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Abstract

Purposes Patients with hematologic malignancies (HM) are among the individuals with highest risk of COVID-19 complica-
tions. We report the impact of remdesivir in patients with hematologic malignancies (HM) during Omicron in Mexico City.
Methods All patients with HM and COVID-19 during December 2021-March 2022 were included. Socio-demographic
and clinical data were collected. The primary outcome was COVID-19 progression. Variables associated with progression
were analyzed.

Results 115 patients were included. Median age was 50 years (IQR 35-63); 36% (N =41) had at least one comorbidity. Fifty-
two percent had non-Hodgkin lymphoma. Fifty patients (44%) had at least two doses of SARS-CoV-2 vaccine. COVID-19
was classified as mild (52.6%), moderate (9.7%), and severe/critical (28%). Twenty-eight patients (24%) received remdesi-
vir. Nine patients received remdesivir at the ambulatory clinic (33%), the rest during hospital admission. Overall, 22(19%)
patients progressed to severe/critical COVID-19; nine died due to COVID-19(8%). Hospital admission for non-COVID-19
causes was associated with higher odds of progression. Remdesivir did not reduce the risk of progression in hospitalized
patients; none of the patients who received remdesivir in the ambulatory clinic progressed to severe COVID-19 or died.
Conclusions Patients with HM and COVID-19 continue to present with high risk of complications. More prospective studies
are needed to define the impact of antivirals in this high-risk group, including the best duration of treatment. Also, better
vaccine coverage and access to treatment are mandatory.
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Introduction appeared in November 2021 in South Africa, and soon after,
spread globally replacing the Delta strain. The Omicron
variant has been characterized by a higher transmissibility,
but lower virulence than other strains, with a lower rate of
hospitalization and mortality in the general population and
vaccinated individuals, compared to Delta variant [1-3].
Mexico’s fourth wave was characterized by a rapid increase
in cases in the last week of December 2021 [4] up to March
2022. The National Genomic surveillance reported the pres-
ence of Omicron (B.1.1.529, BA.1, BA.1.1, BA.2) in late
December 2021, with an escalating predominance to>90%
of sequences in Mexico City by early January 2022 [5].
Despite a high proportion of vaccinated individuals,
immunosuppression and advanced age are high-risk condi-
tions for worse outcomes [6-8]. Patients with COVID-19

Since the rollout of the vaccines, hospitalizations and
mortality associated with the COVID-19 Pandemic have
decreased overall. The Omicron variant of SARS-CoV-2
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and cancer have a higher risk of adverse outcomes, with
increased mortality compared to the general population
[8]. They have a poor humoral response to vaccines com-
pared to non-immunosuppressed individuals and frequent
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breakthrough infections, which is particularly the case of
patients with hematologic malignancies (HM) [9—11]. More-
over, in Mexico, many different vaccines have been approved
besides mRNA vaccines and AZ1222, including other viral
vector vaccines (Sputnik-V and Cansino) and inactivated
vaccines (Sinovac) [12], all with different efficacy rates. The
clinical outcomes of the infection with the Omicron variant
in immunosuppressed patients have been poorly reported [7,
13-16], and much more focused on the protection conferred
by the mRNA vaccines [17-19].

Access to antivirals for SARS-CoV-2 has been scarce in
Mexico, even for patients with cancer. In January 2022, with
the surge of the fourth wave caused by Omicron, remdesivir
was made available for a subset of patients at our Institu-
tion. We report the clinical characteristics and outcomes of
a cohort of patients with HM during the Omicron wave and
the impact of remdesivir use in these high-risk patients.

Methods
Setting

Instituto Nacional de Cancerologia (Incan) is a 133-bed ter-
tiary care hospital located in Mexico City, that serves unin-
sured patients with cancer coming mostly from the central
region of the country. During the Pandemic, INCan worked
as a hybrid hospital and kept receiving patients for treatment
and follow up of their cancer. However, an area of the hospi-
tal was reconverted for COVID-19 care, with a consultation
for respiratory triage and COVID testing, and a ward for hos-
pitalization and critical care of severe COVID-19 patients.
During 2020 and 2021, there was no access to antivirals or
monoclonal antibodies, and SARS-COV?2 infected patients
were only treated for severe disease to mitigate the inflam-
matory response. At the end of January 2022, remdesivir
was available in the hospital for patients with active cancer
and less than 7 days of symptoms.

Procedures

An algorithm was created to prioritize the highest risk
patients for severe COVID-19, which included patients with
active HM among others [20] (see Fig. 1, supplementary
material). An ambulatory clinic was established to adminis-
ter a three-day regimen of remdesivir for patients with mild
COVID-19 and no criteria for hospitalization. If patients
were hospitalized with mild COVID-19, due to other condi-
tions (such as febrile neutropenia), or with severe COVID,
they received remdesivir in the hospital. According to the
protocol of our hospital, and based on the evidence reported
[21], mild to moderate cases with no oxygen requirement
received only three days of remdesivir. Patients with oxygen
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requirements received 5 days of treatment [22, 23]. Sever-
ity of COVID-19 was defined according to World Health
Organization and National Institutes of health as mild (tested
positive for SARS-CoV-2 with or without COVID-19 symp-
toms and absence of dyspnea or abnormal chest imaging),
moderate (evidence of pneumonia on clinical assessment
or chest imaging with saturation >94%), severe (evidence
of pneumonia on clinical assessment or chest imaging with
saturation >90%) and critical (acute respiratory distress syn-
drome, mechanical ventilation or shock) [21, 24].

Study participants

For study purposes, we included all patients with an HM
diagnosed with COVID-19 from December 1st, 2021, to
March 31st, 2022. The diagnosis was based on a positive
SARS-CoV-2 PCR or rapid antigen test in symptomatic
patients with fever or respiratory symptoms. Asymptomatic
positive patients to PCR screening prior to chemotherapy
were also included. Information was collected from the
electronic files, including socio-demographic data, days of
symptoms, type of neoplasm, COVID-19 severity, vaccine
status, treatment received, progression of COVID-19 and
death. For remdesivir use, we describe the number of days
of remdesivir administered, the setting (ambulatory vs. hos-
pitalized) and time from initiation of symptoms. We defined
COVID-19 progression as the change of patient's clinical
status from mild/moderate to any category with oxygen
requirements [21].

Statistical analysis

We described data as simple proportions and median inter-
quartile range (IQR) for qualitative and quantitative vari-
ables, respectively. The outcomes of interest were progres-
sion to a more severe clinical presentation, and death. We
performed a univariate analysis of variables associated with
progression and death and compared the risk of progres-
sion in patients who received remdesivir for 3 or 5 days.
We used the Chi-square or Fisher exact test for qualitative
variables, and Mann—Whitney test for quantitative variables,
as appropriate. For analysis purpose, we excluded asympto-
matic patients (detected through pre-chemotherapy screen-
ing) and critical patients (which were already progressed)
from the univariate and multivariate analysis of outcomes.
To compare progression proportions with or without the use
of remdesivir, we excluded patients who received it after
seven days of symptoms. To account for confounders, we
performed a multivariate analysis using all variables with a
p value <0.2 in the univariate analysis, for both outcomes
of progression and death.
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Results

We included 115 patients. The characteristics of the cohort
are presented in Table 1. Women represented 35% (N=40)
of the sample. Median age was 50 years (IQR 35-63); 35.7%
(N=41) had at least one comorbidity, mainly obesity, dia-
betes, and high blood pressure. Eleven patients (10%) were
living with HIV, and the median CD4 count closest to
COVID-19 was 294 cells/mm?>. Nine patients (82%) were
on antiretroviral (ARV) therapy with undetectable viral load.
Two patients had recently been diagnosed with HIV and not
on ARV. The main oncological diagnosis was non-Hodgkin
lymphoma (N=60, 52.2%), followed by acute lymphoblastic
leukemia (N=16, 14%), acute myeloid leukemia 12 (10.4%)
and Hodgkin Lymphoma (N=12, 10.4%). Ten patients had
received a bone marrow transplant (8.7%). Almost 50%
(N=54) had received chemotherapy within the last month,
and 30.4% (N =35) had received rituximab (RTX) within
the last six months. Only 16.5% (N=19) were not on active
treatment.

Table 1 Clinical characteristics of the 115 participants, N=115(%)

‘Women 40 (34.8)
Median age in years (IQR) 50 (35-63)
At least one comorbidity 41 (35.7)
Comorbidities

Obesity 15 (13)
Diabetes 18 (15.7)
High blood pressure 13 (11.3)
Chronic renal failure 4 (3.5)
Previous cardiovascular events 3(2.6)
Patients living with HIV 11 (9.7
Type of hematologic malignancy:

Acute myeloid leukemia 12 (10.4)
Acute lymphoblastic leukemia 16 (14)
Non-Hodgkin Lymphoma 60 (52.2)
Hodgkin Lymphoma 12 (10.4)
Myeloma/plasmacytoma 9(7.8)
Myelodysplastic syndrome 2(1.7)
Chronic lymphocytic leukemia 4(3.5)
Active neoplasia 96 (83.5)
SARS COV2 vaccination status (n=114)

Not vaccinated 26 (22.8)
One dose 15 (13.2)
Two doses 50 (43.8)
Three doses 23 (20.2)
Bone marrow transplant 10 (8.7)
Chemotherapy < 30 days 54 (47)
Rituximab in the last six months 35(30.4)
Median of days since rituximab, (IQR) 46 (15-134)

Regarding SARS-CoV-2 vaccination, 88 patients (77.2%)
had been vaccinated with at least one dose; 44% (N=50) had
2 doses and 20% (N=23) had three doses. Of 83 patients
who reported the type of vaccine, 32 (38.6%) received
AZ1222, 22 (26.5%) BNT162b2 and 17 (20.5%) Sputnik-
V. Twelve patients (14.5%) received other vaccines such as
Cansino or Sinovac.

The median days from the onset of symptoms to COVID-
19 diagnosis was 3 (IQR 2-6) days. COVID-19 was classi-
fied as mild in 52.6% of cases, moderate in 9.7%, and severe
or critical in 28%. Eleven patients (9.7%) were asympto-
matic at the time of diagnosis. These patients were diag-
nosed due to screening prior to chemotherapy. In total, 53
(46%) patients required hospitalization at some point of the
disease; 30 of them were related to COVID-19. The other
23 patients were hospitalized due to other causes, such as
febrile neutropenia (N=15) or activity of the HM. Of the 53
patients who required hospitalization, 44 were hospitalized
at COVID-19 diagnosis, and the rest (9 patients) were hos-
pitalized days later, due to COVID-19 progression (Table 2).

Laboratory values at COVID-19 diagnosis were available
for 43 patients. The median neutrophil count was 1.5x 10°/L,
and the median lymphocyte count was 0.7 x 10°/L. Patients
who were hospitalized had significantly lower median neu-
trophil count (0.6 vs 2.450x 10°/L, p=0.006) and median
lymphocyte counts (0.3 vs 0.95x 10°/L, p <0.001) at
COVID-19 diagnosis, and differed in their hematological
diagnosis (acute leukemias and non-Hodgkin lymphomas

Table 2 COVID-19 characteristics

Median days from the onset of symptoms (n=103) 3 (2-6)
Initial COVID-19 classification (n=114)

Asymptomatic 11(9.7)
Mild 60 (52.6)
Moderate 11 (9.7)
Severe/critical 32 (28)
Cause of hospital admission (n=115)

COVID-19 30 (26.1)
Non-COVID-19 causes® 23 (20)
Not admitted 62 (53.9)
Treatment of COVID-19

Remdesivir 28 (24.4)
Inhaled steroids 22 (19.1)
Convalescent plasma 6(5.2)
Systemic steroids 35(30.4)
Baricitinib 6(5.2)
Progression to severe COVID19 22 (19.1)
Invasive mechanical ventilation 7(6.1)
Death 11 .(9.7)
COVID-19-related death 9(7.8)

415 patients hospitalized for febrile neutropenia
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accounted for 84.5% of hospitalized patients vs. 77% of
non-hospitalized patients, p=0.009). Also, there were more
patients with recently diagnosed, untreated hematological
malignancies or with progression of their malignancy in
the hospitalized group. There were no differences in the
median neutrophil-to-lymphocyte ratio by hospital admis-
sion, COVID-19 progression, or death. Nine patients (7.8%)
were diagnosed with COVID-19 more than 10 days after
being admitted to the hospital (from 10 to 31 days after
admission) which corresponds to 7.8% of the cohort. These
were patients who had been admitted for workup of their
hematologic diagnosis or febrile neutropenia; they were con-
sidered as nosocomial COVID-19.

Regarding treatment, 28 patients (24.4%) received rem-
desivir. Information on the timing of remdesivir is missing
from one patient. For the 27 individuals left, remdesivir was
administered during the first seven days of symptoms in 24
patients (88.9%). Twelve patients (44.4%) were treated in
the first three days of symptoms. Two patients were treated
in days 8 and 9. One patient who had prolonged COVID-19
received remdesivir during a flare, at day 47. Two patients
were asymptomatic, 14 had mild COVID-19, 6 were moder-
ate, and 6 were severe. None of the critical patients received
remdesivir. Nineteen patients received three days of rem-
desivir; seven patients received five days of treatment. One
patient received only two days of treatment (3.7%); remdesi-
vir was stopped by the attending physician after receiving the
Cycle threshold results for his initial PCR which were > 34.
Nine patients with mild COVID-19 received remdesivir at
the ambulatory clinic (33.3%). The rest were treated while
being hospitalized. Of the 53 patients who were hospital-
ized, the median of hospital stay was 8 days (IQR 5-19) for
patients who received remdesivir vs. 15 days (IQR 6-31)
for those who did not receive the antiviral (»p =0.3). Among
patients who were hospitalized for non-COVID reasons,
median days of hospitalization were 11.5 (IQR 7-19) for
those who received remdesivir, compared to 26 days (IQR
9-33) for those who did not (p =0.2).

Twenty-two (19.1%) patients progressed to severe/critical
COVID-19. None of the patients who received remdesivir
in the ambulatory clinic progressed to severe COVID-19 or
died. Overall, eleven patients died (9.7%), two due to acute
leukemia, and nine died of COVID-19 (7.8%). The mortality
rate in hospitalized patients was 16.9% (Table 2).

In the univariate analysis, patients who progressed
were older than those who did not progress (56 years-old
vs. 48 years, p=0.018). Other variables associated with
progression were active neoplasia, prior use of rituximab,
being hospitalized at the diagnosis of COVID-19, and the
initial severity of COVID-19 infection. Being vaccinated
with one, two or three doses was not associated with less
progression (Table 3). None of the patients in remission
progressed (p =0.016). Neutrophil count or lymphocyte
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count at COVID-19 diagnosis was not associated with the
outcomes. Interestingly, patients who were hospitalized for
non-COVID causes progressed more than patients not hos-
pitalized (p =0.025).

Regarding remdesivir recipients, patients who received
three days of remdesivir progressed less than patients who
received 5 days (16% vs 57%, p=0.057). Sixteen percent
of the patients who received remdesivir on the first seven
days of symptoms progressed, compared to 100% of patients
who received it after seven days (p =0.012). None of the
patients who received ambulatory remdesivir progressed,
compared to 32% of those who received it during hospitali-
zation (p =0.036) (Table 4).

In the multivariate analysis, after adjusting for confound-
ers, there was no association between the use of remdesivir
and progression. However, there was still an association of
progression with hospital admission for non-COVID-19
causes (Table 5).

When we analyzed death as an outcome, only age and
hospitalization were associated with higher odds of dying
in the univariate analysis, but this was not found in the mul-
tivariate analysis.

Discussion

We describe a cohort of individuals with HM and COVID-
19 during the BA.1 and BA.2 Omicron wave of COVID-
19 in Mexico. Most patients were diagnosed early, with a
median onset of symptoms of three days, and more than
half initially classified as mild (56%). Despite that Omicron
has been reported to be milder, almost 20% of this cohort of
cancer patients progressed to more severe forms of disease
and 8% died due to COVID-19. The mortality rate among
hospitalized patients was 16%. So far, few reports have
been published on the outcomes of Omicron in immuno-
suppressed patients.

Publications have described cohorts of cancer with
COVID-19 prior to Omicron. An Israeli study reported a
mortality rate of 20% in hematologic patients, before the
Delta wave [25]. At INCan, we reported a cohort of non-
vaccinated patients with Cancer and COVID-19, with a
mortality rate of 18% [26]. Regarding Omicron, Taenaka et
al. reported an outbreak of 9 patients with HM in February
2022, with a mortality rate of 22% [13]. The OnCOVID
European Study, a multisite European Registry of patients
with cancer and COVID-19, compared the outcomes of
Omicron to the “alpha-delta” variant phase and the pre-
vaccination phase [14]. The case fatality rate at 28 days
was 13% during Omicron, lower than the pre-vaccination
phase (29%) and the alpha-delta phase (23.9%). However,
after adjusting for vaccination, the mortality rate in unvac-
cinated patients during the Omicron phase was as high as
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Table 3 Variables associated with COVID-19 progression*

Progressed N=21 (%) Did not progress N=79 P value
(%)

Median age in years (IQR) 56 (52-64) 48 (31-60) 0.018
Men 13 (20.6) 50(79.4) 0.907
Women 8 (21.6) 29 (78.4)
At least one comorbidity 9(25.7) 26 (74.3) 0.397
No comorbidities 12 (18.5) 53 (81.5)
Two or more vaccine doses 12 (19.7) 49 (80.3) 0.868
Less than two vaccine doses 8 (21) 30 (79)
Chemotherapy < 30 days 14 (29.2) 34 (70.8) 0.054
Chemotherapy > 30 days 7(13.5) 45 (86.5)
Time from rituximab to onset of symptoms, in days (IQR) 25 (6.5-64) 58 (20-160) 0.077
Neoplasia in remission 0(0) 18 (100) 0.016
Active neoplasia 21 (25.6) 61 (74.4)
Clinical stage at diagnosis
Mild 5(8.3) 55 (91.7) <0.001
Moderate 6 (54.6) 5(45.4)
Severe 10 (34.5) 19 (65.5)
Rituximab 16 (32) 34 (68) 0.007
No rituximab 5(10) 45 (90)
Hospital admission at COVID-19 12 (35.3) 22 (74.7) 0.012
Diagnosis ambulatory at COVID-19 diagnosis 9 (13.6) 57 (86.4)
Hospital admission for Non-COVID causes
Yes 7(41.2) 10 (58.8) 0.025
No 14 (16.9) 69 (83.1)
Remdesivir 8 (30.8) 18 (69.2) 0.155
No remdesivir 13 (17.6) 61 (82.4)

* Asymptomatic and critical cases are excluded

Table 4 Variables associated with progression in remdesivir recipi-
ents, n=27

Progressed (%) Did not progress p
Number of remdesivir doses, n=26
3 3(15.8) 16 (84.2) 0.057?
5 4 (57.1) 3(42.9)
Time from onset of symptoms to remdesivir administration
0-7 days 4(16.7) 20 (83.3) 0.012*
> 7 days 3 (100) 0(0)
Ambulatory remdesivir
Yes 0 9 (100) 0.036*
No 7(31.9) 11 (61.1)

“Fisher exact test

the mortality reported during the pre-vaccination phase. The
authors report an impact of vaccination in both alpha/delta
and Omicron. However, most patients had solid tumors and
there was only a small proportion of HM (only 63 patients
during Omicron). Salmanton-Garcia et al. recently reported

the outcomes of 593 HM patients infected with Omicron
from a multicenter Registry including mainly European
Countries (EPICOVIDEHA) [15]. Their progression and
mortality rates were like our findings (17% and 16% respec-
tively). Older age, active malignancy and pre-existing pul-
monary disease were associated with progression or death,
as in our cohort. A higher lymphocyte count and the use of
monoclonal antibodies were associated with a lower risk for
mortality. They also reported a protective effect of 3 doses
of the vaccine against progression to critical illness in hos-
pitalized patients. Regarding vaccination, other reports have
demonstrated protection of the vaccine in patients with HM.
Piiana et al. reported the incidence of breakthrough infec-
tions in patients vaccinated with 2 doses of mainly mRNA
vaccines from a prospective multicenter Spanish Registry of
hematologic patients registered before Omicron [10]. They
analyzed SARS-Cov2 antibodies titers and found lower lev-
els in patients with breakthrough infections compared to
patients without COVID-19. They also found more symp-
tomatic disease, pneumonia, and hospitalization in individu-
als with titers less than 250 BAU/mL. In our cohort, 44% of
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Table 5 Multivariate analysis

. . ) Progressed  Did not progress P value  aOR (95% CI) p value
for variables associated with
progression’, n=100 Age in years, median (IQR) 56 (52-64) 48 (31-60) 0.018 1.04 (0.99-1.08)  0.065
Chemotherapy < 30 days 14 (29.2) 34 (70.8) 0.054 1.93 (0.62-5.97) 0.255
Rituximab use 16 (32) 34 (68) 0.007 2.65(0.70-10.02)  0.151
Remdesivir use 8 (30.8) 18 (69.2) 0.155 0.83 (0.24-2.89) 0.767
Hospital admission for non- 7 (41.2) 10 (58.8) 0.025 4.77 (1.09-20.87)  0.038

COVID causes

# Asymptomatic and critical patients were excluded

patients were vaccinated with 2 doses, but we did not find an
association of full vaccination status with better outcomes.
This could be related to the fact that a higher proportion
of our patients were vaccinated with non-mRNA vaccines,
which have lower efficacy rates (only 26% received an
mRNA vaccine). Also, a third of our patients were receiving
rituximab, an anti-CD20 monoclonal antibody that has been
associated with B cell depletion and poor vaccine response
[27]. This B cell depletion can last up to 6 to 9 months after
the end of the therapy, and many reports including hema-
tologic and rheumatologic patients have shown reduced
humoral response and less immunogenicity with the vac-
cines [28, 29]. Most of the studies report the efficacy using
mRNA vaccines and the information with other vaccines
is scarce. Rituximab has been reported to reduce antibody
titers of inactivated vaccines (coronavac) as well [30].

Regarding SARS-CoV-2-targeted treatment options, few
treatments have been approved for COVID-19. Recently,
new antivirals have shown to reduce progression of COVID-
19 [22, 31, 32]. Remdesivir administered for three days in
the first 7 days of symptom onset in ambulatory patients
showed an 87% reduction of the risk of hospitalization or
death in patients with at least one risk factor for progression
compared to placebo [22]. All patients from these trials were
non-vaccinated individuals. Also, the proportion of immu-
nosuppressed patients in these trials was low (less than 5%
in all trials).

In our series, all patients had cancer and different degrees
of immunosuppression; half of them were vaccinated with
at least 2 doses of COVID-19 vaccines. Most patients who
received remdesivir did so as a 3-day regimen for mild
COVID-19, and early, following the Pinetree trial results
[22]. Despite having a mild COVID-19, only 9 patients were
treated on ambulatory basis, because they had other criteria
for hospital admission at COVID-19 diagnosis. None of the
9 patients treated with ambulatory remdesivir progressed or
died, which suggests a favorable impact of early treatment.
A recent article published by Rajme and colleagues found
a 84% reduction of hospitalization or death in patients with
high-risk factors treated with early ambulatory remdesivir,
from a tertiary care center in Mexico City [16]. Almost
all patients were immunosuppressed, but only 12% had a
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hematologic disorder. In their study, authors only included
patients who received ambulatory remdesivir. They did not
include patients with mild COVID-19 who required hospital
admission due to other causes. We included in our study
mild COVID-19 cases admitted to the hospital, and we found
that being hospitalized at diagnosis, or for non-COVID rea-
sons, was associated with progression of COVID-19. In
these patients there was no association of remdesivir use
with better outcomes after adjusting for other variables. With
these findings, it is difficult to say that remdesivir in mild
COVID-19 had a positive impact on progression in hospital-
ized patients with non-COVID admission criteria.

One explanation for the lack of impact of remdesivir on
progression in our cohort could be the duration of treat-
ment in patients with prolonged shedding and poor capacity
of neutralization [11, 19, 33, 34]. It is possible that immu-
nosuppressed patients with mild COVID-19 could benefit
from longer treatment with remdesivir, and further studies
are needed to evaluate the best duration of treatment. Small
reports have shown potential benefits of prolonged courses
of remdesivir in these patients and an improved response
with combination treatments of remdesivir and convalescent
plasma [35, 36].

Our study has some limitations. It is a retrospective study
from one center, and few patients had access to remdesi-
vir (only 24% of our sample). A bigger sample of patients
exposed to the antiviral will probably yield more valuable
information. We did not measure viral load or Cycle thresh-
olds routinely in our patients, to evaluate the viral dynamics
with the use of remdesivir. This could help to understand the
action of this antiviral in highly immunosuppressed patients
such as the ones in this series and define the best duration
of treatment in these patients. On the other hand, Incan is
the most important oncologic referral center of the country
and there is almost no literature published in middle income
countries.

In summary, we report a sample of hematologic patients
with considerable morbi-mortality during the Omicron
wave, early in 2022 in Mexico City. Only a quarter had
access to an antiviral. Patients who received ambulatory
remdesivir for three days did not progress to more severe
COVID-19. However, in patients who were admitted to the
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hospital at COVID-19 diagnosis, remdesivir use was not
associated with improved outcomes. These patients were
more immunosuppressed than ambulatory patients, which
is associated with poor outcomes. More prospective studies
with larger samples are needed, and prolonged treatments
should be considered in prospective trials. Finally, only two
thirds of the cohort had a complete vaccination scheme, and
there was no significant impact of the vaccine status in the
outcomes. Although efficacy rates are lower, it is impera-
tive to improve vaccine coverage in this group of patients.
Also, better access to antivirals in these high-risk patients
is mandatory.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10238-022-00964-4.
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