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EndoCovid: Thyroid and adrenal hormonal alterations in a cohort of criti-
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Coronavirus disease 2019 (COVID-19) infection was 
primarily described as atypical pneumonia with severe res-
piratory disorders1, although the reported evidence revealed 
a condition of multisystemic impact over time. It maintains 
a variable respiratory severity that significantly affects other 
organs and systems, such as the vascular endothelium, 
the central nervous system, the heart, and many endocrine 
glands such as the thyroid, the adrenals, and the pancreas2. 
The impact of SARS-Cov-2 on the endocrine system is so 
frequent that specialists have coined the term "EndoCovid" 
to refer to the endocrinological disorders that occur during 
this disease and require special attention in post-COVID  19 
patients3. The universal distribution of the angiotensin 2 re-
ceptor (ACE-2), which is the proven gateway for the virus to 
enter our cells, makes the viral presence in glandular tissue 
possible and causes damage by three fundamental mecha-
nisms: direct damage immunological mechanism and func-
tional alteration4,5. Specifically, it has already been demons-
trated with SARS-Cov-1 and currently with SARS-Cov-2, 
damage at the pituitary level6, with hypophysitis reported 
in autopsies7. This alteration leads to secondary hypopitui-
tarism that must be considered for its diagnosis and treat-
ment, emphasizing cortisol deficiency, which often debuts 
hyponatremia, a condition associated with a poor progno-
sis6. The virus can also cause direct damage to the thyroid 
(COVID-19-associated thyroiditis and post-COVID-19 or 
post-vaccination autoimmune thyroid pathology) and the 
adrenal glands, which is associated with severe forms of 
the disease although the impact of this disorder in outco-
mes such as mortality is not clear8. Several of the critically 
ill patients that we attended with a diagnosis of severe CO-
VID-19 infection, who had overcome the hypoxemia, were 
noticed to worsen and died after day 10 of hospitalization. 
A non-pharmacological distributive shock with negative 

bacterial cultures was determined as their cause of death. 
Under this premise, we requested the adrenal and thyroid 
hormones dosage, observing a significant hormonal deficit. 
The subsequent compensation of the endocrine disorder 
meant a significant clinical improvement and even survival 
of patients whose clinical characteristics and severity scales 
pointed to a high probability of death. We present a series 
of 66 patients with severe COVID-19 infection, where 28 
(42.4%) died, and 38 (57.6%) survived; the patient's ave-
rage age was 47.74 years, with differences being obser-
ved when comparing by discharge condition (p-value 0.024, 
51.79 years in non-survivors vs. 44.76 years in survivors); 
male predominance was observed 81.82%. (Table 1).

Thyroid and adrenal alterations were observed in 
59.09% and 68.18% of the patients. In addition, when 
comparing mortality between the presence or absence of 
thyroid and adrenal alterations, no significant differences 
were observed, which can be explained by the indicated 
hormonal replacement (adrenal and thyroid replacement 
were 63.64% and 62.12%, respectively). This would also 
explain the absence of difference in electrolyte disturban-
ces, fever, eosinophil count and shock. Methylprednisolone 
was the primary corticosteroid used in adrenal hormone re-
placement (68.18%), and levothyroxine in thyroid replace-
ment. The median number of days of mechanical ventilation 
was 8, while hospitalization stays was10 days. The hospital 
stay presented significant differences by discharge condi-
tion (p-value 0.049, 9 days in non-survivors vs. 12 days in 
survivors). (Table 2). 

When comparing the median cortisol levels of CO-
VID-19 patients at admission and 6 days later, significant 
differences were observed (p-value <0.001, 2.24 mcg/dL at 
admission vs 17.88 mcg/dL.at day 6). The data indicate that 
hormone replacement was effective in normalizing the adre-
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Table 1. Demographic characteristics by discharge condition.
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nal profile. (Figure 1). 
When comparing the TSH values between patients with 

and without thyroid alteration, significant differences were 
observed (p-value <0.001, 0.26 μlU/mL for those with alte-
ration vs. 1.11 μlU/mL for those without alteration) (Figure 
2), but no significant differences were observed for T4 le-
vels (Figure 3), which indicates that thyroid involvement is 
predominantly central in this series. Median cortisol values 
showed significant differences in the presence or absence 
of adrenal alteration (p-value <0.001, 2 mcg/dL in the pre-
sence of alteration vs. 17 mcg/dL in the absence). (Figure 4)

Conclusions
Based on the above, we can infer that endocrinological 

alterations associated with COVID-19 infection are frequent 

and probably more prevalent in patients who progress to 
severe forms and develop distributive shock with unknown 
infectious or pharmacological causes.

-          The use of corticosteroids in patients with seve-
re symptoms would be helpful for the management of the 
hyperinflammatory condition and control the adrenal insuffi-
ciency in these patients; however, further evidence is nee-
ded.

-          The data regarding thyroid hormone alterations 
are consistent with evidence reported worldwide, where the 
alteration of TSH is a distinctive characteristic of subacute 
thyroiditis due to COVID-19 infection.

We are waiting for the new publications to be written on 
this exciting topic.
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Table 2. Clinical characteristics by discharge condition.
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Figure 2. Comparison of TSH by presence or absence of thyroid alteration.

Figure 1. Comparison of cortisol at admission and six days later.
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Figure 3. Comparison of T4 values in the presence or absence of thyroid alteration.

Figure 4. Comparison of cortisol values in the presence or absence of adrenal alteration.
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