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Abstract

Objectives. The diagnosis and management of critical illness-related corticosteroid insufficiency (CIRCI) remains a
challenge. This initiative aimed to develop a protocol for the diagnosis and management of CIRCI which will facilitate
informed decision-making among clinicians through consensus-building among a multi-disciplinary team.

Methodology. This was a single-center, qualitative study which utilized the modified Delphi method, consisting of a sequential
iterative process with two rounds of voting. A cut-off value of 70% was set as the threshold for reaching consensus.

Results. The protocol on the diagnosis and management of CIRCI was approved after two rounds of voting, with all the
components reaching 83.3%-100% agreement. This protocol on CIRCI provided a framework for the clinical approach to
refractory shock. It was advocated that all cases of probable CIRCI should immediately be started on hydrocortisone at
200 mg/day. The definitive diagnosis of CIRCI is established through a random serum cortisol <10 mcg/dL or increase
in cortisol of <9 mcg/dL at 60 minutes after a 250 mcg ACTH stimulation test in patients with indeterminate random
cortisol levels.

Conclusion. The presence of refractory shock unresponsive to fluid resuscitation and vasopressors should warrant the

clinical suspicion for the existence of CIRCI and should trigger a cascade of management strategies.
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INTRODUCTION

Critical illness-related corticosteroid insufficiency or CIRCI,
which refers to an inadequate and blunted corticosteroid
response to the level of stress, is an underrecognized
condition in the critical care arena.' It occurs in about 30-
70% of critically ill patients* and can be as high as 77% in
patients with sepsis.> The clinical presentation of CIRCI
is ominous, commonly manifesting with shock refractory
to fluid resuscitation and vasopressors. Hypoglycemia,
metabolic acidosis and eosinophilia may also be signs
of relative adrenal insufficiency.* Indeed, CIRCI is a
challenging disease plaguing critically ill patients.

To this day, the diagnosis of CIRCI remains a challenge.
Guidelines from various societies differ in terms of the
proposed criteria for diagnosis. The Society of Critical
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Care Medicine and the European Society of Intensive Care
Medicine recommended in their consensus statements
that in patients with putative signs and symptoms of
CIRCI such as refractory shock that is unresponsive
to catecholamines, a random cortisol level of less than
10 mcg/dl or a delta cortisol at 60 minutes of less than
9 mcg/dl after administration of 250 mcg cosyntropin or
ACTH may be utilized by physicians to diagnose CIRCI.*
On the other hand, local sepsis guidelines advocate that the
use of random cortisol is not a prerequisite to diagnosing
CIRCI, that the presence of shock refractory to fluid
resuscitation and the finding of increasing vasopressor
requirements are enough to establish the diagnosis.” This
lack of consensus underscores the need to formulate a
protocol that can be adapted to the local setting, and which
can guide clinicians in managing critically ill patients.
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Practice variation is an important issue to be reckoned with
in managing CIRCI. Such differences in clinical practice
likely stem from differences in local and international
guidelines. For instance, in a tertiary care center, the
presence of CIRCI was investigated in only 58% of patients
with refractory shock, and among these patients, only 47%
received corticosteroids.®

This trend in clinical practice is also seen locally. In a study
done at the Medical Intensive Care Unit of the Philippine
General Hospital, less than half (46.6%) of the non-survivors
and 60% of the survivors with adrenal insufficiency
were given glucocorticoids, which is the cornerstone of
management of patients with CIRCI,” hence the exigency
to improve its recognition and timely management.

A protocol in the clinical setting refers to a recommended
course of action for a particular situation and serves as a
guide for healthcare providers. The protocol is formulated
based on updated evidence-based research to facilitate
better health service delivery.® An important component
is a clinical algorithm, which consists of a series of steps
involved in clinical decision-making. Algorithms help to
standardize practice when it comes to important clinical
scenarios and are a product of expert consensus.” These
algorithms facilitate the provision of optimal high-quality
care when a clinical pathway responsive to the health
problem is activated upon contact with the healthcare
system, and provides guidance for decision-making
that is evidence-based.”” Deming’s quality improvement
theory illustrates a strong basis for the creation and
implementation of clinical pathway algorithms. These
pathways enable standardization of clinical processes and
reliable measurement of clinical outcomes.!

Consensus-building is an integral aspect of protocol
development. The Delphi method, originally proposed
by Dalkey and Helmer, is a validated means for arriving
at a consensus in clinical settings.”” It has been used in
many studies which involve the development of clinical
pathway algorithms. The Delphi method is iterative and
the participants, who are experts in the field, engage in
several rounds of voting to arrive at a consensus. In the
modified Delphi method, experts vote to agree or disagree
on a set of statements communicated through email
questionnaires. Similar to the original Delphi method in
terms of its objective, the modification refers to initiating
the discussion with set issues from literature review.”? This
modified method is appropriate in situations where the
evidence surrounding disease management is inconclusive,
and expert opinion to adjudicate the current pool of
literature is paramount,' such as in the case of CIRCI.

The lack of local guidance on the diagnosis and
management of CIRCI needs to be urgently addressed with
a clinical pathway in the care of critically ill patients with
refractory shock. A tertiary hospital, which is a national
referral center for patients warranting intensive care, is a

Vol. 37 No. 1 May 2022

Anna Elvira Arcellana, et al 15

suitable location to initiate a vital protocol that will shape
clinical practice.

This research aims to develop a protocol for the diagnosis
and management of critical illness-related corticosteroid
insufficiency through consensus-building among a multi-
disciplinary team of experts. To date, this is the first
initiative of its kind on this topic in the country.

METHODOLOGY
Identification of key issues

The authors identified pressing inquiries on the diagnosis

and management of CIRCI that need to be addressed. These

questions were deemed pertinent for the identification of

patients with CIRCI in whom treatment is indicated. Such

questions reflect processes that entail crucial decision-

making. The following key issues in the diagnosis and

management of CIRCI were identified:

1. When should CIRCI be suspected?

2. How should cases of probable CIRCI be managed?

3. How should patients be managed after the initiation of
steroids for probable CIRCI?

4. How long should corticosteroids be given for patients
with CIRCI?

5. How should steroids be tapered for patients with
CIRCI?

6.  What blood glucose levels should be maintained for
patients on steroids?

7.  How is the definitive diagnosis of CIRCI made?

8.  How should patients be managed after the cessation
of steroid therapy?

9. Do you approve of this algorithm for the initiation and
use of corticosteroids for patients admitted with shock
at this tertiary hospital?

Formulation of recommendations

The authors reviewed published literature and existing
guidelines on critical illness-related corticosteroid
insufficiency and key clinical trials were identified. The
following selection criteria were applied to determine
inclusion of the literature for creating recommendations:
validity, feasibility, and adaptability.”” Seminal works on
CIRCI were also included. #6142

Since septic shock is the most common etiology of
shock among patients with CIRCL* recommendations
for managing patients with sepsis were also critically
appraised. From this review of evidence, responses to
the inquiries were constructed by the authors to serve as
recommendations for the diagnosis and management of
CIRCI. The authors, who belong to different fields (two
authors from Endocrinology, one author from Pulmono-
logy and Critical Care, and one author from Infectious
Diseases), independently examined and approved all the
recommendations that they formulated from the systematic
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review of literature. These recommendations were then
forwarded to the experts for consensus-building to develop
a protocol for the diagnosis and management of CIRCI.

Selection of experts

A multi-specialty panel of clinicians directly involved
in managing patients with refractory shock was formed.
These experts have a wide range of knowledge and clinical
experience that can contribute to the decision-making
process. They also fulfill the criteria for panel selection
of being able to implement the recommendations of the
body.?! Deemed as content experts, the participants in
the consensus-building process were clinicians from the
Divisions of Endocrinology, Diabetes, and Metabolism
(18 participants), Pulmonary Medicine and Critical Care
(1 participant), Infectious Disease (1 participant) and
Cardiology (1 participant). All stages of the study involved
participants from various specialties, ensuring that diverse
inputs were reflected in all the processes. A letter detailing
the objectives and nature of the procedure was sent to all
the invited experts.

There has been substantial variation in the panel size for
the Delphi method. Several protocols advocate that about
5-10 experts are sufficient for consensus-building.® A
minimum of 12 respondents is considered adequate for
the Delphi method.? For the development of a protocol for
CIRCI, more than 20 experts were invited, which exceeded
the minimum required number of participants for the
Delphi method. The expected dropout rate is around 20%
based from previous studies.? Because the number of
participants invited exceeded the number of participants
required, the validity of the consensus-building procedure
was unlikely to be affected by drop-outs. The number of
experts in this study enabled us to reach saturation point.

Modified Delphi Method

A sequential process consisting of two rounds of voting
was instigated for the development of a protocol for the
diagnosis and management of CIRCI. Informed consent
was obtained from the invited experts. Upon signifying
their consent to join the consensus-building process,
the first set of recommendations for the diagnosis and
management of CIRCI was sent through electronic mail to
the participants” encrypted institutional webmail address
for all the exchanges about the consensus-building process
to ensure data privacy.

The online tool utilized in this modified Delphi method
was Google forms, which had secure sockets layer (SSL)
encryption, which guaranteed that the transmitted data
were secure. Since this study was conducted in 2020 during
the surge of the COVID-19 pandemic, the modified Delphi
method was done virtually through this secure online tool
because face-to-face meetings were discouraged to ensure
the participant’s safety. The Google forms questionnaire
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was checked by the investigators before every Delphi
round to ascertain its operability to a diverse pool
of participants.

For the first round of voting, the experts were asked to
indicate if they “agree or disagree” with the stipulated
provisions and were instructed to submit any comments
and suggestions through the free-text response feature
on Google forms. After the first round of voting, the
feedback was incorporated and the recommendations
revised.

During the second round of voting, the experts were asked
to scrutinize the recommendations and indicate “agree,”
“disagree with minor modifications,” and “disagree
with major modifications,” and “redo algorithm.” Both
rounds of voting utilized a Likert-type scale to gauge
the expert responses and level of agreement and was
deemed sufficient to determine which components of the
protocol should be retained, discarded or modified.” The
protocol for the diagnosis and management of CIRCI
was modified after the second round of voting.

This amended protocol was again disseminated to the
experts. A third round of voting was only reserved for any
major disagreements that would arise in the second round
of voting. This strategy is compliant with the recommended
two to three rounds for Delphi procedures.? Reminders
were regularly sent to experts to improve response time.

The method for establishing consensus that was applied
for this study was based on the proportion of experts
showing agreement with the recommendations. A cut-
off value of 70% was set as the threshold for reaching
consensus, the same level of agreement used in a large
number of studies. >

Data analysis

Pooled results from all the experts were generated after
every round. Descriptive statistics were employed based
on the level of agreement set at 70% for establishing
consensus. The stability of the consensus was assessed
if there was variation after each round of voting in just
10% or less of the statements. For each statement, the
investigators produced a statistical representation of
the viewpoints of the experts.”® Based on the feedback
for every recommendation stipulated in the free text
response, qualitative content analysis” was pursued. The
responses of the experts were categorized by themes,
which addressed the various aspects of the diagnosis
and management of CIRCI.

Protocol development
The results acquired from all the rounds of voting were

synthesized. A statistical representation of all the responses
of the experts and the feedback of all the experts were sent
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to all the participants after every round. All statements that
reached consensus were incorporated in the final form.

The protocol format for the diagnosis and management of
CIRCI was a set of key inquiries followed by responses,
accompanied by the evidence that served as the basis for
such recommendations. An algorithm for CIRCI among
patients with refractory shock was presented at the end of
the protocol. The experts received a copy of the protocol
prior to dissemination so that they could corroborate the
recommendations made in the final form.

Dissemination

This protocol, which was a product of a thorough
consensus-building process, was disseminated to trainees
and consultants of the Department of Medicine, who are
the main users of this clinical pathway. The document,
accompanied by a cover letter, was submitted to the
Department Chair and Assistant Vice-Chair for Patient
Services for review. Upon approval, the protocol on the
diagnosis and management of CIRCI was disseminated.
A consultation session to reinforce awareness about the
protocol and to address inquiries about the recommen-
dations was attended by the residents of the Department
of Medicine.

Ethical considerations

The protocol development phase was a component of the
mixed methods study entitled, “The Development and
Pilot Testing of a Protocol for the Initiation and Use of
Corticosteroids for Critical Illness-Related Corticosteroid
Insufficiency for Patients Admitted with Shock at the
Philippine General Hospital,” approved by the University
of the Philippines Manila Research Ethics Review Board
with the UPMREB code 2019-505-01. For the consensus-
building procedure, participation was voluntary and
informed consent was obtained.

RESULTS
Consensus-building

To initiate the development of a protocol for CIRCI,
twenty-seven experts from the Divisions of Endocrinology,
Infectious Disease, Pulmonology and Critical Care and
Cardiology were invited to participate in the consensus-
building process. Out of the 27 experts invited, 21 experts
participated. This corresponds to a 78% response rate,
which was satisfactory because this was more than the
minimum target number of participants. In an earlier study,
a 61% response rate was already considered sufficient for
a Delphi consensus.®® The consensus-building process for
the diagnosis and management of CIRCI consisted of two
modified Delphi rounds, and all experts participated in
both rounds, thereby corresponding to a 100% response
rate in the second round. There were no dropouts during
the entire consensus-building process.

Vol. 37 No. 1 May 2022

Anna Elvira Arcellana, et al 17

Inclusivity of the consensus-building process was upheld.
Detailed instructions and reminders on the modified
Delphi rounds were disseminated and all experts were
given an adequate time to respond. For the first round
of voting, the experts were given 21 days to evaluate
the proposed recommendations on the diagnosis and
management of CIRCI. The average response time was
2.1 days, with the shortest turnaround time of less than
one day, and the longest turnaround time of 19 days. The
feedback from all the participants were synthesized and
circulated among the participants. A revised version of
the protocol was sent. Another 21 days were allotted to
assess the revisions. This three-week period for evaluation
for each round is sufficient for reviewing the protocol, the
recommended length of time of modified Delphi rounds
is at least 10 days and up to 10 weeks.?

Consensus building was facilitated through two rounds
of voting using the modified Delphi method. Participants
were asked to give their responses on each component
of the protocol. During the first round of voting, the
participants indicated “agree” or “disagree” for each
component of the protocol and indicated their reasons
for doing so. There was an 84.2%-100% agreement for all
the components of the proposed protocol.

The expert’s feedback were consolidated and the following
revisions in the protocol were made: 1) Simplified the
algorithm for benefit of the user; 2) Clarified the timing
of the ACTH stimulation testing; 3) Included hydrocor-
tisone infusion as a means of administering steroids for
CIRCT; and 4) Incorporated a protocol for tapering steroids.
This proposed protocol for CIRCI was also reviewed for
consistency with local and international sepsis guidelines.

During the second round of voting, the respondents
were asked to evaluate each component of the protocol
by indicating “agree,” or “disagree—minor modification
needed,” “disagree-major modification needed, redo
algorithm.” All the components of the protocol reached
83.3%-100% agreement, exceeding the threshold of at least
70% agreement among participants. No disagreement
calling for major modification of the algorithm was
encountered during the second round of voting. All
experts gave feedback on the proposed modifications.
The process of consensus-building was completed after
the second round because a convergence on viewpoints
was achieved.” Both rounds also showed no significant
difference in the level of consensus.** A table detailing
the level of agreement for every recommendation in the
protocol for both rounds is found in Appendix 1.

The protocol on the diagnosis and management of CIRCI,
a product of consensus-building among experts from
different fields, was approved by the Department of
Medicine, which served as a form of external validation.
It was then disseminated to all residents, fellows and
consultants of the Department of Medicine prior to pilot
testing and implementation.
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Final form of the protocol

Presented below is the final form of the protocol on the
diagnosis and management of CIRCI:

Protocol for the Initiation and Use of Corticosteroids
for Critical lliness-Related Corticosteroid Insufficiency
(CIRCI) for Patients Admitted with Shock at a Tertiary
Hospital

When should Critical Illness-Related Corticosteroid

Insufficiency (CIRCI) be suspected ?

All patients aged 19-years-old and above with an admitting

diagnosis of refractory shock or developed refractory

hypotension or shock during the admission should be
managed as a case of probable CIRCI. Refractory shock is
defined as any of the following:

* Systolic blood pressure of persistently <90 mm Hg
after hypovolemia is addressed through adequate
fluid resuscitation (at least 30 ml/kg if without
signs of congestion)® for at least 30 minutes with a
need for a vasopressor to maintain adequate organ
perfusion, accompanied by signs of hypoperfusion
such as tachycardia, altered mental status, confusion
or encephalopathy, cold extremities, oliguria, or blood
lactate > 2mmol/L" or

® requiring at least 0.2 mcg/kg/min of norepinephrine
(or any other vasopressor)® or

e with increasing vasopressor requirement® or

* requiring a second vasopressor to maintain MAP of
>65 mm Hg).

e Adequate fluid resuscitation, of at least 30 ml/kg
of fluid (if the patient is not at risk of pulmonary
congestion), should have been administered and the
patient should have been assessed for other etiologies
of shock (hypovolemic, septic, cardiogenic) and
adequate management (i.e., antibiotics for septic shock,
inotrope such as dobutamine for cardiogenic shock)
should already have been initiated for the patient.

How should cases of probable CIRCI be managed?

As soon as CIRCI is suspected, prior to initiating steroids,
obtain a blood sample for random serum cortisol (at least
4 ml of blood sample in a red top vial).* Subsequently,
immediately start hydrocortisone as 100 mg intravenous
(IV) loading dose followed by 50 mg IV every 6 hours
or a 200 mg continuous infusion in isotonic saline to
run for 24 hours even if the result of the random cortisol
is not yet available.>'® Treat a case of probable CIRCI even
prior to establishing a definitive diagnosis based on the
laboratory result. Testing should not cause any delay in
the delivery of appropriate, life-saving management in
the form of steroids.

* At least 4 ml of blood in a red top vial is needed for random serum cortisol.
The test must be submitted to a laboratory for radioimmunoassay. If the
test cannot be submitted on the same day of collection, the sample must
be stored in the refrigerator (at 4°C for up to 72 hours) and brought to the
laboratory once it is open.
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How should patients be managed after the initiation of

steroids for probable CIRCI?

Continue hydrocortisone at a dose of 200 mg/day for

at least 72 hours and up to 7 days for patients:

* whose norepinephrine or vasopressor requirement
are reduced by >50% within 72 hours of initiating
hydrocortisone or

¢ have a random serum cortisol of <10 mcg/dL or
<275.9 nmol/L* or

*  with septic shock®

Discontinue hydrocortisone for patients who have
random serum cortisol of >34 mcg/dL or >938.06 nmol/L or
an increase in cortisol of at least 9 mcg/dL at 60 minutes
after a 250 mcg ACTH stimulation test** unless given for
other indications [e.g., Acute Respiratory Distress Syn-
drome (ARDS) or Chronic Obstructive Pulmonary Disease
(COPD) in Acute Exacerbation or autoimmune disease].

How long should corticosteroids be given for patients
with CIRCI?

Hydrocortisone at 200 mg/day should be given for at least
72 hours and up to 7 days, to have significant benefit.*>

How should steroids be tapered for patients with CIRCI?

Steroids may be tapered in the following instances:

*  Vasopressor requirements decrease by at least 50%
for at least 72 hours® or

e  Patient is off vasopressors for at least 72 hours,*® and

®  There are no other indications for maintaining patient
on corticosteroids (i.e. ARDS, COPD or bronchial
asthma in exacerbation, autoimmune disease, etc.)

Hydrocortisone may be tapered as follows: decrease
dose to 50 mg IV every 8 hours for one day, then 50 mg
IV every 12 hours the next day, then may discontinue the
following day.*

What blood glucose levels should be maintained for
patients on steroids?

Target blood glucose at 140-180 mg/dl, which is the
recommended range for critically ill patients, with or
without underlying diabetes mellitus. Refer to Endocri-
nology for difficulty in managing diabetes mellitus or
steroid-induced hyperglycemia.

How is the definitive diagnosis of CIRCI made?

CIRCI is likely to be present if random serum cortisol
<10 mcg/dL or <275.9 nmol/L.* Thus, patient is likely to
benefit from corticosteroids.

For patients with an indeterminate result of random
cortisol (random cortisol of 11-34 mcg/dl or 304.49-
938.06 nmol/L) but with clinical features of CIRCI, an
adrenocorticotrophic hormone (ACTH) stimulation test
using high dose ACTH (250 mcg) with determination

** Unlikely to be CIRCI, therefore, corticosteroids are not proven to be of
benefit in such cases.
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of the baseline cortisol, and peak cortisol response at 60
minutes after ACTH administration should be undertaken.
An increase in cortisol of <9 mcg/dL at 60 minutes after a
250 mcg ACTH stimulation test is indicative of CIRCL*#**
This test should be done 24-hours after the last dose of
hydrocortisone.

How should patients be managed after the cessation of
steroid therapy?

A random cortisol should be drawn 24-hours after the
last dose of hydrocortisone. If the results still meet the
criteria for CIRCI (random serum cortisol <10 mcg/dL or
<275.9 nmol/L), a low dose oral steroid should be initiated
in the form of prednisone tablet at 5-7.5 mg/day, which
is equivalent to the physiologic dose of hydrocortisone
at 10-12 mg per square meter of body surface area for
clinically stable patients."”

For patients who remain critically ill, maintain the
corticosteroid dose at least twice as high as the physiologic
dose, which is about 40-60 mg of hydrocortisone or 10-
15 mg of prednisone while optimizing work-up and
management of the underlying conditions (i.e., adequate
hydration, microbiologic diagnosis and source control for
sepsis, two-dimensional echocardiography with cardiac
index for cardiac dysfunction, initiation of work-up for
causes of primary or secondary adrenal insufficiency if
indicated****).

The clinical algorithm for the initiation and use of
corticosteroids for patients admitted with shock is found
in Figure 1.

DISCUSSION

The pressing need to address both practice variations
in treating critical illness and the lack of local guidance
on this condition fueled the development of the protocol
for the diagnosis and management of CIRCI. Through
the modified Delphi method, a consensus among experts
from different fields was achieved and divergent points
in international and local guidelines on both CIRCI and
sepsis were reconciled to increase adaptability in the
local setting.

All recommendations were evaluated through a rigorous
process through the modified Delphi method, subscribing

*** Refer to Endocrinology for administration of the standard ACTH
stimulation test. Clinicians may also refer patients with probable CIRCI
for guidance in optimizing diagnostics and management, even if the
patient is not a candidate for ACTH stimulation testing. The standard
ACTH stimulation test with 2560 mcg ACTH (the optimal dose that
overcomes ACTH resistance) is done by first obtaining a baseline
serum cortisol level, then administering 1 ampule containing 250 mcg
of ACTH in the form of tetracosactrin (Synacthen) intramuscularly or
intravenously, and then drawing blood again for serum cortisol after
60 minutes.®? An increase in serum cortisol of <9 mcg/dl is highly
indicative of CIRCI.* This test will be done 24-hours after the last dose of
hydrocortisone for patients with an indeterminate random cortisol result.

**** Refer to Endocrinology for assessment for possible primary or secondary
adrenal insufficiency.
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to the CREDES (Conducting and Reporting for Delphi
Studies) standards.”® The modified Delphi method is a
reliable method that upholds shared responsibility among
the experts” in the development of a clinical pathway.
This initiative featured a highly motivated set of experts
who analyzed the current body of literature and screened
the proposed clinical pathway and algorithm for CIRCI
for validity and clarity.

Setting the criteria for diagnosis

This protocol on CIRCI provides a framework for the
clinical approach to refractory shock, which will aid in the
management of critically ill patients in the local setting.
The definition of refractory shock was comprehensive and
specific, incorporating key components of the Surviving
Sepsis guidelines and the Philippine Society of Microbiology
and Infectious Diseases (PSMID) guidelines.>* Indeed, a
large number of studies have shown that CIRCI is likely
present in patients with refractory shock, with patients
in septic shock comprising a significant proportion of
these cohorts.’®

A major contribution of this protocol is the emphasis on
the utility of random cortisol as a vital tool in diagnosing
CIRCL During critical illness, the circadian rhythm of
cortisol production is lost, therefore, random serum cortisol
is the appropriate laboratory examination to diagnose
CIRCLY Assays for serum cortisol are more accessible
in local diagnostic centers than plasma cortisol and both
methods for determining cortisol levels are comparable.
There is also no advantage in utilizing free cortisol levels
to detect relative adrenal insufficiency in the clinical
setting.* Though random cortisol is an important tool for
diagnosis, its value should not be used to decide whether
corticosteroids should be given or not.!® Patients afflicted
with refractory shock with a clinical setting for relative
adrenal insufficiency should immediately be started on
corticosteroids. The pool of experts emphasize that awaiting
the cortisol result is not a reason to delay treatment.

The role of ACTH stimulation testing was also stipulated
in this protocol. It is an important adjunct in the diagnosis
of CIRCI and it is also useful in guiding subsequent
management after the acute phase. For patients with
indeterminate result of random serum cortisol (11-34
mcg/dl), an incremental increase in serum cortisol of less
than 9 mcg/dl after administration of 250 mcg ACTH is
indicative of CIRCI, thus warranting further treatment
with corticosteroids. The use of the high dose 250 mcg
ACTH, rather than the low dose 1 mcg ACTH, for defi-
nitive testing for adrenal insufficiency, has been validated
among critically ill patients.” Once the patient has been
stabilized, ACTH stimulation testing facilitates a definitive
diagnosis if the relative adrenal insufficiency has already
been reversed. For critically ill patients, the absolute
increase in cortisol levels is used rather than the peak
cortisol level, for the latter is more appropriately used in
non-critically ill patients.*
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Algorithm for the Initiation and Use of Corticosteroids for
Critical lliness-Related Corticosteroid Insufficiency (CIRCI)
for Patients Admitted with Shock at PGH

*Patient with REFRACTORY SHOCK pi ing with any of the

'+

REFRACTORY SHOCK « Systolic blood pressure of persistently < 90 mm Hg after hypovolemia is addressed
« SBP <90mmHg despite adequate fluid through adequate fluid resuscitation (at least 30 ml/kg if without signs of congestion) for

S 5 at least 30 minutes with a need for a vasopressor to maintain adequate organ perfusion,
resysc@atlon and requiring vasopressor to accompanied by signs of hypoperfusion such as tachycardia, altered mental status,
maintain MAP 2 65 mm Hg ion or cold ies, oliguria, or blood lactate > 2 mmol/L or
o | ing p quil it - requiring at least 0.2 mcg/kg/min of Norepinephrine (or any other vasopressor) or
or need for a second vasopressor « with increasing vasopressor requirement or

« requiring a second vasopressor to maintain MAP of = 65 mm Hg)

**Start Hydrocortisone as soon as CIRCl is suspected,
PROBABLE CIRCI right after drawing blood for random serum cortisol

«Obtain random serum cortisol even if the result is not yet available.

*Immediately start Hydrocortisone as 100
mg IV loading dose then 50 mg IV q6h or
as a 200 mg IV infusion over 24 hours++

INDETERMINATE

CIRCI UNLIKELY RESULT
Discontinue Hydrocortisone unless being Random serum cortisol
given for other indications (eg. ARDS, YES Random serum cortisol N Random serum cortisol O 11-34 meg/dl
Asthma, COPD, Autoimmune disease, >34meg/dl ® » <10 meg/dl ® » (304.49-938 oél nmol/L)
etc). If the diagnosis is septic shock, (928 05 molL) (2SSl : '
cqntinug for gt I?ist 4 days before Refer to Endocrinology
discontinuation. for ACTH Stimulation Testing
YES
*+*Refer to the 2020 Clinical Practice Guidelines for
Sepsis and Septic Shock in Adults in the Philippines
for further guidance
CIRCI PRESENT
Continue Hydrocortisone
200 mg/day for at least
72 hours, up to 7 days
TAPER HYDROCORTISONE angg’é;:‘#:ouz
* Decrease to 50 mg IV q8h x 1 YES Discontinuation or NO
day, thento 50 mg IV q12h x 1 ® in o » Continue corticosteroid
day, then discontinue requirement by >50% with dose at least twice as
« Repeat random serum cortisol for 72hrs**** high as the physiologic dose
24 hrs after the last dose of * Optimize management of
Hydrocortisone underlying condition
***In addition, other indications for
giving steroids such as ARDS, Bronchial Asthma,
autoimmune disease, etc. are absent.
Start Prednisone at 5 to YES Random serum cortisol No No need to give further doses
7.5 mg/day™*** «—e <10 meg/dl e of corti
(275.9 nmol/L)

+++++11f with indeterminate random serum cortisol result

++++'Refer to Endocrinology for further work-up
(11-34 mcg/dl or 304.49-938.06 nmol/L), refer to Endocrinology.

on possible causes of primary or secondary
adrenal insufficiency.

| Contact Endo for inquiries re CIRCI

' Request for random serum cortisol.

| Send blood sample, red top, at least 4 ml.

Figure 1. Algorithm for the diagnosis and management of CIRCI.
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The experts also advocate for the use of a modified protocol
for ACTH stimulation testing, which involves obtaining
the serum cortisol at baseline and 60 minutes after ACTH
stimulation because this methodology is adequate to
diagnose CIRCI, even for late responders,® and is more
adaptable in the local, resource-limited setting.

Addressing management issues

A comprehensive approach to management, incorporating
the appropriate treatment regimen is a key component
of this protocol. The optimal dose of hydrocortisone was
set at 200 mg/day, in line with the recommendations of
various societies of critical care and infectious diseases.**
This stress dose did not lead to increased risk of infections
and other adverse events such as hypernatremia and
hypercoagulability, as seen in several trials such as
the HYPOLYTE study.'’®* Higher doses exceeding 200
mg/day, on the other hand, did not result in better patient
outcomes.'®

Pertinent issues in the management of CIRCI were also
addressed in this clinical pathway. The criteria for the
discontinuation of steroids, specifically those used to
ascertain clinical improvement, are included to guide
clinicians in the initiation and maintenance of the cortico-
steroid dose. A tapering protocol was incorporated in this
clinical pathway to reduce the risk of hypotension and
rebound inflammation.'

Future challenges

A standardized approach to the diagnosis and manage-
ment of CIRCI was forwarded by this protocol. The
institution of this clinical pathway underscores the need
to evaluate the impact of this protocol on patient outcomes
and in optimizing the care of critically ill patients in the
local setting.

CONCLUSION

Using the modified Delphi method, a systematic and
validated tool for consensus-building, we were able to
create a protocol for the diagnosis and management of
CIRCIL The presence of refractory shock unresponsive to
fluid resuscitation and vasopressors should warrant the
clinical suspicion for the existence of CIRCI and should
trigger a cascade of management strategies. This stepwise
clinical pathway and algorithm aids in the prompt
recognition of CIRCI. The timely initiation of corticosteroids
is paramount. This clinical pathway, tailored for the
local setting, provides guidance on the management of a
challenging condition afflicting critically ill patients.

Acknowledgments

We are greatly indebted to all the experts who shared their
valuable inputs during the consensus-building process: Dr. Ma.
Cecille Afionuevo-Cruz, Dr. Myrna Sedurante, Dr. Gabriel Jasul,
Dr. Patricia Deanna Maningat-Goco, Dr. Elizabeth Paz-Pacheco,

Vol. 37 No. 1 May 2022

Anna Elvira Arcellana, et al 21

Dr. Mark Sandoval, Dr. Tom Lo, Dr. Ralph Li, Dr. Adrian Bacena,
Dr. Racquel Bruno, Dr. Dianne Corpuz, Dr. Mark David Francisco,
Dr. Angelique Love Tiglao, Dr. Angelique Bea Uy, Dr. Hydelene
Dominguez, Dr. Josephine Gabrielle Ngalob, Dr. Maria Belen
Pilit, Dr. Anna Flor Gaboy-Malundo, Dr. Albert Albay, Dr. Cecilia
Jimeno, and Dr. Felix Punzalan. Our deepest gratitude also goes
to Dr. Anna Flor Gaboy-Malundo for her vital contribution in
the construction and formatting of the final form of the clinical
algorithm for CIRCI. Thank you to Guion Lorenzo Castro for
transforming the algorithm into a poster. Our gratitude also
goes to Dr. Abraham Hermoso for his assistance in carrying out
this research. The authors are also thankful to Dr. A. Nico Nahar
Pajes for his support for this protocol, and for facilitating the
consultation sessions with the residents. We are likewise grateful
to Dr. John Anonuevo, Chair of the Department of Medicine of
the Philippine General Hospital and Dr. Jubert Benedicto, Vice
Chair for Patient Services of the Department of Medicine of the
Philippine General Hospital, for supporting this endeavor.

Statement of Authorship
All the authors fulfilled the ICJME criteria for authorship.

Author Disclosure
Dr. Cecilia Jimeno is the Vice Editor-in-Chief of JAFES. The other
authors declared no conflict of interest.

Funding Source

This study was funded by the Philippine General Hospital
Expanded Health Research Office for the year 2020. It was also the
recipient of the 2020 Philippine Society of Endocrinology, Diabetes,
and Metabolism (PSEDM) Grant for General Endocrinology.

References

1. Rivas AM, Sotello D. Critical illness-related corticosteroid insufficiency:
What we know and what we don’t know. Southwest Respir Crit Care
Chron. 2019; 7(31):44-8. https://doi.org/10.12746/swrccc.v7i31.595.

2. Song JH, Kim JH, Lee SM, Lee ]. Prognostic implication of
adrenocortical response during the course of critical illness. Acute
Crit Care. 2019;34(1):38-45. PMID: 31723903. PMCID: PMC6849045.
https://doi.org/10.4266/acc.2018.00339.

3. Salgado DR, Verdeal JC, Rocco JR. Adrenal function testing in patients
with septic shock. Crit Care. 2006;10(5):R149. PMID: 17062164. PMCID:
PMC1751047. https://doi.org/10.1186/cc5077.

4. Annane D, Pastores SM, Rochwerg B, Arlt W, et al. Guidelines for the
diagnosis and management of critical illness-related corticosteroid
insufficiency (CIRCI) in critically ill patients (Part I): Society of
Critical Care Medicine (SCCM) and European Society of Intensive
Care Medicine (ESICM) 2017. Intensive Care Med. 2017;43(12):
1751-63. PMID: 28940011. https://doi.org/10.1007/s00134-017-4919-5.

5. Philippine Society for Microbiology and Infectious Diseases. Clinical
Practice Guidelines for Sepsis and Septic Shock in Adults in the
Philippines. Accessed on March 7, 2020. https://www.psmid.org/
executive-summary-cpg-for-sepsis-and-septic-shock-in-adults-in-the-
philippines-2020/.

6. Karir V, Cooke CR, Andersson L, Caldwell E, Rubenfeld GD. Practice
variability in the assessment and treatment of critical illness-related
corticosteroid insufficiency. J Crit Care. 2010;25(2): 363.€9-363.e14.
PMID: 19781894. https://doi.org/10.1016/j jcrc.2009.07.007.

7. Cutillar CS, Fojas M, Ramirez ], et al. Adrenal Responsiveness to
the 10-mcg ACTH Stimulation Test Among Critically Il Patients
on Inotropic Support Admitted at the Philippine General Hospital.
2005. Unpublished.

8. Turner W, Merriman LM. Clinical protocols. Clinical skills in treating
the foot. 2nd ed. Churchill Livingstone; 2005.

9. Margolis CZ. Uses of clinical algorithms. 1983;249(5):627-32. PMID:
6336813.

10.  Eubank BH, Mohtadi NG, Lafave MR, et al. Using the modified Delphi
Method to establish clinical consensus for the diagnosis and treatment
of patients with rotator cuff pathology. BMC Med Res Methodol.
2016;16:56. PMID: 27206853. PMCID: PMC4875724. https://doi.
org/10.1186/s12874-016-0165-8.

11.  TLavelle J, Schast A, Keren R. Standardizing care processes and
improving quality using pathways and continuous quality improve-
ment. Curr Treat Options Peds. 2015;1:347-58. https://doi.org/10.1007/
540746-015-0026-4.

www.asean-endocrinejournal.org



22

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

Anna Elvira Arcellana, et al

Custer RL, Scarcella JA, Stewart BR. The modified Delphi technique
- A rotational modification. J Career Tech Edu. 1999;15:50-8. https://
doi.org/10.21061/jcte.v15i2.702,

Jinger S, Payne SA, Brine J, Radbruch L, Brearley SG. Guidance on
Conducting and REporting DElphi Studies (CREDES) in palliative
care: Recommendations based on a methodological systematic
review. Palliat Med. 2017;31(8):684-706. PMID: 28190381. https://doi.
org/10.1177/0269216317690685.

Marik PE. Critical illness-related corticosteroid insufficiency.
Chest. 2009;135(1):181-93. PMID: 19136406. https://doi.org/10.1378/
chest.08-1149.

Ducrocq N, Biferi P, Girerd N, et al. Critical Illness-Related
Corticosteroid Insufficiency in cardiogenic shock patients: Prevalence
and prognostic role. Shock. 2018;50(4):408-13. PMID: 29280926. https://
doi.org/10.1097/SHK.0000000000001090.

Lamontagne F, Rochwerg B, Lytvyn L, et al. Corticosteroid therapy
for sepsis: A clinical practice guideline BMJ. 2018;362:k3284. PMID:
30097460. PMCID: PMC6083439. https://doi.org/10.1136/bmj.k3284.
Ok Y], Lim JY, Jung SH. Critical Illness-Related Corticosteroid
Insufficiency in patients with low cardiac output syndrome after
cardiac surgery. Korean ] Thorac Cardiovasc Surg. 2018;51(2):109-
13. PMID: 29662808. PMCID: PMC5894574. https://doi.org/10.5090/
Kjtcs.2018.51.2.109.

Marik, PE, Pastores, Sm, Annane, D. Recommendations for the
diagnosis and management of corticosteroid insufficiency in critically
ill adult patients: Consensus statements from an international task
force by the American College of Critical Care Medicine. Crit Care
Med. 2008;36(6):1937-49. PMID: 18496365. https://doi.org/10.1097/
CCM.0b013e31817603ba.

Sosa S, Danilowicz K, Rizzo LFL. Adrenal axis in critical illness.
Medicina (B Aires). 2021;81(1):69-75. PMID: 33611247.
Ashrafuzzaman SM. Adrenal insufficiency in critically ill patients.
Bangladesh Crit Care J. 2015;3(1):27. https://doi.org/10.3329/bcgj.
v3i1.24101.

Dulffield C. The Delphi technique: A comparison of results obtained
using two expert panels. Int J Nurs Stud. 1993;30(3):227-37. PMID:
8335432. https://doi.org/10.1016/0020-7489(93)90033-q

Vogel C, Zwolinsky S, Griffiths C, Hobbs M, Henderson E, Wilkins E.
A Delphi study to build consensus on the definition and use of big data
in obesity research. Int J Obes. 2019;43(12):2573-86. PMID: 30655580.
PMCID: PMC6892733. https://doi.org/10.1038/s41366-018-0313-9.
Taylor E. We agree, don’'t we? The Delphi Method for Health
Environments Research. HERD. 2020;13(1):11-23. PMID: 31887097.
https://doi.org/10.1177/1937586719887709.

Boulkedid R, Abdoul H, Loustau M, Sibony O, Alberti C. Using
and reporting the Delphi method for selecting healthcare quality
indicators: A systematic review. PLoS One. 2011;6(6):e20476. PMID:
21694759. PMCID: PMC3111406. https://doi.org/10.1371/journal.
pone.0020476.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

The Development of a Protocol for CIRCI at a Tertiary Hospital

Meshkat B, Cowman S, Gethin G, et al. Using an e-Delphi technique
in achieving consensus across disciplines for developing best practice
in day surgery in Ireland. ] Hosp Adm. 2014;3(4):1-8. https://doi.
org/10.5430/jha.v3n4p1.

Veugelers R, Gaakeer MI, Patka P, Huijsman R. Improving design
choices in Delphi studies in medicine: The case of an exemplary
physician multi-round panel study with 100% response. BMC Med
Res Methodol. 2020;20(1):156. PMID: 32539717. PMCID: PMC7294633.
https://doi.org/10.1186/s12874-020-01029-4.

Powell C. The Delphi technique: Myths and realities. ] Adv Nurs.
2003;41(4):76-82.  PMID: 12581103. https://doi.org/10.1046/j.1365-
2648.2003.02537 x.

Boel A, Navarro-Compan V, Landewé R, van der Heijde D. Two
different invitation approaches for consecutive rounds of a Delphi
survey led to comparable final outcome. J Clin Epidemiol. 2021;129:
31-9. PMID: 32991995. https://doi.org/10.1016/j.jclinepi.2020.09.034.
Kasugai D, Nishikimi M, Nishida K, et al. Timing of administration
of epinephrine predicts the responsiveness to epinephrine in
norepinephrine-refractory septic shock: A retrospective study. ]
Intensive Care. 2019;7:20. PMID: 30992991. PMCID: PMC6451296.
https://doi.org/10.1186/s40560-019-0377-1.

Liu D, Ahmet A, Ward L, et al. A practical guide to the monitoring
and management of the complications of systemic corticosteroid
therapy. Allergy Asthma Clin Immunol. 2013;9(1):30. PMID: 23947590.
PMCID: PMC3765115. https://doi.org/10.1186/1710-1492-9-30.
American Diabetes Association. Diabetes care in the hospital:
Standards of medical care in diabetes care-2019. Diabetes Care.
2019;42(Suppl 1):5173-81. PMID: 30559241. https://doi.org/10.2337/
dc19-S015.

Endocrinology Handbook Endocrine Unit Imperial College.
Healthcare NHS Trust Charing Cross, Hammersmith and St. Mary’s
Hospitals Updated; 2010. Available in https://pdf4pro.com/amp/
view/endocrinology-handbook-endocrine-unit-imperial-5e9d1.html.
Rhodes A, Evans LE, Alhazzani W, et al. Surviving sepsis campaign:
International Guidelines for Management of Sepsis and Septic
Shock: 2016. Intensive Care Med. 2017;43(3):304-77. PMID: 28101605.
https://doi.org/10.1007/s00134-017-4683-6.

El-Farhan N, Rees DA, Evans C. Measuring cortisol in serum, urine and
saliva - Are our assays good enough? Ann Clin Biochem. 2017;54(3):
308-22. PMID: 28068807. https://doi.org/10.1177/0004563216687335.
Annane D, Sébille V, Troché G, Raphaél JC, Gajdos P, Bellissant E.
A 3-level prognostic classifiation in septic shock based on cortisol
levels and cortisol response to corticotropin. JAMA. 2000;283(8):
1038-45. PMID: 10697064. https://doi.org/10.1001/jama.283.8.1038.
Roquilly A, Mahe PJ, Seguin P, et al. Hydrocortisone therapy
for patients with multiple trauma: The randomized controlled
HYPOLYTE study. JAMA. 2011;305(12):1201-9. PMID: 21427372.
https://doi.org/10.1001/jama.2011.360.

Authors are required to accomplish, sign and submit scanned copies of the JAFES Author Form consisting of: (1) Authorship Certification, that authors contributed
substantially to the work, that the manuscript has been read and approved by all authors, and that the requirements for authorship have been met by each author; (2)
the Author Declaration, that the article represents original material that is not being considered for publication or has not been published or accepted for publication
elsewhere, that the article does not infringe or violate any copyrights or intellectual property rights, and that no references have been made to predatory/suspected
predatory journals; (3) the Author Contribution Disclosure, which lists the specific contributions of authors; (4) the Author Publishing Agreement which retains
author copyright, grants publishing and distribution rights to JAFES, and allows JAFES to apply and enforce an Attribution-Non-Commercial Creative Commons
user license; and (5) the Conversion to Visual Abstracts (*optional for original articles only) to improve dissemination to practitioners and lay readers Authors are
also required to accomplish, sign, and submit the signed ICMJE form for Disclosure of Potential Conflicts of Interest. For original articles, authors are required to
submit a scanned copy of the Ethics Review Approval of their research as well as registration in trial registries as appropriate. For manuscripts reporting data from
studies involving animals, authors are required to submit a scanned copy of the Institutional Animal Care and Use Committee approval. For Case Reports or Series,
and Images in Endocrinology, consent forms, are required for the publication of information about patients; otherwise, appropriate ethical clearance has been
obtained from the institutional review board. Articles and any other material published in the JAFES represent the work of the author(s) and should not be construed

to reflect the opinions of the Editors or the Publisher.

www.asean-endocrinejournal.org

Vol. 37 No. 1 May 2022



The Development of a Protocol for CIRCI at a Tertiary Hospital Anna Elvira Arcellana, et al 23

APPENDIX

Appendix 1. Levels of Agreement per Recommendation

Round 1 Percent Round 2 Percent
Agreement Agreement

When should CIRCI be suspected? 94.7% 94.4%
All patients aged 19 years old and above with an admitting diagnosis of shock or developed refractory hypotension
during the admission (i.e. requiring at least 0.2 mcg/kg/min of norepinephrine or its equivalent dose with another
vasopressor or with increasing vasopressor requirement) should be managed as a case of probable CIRCI.
How should cases of probable CIRCI be managed? 84.2% 94.4%
Prior to initiating steroids, obtain a blood sample for random serum cortisol. Inmediately start hydrocortisone
(as soon after blood sample is drawn, even if result is not yet available) as 100 mg intravenous (IV) loading
dose followed by 50 mg IV every 6 hours for at least 72 hours, but not longer than 7 days.
How should patients be managed after the initiation of steroids for probable CIRCI? 100% 100%
Continue hydrocortisone for patients whose norepinephrine or vasopressor requirement are reduced by more than
50% or have a random serum cortisol of < 10 mecg/dL or < 275.9 nmol/L.
How should patients be managed after the initiation of steroids for probable CIRCI? 94.7% 94.4%
Discontinue corticosteroids for patients whose vasopressor requirements are not decreasing or have random
serum cortisol of > 34 mcg/dL or > 938.06 nmol/L or a peak cortisol at 60 minutes of > 18 mcg/dL unless given for
other indications (ex. Acute Respiratory Distress Syndrome (ARDS) or Chronic Obstructive Pulmonary Disease
(COPD) in Acute Exacerbation).

Recommendation

How long should corticosteroids be given for patients with CIRCI? 100% 94.4%
Hydrocortisone should be given for at least 72 hours, to have significant benefit, but not longer than 7 days.
How should steroids be tapered for patients with CIRCI? 94.7% 100%

Steroids may be tapered in the following instances:

« Vasopressor requirements decrease by at least 50% for at least 72 hours, or

« Patient is not on vasopressors anymore for at least 72 hours, and

« there are no other indications for maintaining patient on corticosteroids (i.e. ARDS, COPD or Bronchial Asthma
in exacerbation, autoimmune disease, etc.)

Hydrocortisone may be tapered as follows: decrease dose to 50 mg IV every 8 hours for one day, then 50 mg IV
every 12 hours the next day, then may discontinue the following day.

At what levels should blood glucose be maintained for patients started on steroids? 94.7% 100%
Target blood glucose 140-180 mg/dl, which are the recommended levels for critically ill patients.
How is the definitive diagnosis of CIRCI made? 100% 100%

CIRCl is likely to be present if random serum cortisol < 10 mcg/dL or < 275.9 nmol/L. Thus, patient is likely to draw
benefit from corticosteroids.

For patients with indeterminate result of random cortisol (random cortisol of 11-34 mcg/dl or 304.49-938.06 nmol/L)
but with clinical features of CIRCI, an adrenocorticotrophic hormone (ACTH) stimulation test using high dose
ACTH (250 mcg) with determination of the baseline cortisol, and peak cortisol response at 60 minutes after ACTH
administration should be employed. An increase in cortisol of <9 mcg/dL at 60 minutes after a 250 mcg ACTH
stimulation test is indicative of CIRCI. This test will be done at 24 hours after the last dose of hydrocortisone.

How should patients be managed after the cessation of steroid therapy? 84.2% 94.4%
A random cortisol test will be performed after the cessation of the steroid therapy. If the results still meet the criteria
for CIRCI (random serum cortisol < 10 mcg/dL or <275.9 nmol/L), a low dose oral steroid should be resumed in the
form of prednisone tab at 5-7.5 mg/day.

Algorithm 84.2% 83.3%
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