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Background: Testosterone therapy is indicated for the treat-
ment of hypogonadism. Evidence-based guidelines recom-
mend testosterone treatment only for men with symptoms
and signs of testosterone deficiency and consistently low
serum testosterone concentrations; luteinizing hormone
(LH) and follicle-stimulating hormone (FSH) measurements
and discussion of risks and benefits of testosterone prior
to therapy. However, the US Department of Veterans Affairs
(VA) Office of the Inspector General (OIG) report found that
health care providers were adhering poorly to guideline rec-
ommendations for the diagnosis and treatment of men with
hypogonadism.

Methods: A prior authorization drug request (PADR) testos-
terone order template was implemented at VA Puget Sound
Health Care System. A retrospective chart review was con-
ducted in veterans who were prescribed testosterone and
had no previous prescription in the prior year. Eligible vet-
erans were evaluated 6 months before (pretemplate) and
after (posttemplate) implementation of the template, and
3 months after removal of alternative testosterone ordering
pathways (posttemplate/no alternative ordering pathways)
that were discovered after PADR template implementation.
We assessed the proportion of eligible veterans with docu-
mented symptoms of testosterone deficiency; appropriate di-
agnosis and evaluation of hypogonadism with > 2 low serum

testosterone and LH and FSH levels; and discussion of risks
and benefits of testosterone treatment.

Results: In the pretemplate period, only 20 of 80 eligible vet-
erans (25%) had a completed PADR for testosterone. In the
posttemplate period, 18 of 45 (44%) eligible veterans had a
completed PADR but only 7 (17%) had the testosterone order
template completed. In the posttemplate/no alternative or-
dering pathways period, 13 (68%) and 11 (58%) of 19 eligible
veterans had a completed PADR and testosterone order tem-
plate, respectively. In all 3 periods, documentation of clinical
symptoms and a discussion of risks and benefits were sim-
ilar. In contrast, the proportion of veterans who had > 2 low
testosterone levels with LH and FSH levels measured in the
posttemplate and posttemplate/no alternative ordering path-
ways periods were higher (41% and 37%, respectively) vs the
pretemplate period (23%). Veterans with documented clini-
cal symptoms, discussion of risks and benefits, and > 2 low
testosterone with gonadotropin measurements were 100%,
57%, and 71%, respectively, in the posttemplate/no alterna-
tive ordering pathways period.

Conclusions: Implementation of a PADR order template may
be a promising approach to improve the diagnosis of hypogo-
nadism and appropriate testosterone therapy in accordance
with established evidence-based clinical practice guidelines,
particularly in veterans who are receiving new prescriptions.

dicated when a patient presents with

symptoms and signs and biochemi-
cal evidence of testosterone deficiency, ie,
male hypogonadism. Laboratory confirma-
tion of hypogonadism requires repeatedly
low serum testosterone concentrations;
between 8 AM and 10 AM on > 2 separate
occasions, and evaluation should include
measurement of gonadotropin, follicle-
stimulating hormone (FSH), and lutein-
izing hormone (LH) concentrations. If the
diagnosis of hypogonadism is established,
it is important to determine whether the
etiology is due to a structural or congeni-
tal disorder of the hypothalamic-pituitary-
testicular (HPT) axis (organic hypogonad-
ism) or a comorbid condition that results in
suppressed function of an intact HPT axis
and that is potentially reversible or treatable
(functional hypogonadism).* Prior to initi-

Testosterone treatment is clinically in-
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ation of treatment, clinicians should discuss
potential benefits and risks of testosterone
and monitoring during treatment, using a
shared decision-making process with the
patient.!

Recent studies have reported an increase
in testosterone prescriptions and raised con-
cerns regarding health care provider (HCP)
prescribing practices despite current clini-
cal practice guidelines from major societies,
such as the Endocrine Society. In the US from
2001 to 2011, testosterone use among men
aged > 40 years increased more than 3-fold
in all age groups.® Subsequently in the years
from 2013 to 2016, prescription rates de-
clined perhaps due to the cardiovascular and
stroke concerns.”

In the US Department of Veterans Affairs
(VA), new testosterone prescriptions across
VA medical centers increased from 20,437 in
fiscal year (FY) 2009 to 36,394 in FY 2012.
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Testosterone Order Template

FIGURE 1 CPRS PADR New Testosterone Order Template

Abbreviations: CPRS, Computerized Patient Record System; PADR, prior authorization
drug request.

FIGURE 2 Alternative Testosterone Ordering Pathways in
the Computerized Patient Record System
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Alternative testosterone ordering options within the generic order dialog that were
found and identified during the interim analysis.

Yet only 3.1% of men who received testoster-
one therapy had 2 or more low morning total
or free testosterone concentrations measured;
LH and/or FSH levels assessed; and presence
of contraindications to therapy documented.
Remarkably, 16.5% of these veterans did not
have a testosterone level tested prior to being
prescribed testosterone. Among veterans who
were prescribed testosterone, 1.4% had a di-
agnosis of prostate cancer, 7.6% had a diag-
nosis of obstructive sleep apnea (OSA), and
3.5% had elevated hematocrit at baseline.
These findings raised concerns of whether
the diagnosis and etiology of hypogonadism
were appropriately established and risks were
considered before testosterone treatment was
initiated.>®

To further understand VA prescribing
practices of testosterone therapy, a 2018 VA
Office of the Inspector General (OIG) report
evaluated the initiation and follow-up of tes-
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tosterone replacement therapy. The OIG ran-
domly sampled and reviewed 1,091 male
patients who filled at least 1 outpatient tes-
tosterone prescription from VA in FY 2014
and who did not have a prior testosterone
prescription in FY 2013. Patients were fol-
lowed through September 30, 2015. Within
1 year prior to initiating testosterone, only
1.5% had clinical signs and symptoms of tes-
tosterone deficiency documented prior to
testosterone testing (76% within 18 months
of starting testosterone); only 9.1% of vet-
erans had the recommended measurements
of 2 low morning testosterone levels; and
only 12% had LH and FSH levels measured.
Within 3 to 6 months after starting testoster-
one therapy, only 24% of veterans were as-
sessed for symptom improvement, and 29%
to 33% were evaluated for adverse effects,
hematocrit levels and adherence to the ther-
apy. The OIG report concluded that VA HCPs
were not adhering to guidelines (referencing
the Endocrine Society guidelines) when eval-
uating and treating veterans with testosterone
deficiency.’

Considering the OIG recommendations
and need to improve current practices among
providers, VA Puget Sound Health Care Sys-
tem (VAPSHCS) in Washington established
a multidisciplinary workgroup consisting of
an endocrinologist, geriatrician, primary care
provider (PCP), pharmacists, VA informa-
tion technology (IT) specialist, and health
products support (HPS) clinical team in the
spring of 2019 to assess and improve testos-
terone prescribing practices.

METHODS

A testosterone order template was developed,
approved by VAPSHCS Pharmacy and Thera-
peutics Committee, and implemented on July
1, 2019, at VAPSHCS, a la medical facility
caring for more than 112,000 veterans. Given
its potential risks and the propensity for var-
ied prescribing practices, testosterone was
designated as a restricted drug requiring a
prior authorization drug request (PADR) and
required completion of the testosterone order
template in the Computerized Patient Record
System (CPRS).

Testosterone Order Template

The testosterone order template had 2 com-
ponents. Completion of the template for
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FIGURE 3 Testosterone Stewardship for Veterans CONSORT Flow Diagram?
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Abbreviations: CCNRx: Community care network prescription; CONSORT, consolidated standard of reporting trials; PADR: Prior

authorization drug request.
aIndividual veterans may have been excluded for > 1 reason.

new testosterone orders was required to
initiate treatment unless the patient had
known organic hypogonadism or was a
transgender male. The template ensured
documentation of defined symptoms and
signs of testosterone deficiency; low serum
testosterone levels on at least 2 occasions
and LH and FSH concentrations; no contra-
indications to testosterone treatment; dis-
cussion of risks and benefits of therapy; and
baseline hematocrit (Figure 1). Relevant ed-
ucational content (eg, risks and benefits of
testosterone) was incorporated in the tem-
plate. The second template was required
for the first renewal of testosterone to doc-
ument adherence to or reason for discon-
tinuation of testosterone; improvement of
symptoms and signs; and confirm monitor-
ing hematocrit and testosterone levels dur-
ing treatment.

Prior to implementation, the PADR tem-
plate was introduced to HCPs at 2 chief-
of-medicine rounds on the diagnosis and
evaluation of hypogonadism by a pharma-
cist and endocrinologist. These educational
sessions used case examples and discus-
sions to teach the appropriate use of testos-
terone therapy in men with hypogonadism.
The target audience was PCPs, residents,
and other specialists who might prescribe
testosterone.
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Retrospective Chart Review
To assess the impact of the new testosterone
order template on adherence to OIG recom-
mendations, a retrospective chart review was
completed comparing the appropriateness of
initiating testosterone replacement therapy
pretemplate period (July 1 to December 31,
2018) vs posttemplate period (July 1 to De-
cember 31, 2019). Inclusion and exclusion
criteria were modeled after the 2018 OIG re-
port to allow for comparison with the OIG
study population. Eligible veterans in each
time period included males who received a
new testosterone prescription without having
been prescribed testosterone in the previous
12 months. Exclusion criteria included com-
munity care network prescriptions (CCNRx);
current testosterone prescription from a dif-
ferent VA site; clinic administration of testos-
terone in the previous 12 months; an organic
hypogonadism (ie, Klinefelter syndrome)
or gender dysphoria diagnosis; and whether
the testosterone prescription was never dis-
pensed (PADR was denied or veteran never
had the prescription filled). Veterans who
met the inclusion criteria in CPRS were
identified by an algorithm developed by the
VAPSHCS pharmacoeconomist.

Determining the appropriateness of tes-
tosterone prescribing, such as symptoms
and laboratory measurements to confirm
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FIGURE 4 Adherence With Endocrine Society Guidelines
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Abbreviations: FSH, follicle-stimulating hormone; LH, luteinizing hormone; OIG, US Depart-
ment of Veterans Affairs Office of the Inspector General; T, testosterone.

a0IG required testosterone levels drawn in the morning, which was not reviewed in this
retrospective chart review.

the diagnosis of hypogonadism, was based
on the OIG report and Endocrine Society
guidelines. A chart review of the 12 months
before testosterone prescribing was com-
pleted for each veteran, assessing for doc-
umentation of symptoms of testosterone
deficiency and laboratory measurements
of serum testosterone, LH, and FSH. Also,
documentation of a discussion of risks
and benefits of testosterone therapy in the
3 months before prescribing was assessed,
which matched the timeframe in the VA
OIG report.

Interim Analysis

After initial template implementation, the
multidisciplinary workgroup reconvened
for a preplanned interim analysis in No-
vember 2019. The evaluation at this meet-
ing revealed multiple order pathways in
CPRS that were not linked to the PADR
testosterone order template. Testosterone
could be ordered in the generic order dia-
log, medications by drug class, and med-
ications by alphabet, and endocrinology
specialty menus without prompting to
complete the testosterone order template
or redirection to the restricted drug menu
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(Figure 2). These alternative testosterone
ordering pathways were removed in early
December 2019 and additional data collec-
tion was conducted for 3 months after dis-
continuation of alternative order pathways,
the posttemplate/no alternative ordering
pathways period, from December 7, 2019 to
February 29, 2020.

Exclusion of Previous Testosterone
Prescriptions Predating Chart Review
Period, Subgroup Analysis

In the OIG report and the initial retrospec-
tive chart review, only veterans without
a testosterone prescription in the previous
12 months were evaluated. To assess whether
a previous testosterone prescription influ-
enced completion of the PADR and order
template, a further subgroup analysis was
conducted that excluded veterans who had
a previous testosterone prescription at any
time before the chart review periods. There-
fore, “new testosterone prescription” refers
to a veteran who never had a history of being
on testosterone vs “former testosterone pre-
scription,” meaning a patient could have had
a previous testosterone prescription > 1 year
prior to a new VA testosterone prescription.

RESULTS

One hundred seventy-five veterans with a
new testosterone prescription were iden-
tified in the pretemplate period; of these
80 (46%) met eligibility criteria; only
20 eligible veterans (25%) had a completed
PADR (Figure 3). Ninety-one veterans with
a new testosterone prescription were iden-
tified in the posttemplate period of which
41 (46%) veterans were eligible; 18 eligible
veterans (44%) had a completed PADR, but
only 7 (17%) had a completed testosterone
order template.

After excluding veterans who had alter-
native ordering pathways for testosterone,
46 veterans were identified in the posttem-
plate/no alternative ordering pathways period
of which 19 (41%) veterans were eligible.
Compared with the posttemplate period, a
higher proportion of eligible veterans, 68%
(13) had a completed PADR, and 58% (11)
had a testosterone order template during the
posttemplate/no alternative ordering path-
ways period.

Compared with the OIG report findings, a
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similar percentage of veterans at VAPSHCS in
the pretemplate period had documented clin-
ical symptoms of testosterone deficiency and
documented discussion of risks and benefits
of testosterone therapy (Figure 4). However,
a higher percentage of veterans had biochem-
ical confirmation of testosterone deficiency
with > 2 low testosterone levels and evalua-
tion of LH and FSH levels in the pretemplate
period (23%) vs that in the OIG report (2%).

Compared with the pretemplate period,
activation of the testosterone ordering tem-
plate in the posttemplate period (Figure
4) had little effect on documented clini-
cal symptoms and discussion of risks and
benefits of testosterone treatment. How-
ever, the percentage of veterans who had
> 2 low testosterone levels and gonadotro-
pins tested was higher in the posttemplate
period (41%) vs both the pretemplate pe-
riod and OIG report.

After removing alternative ordering path-
ways of testosterone, the percentages of veter-
ans who had documented clinical symptoms,
discussion of risks and benefits of testoster-
one, and > 2 low testosterone levels and go-
nadotropin tests performed were similar in
the posttemplate/no alternative ordering
pathways vs posttemplate period.

Excluding veterans who had previously
received a former testosterone prescription
at any time prior to chart review periods, this
subgroup analysis resulted in greater adher-
ence to Endocrine Society guidelines for tes-
tosterone treatment with introduction of the
testosterone order template, particularly after
removal of alternative ordering pathway (Fig-
ure 5). With the exclusion of veterans who
formerly received testosterone prescriptions,
the percentages of veterans who had doc-
umented clinical symptoms, discussion of
risks and benefits, and > 2 low testosterone
levels with gonadotropin tests were higher
(100%, 57%, and 71%, respectively) in the
posttemplate/no alternative ordering path-
ways period, compared with the pretemplate
period (86%, 30%, and 32%, respectively).

DISCUSSION

The 2018 OIG report found that VA prac-
titioners demonstrated poor adherence to
evidence-based clinical practice guidelines
for testosterone treatment in men with hypo-
gonadism. Based on OIG recommendations,
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FIGURE 5 Adherence with Endocrine Society Guidelines
Subgroup Analysis: New Testosterone Prescription
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Abbreviations: FSH, follicle-stimulating hormone; LH, luteinizing hormone; OIG, Office of
the Inspector General; T, testosterone.

we developed a PADR testosterone order-
ing template to help HCPs improve prac-
tice by better adherence to guidelines for the

diagnosis and treatme

nt of hypogonadism

in veterans. Before implementation of the
PADR template, the percentage of veterans
at VAPSHCS who had biochemical confir-
mation of hypogonadism was higher than
that in the OIG report. Activation of the
PADR testosterone ordering template (with
or without removal of options for alternative
ordering pathways of testosterone) resulted
only in an improvement of laboratory con-

firmation and evaluati

on of etiology of hy-

pogonadism. This is when we reasoned that
clinicians may have access to prior records

and laboratory testing
year, and this informa
enced their use of the

beyond just the past
tion may have influ-
PADR template. Sub-

sequently, with exclusion of veterans who
were previously prescribed testosterone, im-
plementation of the PADR testosterone order
template improved documentation of symp-
toms of testosterone deficiency, discussion
of risks and benefits of testosterone therapy,
and biochemical diagnosis and evaluation of
hypogonadism relative to the period before

implementation.
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The lack of effects of implementing the
testosterone order template on documenta-
tion of symptoms of testosterone deficiency
and discussion of risks and benefits of tes-
tosterone therapy may be due to local exper-
tise resulting in the relatively high adherence
to these guideline recommendations at
VAPSHCS before activation of the template
vs that in the OIG report. The template im-
proved documentation of the diagnosis and
evaluation of hypogonadism for genuinely
new testosterone prescriptions in veterans
without a history of testosterone prescrip-
tions; while those with a previous prescrip-
tion had limited improvement. It is possible
that in veterans who had testosterone pre-
scribed previously, HCPs may have assumed
or had bias that the diagnosis and evaluation
of hypogonadism originally made was ade-
quate. This finding underscores the need to
develop strategies for reviewing PADR re-
quests where there is historical testosterone
use. Perhaps a clinical team member, such as
a clinical pharmacist, with the background
and training in guidelines for the evalua-
tion of hypogonadism could review PADR
requests in veterans with previous testoster-
one use.

Removal of alternative ordering path-
ways for testosterone increased the com-
pletion rate of PADR requests and the
testosterone ordering template, although
the latter was not completed in one-third of
veterans. Possible reasons for HCPs’ subop-
timal completion of the testosterone tem-
plate despite the PADR initiation include
clinicians’ lack of willingness to read the
PADR completely and familiarize them-
selves with the clinical guidelines due to
workload demands of PCPs. In addition
there maybe pressure from patients to re-
ceive testosterone for age-related symptoms
due to heavy marketing. In addition, there
may have been pharmacists who reviewed
the PADR and approved the incomplete tes-
tosterone template. At VAPSHCS there were
up to 40 pharmacists during different pe-
riods reviewing the testosterone PADRs.
Likely, not everyone was completely famil-
iar with this implementation process, and a
possible future consideration would be fur-
ther education to staff pharmacists who are
verifying these prescriptions. There were
several advantages to using this new tes-
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tosterone order template when HCPs at-
tempted to order a prescription. First, they
were prompted to complete the PADR.
Subsequently, a pharmacist reviewed the
template and approved or rejected the pre-
scription if the template was incomplete.
The completed template served as docu-
mentation in the electronic health record
for the prescribing HCP. The template was
constructed to populate the required labo-
ratory tests for ease of use and documenta-
tion. In addition, educational information
regarding the symptoms and signs of testos-
terone deficiency, laboratory tests needed to
confirm and evaluate hypogonadism, con-
traindications to testosterone treatment,
and risks and benefits of therapy were in-
corporated into the template to assist HCPs
in understanding the requirements for a
complete diagnosis and evaluation. Finally,
on completion of the template, HCPs were
able to order testosterone via link to various
testosterone formulations.

Before its implementation, the PADR tes-
tosterone order template was introduced
to PCPs and internal medicine residents at
2 case-based conferences aimed at the di-
agnosis and treatment of male hypogonad-
ism. These conferences were well received
and helped launch the testosterone PADR
template at VAPSHCS. Similar outreach to
HCPs who prescribe testosterone is highly
recommended in other VA facilities before
implementation of the testosterone order-
ing template. It is possible that more tar-
geted education to other HCPs would have
resulted in greater use of the testosterone
ordering template and adherence to clinical
practice guidelines.

The VAPSHCS multidisciplinary work-
group was essential for the development, im-
plementation, evaluation, and revision of
the PADR and testosterone ordering tem-
plate. The workgroup met routinely to fol-
low up on the ease of installation in CPRS
and discuss technical corrections that were
needed. This was an essential for quality
improvement, as loopholes in CPRS were
identified where the HCP could order tes-
tosterone without being prompted to use
the new PADR testosterone order template
(alternative ordering pathways). The work-
group swiftly informed the IT specialist and
HPS team to remove alternative ordering
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pathways of testosterone. Continuous qual-
ity improvement evaluations are highly rec-
ommended during implementation of the
template in other facilities to accommodate
specific local modifications that might be
needed.

After February 2020 due to the COVID-
19 pandemic, the National VA Pharmacy and
Medication Board halted PADR requirements.
As a result, further evaluation of the New Tes-
tosterone Order template and planned ini-
tial assessment of First Renewal Testosterone
Order template could not be performed. In
addition, due to the COVID-19 pandemic,
there was restricted in-person outpatient vis-
its and reduced adjustments to prescribing
practices. To address recommendations made
in the OIG report, the VAPSHCS testoster-
one order template was modified into a clin-
ical reminder dialog format by a VA National
IT Specialist and HPS team, tested for us-
ability at several VA test sites and approved
by the National Clinical Template Work-
group for implementation nationally across
all VAs. The National Endocrinology Ambu-
latory Council Workgroup will ensure that
this template is adopted in a similar format
when the new electronic health record sys-
tem Cerner is introduced to the VA.

CONCLUSIONS

The creation and implementation of a PADR
testosterone order template may be a ben-
eficial approach to improve the diagnosis
of hypogonadism and facilitate appropriate
use of testosterone therapy in veterans in ac-
cordance with established clinical practice
guidelines, particularly in veterans with-
out any prior testosterone use. Key future
strategies to improve testosterone prescrib-
ing should focus on identifying clinical team
members, such as a local clinical pharmacist,
to review and steward PADR requests to en-
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sure that testosterone is indicated, and treat-
ment is appropriately monitored.
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