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Introduction
On March 11, 2020, the World Health 

Organization (WHO) declares a new 
pandemic due to the rapid spread of 
SARS-CoV-2 outside of China [1]. Patients 
infected with SARS-CoV-2 can develop a 
severe viral pneumonia named COVID-19 
disease, characterized by severe respiratory 
failure that leads to a high demand for 
beds in intensive care units (ICU), putting 
the national health system to the test [2,3]. 
On February 27, 2020, the first case of 
COVID-19 was diagnosed in Mexico [4], and 
almost a month later on March 13, 2020, the 
first case was diagnosed in San Luis Potosi. 

San Luis Potosi is one of the thirty-one 
states that, together with Mexico City, make 

up Mexico. It is located in the central Mexican 
highlands. The total area of the state is 
60,546.79 km² and represents approximately 
three percent of the total area of the 
country. It is divided into 58 municipalities. 
The admission of COVID-19 patients to 
ICUs varies markedly between countries, 
from 9% in Italy [4] to 32% in China [5]. 
According to data published by the National 
Epidemiological Surveillance System [6] dated 
January 31, 2021, of the 24448 hospitalized 
patients, 291were admitted to the ICU, which 
corresponds to 1.19 % of admissions within 
the ICU, with a total of 158,536,000 deaths, 
of which 32,729 occurred only in January 
2021. Taking into consideration that both 
the characteristics of the patients admitted 
to the ICU for COVID-19, as well as the 

Abstract
The high rates of hypertension, obesity and diabetes in San Luis Potosí are worrying, since it has been 
shown that the existence of comorbidities associated with SARS-CoV-2 infection increases the risk of 
mortality, however most of the evidence comes from of other populations in the world for which it is 
necessary other investigations that focus on the Mexican population, in this case potosine. The objective 
of this study is to describe the clinical and respiratory characteristics of seriously ill and deceased patients 
with COVID-19, in a state in northeastern Mexico. And determine comorbidities, in order to apply 
better measures aimed at safeguarding the population at risk. Design: prospective and observational 
in the same medical center. Methods: Different types of variables, such as demographic data, severity, 
laboratory variables, ventilatory assistance received (high-flow oxygen therapy [HFO] and invasive 
mechanical ventilation [IMV]), oxygenation (PaO2, PaO2/FiO2), comorbidities and complications were 
automatically obtained. In order to analyze the difference between medians, the Fisher test (categorical 
variables) and the Mann-Whitney U test were used. A value of p <0.001 was considered significant. 
Results:  163 patients were included (G1 = 51 [31.2%]; G2 = 92 [56.44%] and G3 = 20 [31.74%]); age 
65 (52-72) years; 68% men, APACHE II 18 (15 -24); SOFA 6 (4-7); arterial hypertension (25.11%) and 
obesity (16.82%) were the most frequent comorbidities. HFO was used in 62.7% of the patients, 85% 
failed. 95% of the patients required IMV and 85% ventilation in the prone position. In the population, 
baseline PaO2/FiO2 improved at the 7th day (165 [125-210] vs 194 [153-285]; p = 0.02), as in G1 (164 
[125-197] vs 207 [160-294]; p = 0.07), but not in G2 (163 [95-197] vs. 135 [85-177]). The development 
of pneumonia associated with IMV was high. The amount of D-dimer and IL-6 was also significantly 
increased in patients who died on the 7th day of the study. Conclusions: The lack of improvement in 
PaO2/FiO2 at the 7th day could be a prognostic marker for deterioration, as well as D-dimer and IL-6 
secretion. Special attention needs to be paid to managing hypertension and diabetes in adults over 60 
years of age. Which was the age group with the highest mortality. .
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of the patient; there was no specific protocol for respiratory 
management for COVID-19. Due to the suggestion of not using 
non-invasive ventilation (NIV) or HFO due to the generation 
of aerosols [12], the use of NIV was inadvisable based on 
internal consensus, while the use of HFO was indicated in the 
context of the limited availability of respirators or as strategy to 
delay or avoid MV. All patients who failed HFO were intubated 
and subsequently received MV. No patient was considered 
with limitation of life support treatment. Assessment of the 
admission of patients to the ICU was carried out in accordance 
with the corresponding ethical recommendations [13].   

The patients were differentiated according to their evolution 
at 28 days into three groups: survivors (Group 1); deceased 
(Group 2) and finally, those who were still in the ICU at 28 
days (Group 3).
Statistical analysis

Due to the characteristics of the study, sample size was 
not calculated, so this was equal to the number of seriously 
ill patients admitted during the study period. Continuous 
variables are presented as median and interquartile ranges 
(IQR); categorical variables are expressed as number of cases 
and their percentages. The difference in the distribution 
of the variables considered between the groups of patients 
was studied using the Chi-square test or Fisher's exact test 
(categorical variables). Differences between medians were 
determined using the Wilcoxon test or the Mann-Whitney U 
test (non-parametric). Given the limited number of cases, no 
multivariate analyzes were performed for comparisons. A p 
<0.05 was considered significant. The analysis was carried out 
using the GraphPad Prism (version 9.01) statistical package.

Results
General characteristics

In an area of 60,546.79 km² and in 58 municipalities the 
number of positive cases for SARS CoV-2 is shown, where 
it can be observed that in San Luis Potosi there is a greater 
number of cases compared to other municipalities (Figure 1).  
From the beginning of the pandemic in Mexico until January 
31, 2021, 652 cases of COVID-19 were diagnosed, where 163 
of them (25%) required admission to the ICU due to the 
presence of acute respiratory failure and are the reason for this 
analysis [14-19] (Figure 2A). Of this number, 86.78% required 
outpatient care and only 13.22% were hospitalized (Figure 2B). 
Of which 51.71% were men and 48.29% were women. (Figure 
2C). Two hundred and sixty (40%) were admitted from the 
internal medicine service, 98 (15%) were referred to other 
hospitals, and 131 (20%) were from the emergency department 
of our hospital. Although the patients received conventional 
oxygen therapy and some occasions HFO before admission to 
our ICU, these data are not available for analysis. The median 
time from hospital admission to ICU was only one day (0.0-
3.0).

The baseline characteristics of the patients are shown in 
Table 1. The median days to death was 23 (IQR: 11-40) days. 
The mean stay in the ICU for patients in group 1 was 27 days 
(IQR: 13-34). In general the patients were between 60-75 years 
of age (Figure 3), predominantly male, with a high level of 
severity, as expressed by the median values of APACHE (18) 
and SOFA (6). A significant increase (p = 0.02) in mortality 

care received and therefore the raw mortality, may vary 
substantially between medical centers [7] and countries [3,5,7-
10]. The high rates of hypertension, obesity and diabetes in 
San Luis Potosí are worrying, since it has been shown that 
the existence of comorbidities associated with SARS-CoV-2 
infection increases the risk of mortality, however most of the 
evidence comes from of other populations in the world for 
which it is necessary other investigations that focus on the 
Mexican population, in this case potosine. Our objective is to 
describe the clinical and respiratory characteristics of a series 
of consecutive cases of patients with severe COVID-19 disease 
in a third level hospital, differentiating the patients according 
to their evolution in the ICU at 28 days and determined 
comorbidities, in order to apply better measures aimed at 
safeguarding the population at risk.

Material and methods
Prospective and observational cohort study, which includes 

all patients admitted consecutively to the intensive care unit 
from March 14 to January 31, 2021, with a confirmed diagnosis 
of SARS-CoV-2 infection, through sample analysis obtained 
by nasopharyngeal swab and/or bronchial aspiration using 
RT-PCR, according to the criteria established by the World 
Health Organization [11].

The study was approved by the Ethics and Research 
Committee (203301410A0074). Informed consent for the 
secondary use of the data obtained automatically was 
requested verbally from the patients or their direct relatives, 
recording it in the electronic medical record. The present 
study was carried out with data stored in the database of the 
clinical information system (CIS) of our center. Data have been 
routinely stored through the CIS through manual records, 
automatic capture through devices, and automatic integration 
with the laboratory and the Hospital Information System of 
our center. Depending on the source and type, data are stored 
in different tables within the CIS database. Each table has at 
least one field or attribute that relates it to another table within 
the system (relational schema), allowing the integration of all 
data. The cohort was integrated from the raw tables of the CIS 
database and has been fully implemented using free software 
(Python 3.0, Jupyter Notebook).
Variables

Different types of variables were obtained during the 
study, such as demographic data, severity (APACHE II), 
level of organ dysfunction at admission (SOFA score) and 
comorbidities; as well as, clinical variables (mean arterial 
pressure [MAP], heart rate [HR] and respiratory rate [RF]), 
and variables related to ventilatory assistance and oxygenation 
(need for invasive mechanical ventilation [IMV], high-flow 
oxygen therapy [HFO], arterial oxygen pressure [PaO2], 
arterial carbon dioxide pressure [PaCO2], inspired fraction 
of oxygen [FiO2], arterial pH, PaO2/FiO2 ratio, peak pressure 
[Pmax], plateau pressure [PPl], positive pressure at the end 
of expiration [PEEP]). In addition, laboratory variables such 
as hemoglobin levels, leukocytes, lactate, C-reactive protein 
(CRP) and procalcitonin (PCT) were considered. All variables 
were obtained at admission and at the 7th, 14th and 28th days 
of evolution in order to make comparisons.

Indication for orotracheal intubation (OTI), HFO or 
mechanical ventilation (MV) was made by the doctor in charge 
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Variable Total (n=163) Group 1 n=(51) Group 2 n=(92) Group 3 n= (20)
Demographics
Age (years)
Sex (Female)
Sex (Male)

65.5 (52-72)
48.29%
51.71%

67.5 (62-75)
50%
50%

60.5 (50-70)
64.3%
35.7%

67 (54-73)
40%
40%

Scoring systems
APACHE II (puntos)
SOFA (puntos)

18 (15-24)
6 (4-7)

19 (16-24)
6.5 (5-9)

17 (14-23)
5.5 (3-6)

20 (15-26)
5 (4-6)

Comorbidities
COPD
Chronic Heart Failure
Chronic Renal Failure
Obesity
Diabetes
Autoimmune disease
Ischemic heart disease
Arterial hypertension

 5.38 %
 6.28%
 7.40%
 16.82%
20.85%
 5.16%
4.04%

25.11 %

20%
0%
10%
40%
20%
20%
20%
50%

7.1%
7.1%
3.6%
21.4%
14.3%
3.6%
7.1%
25%

0%
0%
0%
20%
40%
0%
0%
20%

Treatments
Antiviral drugs, days
Antibiotics, days
Lopinavir/Ritonavir
Duration L/R, days
Hidroxicloroquine
Duration HC
Tocilizumab
Interferon beta 1b

8 (6-10)
5 (11-6)
40 (93.0)
5 (4-10)
39 (90.7)
5 (5-5)
2 (4.7)

15 (34.9)

7 (5-8)
1 (1-10)
8 (80)

7.5 (3-10)
8 (80) 

0
0

5 (50)

8 (6-10)
3 (7-10)
27 (9.6)
6 (4-10)
26 (92.9)
5 (5-5)
2 (7.1)
9 (32.1)

9 (6-13)
1 (1-20)
5 (100)
4 (3-7)
5 (100)

0
0

1 (20)
Clinical Laboratory
Lactate dehydrogenase
Creatine phosphokinase
Leukocytes
Lymphocytes
Platelets
Serum creatinine
PCR
PCT
Lactate
D-dimer (ug/ml)

480 (403-580)
71.5 (43-253)
8.2 (6.2-11.3)

0.77 (0.50-0.98)
229 (189-303)
0.7 (0.5-10)
22 (14-27)

0.4 (0.1-0.8)
1.7 (1.4-2.0)

13.5( 1.5-31.9)

575 (494-778)
55.5 (43-120)
10.1 (7.5-12)

0.68 (0-37-0.97)
225 (168-229)
0.8 (0.7-1.5)
23 (17-27.2)

0.87 (0.53-0.95)
1.8 (1.4-2.1)
01.5 (1- 1.5)

415 ( 367-498)
86 (43-168)
7.1 (5.4-12)

0.87 (0.55-1.06)
226 (194-309)
0.6 (0.4-0.8)

21.5 (12.5-26.7)
0.16 (0.04-0.44)

1.5 (1.3-1.7)
24 (14.4-31.9)

535 (497-635)
97 (65-169)
10.1 (7.4-15)

0.61 (0.25-0.79)
263 (193-436)
0.8 (0.6-1.6)
22.3 (14-31)

0.67 (0.31-1.10)
1.6 (1.4-2.3)

16  (16.7-22.66)
IL-6 (pg / ml)
>7
0-7.0
Shock on admission

67.9%
32.1%
 58.1%

58.9%
41.1%
80%

97%
3%

42.9%

34%
66%
100%

Acute Respiratory Distress Syndrome (ARDS)
moderate/severe
ARDS mild
Acute Kidney Failure 
(AKF)
RIFLE  I
RIFLE II
RIFLE III
Ventilator-associated 
pneumonia (VAP)

74.4%
18.6%
41.9%
14%

16.3%
9.3%
30.2%

80%
20%

35.7%
14.3%
30%
20%

32.1%

78.9%
10.7%
60%
10%

10.3%
10.3%
20%

40%
60%
40%
20%
20%

10.3%
40%

 
Data are median (IQR), n (%), or n/N (%). P -values were calculated using the Mann-Whitney U test, x2 test, or Fisher exact test.

Table 1. Characteristics of the 163 critically ill patients who presented COVID 19 in the ICU
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Figure 1. Area of 60,546.79 km² of the state of San Luis Potosi, and the number of people positive for SARS CoV-2 by 
municipality.
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Figure 2. From the beginning of the pandemic in Mexico until 
January 31, 2021, 652 cases of COVID-19 were diagnosed. A) 
25%, required admission to the ICU B) Of this number, 86.78% 

required outpatient care and only 13.22% were hospitalized. 
C) Of which 51.71% were men and 48.29% were women.

Figure 3. Frequency distribution by age of people positive 
for SARS CoV - 2 in the state of San Luis Potosi. Where the 

predominant age between 60 -75 years is observed..

Figure 4. Frequency distribution of comorbidities present 
in Potosinos admitted to a tertiary hospital. Highlighting 

hypertension, followed by diabetes.

Figure 5. Survival distributions for the different age cutoff 
levels established for the patients included. Mortality in 

patients older than 75 years was early, during the first week. 
*p < 0.0001.

Figure 6. Serum levels of Il-6 and D-dimer in patients with COVID-19. *,**p< 0.0001



Page 6 of 8

García-Ruíz R, et al.: Biomedical and Translational Science. 2021; 1(2):1-8

Biomed Transl Sci. 2021; 1(2):1-8

was observed according to the established age categories: 18 
to 45 years (0%); 46-64 years (13.0%), 65-75 years (30.3%) 
and older than 75 years (66.7%). Mortality in patients older 
than 75 years was early, during the first week (Figure. 5). 
Two health workers from our hospital were admitted to 
the ICU affected by COVID-19, losing their lives. The main 
comorbidities were hypertension (25.11%), diabetes (20.85%), 
obesity (16.82%), cardiovascular disease (6.28%), chronic 
obstructive pulmonary disease (COPD: 5.3%), followed by 
immunosuppression (5.16%, Figure 4). Among the patients 
with hypertension, 53.8% had a history of medication related 
to angiotensin converting enzyme inhibitors (ACEIs) or 
angiotensin receptor antagonists (ARAs). Only the presence 
of shock during the admission was more frequent in deceased 
patients (80%) compared to the surviving group (group 1 = 
42.9%; Table 1). The other variables considered did not have 
statistically significant differences between the groups, with 
exception of the lack of improvement in PaO2/FiO2 at the 7th 
day and D-dimer and IL-6 secretion. The levels of IL-6 and 
D-dimer increased 67.9% and 15% compared patient group 1 
vs group 2 and 3 (Figure 6).

Treatment
The time from the onset of symptoms to the first antiviral 

dose was prolonged, with a median of eight days (IQR: 6-10), 
with no differences between the groups. Lopinavir/ritonavir 
were administered in 40 (93%) patients, with a median duration 
of only five days (IQR: 3.5-10) due to complications related to 
the marked elevation of transaminases, which conditioned 
the withdrawal of treatment. Hydroxychloroquine was 
administered to 39 (90.7%) patients with a median duration of 
five days. Interferon ß-1b was only administered in 15 patients 
(34.9%) due to drug availability problems and only two 
patients (4.7%) received tocilizumab in other medical centers, 
before their referral to our ICU (Table 1). The administration 
of corticosteroids was not considered within the treatment 
for COVID-19. It was administered on admission to the ICU 
in only one (2.3%) patient in order to continue his chronic 
treatment. Five patients (11.6%) received methylprednisolone 
as survival treatment for persistent pulmonary infiltrates after 
the second week of stay, and four patients (9.3%) received the 
medication for other causes such as thrombocytopenia (n = 1), 
hemolytic anemia (n = 1) and skin rash (n = 2).

Variables Total (n=163) Group 1 n=(51) Group 2 n=(92) Group 3 n= (20)
Variables at admission

PaO2 (mmHg) 100 (80-125) 110 (74-130) 99 (79.8-123) 99 (89-117)
FiO2 (%) 60 (50-80) 70 (60-80) 57 (50-80) 60 (45-62)
PaO2/FiO2 165 (125-210) 163 (95-197) 164 (125-197) 210 (149-224)
PaCO2 (mmHg) 43 (38-49) 47 (40-52) 41 (35-44) 52 (40-53)
pHa 7.38 (7.34-7.43) 7.35 (7.33-7.38) 7.41 (7.38-7.44) 7.34 (7.28-7.39)

Variables after 7 days of admission
PaO2 (mmHg) 102 (80-124) 83 (69-104) 105 (83-126) 121 (101-173)
FiO2 (%) 50 (40-60) 62 (52-80) 50 (40-55) 50 (40-72)
PaO2/FiO2 194 (153-285) 135 (85-177) 207 (160-294) 251 (181-373)
PaCO2 (mmHg) 44 (42-56) 61 (58-75) 43 (41-49) 45 (43-49)
pHa 7.43 (7.36-7.46) 7.29 (7.25-7.35) 7.43 (7.41-7.47) 7.44 (7.43-7.52)

Variables after 14 days of admission
PaO2 (mmHg) 100 (85-123) 100 (85-123) 79 (79.8-123) 100 (88-110)
FiO2 (%) 50 (40-60) 50 (40-60) 46 (50-80) 50 (40-60)
PaO2/FiO2 184 (163-235) 124 (133-205) 120 (125-197) 124 (120-180)
PaCO2 (mmHg) 42 (42-56) 45 (47-56) 37 (35-44) 45 (45-50)
pHa 7.44 (7.2-7.46) 7.44 (7.2-7.46) 7.4 (7.38-7.44) 7.4 (7.2-7.46)

Variables after 28 days of admission
PaO2 (mmHg) 100(75-100) 100 (80-124) NR 100 (85-125)
FiO2 (%) 50 ( 50-80) 50 (40-60) NR 60 (40-70)
PaO2/FiO2 172 ( 150-200) 135 (100-285) NR 165 (133-205)
PaCO2 (mmHg) 43(38-42) 44 (42-56) NR 45 (47-56)
pHa 7.40 (7.35-7.45) 7.43 (7.36-7.46) NR 7.4 (7.2-7.46)

FiO2, Inspired oxygen fraction; PaCO2, Partial pressure of arterial carbon dioxide; PaO2, partial pressure of arterial oxygen. All comparisons 
considering group 1 as a reference.  ** p <0.0001 Data are medians with their interquartile range. NR:No Record.

Table 2. Variables related to oxygenation of the 163 critically ill patients who presented COVID 19 in ICU
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Ventilatory assistance
All patients required some type of ventilatory assistance 

during the first hours of admission to the ICU. HFO was 
used as the initial treatment for respiratory failure due to 
COVID-19 in 27 patients (62.7%); however, at 24 h only four 
patients responded favorably, which is equivalent to a failure 
rate of 85.2% (4/27). On day 7, only two patients maintained 
HFO and they were discharged as survivors, without requiring 
any other type of respiratory support. The median time to 
HFO failure was 8 h (IQR: 6-20 h). All patients who failed 
were subsequently intubated and ventilated. IMV was used 
as the first treatment option for acute respiratory failure in 16 
patients (37.2%); however, during the first 24 hours, 37 (86%) of 
the 43 patients were ventilated and finally, at 7 days, 41 (95%) 
required IMV. Of the patients on IMV, 34 (82%) required at 
least one episode of prone ventilation, with a median of three 
(1-5) maneuvers per patient; although some received more 
than 10 periods of prone ventilation. Only one patient (2.3%) 
was transported to the referral hospital for ECMO, who finally 
died. The median days of IMV was 27 (IQR: 15-38), which was 
similar in both survivors (23 days [IQR: 12-30]) and deceased 
(27 days [IQR: 13-38; p = 0.37]. Of the 37 patients who required 
IMV, 32 (86.5%) completed their evolution in the ICU at the 
time of analysis, with a raw mortality of 28.1% (9/32), similar 
to those patients who did not require IMV during the first 24 
h (16.6%; p = 0.55). 93% (40/43) of the patients met the criteria 
for ARDS, where 32 (74.4%) were moderate/severe and eight 
(18.6%) were mild. Of the 32 patients with moderate/severe 
ARDS, 27 (72.9%) received IMV at 24 h, but four (14.8%) were 
maintained with HFO, and one patient with a face mask with a 
reservoir. All the patients with mild ARDS required IMV at 24 
h. Regardless of the respiratory support received, the median 
PaO2/FiO2 upon admission of the patients was 165 (IQR: 
125-210), which increased significantly until day 7, reaching 
194 (153-285; p = 0.05). A similar behavior of PaO2/FiO2 
was observed in the survivors, although without achieving 
statistical significance (p = 0.07); while in the deceased, the 
PaO2/FiO2 was slightly reduced after seven days despite 
treatment (Table 2).

Discussion
Our study describes the evolution of 163 seriously ill 

patients with COVID-19 during the first four weeks in an ICU 
of a third level hospital. Despite the small number of patients, 
our results are of great interest, given the lack of knowledge 
about the evolution of this new disease and the differences in 
the characteristics of the patients. One of the main findings 
of our study was that one out of two admitted patients did 
not show major comorbidities. This finding is similar to those 
observed in other studies [8-11], which report the presence of 
comorbidities in more than 60% of patients. Similar to what 
was observed during the influenza A (H1N1) pandemic [20], 
obesity was a very frequent comorbidity in our patients. On 
the contrary, obesity is not mentioned in the studies carried 
out in China [9] or Italy [3], but it is mentioned in other center 
experience [7] and in a recent publication from the US [21] 
with an even higher level of obese patients (41.7%). This could 
make direct extrapolation of international results difficult [3,8-
11,20-22] when dealing with different populations.

Another relevant finding was that the mortality observed 
(23.2%) in our series was lower than the one observed in 
other study [7] (31%), despite the similar age and severity of 
the patients and a similar frequency of IMV (94%). Different 
publications also report higher mortality. In the study by Yang 
X et al. [9], overall mortality was 61.5%, but when considering 
patients in IMV, it rose to 81% (30/37), considerably higher than 
that observed in our study (28.1%). It should be noted that, in 
this study, of the 52 critically ill patients, only 22 (42%) received 
IMV. Although, the authors do not report the time from 
failure of other oxygenation techniques to the implementation 
of IMV, the high mortality of patients in IMV, suggests a 
significant delay in orotracheal intubation. Additionally, Wu 
C et al. [10], report a global mortality of 21.9%. In this study, 
of the 210 patients included, 165 (78.5%) received some type of 
respiratory support, but the low frequency of IMV used (3%) 
in patients is also notable, while almost half (48.8%) received 
nasal cannulas and 30% NIV. Likewise, the study by Grasselli 
G et al. [4] carried out in Italy, reported a mortality of 26%. 
Although this study does not mention severity scales, it seems 
to include a population more similar to our series, since of the 
1,591 patients, 1,287 (80%) were admitted to the ICU, and of 
these, 89% required IMV. In addition, the authors associate 
mortality with age; however, the median age was not different 
from that of our population (63 vs. 65 years). In New York [21], 
of the 5,700 patients with COVID-19, only 6.5% (n = 373) were 
admitted to the ICU and 320 of these (85.8%) required IMV. 
Mortality in this subgroup was very high (88.1%), similar to 
the one observed by Arentz M et al. [22] in a small population 
of 21 patients. The high mortality in this series could be 
related to a significantly higher median age than in most of 
the reports (70 years, IQR: 40-92). Contrary to these findings, 
our mortality was markedly higher than that observed in the 
study by Guan W et al. [8] of only 1.4%. In this study, the 
majority of the 1,099 patients were considered non-serious 
(none required ventilation). Mortality in those considered 
serious (15.7%; 173/1099) was 8.1%, despite the fact that within 
these patients only 25 (2.2%) received IMV. It is evident that 
international studies include another type of population and 
especially another type of ventilatory assistance, which makes 
it very difficult to transfer this experience to our environment; 
therefore, their data must be carefully interpreted.

Another interesting finding was to observe that, despite the 
recommendations against its use [12], HFO was applied in more 
than 60% of the patients as the first line of treatment. However, 
failure was observed in more than 85% of the cases. Although 
with the available data, we cannot evaluate the impact of the 
intubation delay in relation to the evolution; it is possible that 
a gap of 8 h from the HFO failure to the intubation, has not 
significantly affected the evolution, considering the observed 
mortality. 

A worrying fact was to observe a high rate of NAV (30% 
or 13 cases/1,000 days of IMV), which widely duplicates the 
usual rate in our ICU. This frequency is higher than the one 
reported by Xang X et al. [9] (13.5%); although, the authors do 
not indicate days of risk exposure, which is why it is difficult to 
make comparisons. Work urgency during the pandemic, the 
use of personal protective equipment, the rotation of poorly 
trained personnel, as well as a decrease in NAV prevention 
measures, may be the reasons that justify this increase. 
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However, this high incidence must be confirmed with other 
studies.

Finally, our data show that in deceased patients, the PaO2/
FiO2 at admission did not improve after seven days despite 
treatment. In survivors, PaO2/FiO2 increased at seven days; 
therefore, we can hypothesize that the lack of improvement 
in PaO2/FiO2 at one week of treatment could be a prognostic 
factor to be considered in new studies. It is evident that our 
study has important limitations that should be highlighted. 
The first limitation and possibly the most important, is the low 
number of patients included. Because of this, it is possible that 
differences between groups cannot be evidenced due to a type I 
error; however, given the novel characteristics of this pandemic, 
our data add value to knowledge, although the findings must be 
confirmed by studies with a larger number of patients. Second, 
our results describe the evolution in a special type of ICU and 
cannot possibly be generalized to other areas or other ICUs. It 
is evident that both the indication for ICU admission, as well 
as the complexity of the care provided to patients, is highly 
variable between medical centers and countries; therefore, this 
information must be carefully analyzed in each study.

In conclusion, our data suggest that despite describing 
the evolution of a population with little advanced age and 
with a low level of comorbidities, COVID-19 requires a high 
frequency of IMV due to ARDS, has a high incidence of HFO 
failure and high mortality. The lack of improvement in PaO2/
FiO2 after one week of active treatment could be considered as 
a variable associated with early mortality, as well as D-dimer 
and IL-6 secretion; although these data should be confirmed 
in future studies. 
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