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Letter  to  the  Editor

Unresolved questions about the treatment of

COVID-19 with corticosteroids�

Cuestiones por resolver en el  tratamiento con glucocorticoides
de la infeccion COVID-19

Mr.  Editor,

Following the publication of the RECOVERY collaborative

group,1 glucocorticoids (GCs) have become the first-line treat-

ment for hospitalized patients with the 2019 coronavirus disease

(COVID-19). The Journal of the American Medical Association (JAMA)

subsequently published three other articles about critically ill

patients that partially confirmed this result (CoDEX, CAPE-COVID,

and REMAP-CAP COVID-19 trials).2 In contrast, the METCOVID

study,3 which included patients with varying severity levels, did

not confirm said finding. Explanations have been proposed for

the differences between the results obtained in these studies. We

believe that the most important aspect of this apparent contradic-

Figure 1. Forest plot of the decrease in mortality based on the severity of COVID-19 after using glucocorticoids.
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tion is  that  it reminds us that there are still unanswered questions

about the use of GCs in  COVID-19.

First, which patients benefit from treatment with steroids? In

other words, can we establish a  severity level starting from which

patients will benefit from the use of GCs? Of all questions, this

seems to  be the one with the most certain answer (Fig. 1). Glu-

cocorticoids have been associated with benefits in more severe

patients. Thus, the RECOVERY, CoDEX, CAPE-COVID, and REMAP-

CAP COVID-19 trials demonstrated a  clear reduction in mortality

among critically ill patients (absolute risk reduction [ARR] in  mor-

tality at 21–28 days of 10%, with a 95% confidence interval [CI]

of −5% to −14%). This improvement was not as significant among

critically ill patients requiring oxygen, but not invasive mechani-

cal ventilation (ARR of 3%, with a 95% CI of −3% to  0%, according

to  data from the RECOVERY and GLUCOCOVID trials). Finally, no

benefit was  observed when the treatment was  used in hospitalized

patients without the need for supplementary oxygen (RECOVERY

trial), and there was even a  trend toward a worse clinical evolution

in  the treated group.
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Second, which is  the right GC and dose? Up to three GCs (dex-

amethasone, hydrocortisone, and methylprednisolone) have been

evaluated, and it would be reasonable to believe that  there are no

significant differences between them at equivalent doses. Interme-

diate to high doses have been used in  the clinical trials performed

thus far (from 30 mg of prednisone equivalent per day in the

RECOVERY trial to 125 mg  in the CoDEX trial). Several observa-

tional studies performed in Spain have shown a potentially better

response when GCs are administered at high doses in  short cycles

(equivalent to 300−600 mg  of prednisone per day).4,5 The addi-

tional benefit of these doses could be explained by  the activation

of the non-genomic pathway of these corticosteroids, which would

result in a maximum anti-inflammatory effect.

Third, how long should the treatment cycle last? All  these clini-

cal trials have assessed short treatment periods (from 5 days in  the

METCOVID trial to 14 days in  the CAPE-COVID trial). We have no

prospective data on the likelihood of exacerbations in patients fol-

lowing discontinuation of the GCs. We  are also unaware whether

any particular subgroup of patients might benefit from a progres-

sively decreasing cycle duration compared with a  pre-fixed cycle

duration.

Fourth, when is the best time to  begin treatment with GCs? In

all of these clinical trials, treatment was started based on the sever-

ity of the patients’ condition, without considering the time elapsed

since onset of the disease in  the inclusion criteria. A recent pub-

lication has proposed the administration of this treatment at the

second week since onset.

Fifth, could the response to GCs be predicted based on labora-

tory profiles or imaging data? None of the published clinical trials

included the presence of inflammatory markers in their inclusion

criteria. Some parameters, such as C-reactive protein levels or the

neutrophil-lymphocyte ratio, have been associated with a risk of

death. In addition, it could be hypothesized that more inflammatory

laboratory profiles might exhibit a  greater response. However, the

METCOVID trial reported no difference in the response rate regard-

less of the pre-treatment levels of C-reactive protein, ferritin, or

interleukin 6 (IL-6).

Finally, should we administer GCs together with antivirals such

as remdesivir? And, should we  administer them together with

other immunomodulators such as IL-6 or IL-1 antagonists, among

others, during the inflammatory phase?

There is evidence that GCs have beneficial effects in critically

ill COVID-19 patients. We  now need to continue our research to

complete the guidelines for the use and implementation of these

drugs in  cases of infection by the severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2).

Funding

The authors of this article have  received funding within the con-

text of the call for COVID-19 projects of the regional Health Ministry

of Castile and Leon (SACYL, Sanidad Castilla y  León), for project GRS

COVID 68/A/20. Country: Spain.

Conflicts of interest

The authors declare no conflict of interest.

References

1. The RECOVERY Collaborative Group. Dexamethasone in hospitalized patients
with Covid-19 —  preliminary report. N Engl J  Med. 2020.

2. Prescott HC, Rice TW.  Corticosteroids in COVID-19 ARDS: evidence and hope
during the pandemic. JAMA. 2020;324:1292–5.

3. Prado-Jeronimo CM,  Farias MEL, Val FFA, Sampaio VS, Alexandre MAA, Melo  GC,
et  al. Methylprednisolone as adjunctive therapy for patients hospitalized with
COVID-19 (metcovid): a randomised, double-blind, phase IIb, placebo-controlled
trial. Clin Infect Dis. 2020 [in press].

4. Callejas Rubio JL, Luna Del Castillo J, De la Hera Fernández J,  Guirao Arrabal E,
Colmenero Ruiz M, Ortego Centeno N.  Effectiveness of corticoid pulses in patients
with cytokine storm syndrome induced by  SARS-CoV-2 infection. Med Clin (Engl
Ed).  2020;155:159–61.

5. Rodríguez-Baño J, Pachón J, Carratalà J, Ryan P,  Jarrín I, Yllescas M,  et  al. Treatment
with tocilizumab or corticosteroids for COVID-19 patients with hyperinflamma-
tory state: a multicentre cohort study (SAM-COVID-19). Clin Microbiol Infect.
2020 [in press].

Luis Corral-Gudino a,b,∗, Jesica Abadía-Otero a,c,

Julia Gómez-Barquero a,c

a Servicio de Medicina Interna, Hospital Universitario Río Hortega,

Valladolid, Spain
b Departamento de Medicina, Toxicología y Dermatología, Facultad

de  Medicina, Universidad de Valladolid, Spain
c Consulta de Enfermedades Infecciosas, Hospital Universitario Río

Hortega, Valladolid, Spain

∗ Corresponding author.

E-mail address: lcorral@saludcastillayleon.es (L. Corral-Gudino).

2387-0206/ © 2020 Elsevier España, S.L.U. All  rights reserved.

Acute isolated appendicitis caused by

aspergillus in a patient suffering from severe

aplastic anemia

Apendicitis aislada aguda causada por aspergillus en un
paciente con anemia aplásica grave

Dear Editor:

Fungal infection is an uncommon disease of appendicitis. The

fungal appendicitis occurs in 1.15% of autopsy cases. The inci-

dence of aspergillus appendicitis is  even lower, just 0.01%.1 This

infection is seen primarily in patients with hematologic malig-

nancies or transplantation who suffer from neutropenia, and

also in immunodeficiency patients such as infected with human

immunodeficiency virus (HIV). Clinical manifestations are diverse

and nonspecific. Definitive diagnosis may  require histopathologic

evidence of fungal invasion of tissue, but this is not  always

feasible.2 Early recognition is  important to prevent complications

or  death. Although experience evaluating treatment strategies is

limited, a combined medical and surgical approach is usually

necessary.

We present a  case of primary Aspergillus appendicitis diag-

nosed by histologic examination in a  neutropenic patient with

severe aplastic anemia. After persisting fever, he developed lower

right quadrant abdominal pain. Abdominal computed tomography

revealed enlargement with enhancing thicken wall of  appendix

and mild periappendiceal fat reticulation without evidence of wall

disruption. These findings were consistent with acute appendici-

tis with secondary inflammation. The patient was taken up  for

emergency surgery after transfusion with platelets. Laparotomy

revealed an inflamed, edematous appendix without appendiceal

perforation and a  large amount of pus moss adhered to  the

appendix surface. Histologically, the appendix was congestive and

edematous, with degeneration, necrosis and exfoliation of some

mucosa. Interstitial lymphoid connective tissue is hyperplasia and

http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0005
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0010
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0015
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0020
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
http://refhub.elsevier.com/S2387-0206(20)30641-0/sbref0025
mailto:lcorral@saludcastillayleon.es
http://crossmark.crossref.org/dialog/?doi=10.1016/j.medcli.2019.10.018&domain=pdf

	Unresolved questions about the treatment of COVID-19 with corticosteroids
	Funding
	Conflicts of interest

	References
	Acute isolated appendicitis caused by aspergillus in a patient suffering from severe aplastic anemia
	Ethics approval and consent to participate
	Author contributions
	Conflict of interest
	Patient consent for publication

	References
	Primary biliary cholangitis in a patient with metastatic breast cancer
	References
	Oroya fever and autoimmune hemolytic anemia, coexistence or complication?
	Funding

	References
	Daptomycin associated eosinophilic pneumonia
	References
	Reply to the article "Lofgren syndrome: Report of two cases"
	References
	Reply to "To improve in diagnostic safety: The pending subject"
	References
	Cardiac dextroposition associated to Poland syndrome
	Funding
	Conflicts of interest

	References

