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Abstract

Introduction: 1in 5 people experience chronic pain that limits
their ability to carry out activities of daily living. Opioid
analgesics are one of the pharmaceutical interventions utilized
to treat chronic pain. In fact, chronic pain is one of the most
common reasons opioids are prescribed. Although many of the
secondary effects of opioids are well known, a lesser-known
side effect is opioid induced adrenal insufficiency (OIAI). OIAI
can cause significant morbidity and has the potential to result
in adrenal crisis, profound hypotension, and potential
cardiovascular collapse, resulting in death. With sparse
literature on OIAI, we present a case of OIAI complicated by
adrenal crisis to expand awareness and discussion on the topic.

Methods: The patient was a 65-year-old female on chronic
opioid therapy for back pain who presented to the emergency
room for syncope. On presentation, patient was hypotensive,
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bradycardic, and had an inadequate fluid response requiring pressors. Traditional etiologies of shock were

ruled out, but interestingly morning cortisol and adrenocorticotropic hormone (ACTH) levels were low.

Additionally, the cosyntropin stimulation test was suboptimal. Results suggested central hypothalamic

pituitary axis suppression, which after discussion with Endocrinology indicated OIAI given the patient’s

history.

Results: Shortly after steroid regimen initiation the patient was weaned off pressors, and after multiple taper

trials was successfully sent home on a steroid taper with Endocrinology follow up.

Conclusion: Long term opioid use to treat chronic pain can decrease cortisol production via HPA axis

suppression resulting in OIAIL. To date, there is limited investigation into OIAI despite its increased

prevalence and widespread use of opioids. The case adds to the available literature on OIAI, and sheds light

on adrenal crisis as its initial presentation.
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Introduction

Chronic pain remains one of the most
common conditions within the United States,
with estimates suggesting 1 in 5 people
experience chronic pain that limits patient
ability to carry out activities of daily living [1].
Due to its pervasiveness, it is no surprise that
there is a variety of therapeutic modalities
available to treat it [2]. Pharmaceuticals
remain a mainstay in the treatment of chronic
pain and generally are classified as non-
opioid analgesics and opioid analgesics [2].

In fact, chronic pain is one of the most
common reasons opioids are prescribed [3].
With the prevalence of chronic pain and the
utilization of opioid analgesics, it is
imperative that health care providers are
aware of and know how to manage the various
side effects and conditions caused by these
medications. Many of the potential side
effects are well known (tolerance,
constipation, sedation, etc.) but one that is
less recognized and has the potential to cause
significant morbidity and mortality is opioid
induced adrenal insufficiency (OIAI) [3].
OIAI presents with nonspecific signs and
symptoms that can overlap with chronic pain,
making it a challenging diagnosis to make [4].

One retrospective study of 40 OIAI patients
found that fatigue (73%) and musculoskeletal
pain (53%) were the two most common
symptoms experienced by this specific subset
of patients with weight loss, headache, and
nausea being experienced to a lesser degree
[5]. Uncontrolled OIAI can ultimately result
in adrenal crisis which is characterized by

profound hypotension and potential
cardiovascular collapse [6].

To expand the recognition of OIAI in order to
optimize patient care, we present a case of
OIAI that was complicated by adrenal crisis
and successfully managed with exogenous
corticosteroids.

Case presentation

A 65-year-old female presented to the
emergency department for syncope. On
arrival, the patient was somnolent,
hypotensive, and bradycardic. Patient past
medical history was notable for type II
diabetes mellitus, gastroparesis, multiple
diabetic

depression,

episodes of ketoacidosis,

hypothyroidism, postural
orthostatic tachycardia syndrome, and
chronic back pain with opioid dependence.
Despite fluid intervention, the patient had
ongoing pressor requirements requiring
MICU admittance. Workup revealed non-
anion gap acidosis, glucosuria without
ketonuria. Traditional shock etiologies
including cardiac, pulmonary, neurologic,
and infectious workup had no significant
findings. Interestingly, morning cortisol
levels were low-normal at 4.7mcg/dL at 5 AM
and 2.6mcg/dL at 1 AM. Additionally,
cosyntropin stim tests were suboptimal at
<2omcg/dL with a peak of 18.6mcg/dL,
adrenocorticotropic hormone (ACTH) was
low at <5pg/mL and Renin: Aldosterone was
within normal limits at 0.6. Endocrinology
was consulted, who proposed these results
suggested central HPA axis suppression,
likely indicating OIAI given the patient’s
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history. The patient was started on a
hydrocortisone regimen as shown in (Table 1).
Within hours the patient was weaned off of

pressors, and after 48-hour monitoring was
transferred to stepdown.

Results

Hospital Day AM PM Total/ Day

1 (MICU) 50 mg 25 mg Q6h (2doses) 100 mg

2 25 mg 10 mg 35 mg

3 (Stepdown unit) 50 mg [V 50 mg [V 100 mg

4 50 mg 25 mg 75 mg

5 (Hypoglycemia) 25 mg 25 mg 50 mg

6 50 mg 40 mg 90 mg

7 40 mg 40 mg 8o mg

8 40 mg 30 mg 70 mg

9 (Day of Discharge) 30 mg 30 mg 60 mg

Table 1: Initial Hospital Course.

In stepdown on day 3, the patient developed
hypotension following the day 2 taper, which
improved with IV hydrocortisone 50 mg BID
seen in (Table 1). When reduced to a
25mg/25mg regimen on day 5, the patient

hypoglycemia, requiring a s5o0mg/4omg
regimen started on day 6.

With sugars and pressures stable days 6-9, the
patient was sent home on (Table 2) post-

developed recurrent episodes of discharge taper plan.
Post-discharge Day Planned AM dose | Planned PM dose Total/day
1 30 mg 20 mg 50 mg
2 20 mg 20 mg 40 mg
3 until follow up with
0 om om
Endocrinology 2omg 1ome 30me

Table 2: Initial Planned Outpatient Regimen.

Unfortunately, the patient was admitted 3
weeks later for worsening hypotension. The
patient reported taking 20mg/20mg doses of
hydrocortisone instead of the 20mg/iomg
maintenance dose recommended at discharge
due to progressive hypotension.

During this admission, pressures improved
Day 1 with IV Hydrocortisone (Table 3).
Patient was transitioned to PO
hydrocortisone day 2 and discharged day 3 on
the regimen described in (Table 3), which
allowed patient to follow wup with

Endocrinology.
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Hospital Day AM Dose PM Dose Total/Day
1 (Admission) 100 mg IV somg [Vx. 200 mg
2 40 mg 40 mg 8o mg
3and 4 30 mg 30 mg 60 mg
5and 6 30 mg 20 mg 50 mg
7and 8 20 mg 20 mg 40 mg
9 until follow up with
Endocrinology 20ms fomg 30 mg

Table 3: New Hydrocortisone Regimen.

Discussion

50.2 million U.S. adults report having pain
daily, or most days of the week, with opioids
being a commonly utilized pharmacologic
intervention in chronic pain management [1-
8]. Despite a 9%-29% prevalence of OIAI
amongst chronic opioid users, it remains
poorly recognized by clinicians [4,5]. Opioids
target peripherally and centrally located
nervous system receptors and are theorized to
suppress the hypothalamic-pituitary-adrenal
(HPA) axis centrally [7,8]. With the HPA’s
involvement in vascular, cognitive, metabolic,
and immune system regulation, suppression
can lead to impaired blood pressures,
inflammatory responses, mood
dysregulation, metabolic derangement, and

cardiovascular disease [7-12].

Adrenal
suppression generally presents with fatigue,

insufficiency from HPA axis

headache, hypotension, nausea, and loss of
libido [7]. Similarly, in a retrospective study of
40 OIAI (73%) and
musculoskeletal pain (53%) were the two

patients, fatigue
most common symptoms experienced in
addition to weight loss, headache, and nausea
[5]. With the symptomatology of OIAI being
largely nonspecific and similar to chronic
pain, this contributes to why it takes on

average 12 months to be diagnosed after
symptom onset [4,5]. Larger opioid dosages
and longer opioid duration of action are
assumed to be two primary risk factors for
OIAI development [4,6]. By more promptly
identifying risk factors like this, OIAI can be
diagnosed and managed more effectively [5].
Another
identification is the lack of a standardized

major  barrier to  prompt
diagnostic approach [4]. To date, the best
recommended diagnostic approach involves
measuring baseline ACTH, morning cortisol,
and dehydroepiandrosterone (DHEA) [6]. If
these values are inconclusive, proceed to
cosyntropin stimulation test or an insulin
tolerance test [6]. The implementation of a
standardized diagnostic approach such as this
in conjunction with more research to identify
specific risk factors for developing OIAI can
allow for more prompt diagnosis with
decreased morbidity/mortality risk.
Ultimately, prevention of OIAI is the best
treatment, but prompt recognition of OIAI
can decrease the incidence of potentially fatal

sequela like adrenal crisis [6].
Conclusion

Chronic pain is a debilitating condition for
which opioids remain a commonly prescribed
medication. Long-term opioid use decreases
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cortisol production via HPA axis suppression, glucocorticoid administration. To date, there

impeding the body’s inflammatory and is limited investigation into OIAI despite the

metabolic response to stress. widespread use of opioid analgesics and

This case demonstrates an individual on
chronic opioids and found to have OIAI while
in adrenal crisis, which resolved with

prevalence of OIAIL Our case adds to the
available literature on OIAI and adds data on
the management of OIAI complicated by
adrenal crisis.
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