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Scientific  Letter

Iatrogenic Adrenal Insufficiency Following Post

COVID-19 Organizing Pneumonia

To the Director,

Since the outbreak of the COVID-19 pandemic, numerous stud-

ies have been published regarding the treatment of pneumonia

secondary to SARS-CoV-2 infection. Dexamethasone (6 mg/day for

10 days maximum) administered to patients with COVID-19 pneu-

monia and needing ventilatory support reduced mortality at 28

days,1 while other systemic glucocorticoids have also been shown

to reduce mortality in critically ill patients.2

Systemic glucocorticoids have also been studied as part of

treatment for late-stage COVID-19 pneumonia, especially in  the

subgroup of patients with radiological and/or histological find-

ings compatible with organizing pneumonia. For those patients,

several case series3–6 and a  narrative review7 have reported a  sat-

isfactory response to prolonged high-dose glucocorticoids, e.g., an

initial dose of 0.75–1.5 mg/kg/day of prednisone or equivalent for

2–4 weeks followed by a  tapered decrease over several months.7

However, an optimal dosage regime has not yet been established

for this patient subgroup, as has been done for other organizing

pneumonias.8 Studies are needed to  assess treatment benefits and

side effects – most especially, due to its seriousness, for iatro-

genic adrenal insufficiency and hypothalamic-pituitary-adrenal

axis suppression. Adrenal insufficiency, which can be primary,

secondary or tertiary, is  an endocrine disorder characterized by

Fig. 1.  Hospital glucocorticoid withdrawal protocol.

adrenal hypofunction and leading to inadequate production of

glucocorticoids.9 The hypothalamic-pituitary-adrenal axis controls

endogenous adrenal gland cortisol production.10 Primary adrenal

insufficiency results from direct adrenal gland failure caused by the

destruction of or damage to the adrenal glands, secondary adrenal

insufficiency occurs secondary to  diseases of the pituitary gland

or the hypothalamus, and tertiary adrenal insufficiency typically

results from suppression of the hypothalamic-pituitary-adrenal

axis, caused by the administration of supraphysiological doses of

exogenous glucocorticoids over a  sustained period of time.9

We describe a  single-centre retrospective study of  patients

treated with systemic glucocorticoids over a  prolonged period of

hospitalization for post COVID-19 organizing pneumonia (con-

firmed by high-resolution computed tomography). All  patients

who had post-COVID-19 organized pneumonia were discharged

with a follow-up visit at the Respiratory Day Hospital. The study

included all patients seen during 2021. A total of 43 patients

underwent clinical and radiological follow-up to monitor gluco-

corticoid tapering. Prior to complete withdrawal, and following

our hospital glucocorticoid withdrawal protocol (Fig.  1), baseline

cortisol levels were measured. Administered, if deemed neces-

sary, was  a synthetic ACTH stimulation test (tetracosactide) to

detect abnormal cortisol or 17-hydroxyprogesterone secretions

in  cortisol. Measurements were made at 8–9 in the morning

(cortisol-1-ACTH) and again 60 min  later (cortisol-2-ACTH) in

order to  determine whether the adrenal response to stress was

adequate.
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Of the 43 patients in our series, 64.2% were men  with a  mean

age of 67 years and a mean body mass index (BMI) of 27.6 kg/m2.

The most frequent comorbidity was  arterial hypertension (56.1%),

followed at a distance by chronic obstructive pulmonary disease

(16.6%) and diabetes mellitus (14.2%). Hospitalization lasted a mean

of 23.5 (±18.4) days and the mean cumulative dose of oral gluco-

corticoids was 1558.8 (±964.3) mg  administered for a  mean of 83.2

(±53) days. Data on the cumulative dose of glucocorticoids and the

number of days glucocorticoids were administered were obtained

by retrospectively collecting data from patient clinical histories.

Mean baseline cortisol levels were 286.9 nmol/L (<100 nmol/L in

14.7% of the patients). The ACTH stimulation test was adminis-

tered to 54.5% of the patients, whose levels were, at baseline,

265.8 nmol/L (minimum-maximum 58–393 nmol/L), and after

60 min, 547.2 nmol/L (minimum–maximum 204–843 nmol/L).

Adrenal insufficiency prevalence was 14.7% and hypothalamic-

pituitary-adrenal axis suppression prevalence was 47%. The

patients did not present symptoms of adrenal insufficiency, and no

directed anamnesis was performed. Indeed, because such symp-

toms are nonspecific, they are often overlooked or misdiagnosed.9

By the end of our study, persistent symptoms or continued adrenal

insufficiency meant that corticosteroid therapy could not be  with-

drawn in  23.5% of the patients.

Pearson correlation coefficient (r) was  calculated and significant

positive correlations were found for the cumulative dose of oral

glucocorticoids with the number of hospitalization days (r = 0.361,

p =  0.03) and BMI  with cortisol-1-ACTH (r  = 0.83, p  =  0.01), while

significant inverse correlations were found for baseline cortisol lev-

els with the number of glucocorticoid treatment days (r =  −0.39,

p =  0.02), and likewise, for cortisol-1-ACTH and cortisol-2-ACTH

with the number of glucocorticoid treatment days (r =  −0.64,

p =  0.01; r = −0.60, p =  0.02). In  other words, the more hospitaliza-

tion days, the greater the cumulative dose of oral glucocorticoids;

and the greater the number of glucocorticoid administration days,

the lower the cortisol levels both  before and after administration

of ACTH. Note that  higher BMI  scores were associated with higher

cortisol-1-ACTH levels, but not with baseline or  cortisol-2-ACTH

levels. Table 1 summarizes patient variables in relation to obe-

sity, hypothalamic-pituitary-adrenal axis suppression, and adrenal

insufficiency.

To our knowledge, no studies have been published on  the

prevalence of iatrogenic adrenal insufficiency in patients with post

COVID-19 organizing pneumonia treated with oral glucocorticoids.

In our series, prevalence was  14.7%, indicating that those patients

might have experienced an adrenal crisis if glucocorticoid treat-

ment had been completely withdrawn before baseline cortisol

levels were measured.

One of the limitations of this study is the small sample drawn

from a  single centre. Furthermore, since the glucocorticoids were

prescribed at the discretion of the individual physicians caring for

each patient during hospitalization, the cumulative dose varied

greatly between patients.

The interest of this letter lies in  the limited literature available

on the effects on the adrenal gland of prolonged high-dose systemic

glucocorticoid treatment in  patients with post COVID-19 organiz-

ing pneumonia. Given the high prevalence of adrenal insufficiency

observed in our series, we  recommend that studies be conducted of

side  effects, as this would enable the development of a  risk-benefit

profile for glucocorticoid treatment and a protocol for baseline cor-

tisol measurement prior to complete treatment withdrawal.

Funding

The translation of this article was  financed by Instituto de Salud

Carlos III, PI17/01950, and co-funded by European Union (FEDER).

64



E. Palones, E. Curto, A.  Pelegrí et al. Archivos de Bronconeumología 59 (2023) 63–65

References

1.  Horby P, Lim WS,  Emberson JR, Mafham M,  Bell JL,  Linsell L, et  al. Dexamethasone
in  hospitalized patients with COVID-19. N Engl J  Med. 2021;384:693–704.

2. Sterne JAC, Murthy S, Diaz JV, Slutsky AS, Villar J, Angus DC, et al. Associa-
tion between administration of systemic corticosteroids and mortality among
critically ill patients with COVID-19: a  meta-analysis. JAMA. 2020;324:1330–41.

3. Takumida H, Izumi S, Sakamoto K, Hashimoto M,  Ishii S, Suzuki M,  et al. Sustained
coronavirus disease 2019-related organizing pneumonia successfully treated
with  corticosteroid. Respir Investig. 2021;59:377–81.

4. de Oliveira Filho CM,  Vieceli T, de Fraga Bassotto C, da Rosa Barbato JP, Garcia
TS, Scheffel RS.  Organizing pneumonia: a  late phase complication of COVID-19
responding dramatically to  corticosteroids. Braz J  Infect Dis. 2021;25:1015–41.

5. Bae IG, Hong KW,  Yang JW,  Moon K, Kim JD,  Ju  S, et al. Persistent pneu-
monic consolidations due to secondary organizing pneumonia in a patient
recovering from covid-19 pneumonia: a  case report. EuropePMC; 2020.
https://doi.org/10.21203/rs.3.rs-37580/v1.

6.  Kanaoka K, Minami S,  Ihara S, Tanaka T,  Yasuoka H, Komuta K. Secondary orga-
nizing pneumonia after coronavirus disease 2019: two cases. Respir Med  Case
Rep. 2021;32:101356.

7. Chong WH,  Saha BK, Chopra A.  Does COVID-19 pneumonia signify secondary
organizing pneumonia? A narrative review comparing the similarities between
these  two distinct entities. Heart Lung. 2021;50:667–74.

8. Cottin V,  Cordier JF. Cryptogenic organizing pneumonia. Semin Respir Crit Care
Med. 2012;33:462–75.

9. Hahner S, Ross RJ, Arlt W,  Bancos I,  Burger-Stritt S, Torpy DJ,  et al. Adrenal
insufficiency. Nat Rev Dis Primers. 2021;7:19.

10. Williams DM.  Clinical pharmacology of corticosteroids. Respir Care.
2018;63:655–70.

Esther Palones, Elena Curto, Anna Pelegrí,

Marina Arilla, Ingrid Solanes, Astrid Crespo-Lessmann ∗

Servicio de Neumología y  Alergia, Hospital de  la  Santa Creu i Sant

Pau, Institut de Recerca IIB Sant Pau, Universitat Autonoma de

Barcelona, Barcelona, Spain

Corresponding author.

E-mail address: ACrespo@santpau.cat (A. Crespo-Lessmann).

65

http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0055
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0060
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0065
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0070
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0080
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0085
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0090
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0095
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0100
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0100
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0100
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0100
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0100
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0100
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0100
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0100
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0100
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0100
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0100
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0100
http://refhub.elsevier.com/S0300-2896(22)00497-5/sbref0100
mailto:ACrespo@santpau.cat

	Iatrogenic Adrenal Insufficiency Following Post COVID-19 Organizing Pneumonia
	Funding
	References

