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Re: Is there a difference in the effect between the angiotensin-
converting enzyme inhibitor and angiotensin-receptor blocker

on the COVID-19?

To the Editor

We thank Dr Chen et al. for their insightful comments on our meta-
analysis and appreciate the opportunity to address their concerns. Dr
Chen et al. suggested that a difference might exist between the
effects of angiotensin-converting enzyme inhibitors (ACEls) and
angiotensin-receptor blockers (ARBs) on the COVID-19. However,
the limited studies precluded us from performing a subgroup analysis
stratified by renin-angiotensin-aldosterone system inhibitors or
blockers as described in our study limitations. Recently, several new
articles were published, so we re-searched the databases (Pubmed,
Embase, medRxiv) and added three articles® (combining with our
pervious meta-analysis*) for providing the specific results for a ACEls
or ARBs. As shown in Figure 1, there is no significant difference
between ACEIs or ARB in the effect on positive COVID-19, severity
and death (P for positive COVID-19 = .76, P for severe COVID-
19 = .63, P for death = .47) (Figure 1). Secondly, inflammation certainly
plays a crucial role in COVID-19. Another meta-analysis also found
that interleukin-6 levels were reduced in the ACEI group COVID-19
from positive patients vs non-ACEls.> However, an open-label study
did not find a significant improvement of sarilumab (an interleukin-6
blocker) in clinical improvement and mortality in patients with severe
COVID-19 compared with the standard of care group.® Therefore,
more trials were needed to clarify its mechanism of ACEls/ARBs on
immune response in COVID-19.

CONFLICT OF INTEREST

The author declares no potential conflict of interest.

DATA AVAILABILITY STATEMENT
Data available on request from the authors

Xiao Liu?
Chuyan Long?*
Qinmei Xiong*

Chen Chen?
Jianyong Mat

Yuhao Su!
Kui Hong!?

1Department of Cardiovascular Medicine, The Second Affiliated Hospital
of Nanchang University, Jiangxi, China

2Jiangxi Key Laboratory of Molecular Medicine, Jiangxi, China

Correspondence

Dr Kui Hong, MD, PhD, Department of Cardiovascular Medicine, The
Second Affiliated Hospital of Nanchang University, Jiangxi 330006,
China.

Email: hongkui88@163.com

ORCID

Xiao Liu "2 https://orcid.org/0000-0002-5570-289X
Kui Hong "= https://orcid.org/0000-0002-0875-0557
REFERENCES

1. Fosbol EL, Butt JH, Ostergaard L, et al. Association of angiotensin-con-
verting enzyme inhibitor or angiotensin receptor blocker use with
COVID-19 diagnosis and mortality. JAMA. 2020;324:168-177.

2. Lopez-Otero D, Lopez-Pais J, Cacho-Antonio CE, et al. Impact of
angiotensin-converting enzyme inhibitors and angiotensin receptor
blockers on COVID-19 in a western population. CARDIOVID registry.
Rev Esp Cardiol (Engl Ed). 2020 Jun 5:51885-5857(20)30224-3.

3. Trifiro G, Massari M, Da Cas R, et al. Renin-angiotensin-aldosterone
system inhibitors and risk of death in patients hospitalised with
COVID-19: a retrospective Italian cohort study of 43,000 patients.
Drug Saf. 2020:1-12.

4. Liu X, Long C, Xiong Q, et al. Association of angiotensin converting
enzyme inhibitors and angiotensin Il receptor blockers with risk of
COVID-19, inflammation level, severity, and death in patients with
COVID-19: a rapid systematic review and meta-analysis. Clin Cardiol.
2020 Aug 5:10.1002/clc.23421.

5. Yang J, Zheng Y, Gou X, et al. Prevalence of comorbidities and its
effects in patients infected with SARS-CoV-2: a systematic review and
meta-analysis. Int J Infect Dis. 2020;94:91-95.

6. Della-Torre E, Campochiaro C, Cavalli G, et al. Interleukin-6 blockade
with sarilumab in severe COVID-19 pneumonia with systemic hyper-
inflammation: an open-label cohort study. Ann Rheum Dis. 2020;79:
1277-1285.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.
© 2020 The Authors. Clinical Cardiology published by Wiley Periodicals LLC.

Clin Cardiol. 2021;44:7-8.

wileyonlinelibrary.com/journal/clc 7


https://orcid.org/0000-0002-5570-289X
https://orcid.org/0000-0002-0875-0557
mailto:hongkui88@163.com
https://orcid.org/0000-0002-5570-289X
https://orcid.org/0000-0002-5570-289X
https://orcid.org/0000-0002-0875-0557
https://orcid.org/0000-0002-0875-0557
http://creativecommons.org/licenses/by/4.0/
http://wileyonlinelibrary.com/journal/clc

*Lwicey- G

LETTER TO THE EDITOR

(A) Postive COVID-19

__Study or Subgr log[] SE Weight IV, Rand 95% Cl 1V, Randi 95% Cl
2.1.1 ACEI
Mancia,2020 -0.04082 0.052786 33.1% 0.96 [0.87, 1.06] L
Reynolds,2020 -0.08338 0.079766 14.5% 0.921[0.79, 1.08] -
Subtotal (95% CI) 47.6% 0.95 [0.87, 1.03] [
Heterogeneity: Tau? = 0.00; Chi? = 0.20, df =1 (P = 0.66); I> = 0%
Test for overall effect: Z = 1.22 (P = 0.22)
2.1.2 ARB
Mancia,2020 -0.05129 0.050922 35.6% 0.95[0.86, 1.05] L
Reynolds,2020 0 0.074129 16.8% 1.00[0.86, 1.16] T
Subtotal (95% CI) 52.4% 0.97 [0.89, 1.05] {
Heterogeneity: Tau? = 0.00; Chi? = 0.33, df =1 (P = 0.57); 2= 0%
Test for overall effect: Z = 0.83 (P = 0.41)
Total (95% ClI) 100.0% 0.96 [0.90, 1.02] ) ) [ ) )

Heterogeneity: Tau? = 0.00; Chi? = 0.62, df = 3 (P = 0.89); 2= 0%
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(B) Severe COVID-19
_ Study or Subaroup log[] SE Weight IV.Random.95%Cl  IV. Random. 95%CI
2.2.1 ACEI
Bean,2020 -0.94161 0.516424 2.3% 0.39[0.14, 1.07]
Fosbal,Danish 0.19062 0.143958 19.7% 1.21[0.91, 1.60] el
Liu,2020 -1.04982 1.286588 0.4% 0.35[0.03, 4.36]
Lo’pez-Otero,Spain -0.03046 0.749909 1.1% 0.97 [0.22, 4.22]
Meng,2020 -1.10866 0.713203  1.2% 0.33[0.08, 1.34] B
Reynolds,2020 -0.10536 0.118548 24.8% 0.90[0.71, 1.14] il
Subtotal (95% CI) 49.6%  0.88[0.63,1.22] <
Heterogeneity: Tau? = 0.05; Chi? = 8.78, df =5 (P = 0.12); 1> = 43%
Test for overall effect: Z=0.77 (P = 0.44)
2.2.2 ARB
Fosbgl,Danish 0.00995 0.132267 21.9% 1.01[0.78, 1.31] o
Liu,2020 -1.13943 0.705292 1.3% 0.32[0.08, 1.27] B
Lo’pez-Otero,Spain -0.17435 0.622604 1.6% 0.84 [0.25, 2.85]
Reynolds,2020 -0.04082 0.115302 25.6% 0.96 [0.77, 1.20] -
Subtotal (95% Cl) 50.4% 0.96 [0.81, 1.14] *
Heterogeneity: Tau? = 0.00; Chi? = 2.62, df = 3 (P = 0.45); 1= 0%
Test for overall effect: Z = 0.45 (P = 0.65)
Total (95% Cl) 100.0% 0.95[0.81, 1.11] 4
Heterogeneity: Tau? = 0.01; Chi2 = 11.40, df =9 (P = 0.25); 1= 21% '0'01 0j1 1 1'0 100‘
Test for overall effect: Z = 0.67 (P = 0.50) Favours [ACEVARB] Favours [non-ACEI/ARB]
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(C) Mortality
__Study or Subgroup log[] SE Weight 1V, Rand 95% Cl IV, Rand 95% Cl
2.3.1 ACEI
Fosbegl,Danish -0.0202 0.163927 7.3% 0.98 [0.71, 1.35] 1T
Lo’pez-Otero,Spain -1.96611 1.289859 0.1% 0.14[0.01, 1.75]
Mehra,2020 -1.10866 0.551868 0.8% 0.33[0.11, 0.97]
Meng,2020 -0.75502  1.64044 0.1% 0.47[0.02, 11.71]
Trifro, Italy 0.09531 0.032511 38.5% 1.10[1.08, 1.17] ;
Subtotal (95% Cl) 46.8% 0.92[0.67, 1.28]
Heterogeneity: Tau? = 0.05; Chi? = 7.98, df = 4 (P = 0.09); I = 50%
Test for overall effect: Z = 0.49 (P = 0.63)
2.3.2 ARB
Fosbgl,Danish -0.22314 0.152297 8.3% 0.80 [0.59, 1.08] ™
Lo’pez-Otero,Spain 0.431782 0.660326 0.5% 1.64[0.42, 5.62] -1
Mehra,2020 0.207014 0.176823 6.4% 1.23[0.87,1.74] I
Trifro, ltaly 0.113329 0.034064 37.9% 1.12[1.05, 1.20]
Subtotal (95% CI) 53.2% 1.06 [0.88, 1.28]
Heterogeneity: Tau? = 0.02; Chi2 = 5.27, df = 3 (P = 0.15); 12 = 43%
Test for overall effect: Z = 0.61 (P = 0.54)
Total (95% Cl) 100.0% 1.07 [0.97, 1.17]
Heterogeneity: Tau? = 0.01; Chiz = 13.38, df = 8 (P = 0.10); 12 = 40% ot + 1 y p ooi

Test for overall effect: Z = 1.31 (P = 0.19)
Test for subaroun differences: Chiz= 053 df =1 (P =047\ 2= 0%
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FIGURE 1 Summary of the
associations between use of ACEI/ARB
and clinical outcomes among patients
with COVID-19 stratified by ACEI and
ARB: A, risk of COVID-19 infection; B,
risk of severe COVID-19 infection; C,
mortality. ACEI, angiotensin-converting
enzyme inhibitors; ARB, angiotensin-
receptor blockers
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