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Patients on chronic opioid therapy or considering it should be counseled about the risks
associated with opioid-induced androgen deficiency.

ccording to the CDC, the
medical use of opioid pain-

killers has increased at least
10-fold during the past

20 years, “because of a movement to-
ward more aggressive management
of pain.”! Although opioid therapy
is generally considered effective for
the treatment of pain, long-term use
(both orally and intrathecally) is as-
sociated with adverse effects (AEs)
such as constipation, fatigue, nau-
sea, sleep disturbances, depression,
sexual dysfunction, and hypogonad-
ism.?? Opioid-induced androgen defi-
ciency (OPIAD), as defined by Smith
and Elliot, is a clinical syndrome
characterized by inappropriately
low concentrations of gonadotro-
pins (specifically, follicle-stimulating
hormone [FSH] and luteinizing hor-
mone [LH]), which leads to inade-
quate production of sex hormones,
including estradiol and testosterone.*
The mechanism behind this phe-

nomenon is initiated by either en-
dogenous or exogenous opioids
acting on opioid receptors in the
hypothalamus, which causes a de-
crease in the release of gonadotropin-
releasing hormone (GnRH). This de-
crease in GnRH causes a reduction in
the release of LH and FSH from the
pituitary gland as well as testoster-
one or estradiol from the gonads.*?
Various guidelines report different
cutoffs for the lower limit of normal
total testosterone: The Endocrine
Society recommends 300 ng/dL, the
American Association of Clinical En-
docrinologists suggests 200 ng/dL,
and various other organizations sug-
gest 230 ng/dL.%® Hypotestosteron-
ism can result in patients presenting
with a broad spectrum of clinical
symptoms, including reduced libido,
erectile dysfunction (ED), fatigue,
hot flashes, depression, anemia, de-
creased muscle mass, weight gain,
and osteopenia or osteoporosis.”

Dr. Brooks is a clinical pharmacy specialist in pain management, Dr. DiScala is a clinical pharmacy
specialist in community living center/hospice and palliative care, Dr. Cuevas-Trisan is chief of the
Physical Medicine and Rehabilitation Service, and Dr. Meléndez-Benabe is the chronic pain manage-
ment section chief, all at the West Palm Beach VAMC in Florida. Dr. Nazario is manager of the VISN 8
Pharmacy Benefits Management Program for Pain Management in Bay Pines, Florida.

Women with low testosterone levels
can experience irregular menstrual
periods, oligomenorrhea, or amenor-
rhea.® Opioid-induced androgen de-
ficiency often goes unrecognized and
untreated. The reported prevalence
of opioid-induced hypogonadism
ranges from 21% to 86%.*° Given
the growing number of patients on
chronic opioid therapy, OPIAD war-
rants further investigation to identify
the prevalence in the veteran popu-
lation to appropriately monitor and
manage this deficiency.

The objective of this retrospective
review was to identify the presence of
secondary hypogonadism in chronic
opioid users among a cohort of vet-
erans receiving chronic opioids for
nonmalignant pain. In addition to
identifying the presence of second-
ary hypogonadism, the relationship
between testosterone concentrations
and total daily morphine equivalent
doses (MEDs) was reviewed. These
data along with the new information
recently published on testosterone
replacement therapy (TRT) and car-
diovascular (CV) risk were then used
to evaluate current practices at the
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West Palm Beach VAMC for OPIAD
monitoring and management and to
modify and update the local Criteria
for Use (CFU) for TRT.

METHODS

Patient data from the West Palm
Beach VAMC in Florida from Janu-
ary 2013 to December 2013 were
reviewed to identify patients who
had a total testosterone (TT) level
measured. All patient appointments
for evaluation and treatment by the
clinical pharmacy specialist in pain
management were reviewed for data
collection. This retrospective review
was approved by the scientific advi-
sory committee as part of the facility’s
ongoing performance improvement
efforts as defined by VHA Handbook
1058.05 and did not require written
patient consent.'

Several distinct TT level data
were collected. The descriptive
data included patient age; gender;
type of treated pain; testosterone
level(s) drawn, including TT level
before opioid therapy, TT level be-
fore/during/after TRT, and current
total testosterone level; total daily
MED of opioid therapy; duration of
chronic opioid therapy; symptoms
of exhibited hypogonadism; TRT for-
mulation, dose, and duration; TRT
prescriber; symptom change (if any);
and laboratory tests ordered for TRT
monitoring (lipid profile, liver pro-
file, complete blood count, LH/FSH,
and prostate specific antigen [PSA]
panel) 31112

Daily MED of opioid therapy
was calculated using the VA/DoD
opioid conversion table for patients
on oxycodone, hydromorphone, or
hydrocodone.”® For those on the
fentanyl patch or methadone, con-
version factors of 1:2 (fentanyl
[pg/hl:morphine [mg/d]) and 1:3
(methadone:morphine) were used to
convert to the MED.'* For patients

Table. Average Testosterone Levels and Opioid Use

Average/ TT Level Before Duration of Opioid | TT Level Before/
Median Age,y | Opioids, ng/dL? | Daily MED, mg Therapy, Mo After TRT, ng/dL"
58.3/60 708.9 (175-781) | 126.8 (0-435) ‘ 52.5 (4-209) ‘ 145.3/292.4

Abbreviations: MED, morphine equivalent dose; TRT, testosterone replacement therapy; TT, total testosterone.
aA total of 24 patients (34.2%) with TT level measured before opioid therapy; per local VA laboratory.

bA total of 43 patients (86%) had TT level measured before TRT; an additional 6 patients had TT level
measured before 2005; and 2 patients did not have TT level available before TRT; 43 patients (86%) had

TT level measured after/during TRT.

on the buprenorphine patch, the
package insert was used to convert
to the corresponding MED." Com-
bination therapies used the applica-
ble conversions to calculate the total
daily MED.

Once the data were collected, de-
scriptive statistics were used to ana-
lyze the data. In addition, 4 graphs
were generated to review potential
relationships. The correlation coeffi-
cient was calculated using the Alcula
Online Statistics Calculator (http://
www.alcula.com; Correlation Coef-
ficient Calculator).

RESULTS

A total of 316 unique veteran pa-
tients were seen by the clinical phar-
macy specialist in pain management
from January 1, 2013, through De-
cember 31, 2013. Of these, 73 pa-
tients (23.1%) had at least 1 TT level
drawn in 2013. Three patients with
testosterone levels drawn (4.1%)
were excluded from the data analy-
sis for the following reasons: 1 pa-
tient did not have testosterone levels
on file before receiving testosterone
replacement from a non-VA source,
1 patient received opioids from a
non-VA source (MED and dura-
tion of opioid therapy could not
be calculated), and 1 patient in-
consistently received opioids and
MED used at the time of testos-
terone level draw. Per the local
TRT CFU, a TT level > 350 ng/dL
does not require treatment, whereas

levels < 230 ng/dL (with symp-
toms) may require TRT, and
< 200 ng/dL should be treated as
hypogonadal (interpretation based
on local laboratory’s reference range
for TT).!® Of the 70 patients in-
cluded in the analysis, 34 (48.6%)
had a TT level < 230 ng/dL and
would be considered eligible for TRT
if they presented with symptoms
of low testosterone. Of these 34 pa-
tients with a low testosterone level,
28 (40%) were being treated or had
been treated with TRT (Figure 1).

The average age of the male pa-
tients with a testosterone level drawn
was 58.3 years, which was not sig-
nificantly different from the calcu-
lated median age of 60 years. No
female patients had a testosterone
level drawn. On average, the TT level
was normal before starting opioids
(reference range per local laboratory:
175-781 ng/dL). Once opioids were
initiated, patients were treated for
an average duration of 52.5 months
(calculated through December 2013)
with an average daily dose of 126.8
MED (Table). Fifty of the 70 pa-
tients (71.4%) with testosterone lev-
els drawn in 2013 received TRT. The
most common symptoms reported by
patients related to low testosterone
included ED, decreased libido, de-
pression, chronic fatigue, generalized
weakness, and hot flashes or night
sweats.

The average TT level prior to
TRT was 145.3, and the average
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testosterone level after initiation of or
during treatment with TRT was
2924, which is within the normal TT
level range. Most patients receiving
TRT were treated with testosterone
cypionate injections, and this was also
the formulation used for the longest
periods, likely due to the local CFU.
In addition to testosterone cypionate
injections, patients were also treated
with testosterone enanthate injec-
tions, testosterone patches, and tes-
tosterone gel.

Figure 1 compares current testos-
terone level and testosterone level
before TRT with total daily MEDs.
Figure 2 compares current testos-
terone level and testosterone level
before TRT with length of opioid
therapy. The 2 figures use data from
all patients included in the analy-
sis and indicate a potential inverse
relationship between the total daily
MED and duration of therapy with
the testosterone level, although
none of the calculated correlation
coefficients indicate that a strong re-
lationship was present.

Figures 3 and 4 include data only
for patients who had both a testos-
terone level collected before opioids
(baseline testosterone level) and a
current testosterone level. Figure
3 trends the data using total daily
MED, and Figure 4 uses the dura-
tion of opioid therapy. The correla-
tion for Figure 4 is slightly stronger;
the strongest negative correlations
were identified between total daily
MED and testosterone level before
opioid therapy (r = -0.273) and du-
ration of opioid therapy and testos-
terone level prior to opioid therapy
(r = -0.396). The trends indicate
that most patients had a normal TT
level before opioid treatment and
that patients treated with higher
MEDs and for longer durations of
time were more likely to have lower
total testosterone levels.

DISCUSSION

Low testosterone levels can adversely
affect patients’ quality of life (QOL)
and add to patients’ medication bur-
den with the initiation of TRT. Given
new data analyzing the potential ef-
fects of TRT on CV event risk, the
use of TRT should be carefully con-
sidered, as it may carry significant
risks and may not be suitable for all
patients.

In November 2013, a study
was published regarding TRT and
increased CV risk.'” This was a ret-
rospective cohort study of men with
low testosterone levels (< 300 ng/dL)
who had undergone coronary angiog-
raphy in the VA system between 2005
and 2011 (average age in testosterone
group was 60.6 years). The results
were significant for an absolute rate of
events (all-cause mortality, myocardial
infarction [MI], and ischemic stroke)
of 19.9% in the no testosterone group
and 25.7% in the TRT group, an abso-
lute risk difference of 5.8% at 3 years
after coronary angiography. Kaplan-
Meier survival curves demonstrated
that testosterone use was associated
with increased risk of death, MI, and
stroke. This result was unchanged
when adjusted for the presence of
coronary artery disease (CAD). In
addition, no significant difference
was found between the groups in
terms of systolic blood pressure, low-
density lipoprotein cholesterol level,
or in the use of beta-blocker and
statin medications. What is important
to note is that in this cohort, 20% had
a prior history of MI and heart failure,
and more than 50% had confirmed
obstructive CAD on angiography.
In addition, as this was an observa-
tional study, confounding or bias may
exist, and given the study population,
generalizability may be limited to a
veteran population.

Another retrospective cohort
study assessed the risk of acute non-

fatal MI following an initial TRT
prescription in a large health care
database (average age based on TRT
prescription was 54.4 years).'8 In
men aged > 65 years, a 2-fold in-
crease in the risk of MI in the im-
mediate 90 days after filling an initial
TRT prescription declined to base-
line after 91 to 180 days among those
who did not refill their prescription.
Younger men with a history of heart
disease had a 2- to 3-fold increased
risk of MI in the 90 days following
initial TRT prescription. No excess
risk was observed in the younger
men without such a history. Again,
this study has its limitations related
to the retrospective design and use of
a health care database as opposed to a
randomized controlled trial.

In February 2014, a VA National
Pharmacy Benefits Management
(PBM) bulletin addressed 2 recent
studies that had identified a possible
risk of increased CV events in men
receiving TRT. The bulletin noted
that these studies had prompted the
FDA to reassess the CV safety of
TRT." The TRT CFU was updated
by VISN 8 to ensure that the patients
receive appropriate treatment and are
monitored accordingly.

One of the major changes to
the CFU was defining the refer-
ence ranges for TRT (interpretation
based on a local laboratory’s refer-
ence range for total testosterone):
serum TT < 200 ng/dL be “treated as
hypogonadal, those with TT
> 400 ng/dL be considered normal
and those with TT 200-400 ng/dL be
treated based on their clinical pre-
sentation if symptomatic; TT levels
> 350 ng/dL do not require treat-
ment, and levels below 230 ng/dL
(with symptoms) may require testos-
terone replacement therapy.”'® Other
important updates included revision
of the exclusion criteria as well as
highlighting special considerations
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Figure 1. Daily MED and Testosterone Level
Before TRT Compared With Current
Testosterone Level

Figure 2. Duration of Opioid Therapy and
Testosterone Level Before TRT Compared With
Current Testosterone Level
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Abbreviations: MED, morphine equilvelant dose; TRT, testosterone

replacement therapy.

Abbreviations: TRT, testosterone replacement therapy.

related to TRT, including the use of
free testosterone levels rather than
TT levels in patients with suspected
protein-binding issues, role in fertility
treatments, limited use in patients on
spironolactone therapy (due to spi-
ronolactone’s anti-androgen effects),
and potential association with mood
and behavior.'®

As chronic opioid therapy is as-
sociated with OPIAD, the renewed
interest in TRT and its potential AEs
provides yet another reason to re-
consider opioid therapy. This is es-
pecially valid when opioids are the
potential cause of hypogonadism and
the reaction is treating the AEs of
opioids (as opposed to considering
elimination of the causative agent)
with a therapy that can potentially
increase the risk for CV events so
that opioids can be continued. Out-
side the potential CV risk with TRT,

opioids carry the innate risk for sub-
stance abuse and addiction.

The Opioid Safety Initiative Re-
quirements was released as a mem-
orandum in April 2014 and is the
VHAs effort to “reduce harm from
unsafe medications and/or excessive
doses while adequately controlling
pain in Veterans.”* Although it does
not discuss the risk of OPIAD, it does
highlight the need to identify and
mitigate high-risk patients as well as
high-risk opioid regimens. All these
factors, including the possibility of
hypogonadism, should be considered
before starting opioid therapy and
at the time of opioid renewal, as it
is known that opioid therapy is not
without risks.

At the West Palm Beach VAMC,
the primary care providers (PCPs)
are responsible for the management
of TRT, including the workup, re-

newal, and monitoring. The Chronic
Nonmalignant Pain Management
Clinic (CNMPMC) orders testos-
terone levels on patients who re-
port symptoms of low testosterone,
such as hot flashes, depression, and
low energy level and refers them to
their PCP as indicated. The authors
believe that this is most appropri-
ate for a number of reasons: (1) the
CNMPMC is a consult service, and
patients are not followed indefinitely;
(2) patients should be fully evaluated
for appropriateness of TRT (includ-
ing assessment of CV risk) before
starting therapy; and (3) the neces-
sary monitoring parameters (labora-
tory testing, digital rectal exam, and
osteoporosis screening) are not typi-
cally within the VA pain clinic pro-
vider’s scope of practice or expertise.
A consideration for future practice
would be to incorporate the use of
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Figure 3. Daily MED and Pre-opioid
Testosterone Level Compared With Current

Testosterone Level

Figure 4. Duration of Opioid Therapy and
Pre-opioid Testosterone Level Compared With
Current Testosterone Level
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Abbreviation: MED, morphine equilvelant dose.

a standardized questionnaire for
OPIAD monitoring in patients re-
ceiving > 100 mg of morphine daily
(eg, the Aging Males’ Symptoms
scale).?! It should, however, be at
the forefront of the pain specialist’s
and PCP’s minds that all patients on
chronic opioid therapy or consider-
ing chronic opioid therapy should
be counseled on the risk for OPIAD.
If OPIAD is identified, the patient
should be carefully considered for
an opioid dose reduction as an initial
management strategy.

LIMITATIONS

A limitation of this review is the lack
of consistency or adequacy of serum
testosterone sampling, noting that
valid testosterone levels need to be
drawn in the morning and not ob-
tained during a time of acute illness.
In addition, testosterone levels need
to be drawn at an appropriate interval

while on TRT (eg, at the midpoint
between testosterone injections).!®
Although the time of the sample col-
lection is documented in the Com-
puterized Patient Record System
(CPRS), it is unknown whether the
patient was acutely ill on the day of
the sampling unless a progress note
is entered, and it is difficult to deter-
mine whether the level timing was
accurate based on the testosterone re-
placement formulation. Another limi-
tation is that the average decline in
serum testosterone levels with aging
in men is 1% to 2% per year. A sig-
nificant fraction of older men have
levels below the lower limit of the
normal range for healthy young men,
so in older men it can be more diffi-
cult to determine whether low testos-
terone is related to chronic opioid use
or to older age.>!°

As this was a retrospective re-
view, additional limitations included

the inability to measure subclinical
OPIAD, and the data collection re-
lated to symptoms of hypogonadism
was restricted by documentation in
the CPRS progress notes. The lack
of data for females does not con-
tribute to the literature on OPIAD
in women. Finally, as the total daily
MED does not distinguish between
short-acting and long-acting opi-
oid therapy, no differences between
the impacts of short-acting vs long-
acting opioid therapy on risk for
hypogonadism can be inferred. There
is evidence to suggest that long-
acting opioids are associated with a
significantly higher risk for OPIAD
compared with short-acting opioids,
although the mechanism behind this
is not well established.?**

CONCLUSIONS

The average age of the patients
on chronic opioid therapy with a
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testosterone level drawn in this
cohort was 58.3 years, which is
younger than originally anticipated.
The median age of 60 years is not
significantly different from the aver-
age age, indicating that outliers did
not impact this calculation. On aver-
age, the TT level was normal before
starting opioids. Once opioids were
started, patients were treated for an
average duration of 52.5 months with
an average daily dose of 126.8 mg
MED. In this veteran cohort, 48.6%
of patients met the criteria for TRT
based on TT level alone, which is
within the reported prevalence range
of opioid-induced hypogonadism al-
ready published.** These results are
in line with the original hypothesis
that chronic opioid use can adversely
impact testosterone levels and can
have a poor effect on a patients QOL
due to symptoms of low testosterone.
In addition to TRT, possible and sug-
gested (but not proven) treatment
options for OPIAD include discon-
tinuation of opioid therapy, opioid
rotation, or conversion to buprenor-
phine.?! The approach used should
account for multiple patient-specific
factors and should be individualized.
Based on the data, there is a trend
toward lower testosterone levels in
veterans treated with higher MED
and for longer periods with chronic
opioids. Given recent data that infer
that TRT carries increased CV risk as
well as the VHAs Opioid Safety Initia-
tive, it is imperative that providers
closely evaluate the appropriateness
of starting TRT and/or continuing
chronic opioid therapy. All patients
generally should have failed non-
opioid management prior to opioid
therapy for chronic nonmalignant
pain, and this should be documented
accordingly. It is also crucial to have
the “opioid talk” with patients from
time to time and discuss the risks vs

OPIOID-INDUCED ANDROGEN DEFICIENCY

benefits, the potential for addiction,
overdose, dependence, tolerance,
constipation, and OPIAD so patients
can continue to be an active and in-
formed participants in their care. @
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