in all three patients turned negative may be due 

to the following reasons. First of all, it occurred after the use of hydroxychloroquine, reveals 

hydroxychloroquine treatment may be effective. Secondly, all three patients had a long course of 

the disease, and the negative nucleic acid testing may be the natural course of the disease. Last, 

they were all treated with other anti-viral drugs for a certain time, and the effects of these drugs 

cannot be ignored. The cardiac arrest that occurred in Case 2 was considered for multiple reasons. 

Firstly, it was obviously related to the use of hydroxychloroquine, and it has been reported that 

hydroxychloroquine may reduce heart rate. Some in vitro studies have shown that 

hydroxychloroquine reduces heart rate by modulating the hyperpolarization-activated current 

[25].In non-active systemic lupus erythematosus(SLE) patients, the resting heart rate may 

significantly decrease(11%) when the cumulative dose of hydroxychloroquine is greater than 365 

g[26]. Even the cumulative dose of hydroxychloroquine used in Case 2 was much less than 365 g, 

but congestive heart failure, which may have resulted in a poor tolerance to hydroxychloroquine. 

In addition, Case 2 took levodopa and benserazide hydrochloride capsules and pramipexole for 

Parkinson's disease. Both drugs act on dopamine receptors, which can cause arrhythmias. However, 

cardiac arrest was still most likely to be caused by hydroxychloroquine. 
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 4. Conclusions 

 This report describes the therapeutic effect of hydroxychloroquine in critically ill 

COVID-19 patients. It suggests that hydroxychloroquine treatment may benefit nucleic acid 

testing of SARS-CoV-2 turning negative in critically ill COVID-19 patients. One patient 

developed cardiac arrest during the use of hydroxychloroquine. Although it may be related to 

the patient's underlying disease or other combinations, we still consider it to be an adverse 

reaction caused by hydroxychloroquine. Therefore, the use of hydroxychloroquine in critically 

ill COVID-19 patients should be very cautious, especially in the elderly or patients with poor 

cardiac function. Changes in heart rate should be closely monitored. To the best of our 

knowledge, this is the first case report on hydroxychloroquine in the treatment of critically ill 

COVID-19 patients. However, its effect on clinical outcomes still needs to be further verified 

by more high-quality studies. 
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