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Opioids Use and Adrenal Insufficiency

Ji Hoon Jung, M.D., Youn Seon Choi, M.D., Jung Eun Kim, M.D. and E Yeon Kim, M.D.

Department of Family Medicine, Korea University Guro Hospital, Seoul, Korea

The major symptoms of terminally ill cancer patients are fatigue, loss of energy, feeling of helplessness, poor appetite
and pain as well as general weakness, which are very similar to symptoms of adrenal insufficiency. Adrenal
insufficiency-induced symptoms widely vary from mild symptoms to life-threatening conditions and may be resulted
from variable medical causes. For terminally ill cancer patients who are hospitalized for palliative care, opioid agents
are prescribed to control moderate to severe pain. The use of acute or chronic opioid agents is believed to negatively
affect adrenal gland function. In most studies of opioid effects (preclinical/clinical with animal subjects or and
patients suffering non-malignant pain, adrenal insufficiency and hormonal abnormalities were observed as side
effects. However, opioid-induced adrenal insufficiency has been rarely reported in studies with patients with
malignant cancer pain. Relationship between the type, treatment period, dosage of opioid agents and hormonal
abnormalities can be examined by measuring the functional level of the adrenal glands. We hope to improve
patient’s quality of life by indicating hormone substitution to treat symptoms of adrenal insufficiency.

Key Words: Adrenal insufficiency, Opioid analgesics, Dehydroepiandrosterone, Hydrocortisone
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Table 1, Recent Studies of Adrenal Insufficiency Associated with Opioid Therapy : Animal and Human (for Non-Malignant Pain).

Opioid
Source Year Baseline characteristics A Dosage Results/Conclusion
Type Duration [MEDD]
el Daly (8) 1996 Rat Morphine IP 7 days 2.4 mg/100 g {ACTH}
daily Control group=480 pg/ml, Opioid group=
300 pg/mL
Results indicate that morphine change HPA
activity by acting on specific receptors in the
hypothalamus
Aloisi 2009 [Observational study with  Morphine 15 days 10.8 mg/day {Cortisol}
et al. (9) drugs} (epidural Women : 49.2 ng/mL (baseline 155.1 ng/mL)

- N=19 (hospitalized) catheter) Men : 10 ng/mL (baseline 142.7 ng/mL)

- Male 4, Female 15 These findings clearly show that morphine
administration immediately affects gonadal
hormones and cortisol

Rhodin 2010 {Case-control study} Morphine PO More than Men: 159.6 {DHEAS}
et al. (10) - N=59 1 year mg/day Men : Control group 3.91 z£ mol/L, Opioid
- Male 23, Female 36 Women: group 3.52 ymol/L
- Opioid group 39, Control 133.2 Women : Control group 2.71 #£mol/L, Opioid
group 20 mg/day group 1.56 1z mol/L
Long-term treatment of chronic pain with
strong opioids causes side effects that can be
attributed to hormonal abnormalities
Policola 2014 {Case report} Morphine PO 2 days 32 mg/day  {[Cortisol}
et al. (13) 18-year-old man with Tramadol PO 15 nmol/L (normal range 180~620 nmol/L)
non-malignant pain Morphine therapy had caused profound
suppression of his HPA and
pituitary-gonadal axes
Abs 2000 {Case-control studyl Morphine Mean 26 57.6 mg/day {[Urinary cortisol}
et al. (11) - N=93 (epidural months Control group : mean 50.7 x g/day, Opioid
- Male 40, Female 53 catheter) group : mean 36.0 u g/day
- Opioid group 73, Control Of all patients receiving intrathecal opioids,
group 20 the large majority of men and all women
developed about 15% developed central
hypocorticism
Miissig 2007 {[Case report} Hydromorphone 4 months  103.2 mg/day [ACTH}
et al. (14) 32-year-old woman with PO 1.8 pmol/L (normal range 2.0~11.0)
chronic pain syndrome [Serum cortisol}
18 nmol/L (normal range 130~ 630)
[24-h urinary free cortisol excretion}
18 nmol/24 h (normal range 33.6~252)
Opioids play an important role in the
inhibitory control of the HPA and the HPG
axes. This is the first report of secondary
adrenal failure and secondary amenorrhoea
following hydromorphone treatment
Oltmanns 2005 [Case report} Fentanyl TD 2 years 145.2 mg/day [After reduction fentanyl, 200 mcg to 100
et al. (12) 64-year-old man with mcg}

non-malignant pain

Cortisol about 5 times increased, ACTH about
10 times increased

Opiate medication may inhibit -in a life
threatening way- the organism's ability to
respond to physical, emotional or metabolic
stressors
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Table 1. Continued.

Opioid
Source Year Baseline characteristics A Dosage Results/Conclusion
Type Duration [MEDD]
Aloisi 2009 {[Observational study with  Transdermal 6 months 254 mg/day [Cortisol}
et al. (9) drugs} buprenorphine No difference
- N=40 [Free testosteronel}
- Male 12, Female 28 Men : 5.09 pg/ml (baseline 12.02 pg/mL)
Women : 0.92 pg/ml (baseline 1.26 pg/mL)
The blood cortisol and androgen hormone
deficiency was not present
Daniell (15) 2006 {Case-control studyl Oxycodone PO 1 month at least 80 [DHEAS below median value, %}

- N=152 Morphine PO ~7 years  mg/day Control group : 8%, Opioid group : 67%

- Age 35~78 Methadone PO [DHEAS below lower limit (15 z£g/dL) of

- Male 67, Female 85 Fentanyl TD normal range, %]}

- Opioid group (male 34, Control group : 1%, Opioid group : 29%
female 32), Control DHEAS levels wete lower in opioid consumers
group (male 33, female than in control subjects in a dose-related
53) pattern

Daniell (16) 2008 {[Case-control study} Methadone PO Mean 2 at least 12 [DHEAS, 30~50 years old}

- N=73 Oxycodone PO years mg/day Control group : mean 113.3 x£g/dL, Opioid

- Only female 73 Morphine PO group : mean 51.2 pug/dL

- (Ages 30~50) Opioid Fentanyl TD [DHEAS, 51~75 years old}
group 21, Control group Control group : mean 66.5 /2 g/dL, Opioid
16 group : mean 33.9 pg/dL

- (Ages 51~75) Opioid Our observation document hypogonadotrophic
group 10, Control group hypogonadism plus decreased adrenal
26 androgen production in most women

consuming sustained-action oral or
transdermal opioids
Merza 2003 {Case-control study} Mean 31 31.2 mg/day [Cortisol level (30 minutes) after CRH test}
et al. (18) - N=37 months Control group : 815 nmol/L, Opioid group :

- Male 12, Female 25 731 nmol/L

- Opioid group 22, Control Oral opioid treatment was not associated with
group 15 abnormal pituitary function

Daniell (17) 2008 {Case-control studyl 1 day [Cortisol, opioid-naive groupl

- N=44

- Opioid-naive group

- Long-term opioid use
group

Control group : 36.1 1 g/dL, Opioid group :
21.3 pg/dL

[Cortisol, Long-term opioid use group} : no
difference

Data suggest that the pattern of lower cortisol
levels following parenteral opioid
administration in opioid-naive patients may
not be present in patients with a recent
history of long-term opioid use

ACTH: adrenocorticotropic hormone, CRH: corticotropin-releasing hormone, DHEAS: Dehydroepiandrosterone, HPA: hypothalamic-pituitary-adrenal,

HPG: hvpothalamic-pituitary-gonadal, IP: intraperitoneal, MEDD: morphine-equivalent daily dose by Edmonton Zone Palliative Care Program, PO:

per oral, TD: transdermal.
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HE HYow, HAFAAZTZEE BEH|EZZ 328 piandrosterone Sulfate, DHEAS)S 27 6} 11 S7F 1 X
A= 73 AHcorticotropin releasing hormone test, CRH test)©]| 715 Wog wekyd AEAH ALETFL 7%, WNETS
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5 2HE fdl 50 mge] F78 L2337 100 mgo & A HEEZHE, o 2Egt &, DHEASE *3H5}
ATE EFrtES 583 E 3 & HAV|SE 5F A, A 3044 SoM 7R SRAfto Al dl 2t
stk 344 B g g ArloA dF :E] &) b DHEAS |7} 33t 113.3 ng/dL, vFeFA 21 5A] Ab
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2 A A Q] AAL A Fo] o] Faze] fld v 2 & TFoF pFlon 77k e A 7Y o
5SS 57 (Diagnostic and Statistical Manual of Mental ) vl AEA S AL L8R e FHEHY v
Disorders, 3rd edition, revised, DSM-III-R)S 2 gHke gz} Stk A3tE 7] & ek AEAE AL LAY &
NA 42 B S| EREE 32 mg AT S 28] Fo xz2T ZEHE FA oA ngle Aol & Ho
3L, 49 T Alggh APl A FAS A2 2 FUAIRE P miebd X EAE AHEEA] std
B2 1.8 pmol/L (33| 2.0~11.0), ZE < 18 nmol/L (F+ TE gz vE ZEE £X9 gngE FAE H
IA 130~ 63002 Ao AHS Fal S =2 ola AT Wik MBAE AHESHE & E2Tol
El& A& 18 nmol/24 h (F2A] 33.6~252)2 7143 Hl& FE|E FX7F 36.1 pg/dl (2 tf 213 pg/dL
ATk vk JEA A 5E T o]F AEE H (opioid AF&-THE 2ol Ml W Fhs EATHLY).
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Al AFME AFE wiebg HEA AT v 7 71 v A8 18 9 W o RE |}
A9 T2 X9 #do] gt ZEAUY. & AA @t E7|GEA A QoA dAAR] Al
At 228 vty AEA R B52E S W 919 FAE Fale AA 52 dxF 5o FAlHol= Qg
AT 30Y), 15782 Hluekd ABAR 2dE v A74Z Jepde 497t gon, 59 A, 4, o
I AUk mek AEAR 2EE wa Jdd T ek, A SolA E3 AlEehs ke $ixte]
MEDD 7]FC.2 312 mg/daye| Rttt FAlFAAFTE oF 22%°4 FAlHel7F glom, dkete] YAz}t
B A Agsten 308 3 aj3 e RE|E FA]d) A Ak ok 1394 FAZ| SRl HAE A, 1
A T T BF ZEEY FR|7F st oy vhekd o1 okl tal HAA X85 WS ghato] ok 21900 A
AEAE AFES T2 731 nmol/L, H]WlekYd A EA S FA7 ST ' AR YEYTh £33 A 2o
AMEE T2 815 nmolLZ wloFd N BAE AMES = QA FF AASS e Sxjel P ES Age
A o @& gs BHoy ouigle 52 oldn AL FAAEE W Aol F4 AV eEA
O el AR EER Y 32E ZEgE 5= o WAE 4 ity A AUrh19)
ofm gl Aol & B FA ZaFAThis) e Ad BEEZE S Aty WAggA g E
3 oM EX A 644 FA N AIA whetAd ?ﬂ%xﬂ_&ﬂé K| t‘%ﬁ?l
SRA0 et ZeRax gl izt Wbz
AFAES ez Fgd 2 AFENAE v 5 F O 5o Q8 A4 dHEerd 75 ngho
b ZFAY AT AV A AAE & 5 3 2 EZ ABE AFSY L, GA o] olF FEES
TH(Table 2). 43AHELS At Shajo]] Bl B35 9o @ 563 nmol/LHTE oF 6719 & b= nvH 28, A&
A TE, AEA, 71948 A8Y F RS54 34 Aol A¥st 9=, JE4E T F4om s
& Gyt HE A5 HlE A5 shetH, Jad o HAa, g9 T AP ZEE FA= 156 nmol/L, A
o2 Qg HAlA 2ok Aeo]7] el FAIZ|THFA B AEAHE $£3E 15 pmol/L (F31X] 31~ 142 pmol/L)

Table 2, Recent Studies of Adrenal Insufficiency or Gonadal Insufficiency Associated with Opioid Therapy : Human (for Malignant Pain).

Source Year Baseline characteristics

Opioid

Dosage Results/Conclusion

Type Duration [MEDD]

Schimke (20) 2009 [Case report}
64-year-old man with
diffuse large B cell

lymphoma
Rajagopal 2004 [Case-control studyl
et al. (21) - N=40

- Only male 40
- Opioid group 20, Control
group 20

Fentanyl TD 6 months 54.4 mg/day [Cortisol}
Before opioid use : 563 nmol/L, 6 months
later opioid use : 156 nmol/L
Opiates should be added to the list of
differential diagnoses to be considered with
secondary adrenal insufficiency

1 year at least [Testosterone median value}
200 mg/day Control group : 399.5 nmol/L, Opioid group :
145 nmol/L

[FSH median value}

Control group : 5.3 IU/L, Opioid group : 2.85
UL

[LH median value}l

Control group : 4.2 TU/L, Opioid group : 1.8
UL

Survivors of cancer who chronically consumed
opioids experienced symptomatic
hypogonadism with depression, fatigue, sexual
dysfunction

FSH: follicle stimulating hormone, LH: Luteinizing Hormone, MEDD: morphine-equivalent daily dose by Edmonton Zone Palliative Care Program,

TD: transdermal.
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Table 3, The Medical Conditions Related to Adrenal Insufficiency or AFEo] AlgPEH o gHRE AFdA] mlkA A
Adrenal Defficiency. EAZ Qg Bar)5o Ayt eSS HolFY
+ Using of chronic opioid therapy in cancer pain ok a8y o}d a3xE Ao s @ mlekA A EA
+ Symptoms and signs in patients with suspected adrenal insufficiency - - - - -
ymproms and signs 2 Qg 2av)5e Asd fa 47 Azke =2
- Figue slebd NEAR B2 24 wa e dalelayE
: I:rlc(l;e(})(faenergy or stamina o Y3 WrAIAREY BAVES =3ozH
- Nausea/Vomiting D]'(ﬂf}‘é ﬁ%xﬂg ERi }\}%7]71_} Ui] %‘%]:jq' "?“/1\_]_7] %‘9]
- Myalgia or joint pain TAE gotsly ol WE X8 ¥ 2R B3
- Dizziness _ = - -
- pes awe aAse A% W el A el 242 F 4
- Delitium J= AoZ 7gdg
- Hyponatremia
- Hyperkalemia = . . -
- Hypotension Elél II:;I‘O‘I: —rjl\_]_7] ‘5“"@) u}‘O'l}:/g ;\ﬂ%x—ﬂa qb"l-o] Eioﬂ
+ Adrenal gland metastasis from primary cancer et 2 AHE, slo|E2FEE

+ Adrenalectomy state
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