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ABSTRACT

Objective To describe mortality of in-hospital patients
with COVID-19 and compare risk factors between
survivors and non-survivors.

Design Prospective cohort of adult inpatients.

Setting Tertiary healthcare teaching hospital in
Guadalajara, Mexico.

Participants All patients with confirmed COVID-19
hospitalised from 25 March to 7 September 2020 were
included. End of study: 7 November 2020.

Primary outcome measures Patient survival analysed
by the Kaplan-Meier method and comparison of factors
by the log-rank test. Mortality risk factors analysed by
multivariate Cox’s proportional-hazard model.

Results One thousand ten patients included: 386 (38%)
died, 618 (61%) alive at discharge and six (0.6%) remained
hospitalised. There was predominance of men (63%) and
high frequency of overweight—obesity (71%); hypertension
(54%); diabetes (40%); and lung (9%), cardiovascular

(8%) and kidney diseases (11%); all of them significantly
more frequent in non-survivors. Overweight—obesity was
not different between groups, but severity of disease
(Manchester Triage System and quick Sequential Organ
Failure Assessment) was significantly worse in non-
survivors, who were also significantly older (65 vs 45
years, respectively) and had haematological, biochemical,
coagulation and inflammatory biomarkers more altered than
survivors. Mortality predictors were invasive mechanical
ventilation (IMV; OR 3.31, p<0.0001), admission to
intensive care unit (ICU; OR 2.18, p<0.0001), age (OR 1.02,
p<0.0001), Manchester Triage System (urgent OR 1.44,
p=0.02; immediate/very urgent OR 2.02, p=0.004), baseline
C reactive protein (CRP; OR 1.002, p=0.009) and antecedent
of kidney disease (OR 1.58, p=0.04)

Conclusions Mortality in hospitalised patients with
COVID-19 in this emerging country centre seemed to be
higher than in developed countries. Patients displayed

a high frequency of risk factors for poor outcome, but

the need for IMV, ICU admission, older age, more severe
disease at admission, antecedent of kidney disease and
higher CRP levels significantly predicted mortality.
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Strengths and limitations of this study

» Several variables such as the optimal use and effi-
cacy of antivirals and antibiotics, adherence to high
standards of supportive therapies (particularly in-
vasive mechanical ventilation or renal replacement
therapies) or others could not be exhaustively anal-
ysed in this study as data were collected exclusively
by means of the electronic medical records.

» On the other hand, a large sample size from a sin-
gle centre supports the internal validity of results,
but extrapolation to other settings needs to be
investigated.

» Due to the scarcity of data in one of the geographical
area most affected by the COVID-19 pandemic, our
results gain special relevance.

INTRODUCTION

By January 2020, a novel coronavirus,
SARS-CoV-2 (previously known as 2019-
nCoV) ,1 was identified as the cause of a pneu-
monia outbreak in Wuhan, China, which was
later named as COVID-19 by the WHO.? Due
to its widespread infectivity and high conta-
gion rate, the virus infected and caused death
of thousands of people in China and then
spread to the rest of the world. SARS-CoV-2
has become a global health threat,” and by
the beginning of December 2020, COVID-19
has caused the death of 1 496075 people
worldwide and infected almost more than
65 million."

Nowadays, Latin America has a high burden
of the disease, with five countries within
the top 20 with more diagnosed cases and
mortality. Due to economical restrictions
and lack of resources, some countries in this
area are facing difficulties in implementing

BM)

Cueto-Manzano AM, et al. BMJ Open 2021;11:€050321. doi:10.1136/bmjopen-2021-050321 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0002-0343-9508
http://orcid.org/0000-0003-4539-8537
http://orcid.org/0000-0001-6665-3950
http://orcid.org/0000-0001-6868-6465
http://orcid.org/0000-0003-3061-521X
http://orcid.org/0000-0001-6230-8359
http://orcid.org/0000-0002-5052-457X
http://orcid.org/0000-0003-2935-8703
http://orcid.org/0000-0002-2828-3896
http://orcid.org/0000-0002-8321-7883
http://orcid.org/0000-0001-7749-1002
http://orcid.org/0000-0003-2326-2911
http://orcid.org/0000-0002-4903-1671
http://orcid.org/0000-0003-3181-3912
http://orcid.org/0000-0001-5391-1041
http://orcid.org/0000-0001-7519-141X
http://dx.doi.org/10.1136/bmjopen-2021-050321
http://dx.doi.org/10.1136/bmjopen-2021-050321
http://dx.doi.org/10.1136/bmjopen-2021-050321
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2021-050321&domain=pdf&date_stamp=2021-07-19

diagnostic strategies for a large number of people and
providing care for severe cases. Thus, having reliable data
gains major relevance for administrators and govern-
ments to take oriented decisions, researchers to perform
studies and the general population to take preventive
actions and learn about the progression of disease in
their particular setting. Many international and national
organisations provide daily numbers of COVID-19 cases,
recoveries and deaths4—6; however, local data with greater
details are essential to know the profile of the pandemic,
the clinical course of the disease and mortality risk factors
in such countries. Surprisingly, few data about these
issues are available at the present time in our country or
the Latin America region.

Therefore, the aim of this study was to describe mortality
rate of in-hospital patients with laboratory-confirmed
COVID-19, as well as to compare the risk factors and main
characteristics between survivors and non-survivors.

METHODS
This study was a prospective cohort of adult (=18 years
old) inpatients from the Hospital de Especialidades,
Centro Médico Nacional de Occidente, Instituto Mexi-
cano del Seguro Social (IMSS). The latter is a tertiary care
teaching centre and one of the three hospitals converted
to treat patients with COVID-19 of the social security
system (IMSS) in the state of Jalisco. All patients were
screened, managed and hospitalised according to the
WHO Interim Guidance for COVID-19.” All patients with
a confirmed diagnosis of COVID-19 hospitalised since 25
March 2020 (the first case admitted in our hospital) and
7 September 2020 (date in which the hospital stopped
to be exclusively a COVID-19 centre) were included in
this analysis. The end of the study was established on 7
November 2020, and the final status of patients was classi-
fied as alive, dead or remaining hospitalised.
Sociodemographic, clinical, treatment and outcome
variables were collected from electronic medical records.
Laboratory data were collected from the central labora-
tory electronic record of our hospital. Laboratory confir-
mation of SARS-CoV-2 was performed by the Laboratorio
de Apoyo a la Vigilancia e Investigacion Epidemiologica, Centro
de Investigacion Biomédica de Occidente, the only authorised
laboratory for processing respiratory specimens within
the IMSS in our region. Nasopharyngeal and oropharyn-
geal specimens were used for testing by real time reverse
transcriptase (RT)-PCR with the Berlin protocol.
Baseline laboratory blood examinations included
complete blood count, coagulation profile, blood chem-
istry, electrolytes and kidney and liver function tests by
usual techniques. Creatine kinase, lactate dehydroge-
nase (LDH), myocardial enzymes and C reactive protein
(CRP) were measured by an enzymatic colorimetric
method in a VITROS 4600 Chemistry System—Ortho
Clinical Diagnostics. Ferritin was measured by chemilumi-
nescence in an automated analyser LIAISON, DiaSorin,
whereas D-dimer, procalcitonin and N-terminal pro b-type

20

Number of patients

Admission date

207 [Jalive M Dead B

15—

Number of patients

—-~
8s

Figure 1 Number of admissions (A) and discharges (B) per
day during the period of study.

natriuretic peptide were measured in an immunoanalyser
VIDAS PC bioMérieux SA by enzyme-linked fluorescent
assay. All patients had chest radiographs and/or CT scan.
Protocol was approved by the local research committee
(number: R-2020-1301-151). It was not possible to involve
patients or the public in the design, conduct, reporting or
dissemination plans of our research.

Definitions

Secondary infection was diagnosed when patients showed
clinical symptoms or signs of pneumonia or bacteremia,
and a positive culture of a new pathogen was obtained
from lower respiratory tract specimens or blood samples
after admission.® ¥ Acute kidney injury was diagnosed
according to the Kidney Disease: Improving Global
Outcomes (KDIGO) clinical practice guidelines," and
acute respiratory distress syndrome (ARDS) was diag-
nosed according to the Berlin definition."" The illness
severity was defined according to the Manchester Triage
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Table 1 Comparisons of demographical characteristics between non-survivors and survivors at admission

Variable Total Non-survivors Survivors P value
Number of patients, N (%) 1010 386 (38) 624 (62)
Referred from another unit, N (%) 603 (60) 242 (63) 361 (58) 0.07
Time from illness onset to hospitalisation (days) 7.0 (5.0-10.0) 7.0 (4.0-10.0) 8.0 (5.0-10.0) 0.29
Age (years) 58.0 (47-69) 65.0 (55-74) 54.5 (43-65) <0.0001
Sex, N (%) 0.09
Man 631 (63) 254 (66) 377 (60)
Woman 379 (37) 132 (34) 247 (40)
Smoking, N (%) 284 (28) 117 (30) 167 (27) 0.22
Comorbidities, N (%)
Diabetes mellitus 400 (40) 172 (45) 228 (36) 0.01
Vintage (years) 10 (5-20) 13.0 (6-20) 10.0 (4-20) 0.01
Arterial hypertension, N (%) 540 (54) 245 (63) 295 (47) <0.0001
Vintage (years) 9.0 (5-15) 10.0 (5-15) 8.0 (4-15) 0.21
Use of ARB 335 (33) 157 (64) 179 (61) 0.42
Use of ACEI 84 (8) 41 (17) 43 (15) 0.49
Body weight classification, N (%) 0.54
Low 11 (1) 6 (1) 5(1)
Normal 151 (15) 91 (15) 60 (15)
Overweight 305 (30) 108 (28) 197 (32)
Obesity 410 (41) 155 (40) 255 (41)
Lung disease, N (%) 90 (9) 44 (11) 46 (7) 0.03
Cardiovascular disease, N (%) 79 (8) 40 (10) 39 (6) 0.02
Kidney disease, N (%) 106 (11) 56 (14) 50 (8) 0.01
Immunosuppression, N (%) 38 (4) 17 (4) 21 (3) 0.40

ACEI, ACE inhibitors; ARB, angiotensin receptor blockers.

System'? and the quick Sequential Organ Failure Assess-
ment (qSOFA) Score."

Patient and public involvement

Due to the nature of the pandemic and severity of
disease in hospitalised cases, patients and public were not
involved neither in the development of research question
and outcome measures nor in the design, recruitment
and conduct of the study.

Statistical analysis

Quantitative variables are presented as median (IQR)
and nominal ones as N (%). Mann-Whitney U or %2 tests
were used to compare differences between survivors and
non-survivors, in the case of quantitative and nominal
variables, respectively. Analysis of patient survival was
performed using the Kaplan-Meier method and compar-
ison of factors by the log-rank test."* Mortality risk factors
were analysed by multivariate Cox’s proportional-hazard
model in which variables resulting as significant from the
univariate analysis, or those considered relevant from the
clinical point of view or previous published literature,

were included (in a stepwise manner). A one-tailed
p<0.05 was considered statistically significant.

RESULTS

One thousand ten patients with confirmed COVID-19
were admitted to our hospital during the period of this
report: 386 (38.2%) died, 618 (61.2%) were alive at
discharge and six (0.6%) remained hospitalised. Up to
the end of follow-up, only 42 (4%) were health workers. In
all cases of death, the primary cause was related to acute
respiratory distress due to SARS-CoV-2. Other patholo-
gies mentioned as associated to death were unspecified
pneumonia, acute kidney failure or exacerbated chronic
kidney failure, arterial hypertension, diabetes mellitus,
sepsis, obesity, pulmonary fibrosis and acute endocarditis.
Figure 1 shows the number of patients per day admitted
and discharged during the study period. In concordance
with the observed in the general population of Mexico
and the state of Jalisco, admissions started to increase by
mid-May, reaching the maximum peak in the months of
June and August and then observing a decrease by the
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Table 2 Comparisons of symptoms and clinical characteristics between non-survivors and survivors at admission

Variable Total Non-survivors Survivors P value
Symptoms, N (%)
Dyspnoea 836 (83) 337 (87) 500 (80) 0.003
Fever 737 (73) 265 (69) 472 (76) 0.01
Cough 688 (68) 254 (66) 434 (70) 0.21
Cephalea 411 (41) 138 (36) 273 (44) 0.01
Myalgia/arthralgia 424 (42) 134 (35) 290 (46) <0.0001
Upper airway symptoms 411 (41) 162 (42) 249 (40) 0.52
Asthenia/adynamia 498 (49) 176 (46) 322 (52) 0.06
Others (gastrointestinal, rash) 545 (54) 210 (54) 335 (54) 0.81
Manchester Triage System, N (%) <0.0001
Standard and non-urgent 639 (63) 156 (40) 483 (78)
Urgent 303 (30) 188 (49) 115 (18)
Immediate and very urgent 68 (7) 42 (11) 26 (4)
qSOFA <0.0001
0 311 (31) 81 (21) 230 (37)
1 560 (55) 220 (57) 340 (55)
2 122 (12) 69 (18) 53 (8)
3 72 6 (4) 1(0.2)
Temperature (°C) 37.0 (36.5-37.4) 36.9 (36.5-37.1) 37.0 (36.5-37.5) <0.0001
Pulse oximetry (%) 88 (81-93) 85 (74-92) 90 (84-93) 0.009
Respiratory rate (x min) 22 (20-25) 23 (20-26) 22 (20-25) <0.0001
Systolic blood pressure (mm Hg) 125 (113-139) 128 (113-140) 125 (112-138) 0.12
Diastolic blood pressure (mm Hg) 76 (70-84) 75 (70-84) 78 (70-84) 0.01

qSOFA, quick Sequential Organ Failure Assessment.

last week of August until our hospital stopped to be an
exclusive COVID-19 reference centre. Although a clear
pattern was not observed, mortality of in-hospital patients
with COVID-19 seemed to increase mainly since the last
weeks of July.

Table 1 shows demographical characteristics of patients
at admission. No differences were observed between survi-
vors and non-survivors neither in the number of patients
spontaneously arrived versus referred from another
medical unit nor in the time from illness onset to hospi-
talisation. Median age was 58 years, but non-survivors
were 10 years older than survivors. In both groups, there
was a predominance of male sex and high frequency of
comorbidities such as overweight and obesity (almost
three-quarters of patients); diabetes mellitus and arte-
rial hypertension (almost half of the patients each); and
antecedents of pulmonary, cardiovascular and kidney
disease (around 10% each). All these comorbidities were
more frequently observed in non-survivors, except for
overweight and obesity. In patients with hypertension,
intake of angiotensin receptor blockers (ARB) or ACE
inhibitors (ACEI) was not different between groups.

Table 2 shows the comparison of symptoms and clin-
ical findings between groups. Most frequently reported

symptoms on admission were dyspnoea, fever and cough;
dyspnoea was significantly more frequent in patients who
died, whereas fever, cephalea and myalgia/arthralgia
were more frequent in those who survived. Severity of
disease was strongly associated with mortality evaluated
either by the result of the Manchester Triage System
or by the qSOFA Scale. At admission, median values of
temperature and blood pressure were not remarkably
altered in both groups, but respiratory rate was higher
and pulse oximetry lower in patients who died at the end
of follow-up.

Comparisons of laboratory and imaging findings on
admission are shown in table 3. In general, at baseline,
patients displayed data compatible with acute inflam-
matory response, including leukocytosis, lymphopenia,
and high levels of procalcitonin, CRP and ferritin, all
of them more remarkably altered in patients who died.
Serum concentrations of glucose, urea, creatinine, aspar-
tate aminotransferase, total creatine kinase and LDH
were also significantly higher in non-survivors than in
survivors. Additionally, non-survivors had higher levels
of creatine kinase-MB, cardiac troponin I and N-terminal
pro b-type natriuretic peptide, reflecting a more dete-
riorated cardiac function and a marked prothrombotic
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Table 3 Comparisons of laboratory and imaging findings between non-survivors and survivors at admission

Variable Total Non-survivors Survivors P value

Laboratory
Haemoglobin (g/dL) 14.1 (12.4-15.3) 13.7 (11.6-15.2) 14.2 (12.9-15.4) <0.0001
Leukocytes (x10%L) 9.15 (6.65-13.40) 10.82 (7.45-15.97) 8.50 (6.30-12.05) <0.0001
Lymphocytes (x10%L) 0.90 (0.60-1.34) 0.81 (0.54-1.12) 0.97 (0.66-1.43) <0.0001
Platelets (x10%L) 238 (182-305) 223 (168-294) 247 (193-311) <0.0001
Glucose (mg/dL) 136 (108-205) 151 (116-234) 128 (102-176) <0.0001
Urea (mg/dL) 42.0 (30-66) 60.0 (36-96) 36.0 (24-54) <0.0001
Creatinine (mg/dL) 0.80 (0.62-1.16) 0.91 (0.68-1.43) 0.75 (0.60-1.00) <0.0001
Albumin (g/dL) 3.0 (2.7-3.5) 2.9 (2.6-3.3) 3.2 (2.7-3.5) 0.10
Aspartate aminotransferase (U/L) 51 (38-71) 57 (40-76) 48 (36-66) <0.0001
Alanine aminotransferase (U/L) 37 (24-60) 35 (23-55) 39 (25-63) 0.02
Creatine kinase (U/L) 102 (51-225) 109 (55-250) 93 (47-204) 0.02
Creatine kinase-MB (ng/dL) 17.0 (10.0-27.0) 19.0 (11-33) 16.0 (10-24) <0.0001
Lactate dehydrogenase (U/L) 443 (336-601) 537 (411-746) 403 (312-508) <0.0001
High sensitivity C reactive protein (mg/L) 162 (70-259) 200 (85-270) 141 (63-231) <0.0001
Ferritin (ug/L) 865 (472-1545) 1000 (556-1857) 816 (440-1452) 0.001
D-dimer (ng/mL) 776 (374-1849) 1050 (457-2937) 651 (341-1248) <0.0001
Prothrombin time extension (seconds) 1.17 (1.0-1.8) 1.18 (1.0-1.8) 1.15(1.0-1.9) 0.77
Partial thromboplastin time extension (seconds) 1.15 (0.92-3.22) 1.20 (0.9-3.0) 1.15 (0.9-3.3) 0.95
Cardiac troponin | (ng/dL) 13.6 (3.9-33.2) 24.6 (9.7-77.4) 8.9 (2.1-20.9) <0.0001
N-terminal pro b-type natriuretic peptide (pg/mL) 476 (118-1999) 1083 (424-2811) 240 (79-918) <0.0001
Procalcitonin (ng/mL) 0.24 (0.09-0.84) 0.49 (0.16-1.65) 0.16 (0.07-0.49) <0.0001

Imaging findings
Pulmonary consolidation, N (%) 391 (39) 159 (41) 232 (37) 0.44
Ground-glass opacity, N (%) 737 (73) 296 (77) 441 (71) 0.07
Bilateral pulmonary infiltration, N (%) 526 (52) 198 (51) 328 (53) 0.74

Creatine kinase-MB, creatine kinase isoenzyme MB

activity determined by higher concentrations of D-dimer
than survivors. On the other hand, the presence of lung
imaging findings compatible with COVID-19 (consolida-
tion, ground-glass opacities and bilateral infiltrations)
was reported in electronic records in about 40%-80% of
cases each, but they were not different between groups.
Regarding the treatment (table 4), not many differences
were found between groups. There was an extensive use
of antibiotics and steroids (mostly dexamethasone), and
it was higher in non-survivors. In particular, azithromycin
was employed in around 25% and hydroxychloroquine in
6% of cases, without intergroup differences. Half of the
patients had a record of use of antivirals, and virtually all
consisted of lopinavir/ritonavir. Twelve patients received
tocilizumab, and three of them died. In addition, almost
90% of patients in both groups had antithrombotic
therapy prophylaxis; in our hospital, only enoxaparin
was used for this purpose. Admission to intensive care
unit (ICU) and invasive mechanical ventilation (IMV),
as well as renal replacement therapy, were clearly more
frequent in non-survivors than in survivors; median time
from illness onset to initiation of IMV was not different

between groups, but non-survivors had less time with this
therapy than survivors. Moreover, the use of different
types of renal replacement therapies was not different
between groups.

Regarding the clinical outcomes (table 5), it was clear
that development of respiratory failure and ARDS was
significantly associated with higher mortality of patients
with COVID-19, although time elapsed between illness
onset and respiratory failure was shorter in survivors.
Development of acute kidney failure (or exacerbation of
chronic kidney disease) was also significantly associated
with higher mortality, as well as secondary infection, coag-
ulopathy and cardiovascular complications, although the
latter three were observed in a smaller proportion than
the first two complications. Median length of stay in ICU
was similar between groups, whereas hospital length of
stay and time elapsed from illness onset to the final event
were 1day longer in survivors.

Finally, in the multivariate Cox’s proportional-hazard
model (table 6) performed to identify variables that
independently predicted mortality, the presence of
IMV, admission to ICU, older age, more severe disease
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Table 4 Comparisons of main treatments received by non-survivors and survivors

Variable Total Non-survivors Survivors P value
Antibiotics, N (%) 855 (85) 350 (91) 505 (81) <0.0001
Azithromycin 247 (25) 90 (23) 157 (25) 0.53
Hydroxychloroquine 59 (6) 23 (6) 36 (6) 0.90
Antivirals, N (%) 498 (49) 192 (50) 306 (49) 0.83
Steroids, N (%) 760 (75) 315 (82) 445 (71) <0.0001
Antithrombotic prophylaxis, N (%) 879 (87) 340 (88) 539 (86) 0.43
Intensive care unit admission, N (%) 217 (22) 123 (32) 94 (15) <0.0001
Invasive mechanical ventilation (IMV), N (%) 298 (29) 254 (66) 44 (7) <0.0001

Time from illness onset to IMV (days) 10.0 (6.0-14.0) 10.0 (7.0-14.0) 10.0 (5.2-14.7) 0.65

Time with IMV (days) 9.0 (4.2-15.0) 9.0 (4.0-13.0) 14.0 (9.0-27.0) <0.0001
Renal replacement therapy, N (%) 59 (6) 49 (13) 10 (2) <0.0001

Conventional haemodialysis 41 (69) 34 (69) 7 (70)

Peritoneal dialysis 10 (17) 8 (16) 2 (20)

Sustained low-efficiency dialysis 8 (14) 7 (14) 1(10)

classified by the Manchester Triage System, higher serum
CRP at admission and antecedent of kidney disease were
the only significant predictors for higher mortality in
these patients.

DISCUSSION

The present study is one of the first reports of risk factors
for COVID-19 mortality in Latin America. Two studies
with smaller numbers of patients exclusively admitted to
ICU reported a mortality of 52% in Mexico'® and 15% in
Brazil.'® Our results indicate that, considering hospitalised
patients both from the ICU and the ward, mortality in our
setting may be higher than the reported in other parts of
the world (12%-28%).'"*! Possible reasons for the high
mortality rate in this population may include differences
in thresholds for hospitalisation in our country; however,
the presence of high-risk factors may also be involved and
is noteworthy to mention.

Median age of patients from our setting was younger
than informed in other series from the USA or Europe'*2’;
notwithstanding, non-survivors were 10years older than
survivors. Even though the Mexican general population
had a high prevalence of comorbid conditions such as
hypertension and diabetes,” hospitalised patients with
COVID-19 and particularly those who died had a remark-
ably higher frequency of such risk factors than those
who survived. The use of ARB or ACEI as associated with
higher, lower or similar risk for SARS-CoV-2 infection
remains controversial%; in our study, their use was similar
between groups. Mexico has one of the highest preva-
lence of overweight—obesity in the world, affecting 75%
of adults,” a percentage similar to the observed in these
hospitalised patients, although proportions of overweight
and obesity are inverted in the latter compared with the
general population. Overweight—obesity, however, was
not different between groups. Other comorbidities such

Table 5 Comparisons of outcomes between non-survivors and survivors

Variable Total Non-survivors  Survivors P value
Respiratory failure, N (%) 668 (66) 350 (91) 318 (51) <0.0001
Time from iliness onset to respiratory failure (days) 7.0 (4.0-12.0) 8.0 (5.0-12.0) 7.0 (4.0-11) 0.04
Acute respiratory distress syndrome, N (%) 408 (40) 364 (94) 44 (7) <0.0001
Secondary infection, N (%) 105 (10) 74 (19) 32 (5) <0.0001
Coagulopathy, N (%) 36 (4) 24 (6) 12 (2) <0.0001
Acute kidney failure, N (%) 224 (22) 182 (47) 42 (7) <0.0001
Cardiovascular complication, N (%) 53 (5) 10) 14 (2) <0.0001

Intensive care unit length of stay (days) 9.0 (5.0-15.0) 5.0-14.0) 10.0 (5.0-17.0) 0.36

Hospital length of stay (days)

Time from illness onset to death, discharge or end of the
study (days)

10.0 (6.0-15.0)
17.0 (12.0-23.0)

4.0-15.0)

39 (

0(

0 10.0 (7.0-15.0)  0.01
17.0 (10.0-23.0)

18.0 (13.0-24.0) 0.005
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Table 6 Results of the multivariate Cox’s proportional-
hazard model (x2 112.3, p<0.0001) to predict mortality in
patients with COVID-19

Variable OR 95% CI P value
Invasive mechanical 3.31 2.32t0 4.74 <0.0001
ventilation
Intensive care unit 2.18 1.56 to 3.04 <0.0001
admission
Age 1.02 1.06to 2.05 0.001
Manchester Triage System
Standard and non- - Reference 0.008
urgent
Urgent 1.44 1.06to 2.05 0.02
Immediate and very 2.02 1.25t03.26 0.004
urgent
Baseline C reactive 1.002 1.001to 1.003 0.009
protein
Antecedent of kidney 1.58 1.02to0 2.45 0.04
disease

Independent variables included in the model: age, sex female=0
and male=1), diabetes mellitus (no=0 and yes=1), arterial
hypertension (no=0 and yes=1), antecedent of cardiovascular
disease (no=0 and yes=1), antecedent of kidney disease (no=0 and
yes=1), Manchester Triage System Scale, leukocytes, lymphocytes,
C reactive protein, troponin |, invasive mechanical ventilation (no=0
and yes=1), intensive care unit admission (no=0 and yes=1), renal
replacement therapy (no=0 and yes=1), coagulopathy complication
(no=0 and yes=1), use of antibiotics (no=0 and yes=1) and use of
steroids (no=0 and yes=1).

as lung, cardiovascular or kidney diseases and immuno-
suppression were found with similar frequencies than
other reports,' " and all of them were more frequent in
NoN-survivors.

Symptomatology was also similar to the previously
reported, and only the presence of dyspnoea, in concor-
dance with a more compromised respiratory function
on admission (higher respiratory rate and lower pulse
oximetry), was significantly more frequent in patients
who died; interestingly, non-respiratory symptoms such
as fever, cephalea and myalgia/arthralgia were more
frequent in survivor patients.

Patients with COVID-19 hospitalised in our centre
showed alteration in several haematological, biochem-
ical, coagulation, and inflammatory biomarkers that have
been associated with severe or fatal illness.**

Clinical management received by patients seemed to
be similar in many aspects to other parts of the world.”
However, it was a lower use of azithromycin and hydroxy-
chloroquine, and it was not different between survivors
and non-survivors. Half of the patients received lopinavir/
ritonavir, but this antiviral was not associated with a better
survival, in concordance with others.?® In addition, nearly
90% of patients in both groups had antithrombotic
therapy with enoxaparin as it has been recommended
in hospitalised patients,27 but no difference was found

between survivors and non-survivors as reported in some
previous cohort studies.” * On the other hand, more
non-survivor patients received antibiotics and steroids
than survivors; a decision by treating doctors to use them
in patients with more severe disease versus adverse effects
cannot be ruled out.

One of the most relevant findings was the develop-
ment of lung damage (respiratory failure and ARDS) as a
marker of poor outcome. Patients who died suffered from
amore severe respiratory damage as judged by the higher
need for IMV and the shorter time they survived with
such a therapy. The higher mortality among ventilated
(82%) versus non-ventilated patients (18%) was similar
to other series of critically ill patients.'®*' Non-survivor
patients also have a more severe involvement of other
organs, evidenced by development of acute kidney failure
and the increase of several markers of cardiac involve-
ment and procoagulant activity. Most patients that devel-
oped acute kidney failure were conservatively managed,
and only 6% received a renal replacement therapy.

Besides the IMV due to respiratory insufficiency and the
admission to ICU, older age, severity of disease at admis-
sion, baseline high CRP and antecedent of kidney disease
were the main predictors for mortality in the multivariate
analysis. In the light of these findings, higher attention
and improvement of the management of IMV, kidney
disease and the inflammatory storm in COVID-19 might
be areas of opportunity to positively affect the outcome of
in-hospital patients. Particularly in the latter issue, some
therapies (ie, tocilizumab)™ may be promissory; however,
in settings with limited economic resources as ours, high
cost could be restrictive. Alternative anti-inflammatory
treatments could be investigated.

A recent study in population without social security
from the centre of Mexico®' showed a mortality rate 8%
lower than the present study; besides the fact that ours
was a population covered by social security, patients in
this study also seemed to have more frequently diabetes
and hypertension.

Our study has several limitations. Several variables such
as the optimal use and efficacy of antivirals and antibi-
otics, adherence to high standards of supportive thera-
pies (particularly IMV or renal replacement therapies) or
others could not be exhaustively analysed in this study as
data were collected exclusively by means of the electronic
medical records. On the other hand, a large sample size
from a single centre supports the internal validity of our
results, but extrapolation to other settings needs to be
investigated.

Due to the scarcity of data in one of the geograph-
ical area most affected by the COVID-19 pandemic,
our results gain special relevance. Latin America and
Mexico, in particular, are regions with high prevalence
of non-communicable diseases, which are risk factors for
SARS-CoV-2 infection. Moreover, socioeconomic prob-
lems may preclude the provision of the most updated
means for high-standard management of severe cases, that
is, the hospitalised patients. Our data are in concordance
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with others,” suggesting that overcrowding and shortage
of resources are highly contributing to mortality in
settings like ours. Further research is needed to know the
real implications of our findings in other areas or centres;
meanwhile, they will contribute to a better understanding
of COVID-19 in some places with similar conditions and
probably help in the guidance for research and treatment
strategies. Evidently, better specialised attention is needed
to improve results, but emerging countries should also
pay more attention in massive adoption of preventive
measures against this disease.

In conclusion, mortality in hospitalised patients with
COVID-19 in this centre of the west of Mexico seemed
to be higher than in developed countries. These patients
displayed a high frequency of risk factors for poor
outcome, but the need for IMV, ICU admission, older age,
more severe disease at admission, antecedent of kidney
disease and higher CRP levels were the most significant
predictive factors for mortality.
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