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Abstract 
Based on Russian and the Middle East corticosteroids trials in MERS-CoV, 
we performed methylprednisolone pulse therapy (MPT), resulting in a clini-
cal trial still without result. Our previous cohort (not compared n = 18) 
showed 76% of MPT patients did not progress to orotracheal intubation as 
MTP blocked the cytokine storm, a lower result compared to Tehran’s study 
explained by performing MPT in any lung phase. The Middle East study had 
been carried out during the initial lung phase. We are in an international 
emergency. Considering previous protocols and clinical practice, we under-
stand that MPT must be used in COVID-19, and the indication to avoid go-
ing to the hospital when the first symptoms appear should be changed ur-
gently for the population with inflammatory comorbidities. This article aims 
to: 1) show the Iranian protocol to reduce deaths and intubations by COVID-19; 
2) present a possible approach to the patient COVID-19 with methylpredni-
solone pulse and strict criteria for orotracheal intubation to avoid hypoxemia; 
3) highlight that there is already a protocol that can be an international 
guideline-based on the Iranian work for the treatment of COVID-19; and 4) 
argue that corticosteroids are not controversial, but their use in a period out-
side the best timing period makes it controversial; and 5) emphasise the ur-
gency of modifying the current protocol that postpones the visit of patients to 
the hospital in case of symptoms, since late hospital evaluation has been cata-
strophic for a world population. 

How to cite this paper: de Assis Barros 
D’Elia Zanella, L.G.F., de Sá Paraskevopou-
los, D.K., de Lima Galvão, L. and Yamaguti, 
A. (2021) Methylprednisolone Pulse Therapy 
in COVID-19 as the First Choice for Public 
Health: When Right Timing Breaks Contro-
versies—Emergency Guide. Open Journal of 
Emergency Medicine, 9, 84-114. 
https://doi.org/10.4236/ojem.2021.93010 
 
Received: March 4, 2021 
Accepted: August 17, 2021 
Published: August 20, 2021 
 
Copyright © 2021 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

https://www.scirp.org/journal/ojem
https://doi.org/10.4236/ojem.2021.93010
https://www.scirp.org/
https://doi.org/10.4236/ojem.2021.93010
http://creativecommons.org/licenses/by/4.0/


L. G. F. de Assis Barros D’Elia Zanella et al. 
 

 

DOI: 10.4236/ojem.2021.93010  85 Open Journal of Emergency Medicine 
 

Keywords 
Methylprednisolone, COVID-19, Pulse-Therapy, Hypoxemia 

 

1. Introduction 

Methylprednisolone [1] [2] [3] [4] [5] is a well-known and low-cost drug with 
broad access to the population, with which we have a good practice of its use for 
treating already known diseases. Supported by studies in the Middle East [2], 
which provides the pulse’s effectiveness using 250 mg of Methylprednisolone 
and our choice relies on pulsing with a large and classic dose—1000 mg on the 
first day to 500 g on the second and third days. These higher doses attempt to 
block neutrophils from bone marrow riding into the tissues infected with Sars- 
CoV-2, mainly to the lungs. 

Avoiding the migration of neutrophils is to avoid three catastrophes: 1) cytokine 
storm that leads the patient to respiratory failure and, consequently, orotracheal 
intubation; 2) development of autoantibodies by NETose and by activation of 
the complement system secondary to the formation of immune complexes; 3) 
immunoparalysis, a phase in which phagocytes lose the ability of phagocytosis to 
secrete IL-6 intensely; in an environment tending to tolerance [6] [7] [8]. 

Performing pulse therapy with Methylprednisolone requires that the patient 
be very well evaluated, as he needs to be at least on the sixth day of the onset of 
symptoms due to viral load curve. This delta T (D6 and cytokine storm) is short, 
so you must evaluate some parameters that will indicate the best period. 

We have been facing the COVID-19 era for almost one year, and little infor-
mation about the management of COVID-19 patients profoundly changed the 
prognostic regarding severe cases. The controversial use of corticosteroids can 
be broken when the timing is considering its use. This article is a little review of 
clinical practice toward corticosteroid use in COVID-19. 

2. Methods 
Inclusion Criteria for Articles 

Articles related to high doses of corticosteroids we used: “Methylprednisolone” 
And “COVID-19” AND “PULSE”. We used articles published between January 
2019 and May 2021, in English or with publication translated into English. Rus-
sia and the Middle East option was because we found many articles and trials 
developed with Methylprednisolone (MTP) protocols that we hardly find in the 
West. Other countries were placed because they have some trials with high doses 
of corticosteroids, but they also do not come close to classic pulse doses such as 
1 g or 500 mg of MTP. Therefore, we discard articles with low doses of cortico-
steroids or not standardised doses—pulse therapy arbitrarily defined as treat-
ment with more than 250 mg prednisone or its equivalent per day, for one or 
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more days. Other possible definition is 250 mg per day, or 10 to 20 mg per kilo-
gram of body weight for methylprednisolone (250 - 1000 mg) and 2 to 5 mg per 
kilogram of body weight (50 - 200 mg) for dexamethasone. Single doses of 500 
mg of methylprednisolone and 100 mg of dexamethasone are both considered 
equivalent to 625 mg of prednisone. The articles considered needed to address on-
ly COVID-19, so those that addressed COVID-19 plus another disease were dis-
carded. Any type of study was considered to this article analysing GOOGLE 
scholar and PubMed platforms (Figure 1). Other articles were used to review the 
specific issues covered in this article. All articles were found on the PubMed 
platform. Evaluated according to publication quality, considering fidelity to the 
precepts of science, even if the publication was in a journal with a lower rate of 
evaluation. Arbitrarily, the first 100 articles on the topic were considered. Only 
those articles that used “classic pulse therapy” or high doses of corticosteroids, 
that is, 500 mg to 1 g of Methylprednisolone or doses of another equivalent cor-
ticosteroid, or a dose considered pulse within the definitions of this article, or 
articles that showed controversies about corticosteroids use were separated. A 
total of 63 articles were eligible, and only 29 of them were under the criteria. The 
table (Table 1) was constructed using 7 articles, among those found, that could 
exemplify controversies and good use of corticosteroids at the authors’ choice. 
All of them cited in the references [1] [2] [3] [4] [5] [9]-[30].  

 

 
Created with https://biorender.com/ 

Figure 1. The rationale for selecting articles from Table 1. This flowchart explains Table 1, “from contro-
versies to proper use of corticosteroids in COVID-19 patients”. Table 1 shows some articles that exemplify 
the controversial issues about the use of corticosteroids in COVID-19 to the use of Corticosteroids in the 
form of pulse therapy. The choice of 7 articles for the table was based only on personal criteria with the ini-
tiative of presenting at least 1 article evidencing controversies and others evidencing the use in high doses of 
the drug and therapeutic success.  
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Table 1. From controversies to proper use of corticosteroids in COVID-19 patients. 

Title Origin Methodology Participants Indication Dose Outcome 

Intravenous MP pulse  
as treatment for  
hospitalized covid-19 
critical patients: results 
of a randomized  
controlled trial4 

Iran 
Randomized 
Clinical Trial 

68 TOTAL 

34: MP intervention, 
28: Standard,  
06: deleted 

Early pulmonary phase 
(Non-IOT Patients) 

Methylprednisolone  
250 mg (03 days) 

Mortality rate was lower in 
the Methylprednisolone 
group (5.9% versus 42.9%;  
p < 0.001). 

Efficacy of MP pulse 
therapy in patients with 
COVID-192 

Russia 
Retrospective 
Analysis 

57 ??? 
Methylprednisolone 
500 mg (03 days) 

Decrease in inflammatory 
tests. No patients transferred 
to the ICU. 

Impact of  
Corticosteroids on  
Coronavirus Disease 
Results 201918 

USA 
Systematic 
Review 

Review of 73 studies 
(21,350 patients). 
Database (PubMed, 
MEDLINE and 
EMBASE) of the 
literature published 
until July 22, 2020, 

Critically ill patients 
under mechanical 
ventilation or in an 
ICU environment. 

Varied 

Corticosteroids showed  
benefit in critically ill  
patients.(OR, 0.65; 95% CI, 
0.51 - 0.83; p = 0.0006). 
However, it was not possible 
to identify a greater benefit 
according to high or low dose 
regimens. The analysis was 
limited by highly  
heterogeneous literature for 
high-dose and low-dose 
corticosteroid regimens. 

MP pulses in the second 
week improve prognosis 
in patients with severe 
coronavirus disease  
2019 pneumonia:  
An observational  
comparative study using 
routine care data.19 

Spain 
Comparative 
observational 
study 

242 patients with 
COVID-19 and  
elevation of  
inflammatory  
markers 

From the 8th day 125 - 250 mg/d x3 

The HR adjusted for death 
and death or IOT for patients 
in the MP group was 0.35 
(95% CI 0.11 to 1.06, p = 
0.064) and 0.33 (95% CI 0.13 
to 0.84, p = 0.020),  
respectively. This difference 
was specifically seen in the 
subcohort of patients with 
spo2/fio2 ratio lower than 
353 on the 7 day of disease. 

High dose, short-term 
corticosteroids for ARDS 
caused by COVID-19: a 
number of cases.12 

Japan Case series 07 
Critically ill patients 
under IOT 

500 - 1000 mg/day 
(03 days) MP  
followed by 1 mg/kg 
in progressive  
reduction. 

All patients extubated within 
07 days. 

The Effects of Steroids in 
Severe Hospitalized 
Patients with COVID-19: 
A Retrospective Cohort 
Study20. 

China 
retrospective, 
two-centred, 
cohort study 

760 hospitalized.  
659 patients were 
excluded because In 
total, 101 included: 
39 in the steroid 
group and 63 in the 
non-steroid group 

? 

median dose of MP 
was 80 mg daily  
(40 - 160 mg daily), 
and 38 (90.5%)  
received  
methylprednisolone 
or equivalent < 150 
mg. CTCD was  
initiated within 13 
days (9 - 22 days) 

short-term corticosteroids at 
low to moderate doses did 
not improve the clinical 
outcomes for patients with 
severe COVID-19. 

https://doi.org/10.4236/ojem.2021.93010


L. G. F. de Assis Barros D’Elia Zanella et al. 
 

 

DOI: 10.4236/ojem.2021.93010  88 Open Journal of Emergency Medicine 
 

Continued 

Steroid pulse -therapy  
in patients. With  
coronavirus Pneumonia 
(COVID-19), systemic 
inflammation And Risk 
of venous thrombosis 
and thromboembolism 
(WAYFARER Study)11 

Russia 

17 patients 
with severe 
coronavirus 
pneumonia 
using  
retrospective 
comparison 
analysis  
(control 
group, n = 17). 

34 patients with a 
proven diagnosis  
of coronavirus 
pneumonia who 
were admitted to  
the Medical Research 
and Educational 
Center of  
Lomonosov Moscow 
State University. 

agents, it was decided 
to perform pulse 
treatment with high 
doses GCs: MP 1000 
mg intravenously for 3 
days with subsequent 
dexamethasone 4 mg 
twice a day for 3 - 7 
days. 

therapy with MP 
1000 mg for 3 days 
and dexamethasone 
8 mg for another  
3 - 5 days 

High-dose pulse GC  
therapy has a rapid  
anti-inflammatory effect; 
however, it increases the NLR 
and the D-dimer levels, 
which increase the risk of 
venous thromboembolism 

3. Results 
3.1. The Best Period for Pulsing and Essential Information 

With a patient still stable and necessarily with PaO2/FiO2 > 200 without supple-
mentation. SatO2 > 93% or arterial blood gases showing PaO2 > 60 and or oxy-
gen saturation greater than 93% (Figure 2). 

Do not wait C-reactive protein to reach a high serum concentration: C-reactive 
protein marks the cytokine storm, and its peak is causally related to 
lymphopenia that usually occurs between days 8 and 10, counted from the onset 
of symptoms. This phase is preceded by neutrophilia progressively scaled to the 
left with a significant increase on the peak day of CRP [2] [31] (Figure 3). 

3.2. Avoid Hypoxemia 

Hypoxemia tends the immune response to tolerance with maintained inflam-
matory status with tumorigenic characteristics as we have described before [32]. 

Never avoid intubation in time due to pronation. Pronating should never 
postpone intubation when a tube is well indicated to avoid hypoxemia and de-
pletion of the energetic reserves (Figure 4). 

3.3. Delayed Perception of Inflammation 

Attention to diabetic, obese, and elderly patients: obese and diabetic patients al-
ready have macrophage activation for the IL-6 axis. They take longer to notice 
inflammation caused by the virus. Thus, when they are admitted reporting, for 
example, 4 or 5 days of symptoms, they are already presenting a chest image 
with bilaterally affected lungs like a later stage of the disease (D10-D12). Thus, 
this population should never wait for the worsen in their homes. At the slightest 
sign of symptoms, this population should be well evaluated and hospitalised un-
til it is necessary to pulse or even perform orotracheal intubation [33] [34] [35] 
[36]. 

3.4. Immunosuppressed Patients  

Our Protocol excludes immunosuppressed patients: HIV patients with CD4+ < 
300, cancer, transplant patients or by the clinical evaluation of the responsible 
physician. In these cases, the recommendation is not to let the patient evolve to a  
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COVER-ME-UP PROTOCOL: Criteria for pulse MTP immediately after the viraemic phase or early pulmonary phase 

Patients have a diagnosis of COVID-19 (I) and concomitant evidence of Cytokine Storm Syndrome (II) AND PREFERENTIALLY WITH 
PaO2/FiO2 > 200. 
I—COVID-19 Diagnosis: 
A) RT-PCR-SARS-COV-2 positive or 
B) Consider the evaluation of the IgM class with the presence or not of IgG, associated with the clinical and tomographic image compatible with 
COVID-19, and negative RT-PCR-Sars-CoV-2 exam: Keep the note on the CT OR 
C) high clinical probability (desaturation below 90% in arterial blood gases, excluding other causes) in the presence of negative A and B 
D) CT image result compatible with CORADS 3, 4 OR 5. 
II—Definition of Cytokine Storm Syndrome: 
A) Patient with oxygen saturation (Sat O2) < 94% at rest (with O2 catheter at maximum 6 L/min flow) OR with blood oxygen saturation < 90% by 
the oximeter. 
OR 
B) Mild tachypnoea—respiratory rate > 18 bpm (although the definition used RR > 30, for inclusion, we need that the patient is in good clinical 
condition and not deteriorated in case of a respiratory rate greater than or equal to 30). 
AND 
C) Have two altered BIOMARKERS: C-reactive protein greater than 10, ferritin and d-dimer with or without leucocytosis, preferably IL-6 if 
available. 
However, consider PCR < 10 avoiding the cytokine storm. 
 

 
Created with https://biorender.com/ 

Figure 2. Criteria for pulse therapy with Methylprednisolone from the “COVER-ME-UP” study. According to the most current stud-
ies, there is no placebo group, as corticosteroids are the only drug that shows a difference in patient outcomes—Methylprednisolone 
250 mg following the Iranian protocol, Methylprednisolone 500 mg following the classic pulse idea. The idea is to compare side 
effects between the Iranian protocol and the classic pulse and observe if there is any difference in the outcome comparing doses of 
250 mg with 500 mg of MTP. n = 30 for each group was performed based on our observational cohort concerning the original 
Iranian study and based on statistical calculation, considering the group sample space with comorbidities, which are predictors of 
severity. The best period to perform pulse therapy: between D6 - D8 after symptoms have started; Preferably before CRP < 10, or 
in ascending CRP.-interleukin (IL)-6 (>6) at the early pulmonary phase of disease before connecting to the ventilator and intuba-
tion. We use only CRP at HSPE; O2 saturation < 90% without supplementary O2; RR > 18 and little dyspnoea; and preferably be-
fore CRP peak, where neither lymphopenia nor neutrophilia has not already happened. 
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Figure 3. The rationale behind corticosteroid therapy. Upper figure. COVID-19 progression concerning viral kinetics, week of 
infection. A. the patient who evolves with a leukemoid reaction and neutrophilia is sometimes mistakenly diagnosed as acute leu-
kaemia, but it is common in Sars-CoV-2 infection in patients who evolve severely. B. indicates patients who develop neutropenia 
and who, in general, are discharged after 14 days of illness. Lower figure. Immunosuppression initiated with the cytokine storm 
followed by the formation of immunological heterogeneity responsible for the controversy regarding the use of corticosteroids. S1: 
triangle’s area represents patients with lesser and heterogenous immunosuppression; S2: triangle’s area allocates patients with 
more immunosuppression and heterogeneity. Thus, pulse therapy is indicated before the immunosuppressive phase, initiated with 
the peak of reactive Protein C. The initial phase shows some inflammatory comorbidities, MHC class II genes and chronic infec-
tions responsible for the chronic inflammatory profile of patients who progress to severe forms of the disease. It is necessary to 
emphasize that even lymphocyte recovery is not enough to restore normal immunity, since many articles already show that the 
recovered lymphocytes, in great majority, are in exhaustion expressing PD-1 protein. 
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Figure 4. A E.R. guide to Pulse therapy with Methylprednisolone. The restricted criteria based on the author’s perception; howev-
er, this flowchart follows a general thought: admission screening can follow specific parameters of each hospital as long as the final 
approach aims at whether the patient has comorbidities predicting severity and considering viral kinetics to be able to perform 
pulse therapy from the sixth day counted from the onset of symptoms (D6). This flowchart is adaptable to the characteristics of 
any hospital and its definitions of admission criteria. This figure shows the author’s definition of hospitalization criteria. 
 

hypoxemic state, performing intubation in time whenever BR > 30, SatO2 ≤ 92. 
Use standardised corticosteroids and perform pulse therapy if there is a consen-
sus between physicians about pros and cons, considering the immunosuppres-
sion by COVID-19. 

3.5. Thromboembolism 

Thromboembolism is common in patients with COVID-19, admittedly in the 
intensive care unit, despite thromboprophylaxis. In COVID-19, vascular injury 
is induced by endocytosis of SARS-CoV-2 by host cells, causing them to undergo 
pyroptosis, in addition to a consecutive cascade of immunological, metabolic 
and genetic mechanisms that, together, trigger thrombotic phenomena. Much of 
the pathophysiology has been associated with platelet activation and tissue dam-
age, but nothing is conclusive yet. It is known that perhaps exhaustively and em-
pirically anticoagulated therapeutically can worsen the bleeding outcome. To 
date, there are few and careful study that uses acetylsalicylic acid (ASA) associ-
ated with Heparin in prophylactic doses that may suggest the use of a drug low 
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cost and affordable as is the ASA [37]-[43]. 

3.6. The Side Effect of Methylprednisolone 

With the 18 patients in an observational study, we could observe an increase in 
serum glucose values and some hypertensive events, which were drug-induced. 

We do not have provisional data in the randomized trial that is being carried 
out yet, but they will be released soon. 

An observation regarding sustained disglycemia: it is important to note that 
one of the inflammatory pathways in COVID-19 is oxidative stress. This route 
has been responsible for maintaining disglycemia in patients, as these changes 
occur even when the patient is no longer using corticosteroids. 

3.7. The Questionable Use of Corticosteroids in COVID-19: A  
Question of Timing 

To reveal the essence of corticosteroids’ controversies, we organised a little re-
view (Table 1) with different results and with no definition of corticosteroids in 
Sars-CoV-2 infection. It is necessary to consider the heterogeneity of patient’s 
phenotypes (Figure 3) that are spectra of a unique disease, for example, the 
same disease “diabetes” has a different expression for two different people. 

COVID-19 causes important and variable immunosuppression. Sars-CoV-2 
causes immunosuppression by forcing the macrophages to IL-6 polarisation and 
by apoptosis of lymphocytes. These lymphocytes can be recovered in numbers, 
but the microenvironment provided by IL-6 shapes immunity to a state of 
immunoparalysis. This entity was described in a pre-COVID-19 era and resulted 
from a state of “catatonia” of the immune system in which the phagocytic re-
sponse is globally diminished, and the lymphocytes have high expression of 
PD-1 exhaustion protein. This fact can explain fungal, mycobacterial and pneu-
mocystis coinfection in some autopsies [44] [45] [46]. 

4. Discussion 

To perform MPT in the Early Pulmonary Phase. The percentage of improved 
patients in Tehran was higher in the methylprednisolone group than in the 
standard care group (32 (94.1%) versus 16 (57.1%); p = 0.001). The mortality 
rate was significantly lower in the methylprednisolone group (2 (5.9%) versus 12 
(42.9%); p < 0.001). MI-HSPE cohort (performed from June-20 to December-20) 
without control group had 76% non-intubating patients among all patient that 
was pulsed (n = 16 without missing data) vs. 94.1% Tehran trial. This difference 
happened in our previous non-comparative cohort, we pulsed some patients in 
the late pulmonary phase because these patients were admitted to the hospital 
between D8-D12 or more when cytokine storm has already started. A variable 
period of immunosuppression [47] [48] characterises and mark by different 
immune profiles and it is the possible answer to corticosteroids controversial use 
in COVID-19. Variable immunosuppression post cytokine storm is the hidden 
pathophysiology that explains the idea: cytokine storm IL-6 mediated causes 
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lymphopenia due to apoptosis and T cell migration from de peripheral blood to 
tissues infected by Sars-CoV-2, since TCD8+ PD-1+, TCD4+ PD1+, and express 
homing molecules. Phagocytes also express PD-1, and their phagocytic function 
is blocked [49] [50] [51]. 

Up to CRP peak, patients’ immune system is homogeneous, and after 
lymphopenia occurred during CRP peak, an emergent T cell expressing PD-1 
(an exhaustion marker expressed by some cells) protein emerge. These T cells 
express low levels of cytotoxic molecules and displayed a compromised capacity 
to produce pro-inflammatory cytokines while the expression of an-
ti-inflammatory IL-10 was up-regulated, and a tendency to apoptosis is real. 
Nevertheless, they are exhausted, and with diminished function and phagocytes, 
such phagocytosis is deficient as translocation from skin and gut is familiar with 
refractory bacteraemia, where many antimicrobial drugs are used [52] [53]. 

5. Conclusions  

This informed content is about clinical experience acquired in 11 months taking 
care and managing COVID-19 patients. We have blocked neutrophil migration 
based on pulse therapy performed by other studies. However, now, our trial in-
tends to prove, by randomised study, that it happens and can avoid deaths. Up 
to now no Brazilian trials with classical corticosteroids pulse have already been 
performed. We advise that the articles indicated in this report are examples that 
other centres also have the initiative to act on the disease’s progression by pulse 
therapy, especially thinking about the possibility of more evidence. 

It is important to note that it is necessary to modify the care protocol, so pa-
tients with inflammatory comorbidities, especially obesity, diabetes and aging 
need to be seen and admitted to hospitals as early as possible—between D4 and 
D6—so that they can receive the pulse. Methylprednisolone at the best time. 
This strategy looks like it will overcrowd hospitals. Initially, emergency rooms 
may have too many people allocated. However, this measure will avoid over-
crowding in ICUs, since we brought these patients to hospitals and performed 
an intervention that blocks the progression to orotracheal intubation, so there 
will be more free spaces in ICUs, the length of stay falls significantly, as does the 
cost of the length of stay for each patient. 

There is a fear of overcrowding in hospitals, but changes are needed since the 
methods have been applied for one year, not blocked COVID-19 severity and 
death. However, when performing an MPT at an appropriate time, the length of 
hospital stay drops to 7 to 10 days, while the late arrival of the diabetic and obese 
patient to hospitals has hospitalization messages long periods with the compli-
cated post-ICU period. Although our study is ongoing, we observed a good re-
sult when we chose to perform the Teheran protocol in some critically ill pa-
tients with comorbidities that predict severity. This article passes for being a re-
port of international importance, showing that the hospitals must carry out clin-
ical studies with MTP in the precocious pulmonary phase and before the im-
munosuppression of COVID-19. 
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It is important to consider that Methylprednisolone is not the unique treat-
ment for COVID-19. Maybe each drug has a specific timing. Antivirals, for ex-
ample, must be administered in the initial phase of the disease. From D6 of the 
onset of symptoms, there is hardly any virus causing the disease. From D6 on-
wards, a period of defervescence begins, usually, 1 to 3 days, followed by a tox-
aemic/inflammatory phase, like Yellow Fever (when they progress to severe 
haemorrhagic fever) or Leptospirosis (Weil’s Syndrome). Corticosteroids may 
also play an essential role in the later stages of the disease. Perhaps, in the future, 
the association of anti-inflammatory drugs will allow corticosteroids in lower 
doses and for the shortest time possible. For those who seek the hospital service 
between D6 and D8 of the onset of symptoms, corticosteroids might be the best 
treatment. In the later stages, because they are inflammatory, perhaps cortico-
steroids also play an essential role, but perhaps the association of an-
ti-inflammatory drugs is the solution to using lower doses of corticosteroids and 
for as little time as possible. 

The simplified following Protocol is based on Tehran’s Protocol modified 
by COVER-ME-UP protocol for emergency times (more about COVER- 
ME-UP criteria on Appendix). 

I) Emergency to modify the information about when to seek hospital help:  
1) Obese, elderly > 60 years old and diabetics need to be at the hospital for 

clinical evaluation, as soon as the first symptoms are noticed. 
2) Healthy young people can wait for 5 to 6 days for symptoms to start in case 

of worsening, but the use of corticosteroids should be indicated after D6. 
Rationale: the best time to block COVID-19 progression is on D6-D8 (before 

the cytokine storm and the neutrophil marching), but with the current indica-
tion for hospital help, patients are admitted late, and COVID-19 block is not it is 
just as effective when pulse therapy is performed previously. 

II) Clinical and laboratory criteria for admission in select urgency/emergency 
areas to symptomatic patients 

1) Obese, diabetic, elderly > 60 y/o. They need to be early admitted to the hos-
pital and have the assessment started at the beginning of the symptomatic phase 
showed in week 1 (Figure 1). 

2) Exams: arterial blood gas (ABG) analysis WITHOUT supplementary O2, 
hemogram with platelets, sodium, calcium ionic, potassium, magnesium, urea, 
creatinine, LDH, troponin, D-dimer, ferritin, urine exam, AST/ALT, electrocar-
diogram. 

III) Pulse-therapy criteria: One of the “the best period” criterium below is 
present? 

If YES—perform pulse; if NO—wait for the best period. 
The best period to perform pulse therapy:  

- Between D6 - D8 after symptoms have started. 
- Preferably before CRP < 10, or in ascending CRP.-interleukin (IL)-6 (>6) at 

the early pulmonary phase of disease before connecting to the ventilator and 
intubation. We use only CRP at HSPE. 
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- O2 saturation < 90% without supplementary O2 (See in the appendix first au-
thor consideration). 

- RR > 18 and little dyspnoea. 
AND 
Preferably before CRP peak, where neither lymphopenia nor neutrophilia has 

not already happened (Figure 3). 
IV) Orotracheal Intubation criteria (OTI) 
Central Idea 
1) Do not induce lasting hypoxemia because it causes magnification of the in-

flammation. 
2) Do not perform prone position for patients with OIT indication, according 

to the criteria presented in this article. The prone position is good when it does 
not delay well-indicated intubation. 

Perform “IN TIME” orotracheal intubation if 
1) O2 saturation ≤ 92% (ABG) and O2 input ≥ 50% without supplementary O2. 
OR 
2) SatO2 < 90% without supplementary O2 (oximeter). 
OR  
3) RR > 30 breaths per minute. 
Immediate orotracheal intubation 
1) OR O2 ABG < 75% without supplementary O2. 
OR 
2) GLASGOW COMA SCORE < 8 points. 
OR 
3) CARDIAC ARREST. 
The criteria for “in time” OTI are rigid, but when associating PaO2/FiO2, we 

can see the patient is already in a ratio lower than 200, respiratory distress syn-
drome (Berlin’s criteria. Hypoxemia: PaO2/FiO2 ≤ 300: between 200 and 300; 
Moderate: between 100 and 200; Severe: less than 100). 

In a previous article [32] [54] (Zanella and Galvão, 2021; Zanella, 2021), we 
explained that hypoxemia makes changes in the microenvironment, since the 
immune system acquired a tolerant status allowing neoplastic and autoimmune 
diseases, and a paralysis of the immunity by an inflammation that was magnified 
by angiogenesis secondary to hypoxemia. 

*COVER-Me-UP: COVID-19 randomised trial of Methylprednisolone using 
pulse therapy. 
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Abbreviations 

T2DM = Type 2 Diabetes mellitus. 
BMI = body mass index. 
NET = neutrophil extracellular traps. 
NETose = a type of regulated cell death dependent on the formation of neu-

trophil extracellular traps (NET). 

Appendix 

COVER-ME-UP Elegibility and Criteria for MTP Pulse 
1) General criteria for inclusion in the study (eligibility) 

• Patient be admitted to hospital. 
• Sars-CoV-2 laboratory-confirmed or clinically suspected. 
• No medical condition that could place the patient at risk in the judgment of 

the responsible physician. 
A) - Inclusion criteria: 

• age 18 years or older. 
• according to the criteria for clinical diagnosis and etiological diagnosis of 

new pneumonia by a coronavirus (COVID-19) or Hyperinflammatory Syn-
drome. 

• admitted to the general wards of HSPE or collaborating institutions. 
• be able to sign the informed consent. 

B) - Exclusion criteria: 
• Severe immunosuppression of the judgment of physicians who assess the pa-

tient concerning the treatment benefit. 
• Non-acceptance by the family member or legal guardian of the use of 

Methylprednisolone in the form of pulse therapy. 
• Summary contraindication to the use of corticosteroids. 
• Patients are intolerant or allergic to any therapeutic agents used in this re-

search. 
• Pregnant or lactating women. 
• Positive procalcitonin (if we get release). 
• Acute myocardial infarction confirmed by abnormal troponin test and elec-

trocardiogram (viral myocarditis does not contraindicate).  
• Active neoplasms and received any immunosuppressive agents. 

Hypertension (hypertension), uncontrolled diabetes mellitus (DM), gastroin-
testinal problems, or a history of gastrointestinal bleeding (pulse may be per-
formed if upper endoscopy does not find active lesions). 

C) - Criteria for patients over 80 years old 
Every patient over 80 years old will be evaluated by the Geriatric Clinic for 

pulse release with Methylprednisolone, as the patient’s degree of independence 
will be assessed, as well as their cognitive and the pros and cons of pulse therapy 
for the patient at this stage of life, considering the limitations that attack. 

COVER-ME-UP Protocol: Criteria for pulse MTP immediately after the 
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viraemic phase or early pulmonary phase 
Patients have a diagnosis of COVID-19 (I) and concomitant evidence of Cy-

tokine Storm Syndrome (II) and preferentially with PaO2/FiO2 > 200. 
I) COVID-19 Diagnosis: 
A) RT-PCR-SARS-COV-2 positive or 
B) Consider the evaluation of the IgM class with the presence or not of IgG, 

associated with the clinical and tomographic image compatible with COVID-19, 
and negative RT-PCR-Sars-CoV-2 exam: keep the note on the CT OR  

C) high clinical probability (desaturation below 90% in arterial blood gases, 
excluding other causes) in the presence of negative A and B 

D) CT image result compatible with CORADS 3, 4 OR 5. 
II) Definition of Cytokine Storm Syndrome: 
A) Patient with oxygen saturation (Sat O2) < 94% at rest (with O2 catheter at 

maximum 6 L/min flow) OR with blood oxygen saturation < 90% by the 
oximeter. 

OR 
B) Mild tachypnoea—respiratory rate > 18 bpm (although the definition used 

RR > 30, for inclusion, we need that the patient is in good clinical condition and 
not deteriorated in case of a respiratory rate greater than or equal to 30). 

AND 
C) Have two altered BIOMARKERS: C-reactive protein greater than 10, ferri-

tin and d-dimer with or without leucocytosis, preferably IL-6 if available. 
However, consider PCR < 10 avoiding the cytokine storm. 
First Author’s subjective considerations 
We have one of the biggest challenges, which is the management of the 

COVID-19 patient, because the SARS-CoV-2 elaborates a disease that has simi-
lar characteristics between people and that, at the same time, elaborates specifics 
for each infected person, making its evaluation difficult, unique and detailed for 
each patient. Good assessment requires a careful and, at the same time, technical 
look that allows the physician to differentiate the singularities to direct the 
standard and individualized treatment correctly. Corticosteroids in high dose 
have a fundamental role in COVID-19, but it receives prejudice from all sides, 
and this fact is since we do not use science to seek answers, but instead because 
of subjectivism loaded with self-knowledge that is often based on mistaken con-
cepts. Demonizing a drug based on wrong concepts and prejudice creates a risk 
of discarding a low-cost drug with easy access to the people. Methylpredniso-
lone, Prednisolone, Dexamethasone and Prednisolone are more resolute drugs, if 
they are used correctly and appropriately. A small cohort of 18 patients, which 
data have not published yet—was submitted to a pulse of Prednisolone 400 mg 
(5 tablets every 2 minutes, totalling 600 mg), receiving the dose for four days 
from the sixth or seventh day of the onset of symptoms as reported by the pa-
tients. Among patients were comorbidities, some of them with predictors to se-
vere disease: HIV+ patients with CD4+ > 500 and undetectable viral load, 
obese-above overweight and abnormal or excessive fat accumulation calculated 
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by Body mass index (BMI). None of them required orotracheal intubation (data 
to be published soon), and even the obese had the inflammatory storm aborted. 
Recovering from steroid immunosuppression is much easier than the difficult 
recovery from the immunoparalysis in COVID-19 due to the cytokine storm. 

In summary, this article discusses the extraordinary Iranian work by Maryan 
Edalatifard and colleagues that brings to light the possibility of preventing so 
many deaths if corticosteroids are used in time. The Middle East study explains 
that we are late and wasting time while many deaths happen. Although cortico-
steroids have their side effects, we do not yet have a better and affordable drug, 
and we are experienced in dealing with the side effects of corticosteroids. I quote 
that, once again, Iranian experience brings to us concepts in the face of science, 
which should be free of interest policies and prejudices to serve as a mechanism 
for the growth and improvement of humanity. 

Criteria for Patient Hospitalization, Pulse of Methylprednisolone and 
Orotracheal Intubation (an author observation based on medical literature and 
clinical practice). 

Complementing this work, I propose an assessment of hospitalization and in-
tubation criteria, based on the medical practice of 1 year and a half of patient 
management COVID-19, whose evolution of knowledge is closely related to dai-
ly study (and it continues to be so). Finally, I reaffirm that sustained hypoxemia 
is terrible for patients, especially those who are obese and people with diabetes 
with insulin resistance, and to leave them in anaerobic conditions is to create a 
catastrophic inflammation that is difficult to manage (data on this analysis will 
be available and published soon, confirming this clinical approach.). 

Assessment in the Emergency Room 
(Protocol suggested by the fist author) 
I) Asymptomatic People: perform RT-PCR if no symptoms but with existing 

epidemiological history (within 7 - 14 days of exposure, considering viral kinet-
ics) 

General Criteria of Hospitalization 
II) Symptomatic People  
1. No comorbidities and age under 60 years: 
A) Without admission criteria* and before D6 = discharge with dipyrone or 

paracetamol and Prednisolone (Figure 4). Orientation to return to the hospital if 
saturation < 95 at home or respiratory distress. 

B) With admission criteria: 
i) and at least in day 6 (D6) from symptom onset: Pulse with Methylpredniso-

lone. 
ii) If T < D6: hospitalize and wait for D6 to pulse. 
2. Comorbidities and age as severity predictors* 
A) Without clinical criteria for admission and T > D8: discharge with symp-

toms and Prednisolone 1 mg/kg/day for 3 days. Orientation to return to the hos-
pital if saturation < 95% at home or respiratory distress.  
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B) If T < D6 without symptoms or minor criteria for hospitalization: hospital-
ization and wait for D6 and or CRP > 10 mg/L to pulse 

C) With clinical and or laboratorial admission criteria and at least in day 6 
(D6) from symptom onset: Pulse with MTP. 

D) With clinical and or laboratorial admission criteria and T > D8 from 
symptom onset AND CRP > 10 mg/L: Pulse with MTP at least one time and 
evaluates if is necessary complete 3 days of pulse. 

IF CRP < 10 mg/L and major criteria for hospitalization: pulse with MTP. 
3. Typical Manifestations with an Image in Ground Grass and Clinical 

Symptoms  
- Altered BMI (including overweight) 
- Type 2 Diabetes mellitus 
- Elderly > 60 years old, worse if older than 65 years. 
- Hypertension 
- Cardiologic disease  
- HIV CD4+ > 500  
- Untreated asthma. 

In theory, these patients have bone marrow standard and immune system in-
tact or close to normal and present inflammatory cells capable of inflaming the 
lungs and forming a typical image and causing symptoms.  

4. Atypical Manifestations without Characteristic Image and 
Oligosymptomatic Disease 
- Renal chronic disease. 
- Cirrhosis.  
- COPD.  
- Immunosuppressed by chemotherapy. 
- Solid-organ neoplasm. 
- Hematologic neoplasm. 
- HIV with CD4+ < 500. 
- Rheumatologic patients using immunosuppressants.  
- Hypothyroidism.  

In theory, these patients have poorly responsive bone marrow or are blocked 
by immunosuppressive or immunosuppressive drugs. They usually present 
oligosymptomatic conditions, confusing, for example, as in cirrhotic, whose 
decompensation with hepatic encephalopathy was triggered by inflammation 
and hypoxemia in COVID-19. These patients are often not diagnosed with 
COVID-19. Pulmonary images are also frustrating, as in COPD patients. 

4.1. Pregnant women first and second trimesters: little symptomatic and 
with a placenta susceptible to thrombosis. Constantly evaluate the patient with 
the Obstetrician who is accompanying her and jointly decide on using a dose of 
up to 1 mg/kg/day. Always perform obstetric ultrasound in case of emergency 
and quantify amniotic fluid. Third trimester: the placenta is older than the be-
ginning of pregnancy, and the woman is more symptomatic than she could be in 
the first and second trimesters. 
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4.2. Pregnant women and the third trimester: 
If symptomatic and between D6 and D8: up to 1 mg/kg/day of MTP for three 

days with sequential weaning 40 mg for three days, 20 mg for three days, 10 mg 
for three days and 5 mg for three days. Third trimester in the possibility of 
pregnancy resolution. Start MTP 1 mg/kg/day AND: AFTER RESOLUTION OF 
DELIVERY (Obstetrician’s indication): a) Perform non-contrast chest computed 
tomography immediately. b) Intensive Care Unit or Intermediate Care Unit and 
management of pre-eclampsia/eclampsia, management of primary gestational 
diabetes or diabetes caused by COVID-19. Management of primary gestational 
hypertension or caused by COVID-19. Pulse if the patient has had symptoms for 
more than six days or if a tomography shows involvement more significant than 
50%, or if O2 saturation is less than 94% using an O2 catheter in up to 6L/minute. 
The placenta is protective for the woman (article submitted) and, after the deliv-
ery has been resolved, the woman can rapidly progress to SARS-CoV-2 Respira-
tory Distress Syndrome  

5. Adjuvant Therapy (Suggested Based on Probable Pathophysiology but 
not Yet Proven Fully) 
- Complex B vitamin due to B3 depletion via tryptophan depletion.  
- Atorvastatin 80 mg for at least 20 days due to oxidative stress.  
- Establish good nutrition with amino acid replacement. 
- Citalopram 40 mg for inhibition of platelet aggregation and serotonin con-

servation.  
- ASA acetylsalicylic acid 100 mg once daily to inhibit platelet activation.  
- Prophylactic heparin and, If thrombosis is detected, expand to the total dose.  
- N-acetylcysteine 600 mg daily due to oxidative stress and glutathione-dependent 

redox imbalance caused by high glucose/high palmitic acid. 
- Insulin in continuous infusion pump if hyperthermia.  

6. General Evaluation 
For patients who arrive late at the Emergency Room, that is, with C reactive 

Protein greater than 10 U/L, or respiratory distress or respiratory rate greater 
than 30 incursions per minute or Oxygen saturation less than 94% with a cathe-
ter O2 in a maximum of 6 L/minute: 

i) Some Russian protocols present in the references of this article even associ-
ate immunoglobulin with good results, but orotracheal intubation should not be 
postponed, especially for obese and diabetic patients. 

ii) Assess blood pressure, disglycemia and make the necessary corrections.  
iii) Pay attention to changes in the level of consciousness. Evaluate to rule out 

acute stroke. If ruled out, assume the clinical presentation caused by cytokine 
storm and: MTP pulse is indicated. 

iv) Pay attention to how lymphopenia the patient was on the day of sudden C 
Reactive Protein elevation or the first day of a storm. In these cases, the pulse 
may be too immunosuppressant for the patient who is already immunoparalysis. 
For this question we still must carry out a lot more research. But, from experi-
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ence, removing the patient from inflammatory status by COVID-19 seems to 
have more benefit than harm. Consider changes on time (less days, e.g.) if one or 
two pulses have a good response. 

v) Reactivation of latent fungal and viral diseases and mycobacteria: 
lymphopenia allows, in some cases, the reactivation of these latent diseases is so 
intense. The subacute phase is not always a pure result of COVID-19, we may 
have an association of COVID-19 and a reactivated latent disease. Case-by-case 
assessment and care. 

vi) Urinary tract infection: often a family member’s complaint is that the el-
derly person is in hypoactive delirium. Infectious screening was carried out in 
the hospital, and urine with leukocyturia, haematuria, proteinuria was found. 
Remember that these are renal changes in COVID-19, so every urinary symptom 
should be well evaluated and have a pulmonary image on tomography to rule 
out COVID-19. It seems excessive, but it is common for patients hospitalized for 
urinary tract infection to develop respiratory failure within 3 or 4 days after ad-
mission. 

7. Psychiatric Symptoms 
COVID-19 allows a deficit of tryptophan that depletes serotonin, dopamine, 

melatonin and vitamin B3 (NAD/NADH+). Sudden depletion has brought a 
plethora of acute symptoms such as opening of COVID-19. Very carefully eval-
uate a person without a psychiatric history and investigate this acute condition 
with pulmonary image. Decompensations in chronic cases also occur and de-
serve pulmonary imaging. 

Do not use antagonists of the dopaminergic and serotoninergic pathways. 
(Article in submission). 

8. Avoid Hypoxemia 
Especially in obese and diabetic patients, the hypoxemic status should not be 

prolonged. The difficulty in sedating these patients, as well as immunosuppres-
sion, is directly proportional to the time of exposure to hypoxemia. Always in-
tubate these patients on time. The others can perform other control mechanisms 
such as non-invasive ventilation as long as a well-indicated intubation is not 
postponed. 

9. Hospitalization criteria 
It should be noted that COVID-19 is a biphasic disease (very reminiscent of 

yellow fever and Leptospirosis) with the first inflammatory phase mediated by 
the pathogen, proceeding to a defervescence phase. The third phase is im-
mune-mediated (toxaemic) which, in the case of COVID-19, has the worst out-
come in those people with inflammatory comorbidities such as Diabetes, any 
degree of obesity and/or insulin resistance and age over 60 years, since aging is 
also inflammatory. With these considerations, we take as the basis of criteria for 
hospitalization: 

Criteria of Hospitaization 
Any patients with: 
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1. Clinical and Image Criteria (Independent of Comorbidities) 
1.1) MAJOR criteria  
i) Lung image with more than 50% of lesion by SARS-CoV-2 or 
ii) O2 saturation < 95% without O2 supplementation if up to D6  
iii) Respiratory distress with mild tachypnoea with a respiratory rate greater 

than 25 breaths per minute or 
iv) Any changes in the level of consciousness or 
v) Any decompensation of comorbidities. 
1.2. MINOR criteria* 

- Lung image with less than 50% of lesion by SARS-CoV-2 
- fever 
- dry cough 
- tiredness 
- myalgia 
- sore throat 
- diarrhoea 
- conjunctivitis 
- headache 
- loss of taste or smell 
- skin rash or discoloration of fingers or toes 
- skin rash 

*Acute myocardial infarction, stroke, thrombosis and acute abdomen should 
follow the flow of specialties considering as a hypothesis, among the classics, 
COVID-19. 

**Meningoencephalitis: should be evaluated considering screening for classi-
cal aetiologies, adding viral reactivation, for example due to immunosuppression 
by COVID-19. 

***Falls from standing height: This type of trauma has been prevalent in or-
thopaedic emergency. The main causes should be investigated, as well as hy-
poxemia caused by COVID-19 or delirium secondary to COVID-19. 

2. Comorbidities Criteria (Imperative Criteria) 
i) Type II diabetic (T2DM) and/or 
ii) Patients from overweight (BMI ≥ 25 kg/m2) and/or  
iii) People equal or over 65 years old*. *With at least one comorbidity 
Other comorbidities or age < 65 years to consider priority laboratory and 

clinical criteria.  
Hematologic neoplasms or people who use T-cell immunosuppressants nec-

essarily require hospitalization, as these patients can present extensive lesions 
since there are not abundant cytotoxic lymphocytes to act against the virus. Per-
form RT-PCR and or antigen on admission, and if D > or equal D6, perform an-
other RT-PCR. If the second RT-PCR (if the first was performed at admission 
and before D = 6) is negative and computerized tomography (CT) shows lung 
injury greater than or equal to 50%, consider pulse with 250 mg of Methylpred-
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nisolone. Perform CT on admission and on worsening of symptoms. 
Consider the same idea in the management of HIV patients with CD4+ < 500 

cells/mm3. 
In the absence of the above exams, consider chest X-ray progression and 

worsening of symptoms and: if O2 Saturation is less than or equal to 93%, con-
sider taking Methylprednisolone 1 mg/kg/day and consider pulsing with 250 mg 
if there was an improvement in clinical and laboratory parameters with the dose 
of Methylprednisolone 1 mg/kg/day. Assess daily the need to perform three days 
of pulse therapy. 

Cirrhotic patients with chronic kidney disease follow clinical and laboratory 
parameters as priorities and always perform a chest tomography. 

Note: in a pandemic period, do not discard COVID-19 facing a bilateral image 
either on X-ray or CT. Consider urine assessment as an aid in the diagnostic 
workup. Hardly other type of pneumonia follows with super-assembled kidney 
damage. In COVID-19, haematuria, leukocyturia, presence of proteinuria and 
sometimes cylindruria are alterations seen in renal injury by SARS-CoV-2. 

Laboratory Criteria 
3.1. Major criteria: 
i) CRP > 10 U/L. 
ii) LDH > 250 U/L. 
iii) Arterial blood gases (at E.R. with no PEEP). 
Mild 200 - 300 (mortality 27%) = hospitalization. 
Moderate 100 - 200 (mortality 32%) = hospitalization. 
Severe < 100 (45% mortality) = hospitalization. 
iv) Ratio: neutrophils/lymphocytes (RNL) [55]-[61]. 
v) Platelet/lymphocyte ratio (PLR) [60] [61] [62]. 
Suggested cut-off 180. As a new inflammatory index, the PLR may reflect the 

infection and factor aggregation. The PLR of patients means the degree of cyto-
kine storm, which might provide a new indicator in the monitoring in patients 
with COVID-19.). 

vi) Monocyte/lymphocyte ratio (RML) 
Suggested cut-off values: 5.12 K/µl for neutrophil, 1.12 K/µL for lymphocyte, 

67.78 mg/dL for CRP, 3.9 for NLR, and 148.85 for PLR, based on Fatih Güneysu 
et.al work. 

An increase in apoptosis of lymphocytes leads to lymphopenia and elevated 
thrombopoietin (THPO) promotes megakaryocyte production. The reflections 
of these inflammatory changes can be vital in gauging the progression of the 
disease. 

vi) Urine assessment*: new and rising proteinuria (daily assessment). 
zero + observe; +4+ = minimal injury = admit and observe; ++ risk of severity 

= hospitalization and intensifying care; +++ and ++++/4+ criteria for ICU. 
*patients with previous kidney damage makes the test more difficult, but con-

tinuous assessment may show an important evolution in urinary protein con-
tent. 
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3.2. Minor Criteria 
i) AST and ALT > 2 x basal value. 
ii) CPR > basal value. 
iii) Electrolyte changes that may be symptomatic or put the patient at risk of 

heart attack. 
iv) Urea and creatinine changes. 
v) CPK > basal value. 
vi) D-dimer > basal value. 
vii) Hemogram with leukocytosis or leukopenia. 
Hospitalization if: 

- Major and imperative criteria: one is enough 
i) One clinical or image major criterium is enough. 
ii) One laboratorial major criterium is enough. 
iii) Type II diabetic (T2DM) is enough. 
iv) Patients from overweight (BMI ≥ 25 kg/m2) is enough. 

- Sum of minor criteria (other comorbidities excluding T2DM and BMI ≥ 25 
kg/m2). Consider age above or equal 65 years old to this analysis. 

i) 2 minor clinical/image criteria and 2 minor laboratorial minor criteria. 
Or 
ii) comorbidities + at least 2 laboratorial minor criteria. 
Or 
iii) comorbidities + at least 2 clinical/image minor criteria. 
Clinical experience hospitalising T2DM, BMI > or equal 25 Kg/m2 even if they 

are in T < D6 is a good option since these patients ruled out, they used to return 
in respiratory distress with orotracheal criteria. Early hospitalisation for these 
patients is a choice to perform a short period of hospitalisation, performing 
MTP pulse “in time”, avoiding orotracheal intubation, and an exceedingly long 
period of hospitalisation. 

A QUICK EVALUATION: ANYONE WITH T2DM OR BMI ≥ 25 kg/m2 OR 
LDH > 250 IU/L OR SatO2 < 94% without O2 supplementation. 

CRITERIA TO PERFORM OROTRACHEAL INTUBATION 
In case of refractoriness to the “in time” pulse therapy with Methylpredniso-

lone or in case of late arrival to the emergency room (after D8 of the onset of 
symptoms or C-Reactive protein greater than or equal to 10 mg/L) AND WITH 
CRITERIA OF OROTRACHEAL INTUBATION as described below. 

PERFORM “IN TIME” OROTRACHEAL INTUBATION 
Group A: T2DM, BMI > or equal 25 Kg/m2 (at any age above 18 years.) 
-RR > OR IQUAL 25 breath per minute. 
OR 
--SatO2 < or equal 94% with O2 supplementation up to 6 L/min by nasal cath-

eter.  
OR 
---Arterial blood gases PaO2/FIO2 = 200 - 300  
By experience, T2DM and BMI > or equal 25 Kg/m2 have an outcome 
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equal to orotracheal intubation most of the time, and those that perpetuate 
hypoxemia due to non-intubation have a worse prognosis. 

Group B: elderly without comorbidities 
-After performance evaluation consider*: 
--RR > OR IQUAL 30 breath per minute. 
OR 
---SatO2 < or equal 94% with O2 supplementation up to 6 L/min by nasal 

catheter.  
OR 
----Arterial blood gases PaO2/FIO2 = 200 - 100  
*About the performance criteria in the elderly, it must be evaluated together 

with the family and know how the elderly were before the infection and not 
based on the elderly visiting the emergency room, where they are often already 
incapable due to hypoactive delirium. We cannot determine solely based on 
what is seen in the emergency room to pulse the patient. The performance eval-
uation must be careful not to skip skipping with MTP. Someone who could ben-
efit from the pulse and, after the illness, can return to their normal activities. 

Group C: person up to 59 years-old without comorbidities 
-RR > OR IQUAL 30 breath per minute. 
OR 
--SatO2 < or equal 93% with O2 supplementation up to 6 L/min by nasal cath-

eter.  
OR 
---Arterial blood gases PaO2/FIO2 = 200 - 100  
Group D: glasgow coma scale < 8 or in case of airway protection OR if the 

patient is in cardiac arrest or SatO2 without supplementation < or equal 75%. 
Group E: DHL > 300 not reversed after 2 hours of non-invasive ventiltion 

and SatO2 < 95% at rest = they are enough to perform orotracheal intubation. 
LDH importance 
The function of the enzyme is to catalyse the reversible conversion of lactate 

to pyruvate with the reduction of NAD+ to NADH and vice versa. 
Conditions that can cause increased LDH in the blood may include liver dis-

ease, anaemia, heart attack, bone fractures, muscle trauma, cancers, and infec-
tions such as encephalitis, meningitis, encephalitis, and HIV. LDH is also a 
non-specific marker of tissue turnover, which is a normal metabolic process. 
Many cancers cause a general increase in LDH levels or an increase in one of its 
isozymes. 

Lactate Dehydrogenase is one of the H transfer (oxidoreductase) enzymes, 
which catalyses the reversible conversion of pyruvate to lactate using NADH. 
Basically, the enzyme is involved in the anaerobic metabolism of glucose when 
oxygen is absent or in limited supply. 

Pyruvate + NADH + H+ ­-- > Lactate + NAD+ 
When cells become exposed to anaerobic or hypoxic conditions, the produc-

https://doi.org/10.4236/ojem.2021.93010


L. G. F. de Assis Barros D’Elia Zanella et al. 
 

 

DOI: 10.4236/ojem.2021.93010  112 Open Journal of Emergency Medicine 
 

tion of ATP by oxidative phosphorylation becomes disrupted. This process de-
mands cells to produce energy by alternate metabolism. Consequently, LDH is 
upregulated in such conditions to cater to the need for energy production. 
However, lactate produced during the anaerobic conversion of glucose meets a 
dead end in metabolism. It cannot undergo further metabolism in any tissue ex-
cept the liver. Hence, lactate is released in the blood and transported to the liver, 
where LDH performs the reverse reaction of converting lactate to pyruvate 
through the Cori cycle (In: Farhana A, Lappin SL. Biochemistry, Lactate Dehy-
drogenase. [Updated 2021 May 7]. In: StatPearls [Internet]. Treasure Island 
(FL): StatPearls Publishing; 2021 Jan-. Available from:  
https://www.ncbi.nlm.nih.gov/books/NBK557536/). 

The LD test can be helpful because it can alert the doctor that cell damage is 
occurring. An elevated level of LD may be seen with: haemolytic anaemia perni-
cious anaemia (megaloblastic anaemia), infections such as infectious mononu-
cleosis (mono), meningitis, encephalitis, HIV sepsis, Intestinal, myocardial 
(heart) and lung (pulmonary) infarction, acute kidney disease, acute liver disease 
acute muscle injury, pancreatitis bone fractures, testicular cancer, lymphoma or 
other cancers, severe shock and lack of oxygen (hypoxia). Translating HDL to 
COVID-19, high LDH values reflect severe hypoxemia with generalized cell 
damage as proposed by Zanella and Galvão considering NAD/NADH+ defi-
ciency and severe anaerobic cell respiration with a shift to beta-oxidation and 
consequent inflammation by oxidative stress. 

Hospitals that adopt non-invasive ventilation with CPAP, BIPAP, high-flow 
nasal cannula should not delay intubation if patients meet the aforementioned 
criteria. The non-rebreathing mask should only be used as a bridge between the 
moment when intubation is decided and the procedure itself. 

MTP pulse should not delay a well-indicated intubation. Pulse and intubate in 
sequence if there is a criterion for both. 

The patient with hypoxemia has greater difficulty in sedation and a worse 
prognosis due to systemic inflammation. 

Methylprednisolone pulse: practical summary 
Perform MTP pulse 

- IF T > or equal D6 and T < or equal D8 and CRP < 10 mg/L  
AND 

- T2DM, BMI > OR equal 25 Kg/m2 

AND  
- -SatO2 < 95 without O2 supplementation. 

Wait to perform MTP pulse 
- -If O2 > 95 and T < D6: hospitalisation if T2DM or AT least overweight and 

performe dayly assesment. Performe MTP pulse when SATO2 < 95% without 
O2 suplementation. 

Perform MTP pulse 
In patients with no comorbidities only if: 
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- IF T > or equal D6 and > or equal D8 and CRP < 10 mg/L.  
AND  

- SatO2 < 94% without O2 supplementation. 
Perform MTP pulse in elderly 

- IF T > or equal D6 and > or equal D8 and CRP < 10 mg/L.  
AND  

- SatO2 < 94% without O2 supplementation. 
AND  

- Performance evaluation of the elderly that must be carried out by the Geria-
trician, when available in the hospital. 

C-reactive protein greater than 10 mg/L does not contraindicate the perfor-
mance of MTP pulse. However, most medical literature considers that values 
above 10 mg/L or 15 mg/L have the worst results. Thus, we standardized the cy-
tokine storm as CRP values greater than or equal to 10 with at least one associ-
ated clinical criterion: RR greater than or equal to 25 or respiratory distress or 
O2 saturation without supplementation with values less than 94%. Performing 
MTP pulse before the storm and at the time of symptom onset between D6-D8 is 
to perform this procedure at the patient’s best time (defervescence phase), even 
avoiding the march of neutrophils that are responsible for igniting the cytokine 
storm as well as responsible by autoimmunity events due to the formation of 
NETs (Neutrophil extracellular traps). 

Why are there many criteria if the pulse is secure? 
It is an author opinion: perform MTP pulse is straightforward and, at the 

same time, complex if clinicians do not have experience. Adverse symptoms like 
disglycemia, hypertension, psychiatric symptoms may happen, and they need to 
have a good assessment and management. 

MTP pulse is the best management that we have for this moment, but MTP is 
still far from being the best drug to use. Corticosteroids (CEs) profile covering 
multiple ways of this inflammation, CEs can block the COVID-19 progression, 
which does not happen with monotherapy with specific immunobiological 
drugs. Besides, COVID-19 let us THE LONG COVID-19, a burden with periodic 
inflammation managed with corticosteroids. 

We need more research focusing on drugs that may block the acute disease 
and THE LONG COVID-19 inflammation but research with no political bias. 
About bias, I write here a provocation: Hydroxychloroquine, in my opinion, 
should not be used in acute COVID-19. In Brazil, this drug had an extreme po-
litical connotation regardless of whether it works against the disease or not. 
Nevertheless, let us consider that this drug has been used for years by Rheuma-
tology, bringing quality of life to many people. Now consider THE LONG 
COVID-19 a chronic inflammatory disease with platelet activation. 
Hydroxychloroquine is to inhibit platelet activation. Would hydroxychloroquine 
have any action in this chronic phase of COVID-19? 

This medicine has been so demonised that some studies are now abhorred. 
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That should not happen, and regardless of which political person released this or 
that drug, we must focus on whether the drug is, in fact, a medicine that benefits 
the population or not. 

I put here this present fact because I think the same is happening with 
Methylprednisolone. A helpful drug with falls of prejudice that are blocking its 
acceptance. I put this fact here because I think the same is happening with 
methylprednisolone. A useful drug with pounds of prejudice that are blocking its 
acceptance in the treatment of COVID-19. 

ABOUT HOSPITAL DO SERVIDOR ESTADUAL DE SÃO PAULO (HSPE) 
(HOSPITAL OF STATE SERVANTS) 

In 1952, the Department of Medical Assistance to State Civil Servants (Damspe) 
was approved. The agency would provide medical care to 400,000 people, in-
cluding 98,000 civil servants and their dependents. 

The construction of a hospital that would serve only state employees and their 
dependents was defined. On January 25, 1957, the government of São Paulo laid 
the cornerstone for the construction of the State Civil Servant Hospital (HSPE), 
a building designed to have 15 floors, 200 apartments, 1200 beds and offer care 
in 15 specialities. 

Currently, the HSPE has 721 beds, 949 doctors, 2020 nursing professionals, 
and highly complex care in 51 medical specialities. 

“The Gripário” (INFLUENZA-E.R.) organisation of the HSPE took place on 
March 18, 2020, the first hospital emergency service aimed at suspected patients 
or those with the coronavirus in São Paulo. So far, since March 2019, more than 
7000 suspected cases have been admitted. 

FINAL CONSIDERATIONS (first author) 
Every consideration made is based on the practice of almost one and a half 

year of evaluation of COVID-19 patients, both in the Emergency Room, wards 
and ICU, in addition to outpatient follow-up after hospital discharge, in addition 
to an in-depth and practically daily study of the medical literature based in re-
cent publications, always considering the quality of works and publications. 
There is nothing derived from unique thoughts. There is in this article much 
contact with the reality of a cruel disease that, in the absence of a specific antivi-
ral drug, it remained for us to deepen the study of the pathophysiology of the 
virus so that we could better manage COVID patients-19. Finally, I can also ex-
plain that the Iranian work is a way to avoid the increase in death caused by 
COVID-19. I study and understand the possible side effects related to the use of 
corticosteroids, but we do not have antivirals against SARS-CoV-2 that are sat-
isfactory, not even immunobiological that, alone, inhibit the dramatic effects of 
chronic COVID-19 or “THE LONG COVID-19”. Between dying or using 
methylprednisolone, we already have a choice based on the Tehran study. The 
vital issue behind this dilemma is the prejudice against the use of glucocorticoids 
versus the world need requiring glucocorticoids, a need that outweighs the need 
to appease the individual ego. The need is real. 
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