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Steroids in septic shock: Magic bullet or hype?
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SUMMARY

The role of hydrocortisone administration in patients with septic
shock is unclear. The first trial, among the two summarized here,
which tried to answer this question was conducted in intensive care
units (ICUs) in Australia, New Zealand, Denmark and the UK. It
enrolled 3800 patients with septic shock who were on mechanical
ventilation. The investigators randomly assigned these patients to
receive a continuous infusion either of hydrocortisone (in a dose of
200 mg/day) or of amatched placebo. Hydrocortisone was given for
amaximum of 7 days (with no tapering off of dose) or until death or
discharge, whichever wasearlier. Theprimary outcome, i.e. mortality
at 90 days, data on which were available for 3658 patients, was
equally frequent in the hydrocortisone (511/1832 [27.9%]) and
placebo (526/1826 [28.8%]) groups (odds ratio [OR] 0.95; 95%
confidence interval [Cl] 0.82-1.10; p=0.5). Among the secondary
outcomes, time to reversal of shock (median [interquartile range]=3
[2-5] days v. 4 [2-9] days) and to initial weaning off mechanical
ventilation (6[3-18] v. 7[3—-24] days) wasshorter inthehydrocortisone
group; this group also needed blood transfusions less often (37% v.
41.7%; OR 0.92; 95% CI 0.72-0.94; p=0.004). However, there was
no difference in 28-day mortality, rate of recurrence of shock, the
number of daysthe patientswerealive and out of ICU, the number of
days patients were alive and out of hospital, rate of need for renal
replacement therapy, or rates of new onset bacteraemiaor fungaemia
inCU. Theeffect of hydrocortisone was similar in subgroups based
onsix pre-specifiedfactors—dose of catecholamineinfusion; primary
site of sepsis; sex; APACHE Il score and duration of shock. These
data indicate that a continuous infusion of hydrocortisone does not
reduce 90-day mortality in patients with septic shock receiving
mechanical ventilation.
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The second study isamulticentre double-blind trial that included
1241 patientswith septic shock (of <24-hour duration) and evaluated
theeffect of hydrocortisoneplusfludrocortisone, activated protein C,
the combination of 3 drugs or their respective placebos. Due to
withdrawal of activated protein C from the market in 2011, the trial
continued with a parallel 2-group design, with 1 group receiving
hydrocortisone plusfludrocorti sone versusthe other group receiving
placebos. Hydrocortisonewasgiven asanintravenousbol usof 50mg
6 hourly, while fludrocortisone was given enterally (through a
nasogastric tube) asa50 pg tablet once daily. The primary outcome,
i.e. 90-day mortality, occurred in 49.1% of subjects in the placebo
group versus 43% in the hydrocortisone and fludrocorti sone groups,
whichwasstatistically significant (p=0.03). Therelativerisk of death
in hydrocortisone plus fludrocortisone group was 0.88 (95%
Cl 0.78-0.89). There was significant decrease in mortality in the
intervention group at ICU discharge (35.4% v. 41.0%; p=0.04),
hospital discharge (39% v. 45.3%; p=0.02) and day 180 (46.6% V.
52.5%; p=0.04). Thenumber of daysthepatientswereoff vasopressors
(17v. 15days, p<0.001) and werefreeof organfailure (14 v. 12 days;
p=0.003) till day 28 wassignificantly higher intheintervention group
than the placebo group. The number of ventilator-free days, as well
astherates of serious adverse events, was similar in both the groups.

COMMENT

Septic shock is defined as a condition with a documented or
suspected infection, leading to tissuehypoperfusionintheform of
hypotension not responding to fluid administration and requiring
vasopressors. Treatment of septic shock includes use of broad-
spectrum antibiotics, fluids and vasopressors along with control
of the source of infection. The use of corticosteroids in septic
shock remains controversial. Until the publication of the above 2
studies, there existed arecommendation, al beit weak, for their use
in patientswith shock who did not respond to vasopressors.t Inthe
wake of this controversy, these 2 trials were undertaken.

Let usfirst review the effects of corticosteroids in sepsis and
specifically, septic shock. Theseagentshavean anti-inflammatory
activity, with inhibition of cytokine production and migration of
inflammatory cellsintothetissues. Besidestheanti-inflammatory
effect, thesedrugsincreasethevasoactivetoneand henceaugment
the effect of vasopressors. Corticosteroids also improve blood
volume through their mineralocorticoid activity and increase
systemic vascular resistance, a response mediated through the
endothelial glucocorticoid receptors. In septic shock, long-term
use of vasopressors can lead to downregulation of adrenergic
receptors; the use of steroids prevents this downregulation and
hence desensitization; thus helping to maintain blood pressure.

Thefirst trial on the use of corticosteroidsin critical care was
done by Annane et al., a French group, in 2002. They found that
the useof corticosteroidsin patientswith septic shock who did not
respond to adrenocorticotropic hormone (ACTH) stimulation test
(risein serum cortisol <9 pg/dl), led to amortality benefit.2 They
used hydrocortisoneal ongwithfludrocortisone, for 7 days, without
any weaning from hydrocortisone. However, in asubsequent trial
published in 2008 (the Corticus trial), this group found that the
administration of corticosteroids did not provide any mortality
benefit in either responders or non-respondersto ACTH.® There
were some differences between these 2 trials, i.e. in the Corticus
trial, fludrocortisone was not used, weaning doses of hydro-
cortisone were used and the entry window for patients was much
longer, i.e. upto 72 hoursafter theonset of hypotension (compared
to 8 hoursin thetrial by Annane et al.). In 2016, the HY PRESS
trial (Hydrocortisone for prevention of septic shock in patients
with hospital -acquired sepsis) waspublished.* Inthistrial, patients
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were given corticosteroids pre-emptively to see whether its use
prevented development of septic shock in the next 14 days, but
with no demonstrable benefit. However, this trial was
underpowered to addresstheeffect of hydrocortisoneon mortality
and did not include patientswith septic shock.* M eta-anal ysesand
systematic reviewshaveal sonot consi stently shownany beneficial
effectsof corticosteroidsin septic shock. Inview of thisconflicting
evidence, the Surviving Sepsis Campaign 2016 Guidelines
recommended: ‘We suggest against using |V hydrocortisone to
treat septic shock patients if adequate fluid resuscitation and
vasopressor are able to restore hemodynamic stability. If thisis
not achievable, we suggest the use of hydrocortisone at a dose of
200 mg/day (weak recommendation, low quality of evidence).’*

The 2 current trialswere similar with aunique feature that the
previous studies did not have, i.e. these included patients with
septic shock on mechanical ventilation and who are the sickest
even among patients with septic shock. The 2 previous French
trias, i.e. Corticus® and by Annaneet al.,? included patients with
severe sepsis (not necessarily septic shock) and did not have
mechanical ventilation as an inclusion criterion.?3

Notably, the 2 current studies had conclusions that were at
variance with each other. This makes it important to look at the
differences in these 2 trials, and there were a few. First, the
mortality rate was 28% in the ADRENAL trial and 43% in the
APROCCHSS trial. One of the reasons could be inclusion of
fewer medica patients in the ADRENAL trial (31% surgical
patients) than in the APROCCHSS trial (18% surgical patients).
In surgical patients, source control of infection, which plays an
important role in treatment of sepsis, ismore often feasible. This
difference in case mix could thus explain the lower mortality in
the ADRENAL tria. Althoughitisclear that both trialsincluded
serioudly ill patients (with similar predicted mortality rates of
40%-50%), but one cannot easily compare the seriousness of
disease between the 2 studies, since the ADRENAL trial used
APACHE Il score and the APROCCHSS trial used SOFA score.
Third, renal replacement therapy was needed twiceasofteninthe
APROCCHSStria thanintheADRENAL trial (27.6%V. 12.7%).
Fourth, patientsin the ADRENAL trial had abdominal infections
more often whereas those in the APPROCHSS trial had other
typesof infections(blood streaminfections, urinary tract infections,
respiratory tract infections) at admission; the latter have higher
mortality.

Theresults of these 2 trial's suggest that corticosteroids have a
rolein weaning patientswith septic shock who are on mechanical
ventilation off vasopressors and mechanical ventilation and,
perhaps, also provide a mortality benefit, as was seen in the
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APROCCHSS trial. All the previous studies of corticosteroidsin
septic shock have consistently shown that haemodynamics
improvedwith hydrocortisone. Importantly, both thetrial sshowed
that there was no increase in infectious complications in the
patients who received corticosteroids.

The difference between the results of the 2 studies could be
related to the differing severities of illness in patients in the 2
studies. In septic shock, fluid resuscitation, early antibiotics and
initial sourcecontrol arethemostimportant pillarsof management,
and it may be naive to think that corticosteroids would act as a
magical bullet and curethe conditionin everyone. Perhaps, where
fluid resuscitation, early antibiotics and control of the source of
infection are possible, the addition of corticosteroids does not
show an additional benefit. It is in the sickest patients with
mortality over 40% that corticosteroids show benefit as in the
APROCCHHS trial .2

Overall, webelievethat corticosteroidsform animportant part
of theintensivists’ armamentarium against septic shock, whereits
useisimportant in specific situations, such as patients already on
long-term corticosteroids and septic shock not responding to
administration of fluids and vasopressors. Their use in such
selected situations should be beneficial provided emphasis is
placed on simultaneousappropriateantibioticsand sourcecontrol .
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