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ABSTRACT

The coronavirus SARS-CoV-2 uses the protein ACE2 (angiotensin converting enzyme 2)
as the receptor binding domain for its protein S (spike) to gain entry into cells and
replicate. Blockers of the renin-angiotensin system (RAS) have been reported to
upregulate the expression of ACE2 and this observation has raised the hypothesis that
the use of these drugs could facilitate COVID-19 infection and/or make it more serious.
Yet, the epidemiological evidence is lacking. The aim of this project is to carry out a quick
case-population study using patients admitted to hospital with a diagnosis of COVID-19
as cases and a random sample of patients from a primary care database as the control
series matched with cases for exact age, sex, and month-day (10 controls per case).
Information on comorbidities and drugs used in the last month (current use) will be
extracted from the clinical records in both cases and controls. We will examine the
association of COVID-19 with the current use of RAS blockers as compared to non-use
and as compared to current use of other antihypertensive drugs by computing the
adjusted Odds Ratio through a conditional logistic regression model. The feasibility of
selecting a secondary series of COVID-19+ cases who were not admitted to hospital
(milder cases) will be assessed.
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1. BACKGROUND

It has been reported that the coronavirus SARS-CoV-2, the agent causing the COVID-19
pandemic, uses the angiotensin-converting enzyme 2 (ACE2), present in epithelial cells
of the lungs, intestine, kidney and blood vessels, as the receptor binding domain for its
spike protein (1), similarly to the coronavirus involved in the SARS epidemic 2002-2003
(2), but with a 10 to 20-fold higher affinity (3). This way SARS-CoV-2 invades host cells
to replicate.

The protein ACE2 presents a high homology with angiotensin converting enzyme (ACE),
key in the regulation of blood pressure (4). ACE cleaves angiotensin | to generate
angiotensin Il which acts on the receptor AT1 to promote vasoconstriction. Also,
angiotensin Il increases the production of aldosterone, which favors the renal
reabsorption of sodium and water, leading both effects to raise blood pressure. On the
contrary, ACE2 inactivates angiotensin Il and increases the generation of angiotensin 1-
7, a peptide with a strong vasodilator activity which serves to the homeostasis of the
renin-angiotensin system (RAS) (4).

In some animal studies, RAS blockers (angiotensin converting enzyme inhibitors, ACEI or
angiotensin receptor blockers, ARBs) have shown to increase the expression of ACE2
(5,6,7), although other studies did not find any increase (8). Human studies also offer
inconsistent findings with some showing an increase of soluble ACE2 with some RAS
blockers (9), while others did not (10,11). If RAS blockers upregulate the expression of
ACE2 in cell membranes, it might be conceivable that the use of these drugs could
facilitate or aggravate COVID-19 infection.

In a recent study carried out in Chinese population aimed to explore risk factors of in-
hospital death in patients with COVID-19, the authors identified in the univariate
analysis several factors, including age, hypertension, diabetes and coronary heart
disease (12), though in the multivariate analysis only remained significant age and
coronary heart disease. It is well-known that all these factors are associated with a high
use of RAS blockers. Such finding, along with the aforementioned ACE2 upregulation,
has fueled the hypothesis that the use of RAS blockers, particularly ACEI, could facilitate
the COVID infection or make it more serious (13, 14). Some authors, instead, have
proposed angiotensin Il receptor blockers (ARB) as a preventive factor, or even a
therapy, for COVID-19 infection for its potential to reduce lung injury (15). As if this
conundrum were not enough, some authors have speculated that the use of non-
steroidal anti-inflammatory drugs (NSAIDs) and corticosteroids may aggravate the
infection by mechanisms not well explained yet (16). All these drugs are ones of the
most widely used worldwide and, although, many scientific societies and drug
regulatory agencies have recommended continuing treatment with ACEI/ARB due to the
lack of evidence (17, 18, 19), we urgently need pharmaco-epidemiological studies to
shed some light on this issue of high social impact.
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2. OBJECTIVES:
2.1. General objective:

To assess the association of RAS blockers and NSAIDs with hospital admission due to
COVID-19 infection adjusted for age, sex, and cardiovascular risk factors.

2.2. Specific objectives:

- To assess whether the current use of RAS blockers was or not associated with COVID-
19 cases admitted to hospital as compared to non-use of any antihypertensive drug
adjusted for age, sex, and cardiovascular risk factors

- To assess whether the current use of RAS blockers was or not associated with COVID-
19 cases admitted to hospital as compared to the current use of "other antihypertensive
drugs", adjusted for age, sex, and cardiovascular risk factors

- To assess whether the association of RAS blockers or NSAIDs with hospital admissions
due to COVID-19 is modified by sex, age and background cardiovascular risk.

- To assess whether the association of RAS blockers or NSAIDs with hospital admissions
due to COVID-19 was greater among patients in more serious condition (resulting in ICU
admission or death).

3. SCIENTIFIC COMMITTEE

The Pls of the different participating hospitals will make up the Scientific Committee of
the Project. Their main function will be to deliberate about decisions regarding the
progress of the project, logistics, results and publications. Such deliberations will be
carried out by email or teleconference, while face-to-face meetings are not possible.

4. METHODS

4.1. Design and study subjects: A case-population study (20) will be carried out including
as cases all patients aged 18 years or older with a diagnosis of COVID-19 (confirmed
when possible with a positive test for SARS-CoV-2) who were admitted to hospital and
as controls a random sample of subjects extracted from the database BIFAP (the last
available year), and then matched to cases by sex, age (exact), Autonomous Community
(Madrid) and date (day and month; year will be 2020 for cases and 2018 for controls)
(figure 1). We will use a risk set sampling method. Also, the feasibility to get information
from a secondary series of cases made up for patients COVID-19 positive who were not
admitted to hospital will be explored (this series could be also be used as a secondary
"control" group). For cases the index date will be considered the one of the hospital
admission due to COVID-19. For the secondary series of cases, index date will be the
date of the admission at the Emergency Service.
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4.2. Sources of information: Information of cases will be retrieved from the medical
records of the participating hospitals, as well as from the electronic medical records of
primary care accessed through the “HORUS” application (a viewer of the primary care
records). The information from population controls will be extracted through the
database BIFAP, owned by the Spanish Medicines Agency. BIFAP obtains the information
from the primary care clinical records, the same source accessed through HORUS. For
less serious cases not admitted to hospital we will use the information available in the
hospital emergency service and HORUS.

Figure 1. The case-population approach. Study Design. Seven hospitals of Madrid Region participate in
the registry of COVID-19 cases admitted to hospital. BIFAP is a primary health care database which
includes 12 million patients, around 3 million from Madrid Region (BIFAP-Madrid), and is considered fairly
representative of Madrid general population (although technically speaking is not a purely random
sample). Control series is a purely random sample from BIFAP-Madrid conditioned by the matching
variables (year 2018). All in all, both cases and controls arise from the same source population (20).

Madrid region COVID-19 cases admitted

= 6 million inhabitants to hospital
1000

BIFAP - Madrid
= 3 million patients Study controls
10 000

Quasi-random sample

»
>

Random sample
Year 2018

4.3. Study period: All patients fulfilling inclusion criteria will be included since the
beginning of the outbreak in Madrid until 31 March, 2020. The study period could be
extended depending on the available number of cases.

4.5. Data collection: The local Pls will get a list of patients diagnosed of COVID-19
identified by the clinical record number. All variables included in the case report form
(CRF; see Appendix | for variables description and codebook) will be extracted from the
medical records (section 4.2). Subjects in the study will be labelled with an alphanumeric
code constructed as follows; in first place, the acronym of the hospital name (i.e. HUPA,
which stands for “Hospital Universitario Principe de Asturias”) and, in second place, a
consecutive number (i.e. HUPA1, HUPA2 and so on). All CRFs without the clinical record
number will be sent on a weekly basis to the coordinating center. The clinical history
number will only be used locally to link the study code with the subject, in case of further
verification of information was needed. The coordinating center will perform data
quality control of all CRFs received.
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4.6. Outcomes (dependent variables):

- Hospital admission due to COVID-19

- Hospital admission to the intensive care unit (ICU) due to COVID-19
- In-hospital death after admission due to COVID-19

- Admission to ICU or in-hospital death (combined)

4.7. Independent Variables
4.7.1. Exposure variables

- Use of angiotensin converting enzyme inhibitors (ACEI) within the month prior to
hospital admission (current users).

- Use of angiotensin receptor blockers (ARB) within the month prior to hospital
admission (current users).

- Use of aldosterone antagonists (AA) within the month prior to hospital admission
(current users).

- Use of any of the above-mentioned RAS blockers (combined) (current users)

- Use of "Other antihypertensive drugs" within the month prior to hospital admission
(current users), including calcium channel blockers (CCBs), diuretics, beta-blocking
agents (BBA) and alpha-adrenoreceptor antagonists (alpha-blockers)

- Use of non-steroidal anti-inflammatory drugs (NSAID) within the month prior to
hospital admission (current users).

We define current use of the drug(s) of interest when there was a recording of a
prescription lasting up to the month prior to the index date; otherwise it will be defined
as non-use.

For the comparison of current use of "RAS blockers" with the current use of "other
antihypertensive drugs", we will generate a variable with the following mutually
exclusive categories: Non-use of any anti-hypertensive drug, current use of "RAS
blockers" and current use of "other antihypertensive drugs" (excluding from this
category patients who were also current users of ACEls, ARBs, or AAs). Depending on
the analysis, we set "non-use of any antihypertensive drugs", or "current use of other
antihypertensive drugs" as the reference category. Subsequently, we will disaggregate
the category "current use of RAS blockers" into their different pharmacological
subgroups: ACEls, ARBs (excluding patients who were also current users of ACEls), AAs
(excluding patients who were also current users of ACEls or ARBs).

When the numbers permit, we will separate "current use of RAS blockers" in two
subgroups: 1) monotherapy; and 2) combinations (among them or with other
antihypertensive drugs, in fixed-dose combinations or concomitantly used as separate
medicinal products).

The ATC codes of different drugs and/or pharmacological subgroups can be found in
Appendix I.
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The date of first prescription of the current treatment episode will also be extracted in
order to estimate the continuous duration of treatment. Then, duration will be
categorized as follows: <1 month, >1 month-1 year, > 1 year. The daily dose of main
drugs of interest will also be extracted and categorized as low-intermediate and high,
according to their respective SmPCs.

4.7.2. Covariates (potential confounding factors)

In addition to sociodemographic variables, we will consider the presence of the
following co-morbidities at index date: antecedents of hypertension, diabetes,
dyslipidemia, ischemic heart disease, atrial fibrillation, heart failure, thromboembolic
disease, cerebrovascular accident, asthma, chronic obstructive pulmonary disease
(COPD), chronic renal failure and cancer. Also, we extracted information on the current
use of the following drugs: oral anticoagulants, antiplatelet drugs, glucose-lowering
drugs (oral and insulin), statins, non-steroidal anti-inflammatory drugs (NSAIDs) and
corticosteroids (see Appendix I). We will also explore the validity to extract information
on use of paracetamol and metamizole. These drugs are often prescribed on demand,
and without an interview to patients, it may be hard to get valid information from clinical
records (this may also occur with some NSAIDs, such ibuprofen).

4.8. Statistical analysis:

Descriptive analysis: The features of cases and controls will be compared. We expect
large differences in comorbidity distribution, as cases are patients admitted to hospital
and controls are subjects extracted from the underlying population. According to
available data from lItaly, 74% of COVID-19 positive cases who died presented
hypertension and a high prevalence of other comorbidities (21). Consequently,
confounding by indication may reveal hard to control for, as RAS blockers are used for
comorbidities that may condition the admission to hospital and thus be strongly
associated to cases. In order to minimize this problem, we will compare the current use
of RAS blockers (as a whole and each different subgroups) with the current use of any
"other antihypertensive drug" (calcium-channel blockers, beta-blockers, alpha-blockers,
and diuretics).

Main analysis: Crude odds ratios (ORs) and their 95% confidence intervals (Cls) will be
computed through univariate conditional logistic regression to assess the association of
current use of RAS blockers with the outcome of interest as compared to non-use and
as compared to other antihypertensive drugs. After that, we built a multivariate model
including the aforementioned comorbidities and comedications all at once.

If the number of cases do not permit to adjust for all covariates we looked for, we will
construct different models removing covariates from it based on subject matter
knowledge. Finally, we will select the one with the best trade-off between the goodness
of fit and complexity. For some stratified analyses, it could be more convenient to use
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unconditional logistic regression (in that case, the matching variables will be included in
the model).

Effect modification: Stratified analysis will be performed to assess the potential
interaction of the main exposure variables with age, sex and background cardiovascular
risk, defined as high, intermediate and low. When numbers were small, only two
categories were used collapsing intermediate with high or low. The statistical interaction
will be assessed by comparing the AORs of different strata using the test of Altman and
Bland (22).

Sample size: Data of all subjects from the participating hospitals will be collected
consecutively. 10 controls extracted from BIFAP will be taken for each case. Simulations
for sample size calculation considering different scenarios (with standard alpha error =
0.05 and beta error = 0.20) resulted as follows (using OpenEpi sample size for
unmatched case-control studies; https://www.openepi.com/SampleSize/SSCC.htm):

OR Prevalence of use (%) Cases Controls

21.5 5 918 9172
10 499 4987
15 363 3624
20 298 2973
30 240 2396

22.0 5 277 2763
10 154 1540
15 115 1146
20 97 962
30 81 809

According to the data available in BIFAP (in 2015), the prevalence of use of the different
RAS blockers in the general population older than 40 years are: ACEl (13.2%), ARB
(13.9%), AA (1%), All (27.1%).

To compute the association of ACEl or ARB use and the outcomes separately with an OR
of at least 1.5, it would be necessary to include around 500 cases with their respective
matched controls (5000). In case of a lower prevalence of use of the drugs of interest
(5%) it would be necessary to include 1000 cases and 10,000 matched controls. The
latter is selected as the sample size to be reached, unless the Scientific Committee
decides to interrupt the study earlier®.

Intermediate analyses: Intermediate analyses will be performed at different points
along the study when the number of cases included are: 100, 500 and 750. At these
points, matched controls will be extracted from BIFAP. Based on the results obtained,

2 The calculations of sample size have been carried out for unmatched case-control studies The statistical
advisors have calculated a slightly lower sample for a matched case-control study (871 cases and 8710
controls)
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the Scientific Committee will deliberate about the need to continue with the data
collection.

Sensitivity analysis: The control series arise from 2018, the last available year in BIFAP,
while cases arise from 2020. Thus, in case of a secular trend in the use prevalence of
antihypertensive drugs, the exposure among controls would be underestimated and, as
a result, the AOR of antihypertensive drugs would be overestimated. To correct for this
potential problem, we will examine the trends of use prevalence of different
antihypertensive subgroups in BIFAP (people >40 years old) over the period 2010-2018
and forecast the prevalence of use for 2020. According to previous studies it is expected
a ratio 2020/2018 ranging from 1.05 to 1.10. This factor will be used to correct the AOR
associated with current use of RAS blockers as compared to non-use (dividing the AOR
obtained in the model by such factor). In the comparison of current use of RAS blockers
with current use of other antihypertensive drugs no correction is deemed necessary, as
it is expected that the secular trends will be similar in both subgroups.

All statistical analyses will be performed using the statistical software STATA/SE v.15
(StataCorp LLC, College Station, TX. USA. 2017).

5. LIMITATIONS

Limitations of the study are those of any observational study. There may be a residual
confounding due to unmeasured confounders. The study has been designed to assure
that population controls come from the same source population as cases. However, we
cannot ignore that we will use different data sources for cases (hospital records and
primary care records through HORUS) and for controls (BIFAP, which only includes
primary care records). Of note, both HORUS and BIFAP access to the same primary care
data. In none of the data sources there is a systematic registry of over-the-counter (OTC)
medications, so for drugs partially dispensed OTC (e.g. paracetamol, ibuprofen) an
important misclassification of the exposure is expected, although this error would affect
both cases and controls (non-differential). Finally, it is necessary to consider the current
situation of national emergency and the hard work conditions of healthcare
professionals; all this may have an impact on the quality of the information recorded in
the field. For this reason, and in order to make the study feasible, we have reduced the
number of variables for which we are extracting information.

6. ETHICS

The ethics committee (CEIm) of the University Hospital “Principe de Asturias” has
evaluated the study protocol and issued a favorable opinion on March 18, 2020. The
study protocol has also been classified as a post-authorization study with medicines of
human use with other design different than prospective (EPA-OD) by the Spanish Agency
for Medicines and Medical Devices (AEMPS) on March 18, 2020. Such classification is
valid for the entire country. The clinical record number (CRN) is unique for each subject
and thus is considered as personal data. The CRN is required to access the medical
records, but once information is extracted, a consecutive alpha-numeric code ("study
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id") will be assigned to each patient, so that the identification of the subject will be
protected. The CRN will remain locally linked to the "study id" in a cross-list that will be
kept under the custody of the Pl of each center. Only authorized members of the
research team and thus subjected to a duty of secrecy will access to the medical records
to extract the data. Due to the high number of patients, the urgency of the situation and
the dissociation of personal data, the CEIm granted a waiver for the informed consent
of patients, according to the Spanish law. The study will comply with the provisions of
the current legislation on research with human medicines and medical devices (Order
SAS 3470/2009, Royal Decree 1090/2015, Law 14/2007 of Biomedical Research and
Organic Law 3/2018 of data protection), as well as the ethical principles of the 2013
Declaration of Helsinki.

Prior to access to BIFAP data, the approval of the study protocol from the BIFAP Scientific
Committee (AEMPS) has been requested.

7. RESULTS COMMUNICATION AND PUBLICATIONS

Both preliminary and final results will be released first to the Pls of the project and, then
a report with those results will be submitted to the AEMPS. The coordinator researcher
of the study and all the Pls conducting the study are at the disposal of the AEMPS to
collaborate as scientific advisors for the decision-making process, when considered
appropriate. The final results will be submitted for publication in scientific journals
including all the researchers participating (Pls and collaborators) as co-authors. The
coordinator researcher will inform the AEMPS about the publication of the results and
will also send the manuscript at least one week in advance before submission for
publication.

8. ANTICIPATED RESULTS

The results of the study will allow us to obtain epidemiological evidence about the
possible association between the use of RAS blockers or NSAIDs and the risk of
developing COVID-19 requiring hospital admission. It is estimated that 30% of the
Spanish population over 40 years of age have exposure to RAS blockers and that 15%
regularly take NSAIDs, so the consequences of stopping these treatments must be
seriously considered. There may be other research groups in Spain and around the world
pursuing the same objectives, so it will be important to assess the consistency of the
different results obtained.

We expect to have the first interim results with 100 cases and 1000 controls in late
March. The rest of interim results and final report will be available in April.



English translation of Spanish v5.2, 29 March, 2020

REFERENCES

10.

11.

12.

13.

WanY, Shang J, Graham R, Baric R S, Li F. Receptor recognition by novel coronavirus
from Wuhan: An analysis based on decade-long structural studies of SARS. J Virol.
2020 https://doi.org/10. 1128/JV1.00127-20 [Epub ahead of print].

Turner A J, Hiscox J A, Hooper N M. ACE2: from vasopeptidase to SARS virus receptor.
Trends in Pharmacological Sciences, 2004, 25(6), 291-294.

Wrapp D, Wang N, Corbett KS, Goldsmith JA, Hsieh CL, Abiona O, et al. Cryo.EM
structure of the 2018-nCoV spike un the prefusion conformation. Science 2020, 367:
1260-1263.

Smyth, L. J., Canadas-Garre, M., Cappa, R. C., Maxwell, A. P., & McKnight, A. J. (2019).
Genetic associations between genes in the renin—angiotensin—aldosterone system
and renal disease: A systematic review and meta-analysis. BMJ Open, 9(4), e026777.
https://doi.org/ 10.1136/bmjopen-2018-026777

Ferrario CM, Jessup J, Chappell MC, et al. Effect of angiotensin-converting enzyme
inhibition and angiotensin Il receptor blockers on cardiac angiotensin-converting
enzyme 2. Circulation 2005; 111:2605-10.

Ocaranza MP, Godoy |, Jalil JE, Varas M, Collantes P, Pinto M et al. Enalapril
attenuates downregulation of angiotensin-converting enzyme 2 in the late phase of
ventricular dysfunction in myocardial infarcted rats. Hypertension 2006; 48: 572-
578. https://doi.org/10.1161/01.HYP.0000237862.94083.45

Soler MJ, Ye M, Wysocki J, William J, Lloveras J, Batlle D. Localization of ACE2 in renal
vasculature: amplification by angiotensin Il type 1 receptor blockade using
telmisartan. Am J Physol Renal Physiol 2009; 296: F398-405.

Burrell LM, Risvanis J, Kubota E, Dean RG, MacDonald PS, Lu S, et al. Myocardial
infarction increases ACE2 expression in rats and humans. Eur Heart J 2005; 26: 369-
375. https://doi.org/10.1093/eurheartj/ehil14

Furuhashi M, Moniwa N, Mita T, Fuseya T, Ishimura S, Ohno K et al. Urinary
angiotensin-converting enzyme 2 in hypertensive patients may be increased by
olmesartan, an angiotensin Il receptor blocker. Am J Hypertension 2015; 28: 15-21.
Walters TE, Kalman JM, Patel SK, Mearns M, Velkoska E, Burrel LM. Angiotensin
converting enzyme 2 activity and human atrial fibrillatio: increased plasma
angiotensin converting enzyme 2 activity is associated with atrial fibrillation and
more advanced left atrial structural remodelling. EP Europace 2017; 19:1280-87.
https://doi.org/10.1093/europace/euw246

Ramchand J, Patel SK, Srivastava PM, Farouque O, Burrell LM. Elevated plasma
angiotensin converting enzyme 2 activity is an independent predictor of major
cardiac events in patients with obstructive coronary artery disease. PLoS One 2018;
13 (6), e0198144. https://doi.org/10.1371/journal.pone.0198144

Zhou F, Yu T, Du R, Fan G, et al. Clinical course and risk factors for mortality of adult
inpatients with COVID-19 in Wuhan, China: a retrospective cohort study. Lancet
2020 https://doi.org/10.1016/ S0140-6736(20)30566-3

Sommerstein R. Preventing a covid-19 pandemic: ACE inhibitors as potential risk
factor for fatal Covid-19. BMJ 2020; 368

doi: https://www.bmj.com/content/368/bm;j.m810/rr-2

10



English translation of Spanish v5.2, 29 March, 2020

14.

15.

16.

17.

18.

19.

20.

21.

22.

O’Mara G. Could ACE inhibitors and particularly ARBs increase susceptibility to
COVID-19 infection? Available in https://www.bmj.com/content/368/bmj.m406/rr-
13

Gurwitz, 2020. Angiotensin receptor blockers as tentative SARS-COV-2 therapeutics.
Drug Dev Res 2020; 1-4. DOI: 10.1002/ddr.21656

FitzGerald GA. Misguided advice for COVID-19. Science 10.1126/science.abb8034
(2020).

Sparks M, Hiremath S. The coronavirus conundrum: ACE2 and hypertension Edition.
NephlJC, Available in: http://www.nephjc.com/news/covidace2, Access date: 25
March, 2020.

AEMPS. Nota informativa MUH (FV), 3/2020. La AEMPS informe que ningun dato
indica que el ibuprofeno agrave las infecciones por COVID-19. Available in:
https://www.aemps.gob.es/informa/notasinformativas/medicamentosusohumano
-3/2020-medicamentosusohumano-3/la-aemps-informa-que-ningun-dato-indica-
que-el-ibuprofeno-agrave-las-infecciones-por-covid-19/. Access date: 25 March,
2020.

AEMPS. Nota informativa MUH (FV), 5/2020. Medicamentos antihipertensivos que
actuan sobre el sistema renina-angiotensina e infeccion por COVID-19. Available in
https://www.aemps.gob.es/informa/notasinformativas/medicamentosusohumano
-3/seguridad-1/2020-seguridad-1/medicamentos-antihipertensivos-que-actuan-
sobre-el-sistema-renina-angiotensina-e-infeccion-por-covid-19/. Access date: 25
March, 2020.

Rodriguez-Martin S, Martin-Merino E, Lerma V, Rodriguez-Miguel A, Gonzalez O,
Gonzdlez-Herrada C, Ramirez E, Bellon T, de Abajo FJ. Active surveillance of severe
cutaneous adverse reactions: A case-population approach using a registry and a
health care database. Pharmacoepidemiol Drug Saf. 2018 Sep;27(9):1042-1050. doi:
10.1002/pds.4622.

Instituto Superiore di Sanitad. Report sulle caratteristiche dei pazienti deceduti
positivia COVID-19 in Italia (dati aggiornati al 20 Marzo 2020).

Altman DG, Bland JM. Interaction revisited: the difference between two estimates.
BMJ. 2003;326:219.

11



English translation of Spanish v5.2, 29 March, 2020

Appendix |: table of sociodemographic, co-morbidities and co-medication
variables
FEATURE CODE TYPE VALUES OBSERVATIONS
. XXX, XXXX2, Hospital name a'lcronym
Code Id Alphanumeric plus a consecutive
XXXXn
number
The acronym of the
participating hospital
Hospital hospital Nominal name (i.e. HUPA, for
Hospital Universitario
Principe de Asturias)
A cross-list will be created
with the “Id” so it will be
removed from the CRF.
Researchers of each
NHC - - - . .
hospital must remove this
variable before sending
the data to the
coordinating hospital.
Date of birth dob Date dd/mm/yyyy Date of birth of patients
. 0: Female
Sex sex Nominal 1: Male
Age at diagnosis age Quantitative 18ton In years
Date of hospital
date_ad Dat dd
admission ate_a ate /mm/yyyy
0: admitted to the
Evolution of the disease evolution Nominal current hospital
1: transferred to
another hospital
Fill in just in case the
Hospital of transfer hosp_trans Nominal string patient was transferred
to another hospital.
Fill in just in case the
Date of transfer date_trans Date dd/mm/yyyy patient was transferred
to another hospital.
Fill in just in case the
Hospital of origin hosp_orig Nominal string patient was transferred
to another hospital.
Date of SARS-coV-2 . .
positive test date_test Date dd/mm/yyyy Date of first positive test
Date. of COVID-10 clinical date_susp Date dd/mm/yyyy Date. of first COVID-19
suspicion suspicion
Icu icu Nominal O:no .Patlen_t admltted.to
1:yes intensive care unit
Date of admission in ICU date_icu Date dd/mm/yyyy
Fill in if patients meeting
Clinical criteria for ICU . . . 0: no c'rlterla foricu admls.smn
admission icu_crit Nominal 1: ves finally were not admitted
-y due to lack of box
availability in ICU.
0: In process
Outcome outcome Nominal 1: Discharge
2: Death

12
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Date of outcome date_outcome Date dd/mm/yyyy
. . . 0:no
History of hypertension aht Nominal 1: yes
. . . . 0:no
History of diabetes diabetes Nominal 1: yes Type 1 or Type 2
. . . 0:no .
Obesity obesity Nominal 1: yes Defined as BMI>30kg/m?
History of dyslipidemia dysli Nominal 0:no
y yslip yslip 1:yes
History of acute
myocardial infarction / . . 0:no
. . . ami Nominal
angina pectoris/ ischemic 1yes
heart disease
. . . . 0:no
History of heart failure h_fail Nominal
1:yes
History of atrial fibrillation | af Nominal O:no
1:yes
History of.deep venous dvt Nominal 0:no
thrombosis 1:yes
. . O:no
History of stroke stroke Nominal
1: yes
History of chronic
. . 0:no
obstructive pulmonary copd Nominal
. 1:yes
disease
History of asthma asthma Nominal O:no
1:yes
0:
History of cancer cancer_prev Nominal no
1:yes
Current cancer cancer_curr Nominal O:no
1:yes
H.|story of chronic kidney ckd Nominal O:no
disease 1:yes
her di ie.
Other diseases (ie dis_others Nominal String
Immune system or others)
Angiotensin converting Fill in if the patient was
s . . . 0:no .
enzyme inhibitors (ACEi) acei Nominal 1: ves treated in the past month
ATC: CO9A, C09B -y prior to diagnosis
ACEi, active principle acei_ap Nominal String
ACEi, daily dose acei_dd Quantitative n mg/day
ACEi, date of first . Date of treatment
prescription acei_fpd Date dd/mm/yyyy initiation
Angiotensin receptor 0'no Fill in if the patient was
blockers (ARB) arb Nominal 1: os treated in the past month
ATC: C09C, C09D -y prior to diagnosis
ARB, active principle arb_ap Nominal String
ARB, daily dose arb_dd Quantitative n mg/day
ARB, date of first Date of treatment
prescription Arb_fpd Date dd/mm/yyyy initiation
Aldosterone antagonists Fill in if the patient was
. 0:no .
(AA) aa Nominal 1: ves treated in the past month
ATC: CO3DA -y prior to diagnosis
AA, active principle aa_ap Nominal String
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AA, daily dose aa_dd Quantitative n mg/day
AA, date of first Date of treatment
prescription aa_fpd Date dd/mm/yyyy initiation
Aliskiren alisk Nominal O:no frlgal\:elg tirrle'd:)jtlzrs]';E r\::z;th
ATC: CO9X 1: yes : | the pe

prior to diagnosis
Sacubitril sacubi Nominal O:no E!;:e':; ti:et::tlzz;[ nmwlzith
ATC: CO9DX04 1:yes : ' the pe

prior to diagnosis
Calcium channel blockers
(including diltiazem and
verapamil)
ATC: C08, C09BB10,
C09BB02, C09BB12,
CO9BBO6, CO9BBOS, 0:no Fill in if the patient was
C09BB03, C09DBO1, cab Nominal 1: os treated in t:e ast month
C09DB02, CO1DBO4, Y rior to dia nopsis
C09DX01, CO9DX03, P &
C09DX06 CO9XAS53,
C09XA54, C10BX03,
C10BX07, C10BX09,
C10BX11, C10BX14
CaB, active principle cab_pa Nominal String
CaB, date of first Date of treatment
prescription Cab_fpd ate dd/mm/yyyy initiation
Diuretics 0:no Fill in if the patient was
ATC: CO3A, C03B, C03C, diur Nominal 1:yes treated in the past month
CO3DB, CO3E, CO3X prior to diagnosis
Diuretics, active principle | diur_ap Nominal String
Diuretics, date of first . Date of treatment
prescription diur_fpd Date dd/mm/yyyy initiation

inif -

setioders ) |,
ATC: CO7A 1: yes : e pe

prior to diagnosis
BB, active principle bb_ap Nominal String
BB, date of first Date of treatment
prescription bb_fpd Date dd/mm/yyyy initiation

Fill in if th i
Alpha-blockers (AB) alpha Nominal O:no t;e;:t;d?ni:stlzzt :’nv(a);th
ATC: CO2CA P 1:yes . | the pe

prior to diagnosis
AB, active principle alpha_ap Nominal String
AB, date of first Date of treatment

’ Ipha_fpd Dat dd

prescription alpha_lp ate /mm/yyyy initiation
Oral anticoagulants (OAC) 0'no Fill in if the patient was
ATC: BO1AA, BO1AE, oac 1: os treated in the past month
BO1AF, Y prior to diagnosis
OAC, active principle oac_pa Nominal String
Antiplatelet drugs antiplat 0no reated in she past morth
ATC: BO1AC P 1:ves : | the pe

prior to diagnosis
Antiplatelet drugs, active antiplat_ap Nominal String

principle
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Non-steroidal anti-
inflammatory drugs
(NSAIDs)

ATC: MO1AA, MO1AB,
MO1AC, MO1AE, MO1AG,

Fill in if the patient was

MO1AH, MO1AX01, . . 0:no .
MO1AX02, MOLAXO4, nsaid Nominal 1: yes tr(?ated |n. the pz.ast month
MO1AX07, MOLAX13, prior to diagnosis
MO01AX14, MO1AX17,
MO1AX18, M0O1AX22,
MO1AX23, MO1AX24,
MO1AX26, MO1AX68
NSAID, active principle nsaid_ap Nominal String
NSAID, daily dose nsaid_dd Quantitative n mg/day
NSAID, date of first . Date of treatment
prescription nsaid_fpd Date dd/mm/yyyy initiation
Corticosteroids for 0'no Fill in if the patient was
systemic use cortic Nominal 1: ves treated in the past month
ATC: HO2A, HO2B ’ prior to diagnosis
Cortic., active principle cortic_ap Nominal String
Cortic, daily dose cortic_dd Quantitative n mg/day
Cortic, date of first . Date of treatment
prescription cortic_fpd Date dd/mm/yyyy initiation
Acetaminophen
ATC: NO2BEO1, NO2BES1, Fill in if the patient was
NO2BE71, NO2AA59, . O:no .
NO2AJOL, NO2AJO6, aceta Nominal 1: yes trgated |n.the p:.ﬂst month
NO2AJ13, NO2AJ17 prior to diagnosis
MO03BA52, M03BXS55,
Acetaminophen, date of Date of treatment
first prescription aceta_fpd Date dd/mm/yyyy initiation
Metamizole 0o Fill in if the patient was
ATC: NO2BB02, NO2BB52, | meta Nominal 1: ves treated in the last month
N02BB91, AO3DB04 ' prior to diagnosis
Metam|z9le, date of first meta_ fpd Date dd/mm/yyyy Pz?\t'e c?f treatment
prescription initiation
Statins ) Fillin if the patient was
ATC: C10AA, C10BA, stat Nominal O:no treated in the last month
C10BX 1:yes prior to diagnosis
Ezetimibe 0:no Fill in if the patient was
ATC: C10AX09, C10BAOS5, | ezetim Nominal 1: ves treated in the last month
C10BA06, C10BA02 ) prior to diagnosis
Oral glucose lowering Fill in if the patient was
. 0:no .
drugs (OGLD) ogld Nominal 1: yes treated in the last month
ATC: A10B ’ prior to diagnosis
OGLD, active principle . . When. usgd |n'
. . L ogld_ap Nominal String combination, include all
(including combinations) . S
active principles
. Fill in if the patient was
Insulin . . . 0:no .
insulin Nominal treated in the last month
ATC: A10A 1:yes

prior to diagnosis
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