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Abstract

Mexico has been widely affected by COVID-19. There are no data describing the epidemiology and treatment of this disease in Mexican population.
We conducted a retrospective cohort study of patients with severe or critical COVID-19 pneumonia hospitalized at a third-level care private hospital in
Mexico City, from March 13th to April 13th, 2020. A total of 33 hospitalized patients were included, twenty-one patients with severe and 12 with critical
COVID-19 pneumonia. The mean age was 60.6 years and 23 (70%) were males. Twenty-three patients (70%) were overweight or obese. All patients in
the critical pneumonia group (12/33, 36%) required mechanical ventilation. The extubation rate was high (92%) and the mortality was low (3%). This is
the first case series reported from a middle-income country where only one patient died despite the high prevalence of variables associated with worse
prognosis such as obesity and/or chronic medical conditions.
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Introduction or the high-dependency unit. The ABC Medical Center is a tertiary-
. ) level care private hospital in Mexico City with 124 beds, of which 40

In De.cember 2019, .an outbreak of atypical p neum(?nla was correspond to the ICU and high dependency unit. From the beginning
reported in Wuhan, China. Soon after, a novel coronavirus was of the pandemic, our hospital has been devoted exclusively to the care
of COVID-19 patients. The ABC Medical Center has two campuses in
Mexico City, the authorities from our hospital decided to convert one
campus to COVID-19 only and let one campus free of COVID-19. This

decision was made in order to continue providing regular medical care

identified and named severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) while the disease itself has been worldwide recognised
as coronavirus disease 2019 (COVID-19) [1]. As the pandemic
evolves, having accurate local and international information has

become remarkably important. In the first weeks after the description {0 our patients in a COVID-19 free hospital. In our hospital, only severe

Ef ce.lses, t}clif ﬂowlofiinforn\ll\e]m(iz aros; mé.nni/};lflr.(l)mfhlga and El.llroé)l ¢ and critical pneumonia COVID-19 patients were hospitalised. Critical
u.tdlt raP 11 Y‘ evlo. Vi toa . Ol; panM er.mc. e ; ereis r?o .avalfa he cases were admitted to the ICU and severe cases to the high dependency
epidemiological information from Mexico, some characteristics of the unit. Adults were classified, depending on their clinical presentation, in

Mexican population, such as the Hispanic background and the high severe or critical pneumonia [3]. We did not have any pregnant women

rates of obesity, may provide additional valuable information. Both or children admitted with COVID-19 pneumonia.

obesity and Hispanic race have been recognised as risk factors for
COVID’s pneumonia bad outcome [2]. Herein, we described the first Data Sources
case series of hospitalised COVID-19 patients in Mexico City, with
. P P 7 We obtained demographic, clinical, laboratory and radiologic
special focus on treatment and prognosis. o . ] , o
data at admission and during the patients’ hospitalisation from the
Methods electronic health record. The laboratory data and information on the
treatment given were collected for all patients up to the time of the

Setting and Study Population data cut, which occurred on 19 April 2020. Data were anonymised

We conducted a retrospective cohort study of hospitalised patients before analysis. Informed consent was waived by the ethics committee
with severe or critical COVID-19 pneumonia admitted to the American because all the information in the present work is anonymized. The
British Cowdray (ABC) Medical Center in Mexico from 13 March to 13 institutional ethics and research committee approved the protocol
April 2020.All patients were admitted to the Intensive Care Unit (ICU) (ABC-20-12).
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Study Definitions

A confirmed case of COVID-19 was defined by a positive result
on a reverse transcriptase-polymerase chain reaction (RT-PCR)
assay of a specimen collected on a nasopharyngeal swab or a patient
presenting with clinical and radiological signs compatible with
COVID-19 despite at least two consecutive negative SARS-CoV-2
RT-PCR determinations. Overweight and obesity were defined by the
body mass index (BMI), according to World Health Organization,
where overweight is considered a BMI greater than or equal to 25
and Obesity a BMI greater than or equal to 30. We divided patients
into two groups according to the Chinese Clinical Guidance for
COVID-19 Pneumonia Diagnosis and Treatment [3]:

1. Severe disease was defined as patients presenting with
dyspnoea, a respiratory rate of more than 30/min, peripheral
capillary oxygen saturation (SpO,) of 90% breathing ambient
air and/or a PaO,/Fio, ratio less than 231 (in agreement with
the Mexico City altitude);

2. Critical disease was defined as severe pneumonia with
respiratory failure requiring invasive mechanical ventilation,
shock and/or other organ dysfunctions requiring admission to
the intensive care unit (ICU). Patients with critical COVID-19
pneumonia had acute respiratory distress syndrome [4].

Specimen Collection and Testing

Clinical specimens for SARS-CoV-2 diagnostic testing were
obtained in accordance with the Center for Disease Control and
Prevention guidelines. Different kits targeted the SARS-CoV-2 E-gene
and the RARP gene, including the RN easy Mini Kit (Qiagen), and
the Light Cycler IT Z480 (Roche®) with Light Mix Modular detection
system (TIB Molbiol, Roche) targeted the CoV E-gene, the CoV
N-gene and the CoV RdRP gene were employed [5]. Upon hospital
admission, routine laboratory tests were performed: complete blood
count, and chemistry including electrolytes, liver function tests,
C-reactive protein, procalcitonin as well as cardiac enzymes, D-Dimer,
ferritin and IL-6 levels. Other tests performed at initial evaluation
included: Influenza a virus detection by PCR and respiratory pathogen
panel by multiplex PCR. If the patient had a productive cough a
sputum sample was sent for bacterial and fungal culture. Regarding
imaging studies, a chest CT scan was performed in all but one patient.
We could not take a CT scan of this particular patient because it was
unsafe to transfer due to hemodynamic instability. Laboratory blood
analyses were repeated daily or at physicians discretion. Chest X
ray and EKG were done on a daily basis. All patients who required
invasive mechanical ventilation had at least one bronchial aspirate
for microbiological analysis, including bacterial and fungal culture as

well as galactomannan.

Antiviral, Anti-inflammatory and Antibiotic Treatment

Treatment was chosen at the attending physicians discretion.
Antiviral drugs included one or more of the following options:
Lopinavir/ritonavir, hydroxychloroquine, interferon beta-1b and
azithromycin. Afterwards, and only for analysis purposes, the
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patients were classified according to the medications received into the
following groups:

1. Lopinavir/ritonavir (LPV/r) 400 mg/100 mg twice daily (BID)
for 7 days + Interferon beta-1b (IFNb-1b) 0.25 mg every 48 h
for 3 to 7 doses + Azithromycin (AZI) 500 mg initial dose and
250 mg daily for 5 days.

2. LPV/r 400 mg/100 mg (BID) for 7 days + IFNb-1b 0.25 mg
every 48 h for 3 to 7 doses + AZI 500 mg initial dose and then
250 mg daily for 5 days + Hydroxychloroquine (HCQ) loading
dose of 400 mg BID and then 200 mg BID for 5 to 10 days.

3. LPV/r 400 mg/100 mg BID for 7 days + AZI 500 mg initial
dose and then 250 mg daily for 5 days + HCQ loading dose of
400 mg BID and then 200 mg BID for 5 to 10 days.

4. AZI 500 mg initial dose and then 250 mg daily for 5 days +
HCQ loading dose of 400 mg BID and then 200 mg 3 times a
day (TID) for 5 to 10 days.

Before starting antiviral treatment, an EKG was routinely
performed and repeated on a daily basis or more often if the patient
was under treatment with a drug known to prolong the QT interval.
Tocilizumab was used as an anti-inflammatory agent in those patients
who fulfilled the following criteria: Patient with severe pneumonia
and high interleukin-6 (IL-6) level (defined as a that greater of 40
pg/ml) as well as radiologic progression of pulmonary infiltrates or
progressive respiratory failure or persistent elevation of C-reactive
protein, D-Dimer or ferritin levels. Tocilizumab could be added to
the antiviral treatment and the dose consisted of an IV dose of 400
mg in patients weighted below 75 kg or 600 mg if weight was above
75 kg) above. A second and final dose could be given according to
clinical response (fever), oxygen needs and C-reactive protein level.
Before the tocilizumab infusion was administered, patients had a
complete assessment to discard active non-viral infection with serum
procalcitonin, as well as, blood, respiratory and urine cultures. Also,
several blood analyses were performed, such as HIV test, viral hepatitis
panel and QuantiFERON-TB Gold. Patients could also receive
antibiotics at their physicians discretion, this was most commonly
ceftriaxone. All the patients or patients’ relatives gave their informed
consent for the compassionate use of antiviral drugs and tocilizumab.

Anticoagulation and Thromboprophylaxis

All patients were treated with enoxaparin as thromboprophylaxis
at a 1 mg/kg once a day. If the patient had radiological evidence
of pulmonary embolism or a D-dimer level above 3000 ng/ml,
enoxaparin was given at a 1 mg/kg twice daily. This guideline was
made by a consensus of our group as many other centers recommend
therapeutic-intensity anticoagulation in critically ill COVID-19
patients.

Mechanical Ventilation

We adhered to the Berlin definitions regarding the severity of
respiratory failure, and if clinical situation required it, alternatives
modalities were implemented, including the prone position [6].
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Statistical Analysis

We used descriptive statistics expressed as numbers (percentages)
for categorical variables. Continuous variables were expressed as mean
and standard deviation (SD) or median with interquartile range (IQR)
values in accordance with their distribution. The Student’s t-test or
the Mann-Whitney tests were performed to compare the differences
between the continuous variables according to their distribution.
The Kolmogorov-Smirnov test was used as evidence of normality.
Significant differences between categorical variables were evaluated
using the Chi-square test. The ANOVA test was used to evaluate the
differences between different treatment schemes and the length of
stay. A p-value less than 0.05 was considered statistically significant.
All statistical analyses were performed using SPSS version 22.0 (IBM
Corp., Armonk, NY, USA).

Results

Patient Characteristics

We included all patients that were admitted to the COVID ward
in the month following the first admission, which was on March
12th, 2020. All of them had severe or critical pneumonia. The clinical
characteristics upon hospital arrival are depicted in Table 1. A total of

21 patients were classified in the severe pneumonia group (SPG) and
12 met criteria for the critical pneumonia group (CPG) during their
hospitalisation. Most (87.9%) of the patients had at least one positive
nasopharyngeal RT-PCR for SARS-CoV2, whereas 4 patients had a
negative RT-PCR though they had classical radiological and clinical
characteristics for COVID-19 pneumonia.

Overall, the patients’ mean age was 60.6 years (SD 12.68 years),
and 23 (70%) were males. The median duration of symptoms before
admission was 7 (IQR 5-8) days. The most common symptoms were
general malaise, (84.8%) followed by fever (75.8%) cough, (63.6%)
headache (42.4%) and (24.2%) diarrhoea. In a sub-group analysis for
those who were RT-PCR negative, we found that diarrhoea was more
common in this group compared to those with a positive RT-PCR
(75% vs. 17.2%, p<0.01). One patient presented with rhabdomyolysis
that was managed with aggressive fluid resuscitation. Twenty-three
(70%) patients had at least one comorbidity. Thirteen (39.3%) patients
were current smokers. Twenty-three (70%) patients were overweight
or obese. Twelve (35.3%) patients had hypertension, and only 9 (27%)
were being treated with ACE or ARB drugs.

We found a higher BMI in the CPG compared to the SPG (26.3
+ 3.4 vs. 30.1 £ 6.1, p<0.05). Also, a greater proportion of patients in

Table 1: Clinical characteristics of the patients at admission and treatment given.

Severe Pneumonia Critical Pneumonia
n=21 n=12 P

Mean age 57.6+13.2 658 £9.2 NS
Sex - n (%)
Male 14 (66.7) 9(75) NS
Female 7 (33.3) 3(25)
Mean body mass index 263+3.4 30.1+6.1 <0.05
SARS-CoV2 positive RT-PCR
n (%) 18 (85.7) 11 (91.7) NS
Symptoms - n (%)
Fever 16 (76.2) 9 (75) NS
Cough 13 (61.9) 8(66.7) NS
Diarrhoea 5(23.8) 3(25) NS
Headache 8(38.1) 6 (50) NS
Malaise 18 (85.7) 10 (83.3) NS
Median respiratory rate (IQR) 22 (20-23) 22 (20-27) NS
Mean PaO,/FiO, ratio 207 +25.1 137 £76.5 NS
Comorbidities - n (%)
Any 12 (57.1) 11 (91.7) <0.05
Overweight or Obesity 11 (52.4) 11 (91.7) <0.05
Smoking 7 (33.3) 6 (50) NS
Hypertension 5(23.8) 7 (58.3) <0.05
ACE or ARB treatment 3(14.3) 6 (50) <0.05
Diabetes mellitus 4(19) 4(33.3) NS
Cardiopathy 2(9.5) 1(8.3) NS
COPD 3(14.3) 2 (16.7) NS
Immunosuppression 1(4.7) 1 (50) NS
Mean duration of symptoms before admission — days (SD) 7.6 +(4.3) 6.3+ (1.9) NS
Treatment* - n (%)
LPV/r + IFNDb-1b + AZI 62 ((29856)) 23(2265? I:]S
LPV/r + IFNb-1b +HCQ + AZI 4 (19) 5(41.7) NS
LPV/r + HCQ + AZI 9(42.9) N (1647) NS
HCQ + AZI : :
Tocilizumab in addition to previous treatment 7(333) 10(83.3) <0.05

IQR: interquartile range, NS: not statistically significant, PaO,/FiO,:, RT-PCR: reverse transcriptase-polymerase chain reaction.
*LPV/r: Lopinavir/ritonavir, IFNb 1b: Interferon beta-1b, HCQ: Hydroxychloroquine, AZi: Azithromycin.

Infect Dis Ther, Volume 2(1): 3-3, 2021



Francisco Moreno-Sanchez (2021) COVID-19 Severe Pneumonia in Mexico City — First Experience in a Mexican Hospital

the CPG had comorbidities compared to those in the SPG (91.7% vs.
57.1%, p<0.05). Interestingly, hypertension and ACE or ARB treatment
were also more common in the CPG. At admission, patients in the SPG
had a higher PaO,/FiO, ratio (207 £ 25.12 vs. 137  76.45) compared
to those in the CPG, though this difference was not significant. Of the
33 patients, thirty-one were also tested for influenza A/B by PCR or
had a multiplex PCR panel for respiratory pathogens. Two patients
were co-infected with influenza A and one with rhinovirus. All
patients were started on antiviral treatment within the first 24 hours
after admission once the diagnosis of COVID-19 pneumonia was
confirmed. There were multiple combinations of antiviral therapy that
are summarized as follows: four patients were treated with lopinavir/
ritonavir and interferon beta-1b, and nine patients received this
combination plus hydroxychloroquine. Another nine patients were
prescribed lopinavir/r and hydroxychloroquine, and eleven patients
were treated with hydroxychloroquine monotherapy. All the patients
were on azithromycin. There was no difference between the treatment
options and the length of stay.

Tocilizumab was given to 17 (51.5%) patients: 10 (83.3%) patients
in the CPG and 7 (33.3%) in the SPG. On average, patients received
tocilizumab 3.3 + 2.2 days after admission. All patients did not have
chronic viral hepatitis or HIV. All patients received enoxaparin for
thromboprophylaxis.

Laboratory and Radiologic Findings

Laboratory and radiologic findings upon patients’ arrival to the
hospital are shown on Table 2. Troponin I and procalcitonin were
significantly higher in CPG than in the SPG. Also, ferritin, lactic
dehydrogenase and IL-6 levels were more elevated in CPG, however
these differences were not statistically significant. All the patients

had bilateral infiltrates in the computed tomography scan (CT-scan).
Eleven (52.4%) patients with severe pneumonia had bilateral ground-
glass infiltrates, while 9 (75%) patients with critical pneumonia had
bilateral mixed infiltrates (alveolar occupation and ground-glass
infiltrates).

Critical Pneumonia Group

Twelve patients had critical pneumonia, 8/12 (66.6%) patients had
critical pneumonia or developed it in the first 48 hours after admission
and4/12 (33.3%) 48 hours after admission. All the critical patients
required mechanical invasive ventilation. All the patients had at least
one session of 16 hours of prone position in order to improve their
Pa02/FiO02.The median duration of the mechanical ventilation was 12
+ 2.6 days. All the patients were extubated except one who required a
tracheostomy. The patient who could not be extubated had previous
chronic obstructive pulmonary disease (COPD). Among the 12
patients who had critical pneumonia, 10 (83.3%) received tocilizumab.

Complications

We only documented two drug-related adverse reactions. One
patient in the CPG stopped lopinavir/ritonavir on the fifth day
because of a considerable increase in bilirubin (total bilirubin 6.6
mg/dl, direct bilirubin 4.5 mg/dl) with normal alkaline phosphatase.
After discontinuation, the bilirubin went back to normal within 3
days. Another patient in the CPG stopped azithromycin because
of atrial fibrillation and a prolonged QT interval (468 mseg). Three
patients developed ventilator-associated pneumonia with extended
spectrum beta-lactamase Escherichia coli, non MDR Pseudomonas
aeruginosa and Stenotrophomonas maltophilia. The
patient had Stenotrophomonas maltophilia infection. One patient

deceased

Table 2: Laboratory data at hospital admission and radiology findings.

Severe Pneumonia Patients n = 21 Critical Pneumonia Patients n = 12 P
White blood cell per mm?*
Median (IQR) 4.8 (4-8.1) 6.7 (4.5-12.6) NS
Lymphocyte count per mm?®
Mean (SD) 0.99 (0.49) 1.17 (0.62) NS
Creatinine mg/dL
Median (SD) 0.98 (0.39) 1.21 (0.46) NS
Ferritin mg/dL
Median (IQR) 930 (407-1528) 1341 (398-2692) NS
Lactic dehydrogenase mg/dL Mean (SD) 260.7 (96.4) 3409 (122.2) NS
D-Dimer mg/dL
Mean (SD) 802.4 (451.2) 939.9 (407.2) NS
Troponin I mg/dL
Median (IQR) 5(3.5-9.1) 17.3 (7-29.3) <0.05
IL-6 mg/dL
Median (IQR) 47.4 (21.6-92.3) 173 (46-231) NS
C-reactive protein mg/dL Mean (SD) 8.38 (7.82) 1334 (9.53) NS
Procalcitonin mg/dL
Mean (SD) 0.08 (0.04-0.15) 0.2 (0.1-1.91) <0.05
CT findings - n (%) 11 (52.4) 1(8.3)
Bilateral ground-glass opacification
Bilateral alveolar infiltrates 1(4.8) 2(16.7)
. . . <0.05
Bilateral mixed infiltrates (ground-glass and alveolar)
9 (42.9) 9 (75)
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developed invasive pulmonary aspergillosis, diagnosed by a positive
galactomannan in bronchoalveolar lavage (BAL). This last patient
with pulmonary aspergillosis, had a positive tuberculosis culture
on BAL reported four weeks after being discharged. All the patients
with bacterial or fungal positive cultures had received tocilizumab.
Two patients developed subsegmental pulmonary emboli despite
low-molecular-weight heparin thromboprophylaxis. One of them in
each group. Two patients required re-intubation, one because of life-
threatening abdominal bleeding that required vascular surgery and
the other one because of complete right lung atelectasis. Both patients
were extubated in the next 72 hours after the bleeding and atelectasis
resolved.

Outcomes

Table 3 depicts the major outcomes of our cases. All patients were
followed up until hospital discharge or death. The median length
of stay was 7 days (4.5-8.5) for the SPG and 25 days (22-33) for the
CPG. All the patients in the SPG and 11 (91.6%) patients in the
CPG were discharged. Among the 12 patients who required invasive
mechanical ventilation, only one died (8.3%). The deceased patient
was in his seventies, and suffered from hypertension, diabetes mellitus
and moderate COPD. This patient required mechanical ventilation
48 hours after admission and was admitted after five days of illness.
We were unable to progress mechanical ventilation, so he required a
tracheostomy. The patient died 54 days after admission due to acute
myocardial infarction and sepsis, in his late days he had ventilator-
associated pneumonia due to Stenotrophomonas maltophilia.

Discussion

This single-centre experience describes the epidemiology,
treatment and outcome of 33 patients with severe or critical COVID-19
pneumonia admitted to the ICU and the high dependency unit during
the first month at the beginning of the COVID-19 epidemics in
Mexico. We found that most of our patients were overweight or obese
males and had at least one comorbidity, similar to other reports [1,7].
Patients who required invasive mechanical ventilation had a high
extubation rate despite a prolonged time of mechanical ventilation.
Unexpectedly, we found a lower mortality rate (3%) compared to other
series of patients with severe and critical COVID-19 pneumonia. In

our cohort, four patients (12%) were RT-PCR negative for SARS-
CoV-2, this finding is in agreement with previous reports that have
shown that false-negative rate of oropharyngeal RT-PCR range from
10-40%. RT-PCR sensitivity depends on several factors as days since
the symptoms started, site of specimen collection and viral load [8].
We did not take any sample from BAL to perform RT-PCR because
of the aerosolization risk and because initially those patients were not
under mechanical ventilation. So, we could not compare the positivity
from upper and lower respiratory tract samples.

The critical group had a higher prevalence of hypertension
compared to the severe group, also a higher proportion of patients
were under ACE or ARB treatment. This finding has previously been
proposed as a risk factor to develop COVID-19 pneumonia, though
there is little evidence to support this hypothesis [9,10]. Obesity and
metabolic syndrome are chronic inflammatory diseases that make
patients more prone to infectious complications and are known
increase the mortality of COVID-19 [11]. In our case series, all
but one of the patients in the critical group had overweight or were
obese, and those in the critical group had a higher BMI compared to
those in the severe group. The mean BMI in both groups was higher
than those reported previously by Liu et al. [12]. This is an expected
finding, since the prevalence of overweight and obesity in Mexico is
one of the highest in the World, with 75.2% of the adult population
living with a BMI above 25 [13]. The pathophysiology underlying
the more severe clinical picture of COVID-19 in obese patients is
linked to a chronic inflammatory and prothrombotic state, higher
ACE2 concentrations in the alveolar epithelium plus a compromised
pulmonary physiology [14]. Moreover, adipose tissue has been
known to be a reservoir for some viruses, such as HIV and CMV, but
its role as a tissue reservoir of SARS-CoV-2 remains to be studied
[15]. Fever and cough were the most common presenting symptoms
with a mean duration of 7 days before hospital admission, as
previously reported in other series [16]. Patients in the critical group
had a lower PaO,/FiO, ratio at admission, but this difference was not
statistically significant because some patients in the critical group
had higher PaO,/FiO, ratio at admission and later progressed to the
critical phase. This is a well-known marker of serious respiratory
illness [17].

Table 3: Outcomes.

Characteristics Severe Pneumonia Patients n =21 | Critical Pneumonia Patients n = 12 P
Patients that progressed to critical pneumonia after 48 hours of admission - n (%) - 4(33.3) -
Maximum oxygen support during the hospital stay n (%)
Low-flow oxygen by nasal cannula and/or face tent 19 (90.5)
High-flow nasal cannula 2(9.5) 12 (100) -
Non-invasive positive pressure ventilation 0(0)
Invasive mechanical ventilation 0(0)
Median length of stay - days (IQR) 7 (4.5-8.5) 25 (22-33) <0.05
Vasopressor support (norepinephrine and/or vasopressin) — n (%) 0(0) 10 (83) <0.05
Duration of mechanical ventilation in patients who were extubated Mean (IQR) - days 12 (9-15) NS
Extubated - n/total number (%) - 11/12 (91.6) NS
Discharged from hospital - n (%) 25 (100) 7 (91.6) NS
Died in hospital - n (%) 0(0) 1(8.3) NS

IQR: interquartile range, NS: not statistically significant, SD: standard deviation.
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We found that ferritin and lactic dehydrogenase levels tend to be
higher at baseline in patients with critical pneumonia at admission.
As described in Chinese and Italian reports, higher ferritin and lactic
dehydrogenase levels at admission were also significantly associated
with critical pneumonia [18,19]. Moreover, we found a higher IL-6
concentration in patients with critical pneumonia. This finding has
previously been reported by Chen X et al. [20]. Also, Interleukin-6 has
recently been proposed as an early predictor of respiratory failure in
COVID-19 patients [21]. It is important to mention that the CPG had
a significantly higher troponin I (cTnI) level at admission compared
to the SPG. This finding has been described more commonly in
sicker patients with an intense inflammatory response and it has been
recognized as a biomarker to identify possible myocardial damage
[22]. All of our patients were treated with different drug regimens
with potential antiviral activity against SARS-CoV2. The medication
was started within 24 hours of admission and around one week of
symptom onset. Remarkably, tocilizumab was given to a half of our
patient. The rationale for such a decision was based on observational
data implicating the overwhelming systemic inflammatory cascade as
a culprit in the physiopathology of this new and poorly understood
disease and the plausible role for immunomodulation in these
populations [23,24]. Regrettably, we did not find any effect of the
administration of tocilizumab in the length of hospitalization and
other outcome variables (data not shown). A recent report from
Wadud N et al. described lower mortality in patients who received
tocilizumab, and also a longer hospital stay compared to those who
did not receive anti IL-6 therapy [25]. This, like in our experience, can
probably be explained by the fact that critical patients who required
mechanical ventilation are sicker and take longer time to recover.
Currently, there are several ongoing clinical trials that will hopefully
give us more answers regarding the role of tocilizumab in severe
COVID-19. Nowadays, only a cohort study has reported the possible
positive effect of this therapy [26].

All patients with critical COVID-19 pneumonia required
mechanical ventilation with a mean duration of 12 days, similar to
the report of critically ill patients in Seattle, where the duration of
mechanical ventilation was 10 days, or in the New York City series,
where the duration was 18 days [27,28]. Noteworthy is that our
extubation rate was higher (91.6%) than in other series. However,
this is only our first month experience, patients arrived early and had
access to a full intensive care support as at that point the hospital was
not overwhelmed. Moreover, we had a fatality rate of (8.3%) within
patients who required invasive mechanical ventilation. This particular
finding contrast with other series that have reported higher mortality,
as the series from Cummings et al. in New York City with a fatality
ratio of 39% or the Seattle series in which 50% of patients died [27,28].

Regarding infectious complications, there were 3 cases of ventilator-
associated pneumonia and only one with a multidrug resistant bacteria,
an extended spectrum beta-lactamase E. coli. Secondary bacterial
infection has been related to longer hospital stays and worse outcomes
[18]. Only one patient was diagnosed with probable invasive pulmonary
aspergillosis, a fungal coinfection described in another reports [29].
Finally, with respect to viral coinfections, most of our patients were
tested for other respiratory pathogens by molecular analysis, yet we
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only found only two patients with influenza and one with a rhinovirus
coinfection. In contrast with other series that describe up to 20% of
respiratory virus coinfection [30].

Pulmonary embolism was observed in two patients, despite
receiving low molecular weight heparin thromboprophylaxis. Severe
COVID-19 pneumonia can be complicated with prothrombotic
coagulopathy, causing both major thromboembolic events and
microthrombi in end-organ capillary beds. Therefore, it is currently
recommended that all patients (unless contraindicated) should receive
thromboprophylaxis, and those with elevated coagulation markers
(specifically D-dimer) should receive full dose anticoagulation, as
it appears to be associated with lower mortality. Our patients were
managed following these recommendations, that have been associated
with lower mortality [31,32]. Our study has several limitations: it is
a small descriptive case series report, and there may be confounders
in the analysis of the results, in concordance with most described
data in the current literature. Another disadvantage is the lack of
generalisability because out data in from a well-resourced hospital in
Mexico City. However, the strength of this work is the fact that all
patients were followed-up until discharge or death, so the current
results on in-hospital mortality, extubation rate and outcome are not
underestimated. Also, this to our best knowledge is the first series of
well-characterised patients in a Mexican hospital. Our findings bring
valuable information about the local epidemiology of severe and
critical COVID-19 patients in lower-middle income countries.
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