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Objectives:

 Understanding the opioids epidemic

 Types of opioids

 Opioids induced neuroendocrine disfuction

 Clinically significant pathologies

 Proposed diagnostic algorithms

 Review of treatment alternatives

 My personal reflexion



Understanding the Epidemic

 From 1999 to 2017, 

more than 700,000 

people have died from a 

drug overdose.

 Around 68% of the more 

than 70,200 drug 

overdose deaths in 2017 

involved an opioid.





Public Health Emergency!









Types of Opioids



Physiology of GNRH and Gonadotropin Secretion



Disruption of 

normal 

physiology



Effects of Opioids in Hormonal Axis
Animal and Human Models

Vuong et al. Opioids on the Endocrine System Endocrine Reviews, February 2010, 31(1):98 –132



Effects of Opioids in Hormonal Axis
Animal and Human Models

Vuong et al. Opioids on the Endocrine System Endocrine Reviews, February 2010, 31(1):98 –132



Opiate Induced Hypogonadism

(OIH)



Tramadol Direct Testicular Damage

Farag et al, Andrologia 2018
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OIH Symptoms

(not specific to chronic opioid use)

Gudin et al, Pain Medicine 2015



Prevalence of OIH

Coluzzi et al JCI 2018



HPG Axis Suppression and Risk Factors

 Advanced Age

 Obesity

 DM, Hypothyroidism

 Long acting or sustain 

release formulations

 Chronic use > short term

 Higher potency opiates

 Higher serum concentration

Rubinstein et al Pain Medicine 2017



10 Men administered intrathecal opioids x 12 weeks

Roberts et al JCP 2002



Daniell et al Journal of Pain 2008

 47 woman 30-78 y/o

 68 control

 Significant suppression of

testosterone, DHEA-S, 

estradiol



Daniell et al Journal of Pain 2008



 26 CNCP 18-60 y/o

 12 men, 14 women

 Oral opioids > 1 year

 Men older than women

 Men took opioids longer time

 Equal MED and Pain Score





Diagnosis of OIH

 Total Testosterone am x 2
 Free Testosterone if available

 SHBG with TT 

 Consider LH/FSH/prolactin as 

evaluation for other ddxs

 Pituitary MRI

 If OIH diagnosed tapper opioid as 

possible

 Scant data on proper recognition, 

diagnosis and formal treatment of

OIH in women
 DHEA-S



Does Testosterone Improves OIH Symptoms?

YES !!YES !!



Benefit of Testosterone Tx

Study Design N Sex Fx Pain Mood QoL

Daniell et al. Observational 23

Alosi et al. Observational 17

Blick et al. Observational 90 NR

Basaria et al. RCT/PC 43 NR NR

Rabeen et al. Observational 11 NR NR

Adapted from Coluzzi et al JCI 2018

“Testosterone may have antinociceptive properties”



Blick et al Pain Medicine 2012

 Open Label

 849 men enrolled

 12 months observational cohort

 1% testosterone gel 5-10 g/day

 10% patients reported opioid use



Blick et al Pain Medicine 2012



Blick et al Pain Medicine 2012

NS difference in PDE5I’s use between groups

BMSFI: Brief Male Sexual Function Inventory



Blick et al Pain Medicine 2012

PHQ-9 Score: Patient Health Questionary 9 Score

NS difference in SSRI’s use between groups



Raheem et al American Journal Men’s Heath 2017

Testosterone therapy used: Gel, Inyectables and Implants



 84 randomized patients

 Testosterone < 350 ng/dl

 Opioids > 4 weeks

 PSA > 4 ng/ml, severe

LUTS, CHF, malignancy, 

prior hypogonadism, CVD, 

oxygen dependent
 Testosterone therapy

contraindications

 Testosterone gel 5g daily

vs placebo



Basaria et al Pain Journal 2015



Basaria et al Pain Journal 2015



Opioid Induced Hypogonadism

 It is real and it happens early in treatment course

 It causes significant decrease in sexual function, QOL 
among all known hypogonadism metabolic complications

 More research is needed in women

 Once suspected based on symptoms, test for testosterone

 Wean opioids

 Testosterone Replacement

 DHEA Replacement in women*





OPANA ER



Opioid-Induced HPA Suppresion
 Chronic opioid use → ACTH, cortisol, DHEA-S suppression

 Symptoms:

 Non specific, nausea, vomits, abdominal pain, low blood 
pressure, anorexia, fatigue

 High index of suspicion is needed

 May occur with any opioid after chronic use (> 1 month), long 
acting and higher doses

 Once suspected: 

 Treat → Test →Wean off Opioids → Wean Steroids

 Mortality associated to Opioid-Induced HPA suppression →
UNKNOWN 



Prevalence of OI-HPA Suppression

Donegan, Curr Opin Endocrinol Diabetes Obes, 2019



OIAH due to Tramadol

Debono et al, European Journal of Pharmacology, 2010
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OIAI Suggested Algorithm

Donegan, Mayo Clin Proc. July 2018



OIAI Suggested Treatment

Donegan, Mayo Clin Proc. July 2018



Other Opioid Endocrinopathies

 Acute and Chronic

 Net effect INCREASE

 Secondary Hypogonadism

 Negative MRI

 Cabergoline/bromocriptine not

studied

 Some studies NS change

 Tx: Tapper Opioids

 Chronic use → Decrease GH

 Decrease LBM, increase BMI

 Tx: Tapper Opioids

Opioids and Prolactin Opiods and GH

Opiods and TSH

 Chronic use → No change



My Personal Reflexión 

What if opioid overdose and death may have been induced by a 
profound depression caused by hypogonadism, significant decrease 

in QOL, ect?

What if some of those death were secondary to unrecognized Opioid
Induced Adrenal Failure? 

What if by having Opioid Induced Endocrinopathies undiagnosed, 
our patients develop more pain and enroll in a vicious cycle that 

leads towards higher opiod doses?

What if, if the real problem is that we may don’t want to deal with 
this? (cost, time consuming, diagnosis approach, tx options)




