
Critical Care Explorations www.ccejournal.org     1

DOI: 10.1097/CCE.0000000000000940

Copyright © 2023 The Authors. 
Published by Wolters Kluwer Health, 
Inc. on behalf of the Society of 
Critical Care Medicine. This is an 
open-access article distributed under 
the terms of the Creative Commons 
Attribution-Non Commercial-No 
Derivatives License 4.0 (CCBY-
NC-ND), where it is permissible to 
download and share the work pro-
vided it is properly cited. The work 
cannot be changed in any way or 
used commercially without permis-
sion from the journal.

Mohammed Aldhaeefi, PharmD1

Abdulrahman Alshaya, PharmD2,3,4

Sanaa Belrhiti, PharmD5

Dhakrit Rungkitwattanakul, 
PharmD1

COMMENTARY

Alternatives to Hydrocortisone for 
Hemodynamic Support in Septic Shock 
Management Due to Medication Shortage
ABSTRACT: Sepsis is a life-threatening organ dysfunction caused by a dysregu-
lated host response to an infection. Septic shock is when initial fluid resuscita-
tion fails to increase the mean atrial pressure to greater than or equal to 65 mm 
Hg. The 2021 Surviving Sepsis Campaign guidelines recommend corticosteroids 
for vasopressor and fluid-refractory septic shock patients. Medication shortages 
can arise, and their etiologies include natural disasters, quality control issues, 
and manufacturing discontinuation. The U.S. Food and Drug Administration and 
the American Society of Health-System Pharmacists announced a shortage of IV 
hydrocortisone. Methylprednisolone and dexamethasone are considered thera-
peutic alternatives to hydrocortisone. This commentary aims to guide clinicians on 
the alternative to hydrocortisone among septic shock patients due to medication 
shortage.
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Sepsis is a life‐threatening organ dysfunction caused by a dysregulated 
host response to an infection (1). The mainstay of sepsis and septic shock 
management includes fluid resuscitation, antibiotics, and vasopressors, 

followed by inotropes (1). The use of corticosteroids is recommended among 
vasopressor and fluid-refractory septic shock patients. Medication shortages 
create challenges across health systems and a lack of access to standard-of-care 
therapies when caring for septic shock patients (2). The increased demand for 
healthcare utilization due to the global pandemic can lead to medication short-
ages (2). Recently, the U.S. Food and Drug Administration and the American 
Society of Health-System Pharmacists announced current limitations in the 
supply of several medications commonly used in the ICU (i.e., hydrocortisone 
sodium succinate injection, hydromorphone hydrochloride injection, fentanyl 
citrate injection, epinephrine injection, 0.1 mg/mL, and mannitol injection) (3, 
4). Hydrocortisone sodium succinate injection is commonly used in the ICU 
for hemodynamic support (1, 5, 6). This commentary aims to guide clinicians 
on the alternative to hydrocortisone among septic shock patients because of 
medication shortage.

The effect of corticosteroids can be classified into two general categories, glu-
cocorticoid (metabolism, inflammation, immunity, wound healing, myocardial, 
and muscle contractility) and mineralocorticoid (salt and water reabsorption 
and retention, and mineral metabolism) effects (5, 7). Animal models and clin-
ical data suggested that septic shock results in a dysregulated response of the 
hypothalamic–pituitary–adrenal (HPA) axis (8). Based on sodium-retaining 
potency, hydrocortisone has potentially adequate mineralocorticoid effects 
among septic shock patients (9, 10). One of the many consequences of HPA 
axis dysregulation is the inhibition of cortisol production (8). Corticosteroids 
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support hemodynamics by reducing the natural pro-
duction of nitric oxide, increasing catecholamine’s 
effect on smooth muscles, enhancing vasopressin 
production, and increasing myocardial contractility 
(5–7). Furthermore, reinstating effective blood volume 
through the mineralocorticoid activity and increased 
systemic vascular resistance were noted after the ad-
ministration of corticosteroids (5, 7).

Although conflicting mortality reduction outcomes 
were reported, the early administration of steroids was 
associated with improved survival (9, 11–14). The 2021 
International Surviving Sepsis Campaign guidelines 
suggest the use of IV hydrocortisone 200 mg/day given 
as a continuous infusion or 50 mg IV every 6 hours for 
vasopressor and fluid-refractory septic shock patients 
(1). Ideal corticosteroid therapy, proper dose, time of 
initiation, and treatment duration among septic shock 
patients remain uncertain (1, 6). IV alternatives to hy-
drocortisone sodium succinate in the ICU are meth-
ylprednisolone and dexamethasone (5, 7). When 
converting corticosteroids, 50 mg of hydrocortisone is 
equivalent to 40 mg and approximately 7.5 mg of meth-
ylprednisolone and dexamethasone, respectively (5, 7). 
Methylprednisolone and dexamethasone have a major 
disadvantage of possessing a lower mineralocorticoid 
activity than hydrocortisone sodium succinate (5, 7).

Clinical pharmacists should collaborate with pro-
viders and work diligently to select and identify the 
subpopulation of patients who should receive cortico-
steroids during the hydrocortisone shortage. Patients 
who might benefit the most from corticosteroid 
therapy are those receiving norepinephrine or epi-
nephrine greater than or equal to 0.25 μg/kg/min for 
at least 4 hours after initiation and patients who are 

on oral corticosteroid therapy for other indications, 
patients with documented adrenal insufficiency (1, 5, 
7, 9). However, corticosteroid therapy should be ini-
tiated cautiously in patients with diabetes and those 
with hypernatremia at baseline (1, 5, 7, 9). Various 
strategies could be implemented to avoid hydrocorti-
sone overuse during the current shortage. Continuous 
patient reassessment using perfusion and hemody-
namic parameters, electronic medical records (EMR) 
7-day duration of therapy stop alerts, and EMR pop-
up suggested alternative therapy are recommended to 
avoid hydrocortisone overuse.

When steroids are deemed necessary, we suggest 
using steroid combination therapy of methylpredniso-
lone or dexamethasone with enteral fludrocortisone 
to overcome their low mineralocorticoid activity (5, 
7, 9). Suggested alternatives are summarized in Table 
1. Limited evidence supports their role as monother-
apy among septic shock patients because of their low 
mineralocorticoid activity. Based only on one histor-
ical study, dexamethasone resulted in a mortality re-
duction when used among septic shock patients (15). 
However, methylprednisolone had no effect on septic 
shock patients’ mortality rate (16).

Multiple previously published studies examined the 
effect of steroid combination therapy among septic 
shock patients (5, 7, 9, 10, 17). In 2002, Annane et al (9) 
demonstrated that the combination therapy of hydro-
cortisone (50 mg IV push every 6 hr) plus fludrocorti-
sone (50 μg oral tablet once daily) significantly reduced 
28-day mortality among patients with septic shock and 
relative adrenal insufficiency without increasing the 
risk of adverse event rates. Furthermore, the Activated 
Protein C and Low Dose of Hydrocortisone and 

TABLE 1.
Suggested Alternatives to the 2021 Surviving Sepsis Campaign Guidelines 
Corticosteroids Recommendations Due to Hydrocortisone Shortage

The 2021 Surviving Sepsis 
Campaign Guidelines 
Recommendation Suggested Alternative 

IV hydrocortisone 200 mg 
continuous infusion

IV methylprednisolone 40 mg continuous infusion plus fludrocortisone 50 μg oral tablet  
once daily

OR
IV dexamethasone 8 mg continuous infusion plus fludrocortisone 50 μg oral tablet once daily

Hydrocortisone 50 mg IV 
every 6 hr

Methylprednisolone 10 mg IV every 6 hr plus fludrocortisone 50 μg oral tablet once daily
OR
Dexamethasone 2 mg IV every 6 hr plus fludrocortisone 50 μg oral tablet once daily
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Fludrocortisone in Adult Septic Shock (APROCCHSS) 
trial, published in 2018, reported a significantly lower 
90-day all-cause mortality when fludrocortisone 50 
μg oral tablet once daily was added to hydrocortisone 
50 mg IV push every 6 hours compared with placebo 
(49.1% vs 43.0%) (17). Lastly, an observational study 
demonstrated a significantly lower in-hospital death 
or discharge to hospice when fludrocortisone 100 μg 
was used in combination with hydrocortisone among 
septic shock patients (10).

Several limitations of enteral medication adminis-
tration during septic shock must be considered. Blood 
flow is remarkably redistributed at the splanchnic 
circulatory level and in peripheral tissues to in-
crease the perfusion of vital organs during shock (5, 
7, 9). Additionally, the use of vasopressors results in 
splanchnic vasoconstriction (5, 7, 9). This could re-
duce enteral medication absorption (5, 7, 9). Finally, 
corticosteroids may improve the rate of septic shock 
reversal in the ICU, and using therapeutic alternatives 
to IV hydrocortisone, such as methylprednisolone or 
dexamethasone with enteral fludrocortisone is neces-
sary to mitigate drug shortage and overcome possible 
low mineralocorticoid activity.
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