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L E T T E R TO TH E ED I TO R

Temporal variation, socioeconomic status, and out-of-hospital
deaths as factors that influencemortality rates among
hospitalized COVID-19 patients receiving ACEIs/ARBs

To the Editor,

We read with great pleasure the article by Jia, et al., titled “Influ-

enceof angiotensin converting enzyme inhibitors/angiotensin receptor

blockers on the risk of all-cause mortality and other clinical outcomes

in patients with confirmed COVID-19: A systemic review and meta-

analysis,” which found that angiotensin converting enzyme inhibitors

(ACEIs) and angiotensin receptor blockers (ARBs) were not associated

with in-hospitalmortality inCOVID-19patients fromMarch toNovem-

ber 2020.1 In fact, it was found that theremay even be a decreased risk

of all-causemortality in patients taking ACEIs or ARBs.1 Upon compar-

isonwith related trials and researchonCOVID-19 in-hospitalmortality

associated with ACEIs/ARBs, we would like to note the following limi-

tations in interpreting the conclusions:

1. There is temporal variation in mortality that may complicate any

conclusions made. The authors conducted an electronic search to

include articles from the inception of the pandemic to November

12, 2020. However, mortality rates in the early stages of the pan-

demic in March 2020 differed significantly from mortality rates

later on in October and November 2020.2 In fact, in-hospital mor-

tality rates decreased in theUSover the course of 2020 fromMarch

to November, even after adjusting for age, sex, comorbidites, and

disease severity at admission.2 As such, a retrospective analysis

during this time period would be strengthened by accounting for

this variation.

2. In addition, socioeconomic and sociocultural variations in mortal-

ity rates exist across countries. The hygiene hypothesis featured

prominently during the early phase of the pandemic. Data from

India’s first COVID-19 surge in October 2020 noted that infected

individuals were protected from severe manifestations of the dis-

ease and experienced reduced mortality rates compared to West-

ern nations due to cross-immunity from other pathogens, which

was confirmed serologically.3 More generally, it has been found that

less-developed nations with a higher burden of pediatric mortality

as well as mortality from preventable disease had lower rates of

COVID-19 mortality.4 Furthermore, cultural differences between

countries may play a role in the severity of the pandemic’s impact;
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even prior to the COVID-19 pandemic, countries with individualis-

tic cultures may be at greater risk for an increase in outbreaks and

transmission of infectious diseases when compared to collectivist

cultures.5

3. The authors did not control for continuation or discontinuation

of the ACEIs/ARBs after discharge from the hospital. A French

study established a causal link between out-of-hospital cardiac

arrest or out-of-hospital sudden death and COVID-19 in the early

pandemic, during March to April 2020 and some Indian studies

found an increase inmortality associatedwith the administration of

ACEIs/ARBs in hospitalized COVID-19 patients in the early phase

of thepandemic.6–8 However, a randomized controlled trial inBrazil

found a non-significant difference in mortality rates between the

30-day continuation and 30-day discontinuation groups.9 Although

the results of the Brazilian study concord with the results of Jia

et al., the clinical trial did not account for the same comorbidities as

the retrospective study, so the authors of the present study missed

an opportunity tomore rigorously establish evidence in favor of use

routine use of ACEIs/ARBs in hospitalized COVID-19 patients with

hypertension.9

Despite these limitations, the findings of the systematic review dis-

cusseddoeswarrant further investigation, especially as the full breadth

ofCOVID-19-related side-effects is currentlynotunderstood. Indevel-

oping nations, such as India, ACEIs/ARBs are not routinely given to hos-

pitalized patients unless previously prescribed to the patients due to

limitations on availablemedical resources,7,8 so this area of research is

particularly critical and the findings are immediately actionable.
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