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Abstract

Considerable concern has emerged for the potential harm in the use of angiotensin-converting enzyme inhibitors (ACEIs) and
angiotensin receptor inhibitors (ARBs) in COVID-19 patients, given that ACEILs and ARBs may increase the expression of
ACE2 receptors that represent the way for coronavirus 2 to entry into the cell and cause severe acute respiratory syndrome.
Assess the effect of ACEI/ARBs on outcome in COVID-19 patients. Hospital-based prospective study. A total of 431 patients
consecutively presenting at the Emergency Department and found to be affected by COVID-19 were assessed. Relevant
clinical and laboratory variables were recorded, focusing on the type of current anti hypertensive treatment. Outcome vari-
ables were NO, MILD, SEVERE respiratory distress (RD) operationally defined and DEATH. Hypertension was the single
most frequent comorbidity (221/431=51%). Distribution of antihypertensive treatment was: ACEIs 77/221 (35%), ARBs
63/221 (28%), OTHER than ACEIs or ARBs 64/221 (29%). In 17/221 (8%) antihypertensive medication was unknown. The
proportion of patients taking ACElIs, ARBs or OTHERs who developed MILD or SEVERE RD was 43/77 (56%), 33/53
(52%), 39/64 (61%) and 19/77 (25%), 16/63 (25%) and 16/64 (25%), respectively, with no statistical difference between
groups. Despite producing a RR for SEVERE RD of 2.59 (95% CI 1.93-3.49), hypertension was no longer significant in a
logistic regression analysis that identified age, CRP and creatinine as the sole independent predictors of SEVERE RD and
DEATH. ACEIs and ARBs do not promote a more severe outcome of COVID-19. There is no reason why they should be
withheld in affected patients.
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Introduction and aim of the study

In early December 2019, a new pathogen, later identified as
a novel enveloped RNA betacoronavirus, that is currently
been named severe acute respiratory syndrome coronavirus
(SARS-CoV-2), gave rise to an outbreak of pneumonia that
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started from Wuhan in the Chinese province of Hubei and
spread across a large territory of the country infecting more
than 80,000 subjects in less than a couple of months [1].
Despite the lack of a proven specific treatment, the infection
was readily contained and limited mainly through stringent
social distancing and quarantine, but before being able to
close the borders, an unknown number of probably asymp-
tomatic patients let the virus spread all over the world. Italy
was among the first European countries to be affected. The
first case was reported by media on February 21 as being
hospitalized in Codogno in the Lombardia Region (Northern
Italy). Henceforth, the surge of epidemics has followed an
exponential rise that only recently has somehow flattened,
with a cumulative prevalence of infected cases beyond
240,000 individuals, more than 34,000 cumulative deaths
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and a number of newly diagnosed cases that is still around
250 a day according to the WHO published report as to July
4 (https://www.who.int/emergencies/diseases/novel-coron
avirus-2019/situation-reports).

SARS-CoV-2 has a phylogenetic similarity to SARS-
CoV, responsible for the preceding 2002-2003 outbreak in
China, with which it shares the propensity to attack the res-
piratory tract and cause a severe acute respiratory syndrome.
Despite being probably less lethal than SARS, which had a
reported case fatally rate of 43-3% (35-2-52-4) in patients
aged 60 years or older [2], current coronavirus disease 19
(COVID-19) is not at all a benign disease. Since the first
reports from Chinese Authors, it has become clear that
some variables such as male gender, cardiovascular disease,
advanced age and hypertension may drastically worsen the
prognosis [3-5]. In particular hypertension has become the
focus of a warm debate on the use of angiotensin-converting
enzyme (ACE) inhibitors (ACEIs) and angiotensin receptor
inhibitors (ARB), which have established for a long time a
mainstay in the treatment of hypertension [6—8]. The main
reason of apprehension resides in the fact that ACE2 recep-
tors, which belong to the renin—angiotensin system and are
widely represented in many organs, including pulmonary
alveoli, represent the way for coronavirus 2 (SARS-CoV-2)
to entry into the cell. Since some laboratory data suggest
that long lasting use of ACEIs or ARBs may upregulate
ACE 2 receptors, considerable concern has emerged for the
potential harm in their use as they might cause an increased
susceptibility to viral penetration into the respiratory cells
and give way to a more serious disease [6—10].

Partly to help solving this issue, we undertook a prospec-
tive study aimed at assessing the clinical characteristics, with
particular emphasis on the type of antihypertensive medica-
tion, of all consecutive patients presenting at the Emergency
Department of a Community Hospital in Gavardo, in the
neighborhood of Brescia in Lombardia (Italy), and found to
be positive for SARS-CoV-2 infection.

Material and method

The place of recruitment was the Emergency Department
of the Hospital of Gavardo, situated in the neighborhood
of Brescia in Lombardia and belonging to the Local Health
Authority (LHA) ASST Garda.

This LHA serves a territory of about 2000 square kilo-
meters on the western border of the lake of Garda with a
population of about 380,000 inhabitants. These are evenly
distributed between the three Community Hospitals located
in the cities of Gavardo, Desenzano and Manerbio. There-
fore the estimated catchment area of the Gavardo Hospital
is about 126,000 people.

@ Springer

All consecutive patients presenting at the Emergency
Department for symptoms or signs suggestive of SARS-
CoV-2 infection were considered for the study, but only
those confirmed by real-time RT-PCR in nasal or pharyngeal
swab were included.

On admission, a structured interview assessed demo-
graphic, anthropometric variables when possible and comor-
bidity. In particular a dichotomous categorization (yes/no)
was employed for ischemic heart disease (including history
of myocardial infarction, percutaneous transcatheter coro-
nary angioplasty, coronary artery by-bass grafting), heart
failure (present or past), stroke, atrial fibrillation, chronic
renal failure, chronic liver disease, diabetes mellitus, chronic
obstructive pulmonary disease (COPD), history of or pre-
sent neoplasm, history of or present autoimmune disease,
hypertension, current use of ACEIs, current use of ARBs,
current use of antihypertensives other than ACEIs or ARBs
(OTHERSs). Relevant laboratory tests were recorded at pres-
entation: these included hemoglobin (Hb) in g/It, platelet,
leukocyte and lymphocyte count per microliter, serum cre-
atinine in mg/dl, aspartate aminotransferase (AST), alanine
aminotransferase (ALT) in units per liter and C-reactive pro-
tein (CRP) in mg/liter. In case of missing data, the electronic
chart was reviewed on discharge to complete ascertainment.

Duration of symptoms from onset to presentation and
cutaneous temperature were also recorded.

Dichotomous outcome variables were hospitalization,
imaging evidence of lung infiltrates [11] and being dead
or alive at the end of the hospital stay. Clinical severity
was categorized as: NO respiratory distress (NO RD = Sat.
02>92% and no shortness of breath), MILD respiratory
distress (MILD RD = Sat. 02 £92%, or shortness of breath
or need for non-invasive ventilation, no need of invasive
mechanical ventilation), and SEVERE respiratory distress
(SEVERE RD =need of invasive mechanical ventilation).

Due to the often dramatic clinical emergency, some vari-
ables were incompletely assessed in a non-significant pro-
portion of patients except for BMI that was available in only
195/431 (45%).

The prevalence of each categorical variable and the
means of continuous variables were calculated in patients
with NO, MILD or SEVERE RD and in deceased subjects.
In discharged patients, the clinical state was assessed after a
mean of 15+ 3 days by telephone call.

Single comparisons were performed with Chi-square test
or Fisher’s exact test when appropriate on categorical vari-
ables and with independent sample 7 test (if normally distrib-
uted) or with Mann—Whitney U test on continuous variables.
For multiple comparisons of continuous variables, univari-
ate ANOVA was used. Variables that had proved significant
on univariate analysis were entered multivariate binomial
logistic regression analyses to identify independent predic-
tors of MILD RD, SEVERE RD and DEATH. Statistical
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significance was set at p < 0.05. SPSS 20 statistical package
was used. Findings on death are only partially reported as
they will thoroughly be dealt with in a separate paper.

The study was approved by the Local Institutional Review
Board.

Results

From March 12, 2020, to April 11, 2020, the study enrolled
431 patients (M/F=263/168, mean age 65+ 16, range
16-95). Imaging was positive for lung infiltration in 347
(80%) patients. 265 (62%) were hospitalized. Mean duration
of symptoms and temperature at presentation were 7 +4 days
and 37.6 + 1 °C, respectively.

The prevalence of NO RD, MILD RD or SEVERE RD
was 151/431 (35%), 199/431 (46%) and 81/431 (19%),
respectively. Case fatality rate (CFR) was 72/431 (17%). In
the whole cohort, comorbidity was distributed as follows:
ischemic heart disease 50/431 (12%), heart failure 18/431
(4%), stroke 11/431 (3%), atrial fibrillation 12/431 (3%),
chronic renal failure 16/431 (4%), chronic liver disease
4/431 (1%), diabetes mellitus 60/431 (14%), COPD 38/431
(9%), history of or present neoplasm 37/431 (9%), history
of or present autoimmune disease 24/431 (6%), and hyper-
tension 221/431 (51%). Current use of ACEIs was recorded
in 77/221 (35%), of ARBs in 63/221 (28%) and of OTH-
ERs in 64/221 (29%) patients. In 17/221 (8%) patients, it
was impossible to establish the type of antihypertensive
treatment.

For comparisons between outcomes, the composite car-
diovascular disease (CVD) variable was created including
any among: ischemic heart disease, heart failure, stroke, and
atrial fibrillation. For some continuous variables, the propor-
tion of patients exceeding the cutoff lab was also calculated
in the four outcome groups.

Compared with those with NO RD, age, BMI, CVD,
diabetes, hypertension, Sat. 02%, lymphocyte count, cre-
atinine, proportion of AST >32, of creatinine > 1.00 (lab
cutoff) and CRP were statistically different both in MILD
and in SEVERE RD patients (Tables 1, 2). Males were
almost twice the number of females in both MILD RD and
SEVERE RD groups. For AST and chronic renal failure, the
difference from NO RD was significant only in SEVERE
RD patients (Table 1). The impact of significant variables
on outcome is expressed as relative risk, compared to NO
RD, in Table 2.

Some variables were able to discriminate also MILD
from SEVERE RD: these were age (67 +13 vs. 78+ 11),
CVD (18% vs. 42%), creatinine (1.04+0.46 vs. 1.71 +1.26)
and CRP (96470 vs. 152+ 83). Two ROC curves were fitted
to CRP and creatinine values with SEVERE RD as outcome
of interest. The area under the curve was 0.942 for CRP and

0.831 for creatinine. For CRP, the threshold value of 77.5
correctly identified 87% of SEVERE RD cases with 11.8%
of false positives, whereas for creatinine the threshold value
of 1.05 was less efficient as it picked up only 69.6% of cases
with 8.8% of false positives.

The proportion of patients taking ACEIs, ARBs or OTH-
ERs who developed MILD RD or SEVERE RD was 43/77
(56%), 33/53 (52%), 39/64 (61%) and 19/77 (25%), 16/63
(25%) and 16/64 (25%), respectively, with no statistical dif-
ference between groups (Fig. 1). Likewise, the proportion of
patients treated with ACEIs, ARBs and OTHER antihyper-
tensives was roughly the same (around 20%) and constant
within and across each class of severity ( Table 1).

Three multivariate logistic regression analyses were
performed, with MILD RD, SEVERE RD and DEATH as
dependent variables and taking as covariates those that had
turned significant predictors in univariate analysis. The final
model performed rather well, being able to predict 80.2%
of cases in MILD RD, 92.1% in SEVERE RD and 89.6%
in DEATH (Tables 3, 4, 5). Age and CRP were independ-
ent predictor of MILD RD, SEVERE RD and DEATH,
AST only of MILD RD and creatinine of SEVERE RD and
DEATH. In none of the three analyses was hypertension any
longer significant.

Discussion

Since the very beginning of the outbreak of COVID-19,
it has become clear that hypertension is the most repre-
sented comorbid condition in affected patients [12], with a
reported prevalence ranging from 30 to 40.8% in China [13,
14] and 49% in Italy [15]. Moreover, in univariate analyses
hypertensive patients appear to be more likely to develop
acute respiratory distress syndrome [35, 8], to be admitted in
intensive care units [1, 8] or to die [1, 3, 5], although this
effect may become no more significant when corrected by
age [3, 14]. From many authorities, it has been suggested
that taking ACEIs or ARBs may amplify the expression of
ACE2 receptors that represent the way for SARS-CoV-2 to
entry the respiratory cells and are widely represented in the
alveolar cells, thus promoting the spreading of viral parti-
cles from upper to lower respiratory tract [6—10, 16—18].
However, the evidence for an increased activation of ACE2
from ACEIs and ARBs is far from being conclusive and
moreover it may differ according to organ and ACEI type
[6]. Furthermore, ACE2 over expression has paradoxically
been claimed to be potentially beneficial because it raises
levels of Angiotensin-(1-7) which is increasingly recognized
to have organ-protective properties [8, 19-21]. To further
complicate matters, ARBS are believed to directly inhibit
Angiotensin [I-induced inflammation and acute injury in the
lungs [6].
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Table 1 Demographic, clinical and laboratory findings in No RD, mild RD and severe RD patients

Total (n=431) A B C p
No (n=151) Mild (n=199) Severe (n=281)

Age (years) 65 (16) 54 (15) 67 (13) 78 (11) <.001*
Age>70 179 (41) 23 (15) 91 (46) 65 (82) <.001*
Female 168 (39) 72 (48) 71 (36) 25 (31) <.057
Male 263 (61) 79 (52) 128 (64) 56 (69)
BMI 28 (6) 26 (4) 30 (6) 30 (6) <.0057
BMI >30 48 (27) 13 (14) 23 (36) 12 (46) <.0057
Diabetes 60 (14) 8(5) 33(17) 19 (24) <.0017
Hypertension 221 (51) 41 (27) 123 (62) 57 (70) <.001~
ACEI 77 (35) 15 (10) 43 (22) 19 (23) n.s
ARB 63 (28) 14 (9) 33 (16) 16 (20) n.s
Other 64(29) 9 (6) 39 (20) 15(18) n.s
Chronic renal failure 16 (4) 1(0.6) 6(3) 9(11) <.001-
Creatinine > 1 130(30) 14 (10) 61 (31) 55 (68) <.001*
COPD 39 (9) 12 (8) 14 (7) 12 (15) n.s
Chronic liver disease 4(1) 0 3Q2) 1(1) n.s
Neoplasm 37 (9) 8(5) 22 (11) 70) n.s
Autoimmune disease 24 (6) 8(5) 3Q2) 34) n.s
Ischemic heart disease 50 (12) 503) 19 (10) 26 32) <.05%*
Heart failure 18 (4) 2(D) 10 (5) 6(7) <.001
AF 12 (3) 1 (0.6) 8 (4) 34) n.s
Stroke 11 (3) 0 74) 4(5) n.s.
CVD (composite) 77 (18) 7(5) 36 (18) 34 (42) <.001*
Duration of sympt. (days) 74) 74) 8(4) 6(3) n.s
Axillary temperature 37.6 (1) 37.3(1) 37.7(1) 37.5() n.s
Sat. 0,% 92 (8) 97 (2) 90 (6) 83 (12) <.001*
Hb (g/1t) 14 (2) 14 (2) 14 (2) 14 (2) n.s
Platelet count (mm?) 200,000 (74,000) 196,000 (81,000) 204,000 (81,000) 195,000 (74,000) n.s
Leukocyte count (mm?) 7045 (6769) 6290 (10,600) 7041 (3003) 8440 (3890) n.s
Lymphocyte count (mm?) 1103 (625) 1386 (753) 964 (466) 924 (525) <.001~
Lymphocyte <1100 246 (57) 52 (34) 136 (68) 58 (72) <.001~
Creatinine (mg/dl) 1.09 (0.7) 0.82 (0.2) 1.04 (0.5) 1.71 (1.3) <.05%
AST (u/lt) 60 (276) 33 (19) 80 (32) 131 (27) <.001%
AST>32 258 (60) 50 (34) 144 (73) 64 (1) <.001~
ALT (u/lt) 40 (81) 28 (17) 40 (32) 58 (180) <0.058§
ALT >25 185 (43) 67 (44) 118 (59) 43 (53) <.05¢
CRP (mg/lt) 84 (77) 31(38) 96 (70) 152 (83) <.001*

DATA shows mean (sd) for continuous or n (%) for categorical variables

NO no respiratory distress, MILD mild respiratory distress, SEVERE severe respiratory distress, BMI Body Mass Index (weight/height?), ACEI
angiotensin-converting enzyme inhibitor, ARB angiotensin receptor inhibitor, COPD chronic obstructive pulmonary disease, AF atrial fibrilla-
tion, CVD cardio vascular disease (any among ischemic heart disease, heart failure, AF, stroke), Sar. 02% blood oxygen saturation, OTHER anti-
hypertensive other than ACEI or ARB, AST aspartate aminotransferase, ALT alanine aminotransferase, CPR C-reactive protein

“A vs. B significant, A vs. C significant, B vs. C significant
A vs. B significant, A vs. C significant, B vs. C n.s

SA vs.Bn.s., Avs.C significant, B vs. C n.s

CA vs. B significant, A vs. C n.s., B vs. C significant

Therefore, there is much uncertainty as to whether ACEIs
and ARBs do really interfere with SARS-COV-2 aggressive-
ness and only clinically driven conclusions may definitely
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settle the question. This was the main reason for under-
taking the present study. In the consecutive series of 431
proven COVID-19 patients enrolled in one month period,
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Table 2 The impact of
significant variables on
outcome expressed as relative
risk (confidence interval) in

univariate analysis

Fig. 1 Proportion of type of
outcome per class of treatment.
NO no respiratory distress,
MILD mild respiratory distress,
SEVERE severe respiratory
distress, Figures represent no. of
patients. Height of each colored
box represents the relative
contribution to the total

Table 3 Logistic regression
analysis taking MILD RD as

dependent variable

MILD RD p SEVERE RD V4
Age>70 2.99 (1.99-4.48) <.0001 5.16 (3.49-7.63) <.0001
Male sex (vs female) 1.23 (1.02-1.48) =.02 1.79 (1.42-2.24) <.0001
BMI>30 2.7 (1.50-4.85 =.0006 3.46 (1.82-6.57) .0002
CVD (composite) 3.9(1.79-8.53) =.0001 9.05 (4.20-19.51) <.0001
Diabetes 3.13 (1.49-6.58) =.0011 4.43 (2.03-9.67) <.0001
Hypertension 2.28 (1.72-3.02) <.0001 2.59 (1.93-3.49) <.0001
Chronic renal failure 4.55 (0.55-37.42) n.s 16.78 (2.16-130.11) .0002
Creatinine > 1 3.49 (1.99-6.11) <.0001 7.93 (4.62-13.59) <.0001
Ischemic heart disease 2.88 (1.10-7.55) n.s 9.69 (3.87-24.28) <.0001
Heart failure 3.79 (0.84-17.06) n.s 5.59 (1.15-27.8) 0.0155
Lymphocyte <1100 mm? 1.86 (1.47-2.35) <.0001 2.00 (1.56-2.57) <.0001
AST >32 u/lt 2.14 (1.68-2.72) <.0001 2.38 (1.86-3.06) <.0001
ALT >25 u/lt 1.31 (1.06-1.61) =.0098 1.19 (0.91-1.56) n.s

CVD cardio vascular disease (any among ischemic heart disease, heart failure, AF, stroke), AST aspartate
aminotransferase, ALT alanine aminotransferase

PROPORTION OF OUTCOMES PER CLASS OF TREATMENT

15

9
0%
ACEI ARB OTHER
B SEVERE 19 16 16
m MILD 43 33 39
NO 15 14 9
B ES Wald df Sig. OR 95% C1
Lower Upper
Age 0.029 0.012 5.445 1 0.020 1.029 1.005 1.054
Lymphocyte count —.001 0.000 6.316 1 0.012 0.999 0.999 1.000
Creatinine 1.070 0.610 3.083 1 0.079 2917 0.883 9.634
AST 0.018 0.006 7.428 1 0.006 1.018 1.005 1.031
CRP 0.014 0.003 17.723 1 0.000 1.014 1.008 1.021
CVD 0.845 0.576 2.153 1 0.142 0.430 0.139 1.328
Diabetes 0.391 0.536 0.532 1 0.466 1.478 0.517 4.225
Hypertension 0.420 0.321 1.710 1 0.191 1.521 0.811 2.853
Gender (male) 0.174 0.335 0.270 1 0.603 1.190 0.617 2.294
Constant —2.647 1.236 4.586 1 0.032 0.071
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Tablel.l Logistic regression B ES Wald df  Sig. OR 95% CI

analysis taking SEVERE RD as

dependent variable Lower Upper
AGE 0.076 0.024 9.874 1 0.002 1.079 1.029 1.132
Lymphocyte count 0.000 0.000 0.452 1 0.501 1.000 0.999 1.001
Creatinine 2.348 1.050 4.998 1 0.025 10.468 1.336 82.031
AST 0.016 0.011 2.097 1 0.148 1.016 0.994 1.039
CRP 0.029 0.006 24.184 1 0.000 1.029 1.018 1.041
CVD 1.510 0.834 3.277 1 .070 0.221 0.043 1.133
Diabetes 0.698 0.853 0.670 1 0.413 2.010 0.378 10.694
Hypertension 0.473 0.671 0.496 1 0.481 0.623 0.167 2.323
Gender (male) 0.103 0.691 0.022 1 0.881 1.109 0.286 4.295
Constant —10.359 2.436 18.085 1 0.000 0.000

Tables Logistic regression B ES Wald df Sig. OR 95% CI

analysis taking DEATH as

dependent variable Lower Upper
Age 0.130  0.021 38.614 1 0.000 1.139 1.093 1.187
Lymphocyte count —0.000  0.000 0.216 1 0.642 1.000 0.999 1.000
Creatinine 1.230  0.332 13.743 1 0.000 3.422 1.786 6.556
AST 0.000  0.001 0.232 1 0.630 1.000 0.999 1.002
CRP 0.005  0.002 4.387 1 0.036 1.005 1.000 1.010
CVD 0.481 0.373 1.662 1 0.197 0.618 0.297 1.285
Diabetes 0.119 0452 0.069 1 0.793 1.126 0.464 2.731
Hypertension 0.520 0413 1.585 1 0.208 0.595 0.265 1.336
Gender (male) 0.031 0.381 0.007 1 0.934 1.032 0.489 2.176
Constant —12.544 1.801 48.516 1 0.000 0.000

hypertension was by far the more frequent comorbidity,
with 221/431 affected individuals, a sample size suitable
for meaningful comparisons.

By stratifying patients in three levels of clinical sever-
ity, we compared the proportion of each class of drugs
in each severity class and the other way around the pro-
portion of each severity class in each class of drugs. The
main finding was that there was not even the least hint that
ACEIs or ARBs behave differently from OTHERS in terms
of increased frequency of worse outcomes. Their relative
frequency was the same, about 20%, among both MILD
RD and SEVERE RD patients. Likewise, the proportion of
patients evolving toward MILD or SEVERE RD was exactly
the same in the three therapeutic classes (see Table 1 and
Fig. 1). We believe this is a clear demonstration that on
clinical grounds ACEIs and ARBs are in no way involved
in enhancing the infectivity of SARS-CoV-2 and as a con-
sequence, there is no reason why they should be withheld.
Our findings confirm the results of a previous study per-
formed on a much smaller sample [19]. As a corollary to
the findings discussed above, it is worth noticing that when
corrected for age and CVD, hypertension was no longer sig-
nificant as a predictor of bad outcome. Indeed it is difficult
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to understand why adequately treated hypertension should
adversely affect an infectious disease with respiratory target.
Therefore, we would suggest that not so much hypertension
but rather other factors usually correlated to hypertension
such as age and established CVD offer a biologically more
plausible explanation.

In univariate analyses, the relative risk of MILD RD
and SEVERE RD increased by a factor of 2-16 with age,
male gender, BMI, hypertension, renal failure and CVD, in
agreement with most earlier reports [1, 3, 5, 12-14, 17]. Not
surprisingly also markers of multiple organ failure, such as
elevated creatinine and AST, or markers of hyperimmune
response such as CRP were positively correlated to worse
outcome. Indeed, CRP was the single most powerful predic-
tor of outcome, linearly increasing from NO RD to MILD
RD to SEVERE RD in a way that allowed the establishment
of a threshold for SEVERE RD, with a good tradeoff of 87%
sensitivity and 88.8% specificity.

Many of the individual predictors turned out to be
intercorrelated and were excluded by logistic regression
analysis, which retained only age, creatinine and CRP as
independent predictors of SEVERE RD and DEATH. Cre-
atinine levels, although systematically measured in earlier
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papers, have never been adequately emphasized as impor-
tant markers [22]. Of note, in our cohort chronic renal
failure was recorded in 4% (16/431) of patients on pres-
entation, whereas the proportion of patients with actual
creatinine levels above threshold was overall 30% with
a distribution that proportionally increased from NO RD
to SEVERE RD (Table 1). Reasons for this finding may
depend on a selective vulnerability of kidney to corona-
virus, possibly due to a large representation of ACE2, on
vascular impairment (pre-existing or caused by vasculitis)
or both [6, 16].

An important missing data in the present study is
pD-Dimer and Troponin T, important markers of the coagu-
lopathy and silent myocardial damage that are increasingly
being recognized in COVID-19 [23-26]. This occurred
partly for a reduced awareness of the problem at the begin-
ning of the study and partly because our interest was
focused on antihypertensive treatment. Whether this flaw
may have had an impact on the ascertainment of the cause
of death is unknown. We did not record the certificate of
death, and it is possible that a proportion of patients died
of pulmonary embolism or of myocardial failure, but we
believe this does not affect our results given the primary
aim of the study.

In conclusion, we studied prospectively a cohort of con-
secutive Emergency Department patients found to have
COVID-19 and were able to assess the relationship between
ACEI and ARB use and the severity of the disease. Our find-
ings rule out any effect of ACEI or ARB on prognosis [27].
Although many clinical variables had an individual effect on
outcome, age, creatinine and CRP were the only independent
predictors of SEVERE RD and DEATH.

Limitations of the study are the single centre nature,
the limited time span of enrolment and the inability to
collect important laboratory data. Strengths are the pro-
spective enrolment and the direct assessment “on field” of
all included patients.
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