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Geleris, J et al. Observational Study of Hydroxychloroquine in Hospitalized Patients with Covid-19, NEJM, May 7, 2020 DOI: 10.1056/NEJMoa2012410



Background 

• Chloroquine and hydroxhloroquine are widely used in the treatment 
of rheumatological diseases

• They have been suggested as effective treatments for COVID-19 on 
the grounds of both antiinflammatory and antiviral effects  

• to date, there have been no robust clinical trials that have shown 
efficacy of these agents for COVID-19

• And the data that are available come from small studies that have 
either been 
• uncontrolled or 

• Underpowered to detect meaningful clinical effects



• Recent work suggests that hydroxychloroquine has more potent 
antiviral properties than chloroquine, as well as a better safety 
profile.

• Therefore its use in this study for hospitalized patients with Covid-19 
and respiratory difficulty



Aim

Aim 

“the association between hydroxychloroquine use and respiratory 
failure at a large medical center in New York City”

Hypothesis

“hydroxychloroquine use would be associated with a lower risk of a 
composite end point of intubation or death”



Methods

• Conducted this study at a quaternary, acute care hospital in northern 
Manhattan between 07 March and 08 April 2020

• Follow up continued through 25 April 2020

• Data were obtained regarding consecutive patients hospitalized with Covid-
19,

• They excluded those who were intubated, died, or discharged within 24 
hours after presentation to the emergency department (study baseline).

• The primary end point was a composite of intubation or death in a time-to-
event analysis.

• They compared outcomes in patients who received HCQ with those in 
patients who did not



• Patients with Covid-19 who presented with moderate-to-severe 
respiratory illness, which was defined as a resting oxygen saturation 
of less than 94% on RA

• The suggested hydroxychloroquine regimen was a loading dose of 600 
mg twice on day 1, followed by 400 mg daily for 4 additional days. 

• Azithromycin at a dose of 500 mg on day 1 and then 250 mg daily for 
4 more days in combination with hydroxychloroquine was an 
additional suggested therapeutic option.

• The decision to prescribe either or both medications was left to the 
discretion of the treating team for each individual patient.



Results



Results 

• 1446 consecutive patients with Covid-19 who were admitted to the 
hospital between March 7 and April 8, 2020,

• 70 patients were excluded because they had already
• intubation or death, 

• were discharged after inpatient admission, or 

• were directly admitted to alternative facilities within 24 hours after 
presentation to the emergency department

• Therefore  only 1376 patients were included in the analysis



Study End Points 

• the primary end point of respiratory failure developed in 346 patients 
(25.1%)
• 180 patients were intubated, and 166 died without intubation

• In the primary multivariable analysis there was no significant 
association between hydroxychloroquine use and the composite 
primary end point.

• There was also no significant association between treatment with 
azithromycin and the composite end point



Of note:

• Hydroxychloroquine-treated patients had a lower PF-ratio at baseline 
than did patients who did not receive hydroxychloroquine (median, 
233 vs. 360 mm Hg).

• 27 patients received remdesivir according to compassionate use, 

• 30 patients were enrolled in a randomized, blinded, placebo 
controlled trials of that investigational agent or of sarilumab.



Shortcomings

• Not randomized

• The single-center design may limit the generalizability of these 
results.

• The authors adjusted for likely confounders such as age, race and 
ethnic group, body-mass index, diabetes, underlying kidney disease, 
chronic lung disease, hypertension, baseline vital signs, Pao2:Fio2, 
and inflammatory markers.
• Despite this extensive adjustment, it is still possible that some amount of 

unmeasured confounding remains



Conclusion 

• Therefore the risk of intubation 
or death was not significantly 
higher or lower among patients 
who received 
hydroxychloroquine than among 
those who did not (hazard ratio, 
1.04; 95% CI, 0.82 to 1.32).



Hung, IFN et al. Triple combination of interferon beta-1b, lopinavir–ritonavir, and ribavirin in the treatment of patients admitted to hospital with COVID-19: an open-label, randomised, phase 2 
trial, May 8, 2020 https://doi.org/10.1016/S0140-6736(20)31042-4.



Background

• Many repurposed drugs have been shown to have in-vitro activity 
against the close relatives of SARS-CoV-2

• Lopinavir and many interferons, particularly interferon beta, have 
been shown to have modest activity in vitro against SARS-CoV and 
Middle East respiratory syndrome (MERS)-CoV, and can be used 
synergistically with ribavirin.



Historically 2003

• An open-label trial using 
historical controls, and showed 
that a combination of lopinavir–
ritonavir with ribavirin reduced 
the mortality and need for 
intensive respiratory support of 
patients with SARS who had 
been admitted to hospital.



J Infect Dis. 2015 Dec 15

• lopinavir–ritonavir or interferon 
beta-1b has been shown to 
reduce viral load and improve 
lung pathology in a common 
marmoset model



2020

• This phase 2 randomised trial to establish whether a combination of 
three modestly active drugs against SARS-CoV-2 can improve the viral 
load profile and clinical parameters in adults with COVID-19 requiring 
hospital admission.



Methods 

• This was a multicentre, prospective, open-label, randomised, phase 2 
trial in adults with COVID-19 who were admitted to six hospitals in 
Hong Kong

• Patients were randomly assigned (2:1) to a 14-day combination of 
lopinavir 400 mg and ritonavir 100 mg every 12 h, ribavirin 400 mg 
every 12 h, and three doses of 8 million international units of 
interferon beta-1b on alternate days (combination group) or

• to 14 days of lopinavir 400 mg and ritonavir 100 mg every 12 h 
(control group).



• The primary endpoint was the time to achieve a negative 
nasopharyngeal swab for SARS-CoV-2,



• Secondary clinical endpoints were 
• time to resolution of symptoms defined as a NEWS2 of 0 maintained for 24 h; 

• daily NEWS2 and sequential organ failure assessment (SOFA) score; 

• length of hospital stay; and 

• 30-day mortality.

• Safety endpoints were the frequencies and duration of adverse 
events.



Results 



Results 

• Between Feb 10 and March 20, 2020, 

• 144 patients were screened, and 

• 127 patients were recruited

• All patients had a SARS-CoV-2 positive baseline nasopharyngeal swab.

• median age was 52 years (IQR 32–62); 

• 68 (54%) patients were men versus 59 (46%) women 

• 51 (40%) patients had underlying diseases

• The age, sex, and baseline demographics in each group were similar



• Among the 127 patients, 86 were randomly assigned to the 
combination group and 41 patients were assigned to the control 
group.

• Disease severity upon presentation was mild based on NEWS2 and 
SOFA scores

• The baseline viral loads for all specimens were similar between the 
combination group and control group



• For the primary endpoint of time from start of study treatment to 
negative nasopharyngeal swab, the combination group had a 
significantly shorter median time (7 days [IQR 5–11]) than the control 
group (12 days [8–15]; HR 4・37 [95% CI 1・86–10・24], p=0・
0010)

• Clinical improvement was significantly better in the combination 
group, with a significantly shorter time to complete alleviation of 
symptoms, defined as a NEWS2 of 0 (4 days [IQR 3–8] in the 
combination group vs 8 days [7–9] in the control group, HR 3,92 and 
SOFA score of 0 (3・0 days [1・0–8・0] vs 8・0 days [6・5–9・0]; 
HR 1・89 



• The significantly better clinical and virological response is also 
reflected in the shorter median hospital stay in the combination 
group than in the control group (9・0 days [7・0–13・0] vs 14・5 
days [9・3–16・0]; HR 2・72 [1・2–6・13], p=0・016).

• All urine samples tested negative for viral load.



• Post-hoc subgroup comparison of the 76 patients who started 
treatment less than 7 days after onset of symptoms showed better 
clinical and virological outcomes in the combination group than the 
control group

• However, no significant differences between the treatment groups 
were measured in these outcomes in the 51 patients who were 
treated 7 days or more after symptom onset



• Adverse events were reported by 41 (48%) of 86 patients in the 
combination group and 20 (49%) of 41 patients in the control group.

• There were no differences between incidence of any of the adverse 
events

• No serious adverse events were reported in the combination group

• One patient in the control group had a serious adverse event of 
impaired hepatic enzymes requiring discontinuation of treatment

• No patients died during the study.





Conclusion

• Triple antiviral therapy with interferon beta-1b, lopinavir–ritonavir, 
and ribavirin were safe and superior to lopinavir–ritonavir alone in 
• shortening virus shedding, 

• alleviating symptoms, and 

• facilitating discharge of patients with mild to moderate COVID-19.



Shortcomings 

• Open-label, without a placebo group

• No critically ill patients – therefore these finding be generalized to 
severe cases



This summary was prepared by Dr D Simon as part of 
the daily brief to the TBH ICU team.


