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Letter to The Editor 

Perceived efficacy of hydroxychloroquine in observational 

studies: Results of the confounding effect of “goals of 

care”

Editor: Dr Jim Gray 
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ear Editor, 

We read with interest the study by Catteau et al. [1] on the as-

ociation between hydroxychloroquine (HCQ) and in-hospital mor- 

ality in 8075 COVID-19 patients from the Belgian National COVID- 

9 Hospital Surveillance data. A competing risks proportional haz- 

rds regression showed mortality was lower in the HCQ group 

ompared with the no-HCQ group (adjusted hazard ratio [aHR] 

.684, 95% confidence interval [CI] 0.617–0.758). The authors con- 

luded that treatment with HCQ was associated with reduced in- 

ospital mortality. 

Nevertheless, we believe that the findings are susceptible to 

reatment selection bias or “confounding by unmeasured goals of 

are” [2] and that the authors have made spurious inferences. The 

uthors did not account for “goal of care” information. Such in- 

ormation is of utmost importance during pandemic peaks and 

hen resources are scarce and is usually not readily available in 

ational surveillance data. Decisions to limit life-sustaining thera- 

ies have been common during the COVID-19 pandemic and are 

trongly associated with high mortality risk in ways that are not 

ccounted for by routine measures of illness severity. In fact, in 

he study by Catteau et al., 90% of non-survivors were aged over 

5 years and 80.4% of non-survivors did not receive ventilatory 

upport prior to death. The data summarized in the Table support 

ur contention that physician allocation of patients to the no-HCQ 

roup was biased towards elderly and frail patients, most of whom 

80%) did not receive mechanical ventilation and likely died out- 

ide the ICU setting. Mortality could not be explained by the clin- 

cal features of severe acute respiratory distress syndrome (ARDS) 

ue to COVID-19 as shown in Table 1 and Table 2 of the published

tudy [1] . 

Allocation of critical care resources has been triaged in many 

ountries during the peaks of the COVID-19 pandemic. The pan- 

emic has put tremendous strain on healthcare systems in many 

ountries, including Belgium, and has led to a shortage of ventila- 

ors and ICU resources. During this pandemic, triage has involved 

dding medical and moral choices to patient preferences for life- 

ustaining treatment decisions [3] . Many countries have guidelines 

or triaging patients depending on short-term survival chance ver- 

us long-term prognosis criteria that can limit life expectancy [4] . 

or example, medical urgency, frailty, comorbidities and cognitive 
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mpairment (see Table no-HCQ group) were used as criteria for 

imitation of care in Belgium [4] . Although age was not a crite- 

ion, older patients and patients with preexisting serious illness 

ho were more likely to die with an acute illness were more likely 

o have treatment limitations [2] . 

We request that the authors account for two important bi- 

ses that are frequently ignored by investigators: survivor bias and 

ompeting risk bias. Survivor bias occurs because patients who live 

onger are more likely to receive treatment than those who die 

arly. We have shown that this could change associations from 

enefit to harm [5] . In a sensitivity analysis that considered sur- 

ivor bias, Catteau et al. reported an aHR 0.816, 95% CI 0.751-0.887 

a 20% increase in the HR). We believe that this should be the pri- 

ary analysis of the study. 

A common approach used by investigators, including Catteau 

t al., is to examine patient in-hospital mortality data without any 

ollow-up beyond hospital discharge. In this scenario, discharged 

atients are treated as censored observations when using survival 

nalysis. The fundamental assumption that the death hazard re- 

ains the same after censoring is violated here; discharged pa- 

ients have usually recovered and thus have lower death hazards 

han patients who remain hospitalized. If no follow-up beyond 

ospital discharge is available, discharge from hospital and in- 

ospital mortality are considered “competing events”, i.e., events 

hat preclude the occurrence of the event of interest. Investiga- 

ors should calculate and report aHR for each event to help in- 

erpret the associations: HR for death (the event of interest) and 

R for discharge (the competing event). Although Catteau et al. 

ave calculated aHR for in-hospital mortality, they have not re- 

orted aHR for discharge for any risk factor, including the use of 

CQ. 

Finally, we emphasize that the “low-dose” regimen of HCQ 

400 mg twice on Day 1, followed by 200 mg twice a day from Day

 to 5) is unlikely to achieve SARS-CoV-2 antiviral activity. We re- 

ently reviewed [6] HCQ pharmacological data and concluded that 

ven the lowest in vitro HCQ inhibitory concentration does not 

eem to achieve a minimum clinical therapeutic concentration of 

CQ with dosing of HCQ at > 400 mg twice a day. This is because

he free lung extracellular trough concentrations from a 400-mg 

wice-daily dose are well below the in vitro half-maximal effective 

ntiviral concentrations (EC 50 ) (Reviewed in [6] ). 

We request that investigators are more vigilant when analysing 

ata and interpreting findings from observational studies, par- 

icularly when the results contradict those of randomized 
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Table 1 

Comparison of HCQ and No-HCQ Groups and Survivors and Non-survivors: Focus on Surrogates of “Goal of Care”

Confounding 

Variable HCQ Group (n = 4542) No-HCQ (n = 3533) Survivors Group Non-survivors Group 

Age 65-79 years 30.7% 28.8% 28.9% 33.1% 

Age > 80 years 23.3% 44.6% 24.6% 56.9% 

Cognitive disorders 7.8% 17.8% 9.6% 20.8% 

Ventilatory support 11.4% 3.3% 5.4% 19.6% 

HCQ: Hydroxychloroquine 
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