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Dear editor, 

We agree with de Feria et al. [1] which commented that current observational studies on the effects 

of renin-angiotensin system (RAS) inhibitors use in coronavirus disease 2019 (COVID-19) are with 

marked limitations. In fact, we are aware of the publication of few systematic reviews and meta-

analyses [2-8] which included these observational studies with questionable quality to determine the 

association between renin-angiotensin system (RAS) inhibitors use, including angiotensin converting 

enzyme (ACE) inhibitors and angiotensin receptor blockers (ARBs), and mortality/severity of COVID-

19. Therefore, we demand caution when adopting the findings from these meta-analyses. Table 1 

summarizes the characteristics of systematic reviews and meta-analyses investigating on the use of 

ACEIs/ARBs on COVID-19 mortality and/or severity. 

Firstly, these systematic reviews and meta-analyses suffer from a common methodological flaw 

where the authors pooled mostly the unadjusted odds ratio in their meta-analyses to determine the 

risk of mortality or severe/critical illness from COVID-19, especially when the adjusted odds ratios 

were not provided in the included original studies. The pooling of unadjusted estimates can be 

misleading, since there are many factors that could influence the clinical outcomes of patients with 

COVID-19. Without adjustment of the covariates or covariables which could modify the association 

between RAS inhibitors use and mortality/severity of COVID-19, the true effect on the use of RAS 

inhibitors in COVID-19 cannot be revealed even through a meta-analysis.  

Secondly, some of these systematic reviews and meta-analyses included studies or only involved 

findings on COVID-19 patients with concurrent hypertension. Selective inclusion of only hypertensive 

individuals may not reflect the association between RAS inhibitors use and mortality/severity of 

COVID-19 since RAS inhibitors are also prescribed for indications other than hypertension, including 

congestive heart failure, diabetic nephropathy, coronary artery disease, acute coronary syndrome, 

Raynaud phenomenon, amongst others. Patients with these conditions too need long-term usage of 

RAS inhibitors, where increased expression of ACE2 receptor, which is the hypothesized pathological 
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mechanism leading to worse outcomes among COVID-19 patients receiving RAS inhibitors, could also 

occur in the users of RAS inhibitors for indications other than hypertension [9].  

Thirdly, at least half of the studies pooled in these systematic reviews and meta-analyses (Table 1) 

are originated from China. This presented another source of selection bias since patient outcomes 

may be different across continents or even across different countries, as demonstrated in the wide 

interval of case fatality rates of COVID-19 among countries. In fact, while all studies from China 

reported either no difference or significant reduced risk of mortality and/or severe/critical disease 

from COVID-19 among users of ACEIs/ARBs compared to non-users, a single-center study [10] from 

France reported otherwise, in which hospitalized patients with COVID-19 receiving RAS inhibitors at 

baseline had significantly increased odds of being admitted to an intensive care unit or death before 

admission to an intensive care unit (odds ratio 1.73, 95% confidence interval 1.02–2.93). Therefore, 

there may be regional differences in the clinical outcomes from COVID-19 among patients receiving 

ACEIs/ARBs which the currently available systematic reviews and meta-analysis failed to address. 

We agree with de Feria et al. [1] that only through randomized controlled trials that a cause-and-

effect relationship can be established. Nevertheless, future retrospective or prospective studies 

should adjust for covariates or covariables in their analysis to provide more clarity on the association 

between RAS inhibitors use and clinical outcomes of COVID-19. 
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Table 1: Characteristics of systematic reviews and meta-analysis on the use of ACEIs/ARBs on COVID-
19 mortality and/or severity   

Study No. of 

studies 

included 

No of 

RCTs 

included 

Population Effect size 

(mortality) 

Effect size 

(severity) 

Retracted 

study 

included 

No. of 

Chinese 

studies 

pooled  

Grover et 

al. [2] 

16 0 Mixed 

population of 

HTN & other 

CDs 

OR = 0.86, 95% 

CI = 0.53–1.41  

(adjusted 

effect size 

from 1 study 

out of 6 

studies 

pooled) 

OR = 0.81, 95% 

CI = 0.41–1.58  

(adjusted 

effect size 

from 1 study 

out of 4 

studies 

pooled) 

Yes 4/6 (66.7%) 

for mortality 

analysis; 4/4 

(100%) for 

severity 

analysis 

Guo et al. 

[3] 

9 0 HTN OR = 0.57, 

95 % CI = 0.38–

0.84 

(unadjusted 

effect size 

from 6 studies 

pooled) 

OR = 0.71, 

95 % CI = 0.46–

1.08 

(unadjusted 

effect size 

from 6 studies 

pooled) 

No 6/6 (100%) for 

mortality 

analysis; 5/6 

(83.3%) for 

severity 

analysis 

Pirolaa et 

al. [4] 

16 0 Mixed 

population of 

HTN & other 

CDs 

OR: 0.768, 95% CI: 0.651-0.907 

for death and/or critical disease 

(unadjusted effect size from 16 

studies pooled) 

Yes 8/16 (50%) 

Zhang et 

al. [5] 

12 0 Mixed 

population of 

HTN & other 

CDs 

OR = 0.91, 

95 % CI = 0.51–

1.61 (adjusted 

effect size 

from 4 studies 

out of 8 

studies 

pooled) 

OR = 0.98, 

95 % CI = 0.87–

1.09 

(unadjusted 

effect size 

from 8 studies 

pooled) 

Yes 5/8 (62.5%) 

for mortality 

analysis; 5/7 

(71.4%) for 

severity 

analysis 

Greco et 

al. [6] 

13 1 Mixed 

population of 

HTN & other 

CDs 

OR = 0.95, 95% 

CI, 0.57–1.58 

(unadjusted 

effect size 

from 13 

studies 

pooled) 

N/A No 8/13 (61.5%) 
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Usman et 

al. [7] 

5 0 HTN OR = 0.74, 95% 

CI = 0.31–1.58  

(unadjusted 

effect size 

from 5 studies 

pooled) 

N/A No 5/5 (100%) 

Pranata et 

al. [8] 

15 0 Mixed 

population of 

HTN & other 

CDs 

OR = 0.73, 95% 

CI = 0.38–1.40  

(adjusted 

effect size 

from 3 studies 

out of 11 

studies 

pooled) 

OR = 1.03, 

95 % CI = 0.73–

1.45 (adjusted 

effect size 

from 1 study 

out of 9 

studies 

pooled) 

No 7/11 (63.6%) 

for mortality 

analysis; 7/9 

(77.8%) for 

severity 

analysis 


