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High-dose versus low-dose corticosteroid
treatment strategy in patients hospitalised
with COVID-19: effect on ICU admission rate
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SUMMARY
Objective: COVID-19 is associated with lung damage and a
high mortality rate in hospitalised patients. Corticoids may re-
duce the evolution to respiratory failure and death. This study
aims to assess the effect on the ICU admission rate of a
change in corticosteroid treatment strategy, administering low
versus high doses. 
Methods: A retrospective, observational study was desig-
ned. Confirmed COVID-19 patients indicated to start treat-
ment with corticosteroids were enrolled. To study the
association between the type of corticosteroid used and ad-
mission to the ICU, a binary logistic regression model was
constructed. This model included variables that could cause
confusion or influence the response: gender, age, comorbi-
dities, and analytical data. 

Results: From 190 admitted patients, 127 were enrolled in
the study. In both groups, patients received a minimum of
two doses of corticosteroids during admission. 12.4%
(12/97) of the patients who received methylprednisolone
(high doses) were subsequently admitted to the ICU, com-
pared to 30.0% (9/30) of the patients who received dexa-
methasone (low doses). In the logistic regression model
constructed, the type of corticosteroid (low-dose dexame-
thasone) (p=0.002), male gender (p=0.023), age over 50
years (p=0.014) and IL-6 level >70 pg/mL (p=0.004) remai-
ned as predictive factors for admission to the ICU.
Conclusions: In the studied population of patients hospita-
lised for COVID-19, the use of high-dose methylpredniso-
lone is associated with a lower rate of admission to the ICU
than the administration of low-dose dexamethasone.
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RESUMEN
Objetivo: La COVID-19 está asociada a
daño pulmonar y alta tasa de mortali-
dad en pacientes ingresados. Los corti-
coides pueden reducir la progresión a
insuficiencia respiratoria y muerte. El
objetivo del presente estudio es evaluar
el efecto sobre la tasa de ingreso en UCI
tras el cambio de estrategia en el trata-
miento con corticoides, administración
de bajas dosis frente a altas dosis. 
Métodos: Se diseñó un estudio retrospec-
tivo observacional en el que se seleccio-
naron pacientes COVID-19 confirmado

con indicación de inicio de tratamiento
con corticoides. Para estudiar la asocia-
ción entre el tipo de corticoide utilizado
y el ingreso en UCI, se construyó un
modelo de regresión logística binaria en
el que se incluyeron variables que po-
drían causar confusión o influir en la
respuesta: sexo, edad, comorbilidades y
datos analíticos. 
Resultados: De 190 pacientes ingresa-
dos, 127 se incluyeron en el estudio.
En ambos grupos los pacientes recibie-
ron un mínimo de dos dosis de corti-
coides durante el ingreso. El 12,4%

(12/97) de los pacientes que recibieron
metilprednisolona (altas dosis) ingresa-
ron posteriormente en UCI, frente al
30,0% (9/30) de los pacientes que re-
cibieron dexametasona (bajas dosis).
En el modelo de regresión logística
construido permanecieron como facto-
res predictivos de ingreso en UCI el
tipo de corticoide (dexametasona a
bajas dosis) (p=0,002), el sexo mascu-
lino (p=0,023), edad superior a 50
años (p=0,014) y nivel de IL-6 >70
pg/mL (p=0,004).
Conclusiones: En la población estu-
diada de pacientes hospitalizados por
COVID-19, el uso de metilprednisolona
a altas dosis se asocia a una menor
tasa de ingreso en UCI que dexameta-
sona a bajas dosis.

Estrategia de tratamiento corticoide en altas dosis versus
bajas dosis en pacientes COVID-19 hospitalizados: efecto
en la tasa de ingreso en UCI
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INTRODUCTION
In December 2019, an outbreak of pneumonia was detected
in the Chinese city of Wuhan caused by a novel coronavirus.
It was named SARS-CoV-2 (Severe Acute Respiratory
Syndrome Coronavirus 2) due to its genetic link to the coro-
navirus that caused the SARS outbreak in 20031. The World
Health Organisation (WHO) named the disease caused by
this virus COVID-19, which stands for Coronavirus Disease
2019. In just a few months, the virus had spread around the
globe. It was declared a pandemic on 11 March 20202. 

Most COVID-19 patients are asymptomatic or present
with mild symptoms such as a cough, fever, fatigue or myal-
gias, mainly only requiring symptomatic treatment in the
form of analgesics and antipyretics. However, between 10-
15% of infected patients present with severe respiratory
symptoms, developing hypoxemic respiratory failure requi-
ring hospitalisation for mechanical ventilation. Between 3
and 5% of infected patients will need to be admitted to an
Intensive Care Unit (ICU)3. 

With the information available to date, experts have
identified two phases in the disease’s development. In the
first phase, there is a specific response by the immune system
which aims to eliminate the virus and stop its reproduction.
However, if the body is unable to halt this process, a serious
inflammatory response takes place, triggering a massive re-
lease of cytokines4. The increase in inflammatory markers in-
duces pulmonary fibrosis, breathing difficulties, reduced
oxygen saturation (SatO2) and systemic lesions, leading to
acute respiratory distress syndrome (ARDS)5. Higher levels of
inflammatory cytokines have been linked to increased seve-
rity and poorer prognosis6, with ARDS being the main cause
of death in patients suffering from COVID-197. 

Due to the hyperinflammation that takes place during
the second phase of this disease, various studies have
shown that corticosteroids may be useful in the treatment
of this pathology5,8,9.

The results of the RECOVERY randomised clinical trial,
which studied dexamethasone treatment, were recently pu-
blished. In this trial, more than 2000 patients were treated
with 6 mg of dexamethasone once a day, and this group
was compared to more than 4000 patients receiving stan-
dard treatment. The preliminary results showed that dexa-
methasone reduces the mortality rate by one-third in
patients requiring mechanical ventilation, and by one-fifth
in patients requiring oxygen alone10. 

Based on this new evidence, dexamethasone was the
corticosteroid treatment strategy employed in the centre
where this study was carried out, beginning with doses of
6 mg/day intravenously (IV) or orally (PO) over the course of
10 days. In the event of clinical worsening, dexamethasone
treatment was increased to 8 mg every 8 hours, administe-
red intravenously. 

During the study period, owing to the centre's expe-
rience in the use of corticosteroids during the first months
of the pandemic, a strategy change took place in the hos-
pital's protocol as it was not obtaining the expected results.
The new treatment strategy involved initiating treatment
with high doses of corticosteroids before decreasing to
lower doses at the discretion of the medical professional. In
this case, methylprednisolone was considered as the first
treatment option as it was the corticosteroid used during
the first stage of the pandemic, producing very good results,
starting treatment with a regimen of 125-250 mg/day in-

travenously over the course of 3 days5. This was then redu-
ced to low doses of methylprednisolone, with a regimen of
40 mg every 12 hours. Patients admitted to ICUs with mild
symptoms were administered low doses of methylpredniso-
lone directly. 

COVID-19 remains a relatively unknown disease, owing
to its recent appearance and the fact that its treatment is
continuously evolving. It is essential, therefore, to continue
researching the disease’s behaviour and the possible phar-
macotherapeutic options. 

The aim of this study was to analyse the impact of the
change in strategy from a low-dose to a high-dose corticos-
teroid on the ICU admission rate of patients hospitalised
due to COVID-19.

MATERIAL AND METHODS
An observational, retrospective study was designed to eva-
luate the effect on the ICU admission rate of the change in
corticosteroid treatment strategy set out in the treatment
protocol for COVID-19 patients admitted to a tertiary hos-
pital. The study was carried out between 17 August 2020
and 1 November 2020, enrolling all patients of legal age
who had been diagnosed with moderate-to-severe COVID-
19 who required hospital admission and for whom corticos-
teroid treatment was indicated.

Exclusion criteria included patients who did not require
corticosteroid treatment, patients who were admitted di-
rectly to the ICU from an A&E department, and patients
who had received a single dose of corticosteroid prior to
ICU admission. Patients who could not be followed up due
to admission from another hospital, non-intensive patients
and pregnant women were also excluded from the study.

The diagnosis of COVID-19 was confirmed with the
identification of SARS-CoV-2 in at least one sample of na-
sopharyngeal exudate by means of the RT-PCR (reverse
transcription polymerase chain reaction) analytical techni-
que.

The pharmacotherapeutic management of patients
diagnosed with COVID-19 was carried out in accordance
with the hospital's own protocol, previously agreed upon
by the Internal Medicine (Infectious Diseases Unit), Intensive
Medicine, Hospital Pharmacy, Pneumology and Paediatrics
departments. In this protocol, the hospital admission criteria
indicative of moderate-to-severe disease were: the presence
of respiratory symptoms and dyspnoea, SatO2 <94% or pa-
tients with mild symptoms categorised as high-risk [aged
≥60 years or suffering from comorbidities (diabetes mellitus
(DM), hypertension, COPD, cardiovascular disease, hepato-
pathies, neoplasia, immunosuppression, etc.)] for whom it
was not possible to actively follow-up via telephone on a
daily basis. Similarly, corticosteroid treatment indication criteria
were defined as follows: patients with severe symptoms who
required mechanical ventilation, ECMO (extracorporeal mem-
brane oxygenation) or oxygen therapy, particularly if more
than seven days have passed since the onset of symptoms. 

The clinical and demographic data of all patients enrolled
in the study were collected by consulting their computerised
medical history via the Orion Clinic® program. All patients
were followed-up from hospital admission through to dis-
charge or death, The data collected were: demographic data
[age, gender and comorbidities (DM, hypertension, obesity
and dyslipidaemia) and analytical data [C-reactive protein
(CRP), fibrinogen, D-dimers, lactate dehydrogenase (LDH),
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ferritin and interlukin-6 (IL-6)] prior to corticosteroid treat-
ment. Data were also were collected on the length of hos-
pital stay, the need for ICU admission and the duration of
admission to the ICU, as well as all the drugs taken for the
treatment of the disease included in the protocol, both cor-
ticosteroid therapy (dexamethasone or methylprednisolone)
and thromboembolic prophylaxis, the use of antibiotics and
the administration of tocilizumab, anakinra and remdesivir. 

The main variable in the study was the ICU admission
rate following the change in corticosteroid treatment stra-
tegy made in the centre's protocol.

Two study arms were established, comparing patients
treated initially with low doses of corticosteroids (dexame-
thasone 6 mg/24 h) with patients who received high doses
(methylprednisolone 125-250 mg/24 h) at the beginning of
corticosteroid treatment.

The SPSS Statistics® software was used for the statistical
analysis, always considering a p-value of <0.05 as the threshold
of statistical significance. Quantitative variables were sum-
marised using the mean (95% confidence interval) or me-
dian (interquartile range, IQR) values as appropriate for data
distribution, while categorical variables were summarised
using absolute and relative frequencies. To study the corre-
lation between the type of corticosteroid treatment emplo-
yed and ICU admission rate, a binary logistic regression

model was constructed which included the following varia-
bles that could lead to confusion or affect the response:
gender, age, comorbidities (DM, hypertension, dyslipaemia)
and analytical data (CRP, fibrinogen, D-dimer, LDH, ferritin
and IL-6). In order to be introduced in the model, the quan-
titative variables were categorised based on the best cut-off
point obtained for ICU admission from the corresponding
ROC curve. 

RESULTS
During the study period (15 August 2020 - 1 November
2020), 190 patients were admitted for COVID-19. Of these,
a total number of 127 patients (66.84%) were enrolled in
this study. The exclusion criteria for the remaining patients
are set out in table 1. The baseline characteristics of the pa-
tients enrolled in the study are set out in table 2. Patients'
median age was 61.29 years (IQR = 49.31-79.75 years). Of
all patients, 7.9% (n=10) died during the study period. 

Tocilizumab was administered to a small number of pa-
tients (table 3) in both study arms after clinical worsening
and lack of response to corticosteroid therapy. Anakinra,
another of the biological treatment options included in the
centre's protocol, was not administered to any of the pa-
tients enrolled during the study period, although it was con-
sidered.

Table 1. Study exclusion criteria for patients admitted for COVID-19 during the study period

Exclusion criteria Frequency

Patients not receiving corticosteroid treatment 49.21% (31)

Admitted to ICU directly from the A&E department 28.57% (18)

Single dose of corticosteroids prior to ICU admission 12.70% (8)

Not candidates for ICU 4.76% (3)

Impossible to follow-up due to admission from another centre 3.17% (2)

Pregnant women 1.59% (1)

Table 2. Baseline characteristics of patients enrolled in the study based on the corticosteroid administered

Methylprednisolone (n=97) Dexamethasone (n=30)

Age, median (IQR) 61.29 (49.31-79.75) 52.63 (38.62-63.96)

Female, % (n) 38.14 (37/97) 26.67 (8/30)

Previous pathologies, % (n)
Type 2 diabetes
Hypertension
Obesity
Dyslipidaemia

17.53 (17/97)
44.33 (43/97)
27.84 (27/97)
24.74 (24/97)

20.00 (6/30)
23.33 (7/30)
23.33 (7/30)
26.60 (8/30)

Baseline analytical data, median (IQR)
D-dimer
CRP
Ferritin
Fibrinogen
LDH
Interleukin-6

660.00 (390.00-1680.00)
66.00 (26.25-109.50)

449.00 (297.00-764.00)
535.00 (444.00-611.00)
573.00 (451.50-70.75)
33.00 (16.60-68.05)

515.00 (285.00-850.00)
53.50 (24.00-99.75)

569.00 (274.50-1284.00)
585.00 (427.00-678.00)
563.50 (447.25-611.50)

22.00 (15.00-41.00)

Other treatments for COVID-19, % (n)
Antibiotics
Low-molecular-weight heparins

93.81 (91/97)
89.69 (87/97)

96.67 (29/30)
86.67 (26/30)
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In both groups, patients received a minimum of two
doses of corticosteroids during admission.

12.4% (12/97) of patients administered methylpredni-
solone were later admitted to an ICU, compared to 30.0%
(9/30) of those administered dexamethasone. 

In the constructed logistic regression model, corticosteroid
therapy (administration of dexamethasone), gender, being older
than 50 and an IL-6 level >70 pg/ml remained predictors of ICU
admission. The results of this model are set out in table 4.

DISCUSSION
The RECOVERY trial compared the administration of 6
mg/day of dexamethasone over the course of 10 days with
the standard treatment in 6,425 patients who had been ad-
mitted to hospital for SARS-CoV-2 infection. The survival
rate was significantly higher in patients who were treated
with dexamethasone, particularly in the sub-arm of 1,007
patients who received invasive mechanical ventilation10.
Based on the findings of the RECOVERY trial, two additional
corticosteroid trials focusing on ICU patients were prema-
turely stopped after enrolment11,12. 

Current evidence on the pharmacological principles that
guide the administration of corticosteroids for the treatment
of ARDS is scarce. This lack of information may have led to
the heterogeneity of treatment protocols and a misinterpre-
tation of the available results.

Corticosteroids are agonist compounds that bind to the
glucocorticoid receptor (GR) to produce their pharmacolo-
gical response. The clinical efficacy depends on the magni-
tude and duration of exposure to the GR.

Corticosteroid therapy seeks to support the central re-
gulatory function of the activated glucocorticoid receptor 
(GC-GR ) during the development and resolution of the di-
sease. The deregulated immune response observed in the
case of COVID-19 is qualitatively similar to that of multifac-
torial ARDS13. 

In patients with severe COVID-19, GR expression in
bronchoalveolar lavage myeloid cells has a negative corre-
lation with neutrophilic inflammation of the lung and the
severity of symptoms14. 

Corticosteroids cross the bisphospholipid cell membrane
due to their lipophilic composition, binding to the GR in the

cytoplasm. Once activated, two pathways are identified in
the mechanism of action: genomic and non-genomic.

In the genomic mechanism, GR undergoes a conforma-
tional change. It is activated and transferred to the nucleus,
where it activates or deactivates gene transcription by
means of corticosteroid response elements. 

Some of the anti-inflammatory effects are caused by this
genomic mechanism of "transrepression", where GR coupled
with its ligand interferes with the activation of transcription
factors, the production of pro-inflammatory cytokines and
factors for white blood cell maturation. We speak of “trans-
activation” to refer to the increased synthesis of anti-inflam-
matory molecules. It is important to note that this mechanism
can take hours or even days to manifest15,16. 

Genomic effects usually predominate at low doses of
corticosteroids.

Non-genomic mechanisms are immediate (taking seconds
or minutes) and are caused by physical-chemical interactions.
These are due to the activation of intracellular signalling cas-
cades mediated by kinases with an anti-inflammatory effect.
Rapid non-genomic actions include anti-inflammatory regu-
lation e.g., inhibition of neutrophil degranulation and pro-
duction of macrophage superoxide anions and vasomotor
regulation (such as enhanced systemic response to norepi-
nephrine and local induction of endothelial nitric oxide).

Non-genomic effects are generally triggered at substan-
tially higher doses than genomic effects, intensifying in line
with the increasing dose until they stabilise with high-dose
therapy17. 

In the early stages of the pandemic, high-dose corticos-
teroid pulse therapies were widely used in Spain to treat
COVID-19, but not in other countries, hence the lack of pu-
blished evidence. 

These therapies are employed to halt the process of syste-
mic18 inflammation that develops in certain patients suffering
from severe COVID-19. Some studies5,19,20 have already des-
cribed the positive effects of corticosteroid pulse therapies on
mortality rate in patients suffering from severe COVID-19.

ICU admission rate was chosen as a variable because
the space in intensive care units is limited, and because
overcrowding of ICUs would result in poorer healthcare and
the possibility of a higher mortality rate.

Table 3. Other anti-inflammatory treatments for COVID-19

Table 4. Predictive factors of ICU admission 

Medicinal product, % (n) Methylprednisolone (n=97) Dexamethasone (n=30)

Tocilizumab 13.40 (13/97) 13.33 (4/30)

Remdesivir 1.03 (1/97) 3.33 (1/30)

Anakinra 0 0

Variable OR (CI95%) p

Type of corticosteroid* 12.83 (2.47-66.67) 0.002

Age >50 years 9.11 (1.56-53.39) 0.014

Being female 0.13 (0.02-0.75) 0.023

IL-6 >70 pg/ml 10.27 (2.14-49.34) 0.004

*: dexamethasone compared to methylprednisolone. 
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The percentage of hospitalised COVID patients requiring
ICU admission varies according to published studies. These
range from 23-35% according to the US government's
Center for Disease Control and Prevention to 9.3% accor-
ding to the Spanish Society of Internal Medicine's SEMI-
COVID-1921 Registry, 16% in Italy22 and 17% according to
a British cohort23.

Given the results obtained for ICU admission rate with
the low-dose corticosteroid strategy (30% of hospitalised
patients), it was postulated that the effect of the high-dose
corticosteroid strategy could be better than that of the low-
dose strategy since corticosteroids act on different pathways
in the former (genomic vs. non-genomic), combining both
effects.

In this study, a significant improvement was noted in the
ICU admission rate of patients treated with the high-dose
corticosteroid strategy (methylprednisolone) compared to
patients treated with the low-dose corticosteroid strategy
(dexamethasone).

Besides corticosteroid therapy (administration of dexa-
methasone), other predictors of ICU admission such as
being male, being over 50 years old and having an IL-6 level
>70 pg/ml were detected in the logistic regression model
constructed, as was expected.

Some of the main limitations of this study are its retros-
pective, observational design, the low number of enrolled
patients and the fact that the main variable is a process va-
riable (ICU admission), which makes it difficult to draw solid
conclusions about the benefit of using high doses of corti-
costeroids (methylprednisolone) as opposed to low doses
(dexamethasone). 

CONCLUSIONS
The high-dose corticosteroid strategy is better than the low-
dose corticosteroid strategy for the treatment of severe
COVID-19, given the biological bases shown and the results
obtained in this study, in which the ICU admission rate was
lower. This hypothesis must be confirmed in randomised,
prospective studies with a greater number of patients.
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