ABSTRACT

Background: The majority of sur-
vivors of pediatric brain tumors
treated with radiation therapy will
develop growth hormone deficiency
as a result of their treatment or un-
derlying disease that will continue
after they achieve their final height
and enter adulthood. However, the
reinstitution of growth hormone re-
placement therapy (GHRT) following
achievement of final height remains
controversial because of the lack of
conclusive clinical evidence for ben-
efits, the expense, and the risks of
treatment. A study was undertaken
to determine the views of Canadian
endocrinologists on GHRT to treat
growth hormone deficiency in sur-
vivors of pediatric brain tumors fol-
lowing achievement of final height,
and to establish whether these
views were in accord with Canadian
provincial pharmaceutical policy re-
garding coverage for GHRT.
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Canadian endocrinologists’
views on growth hormone
replacement therapy in adult
survivors of pediatric brain
tumors following achievement
of final height

Most endocrinologists surveyed in a recent study support using
individual patient assessments to consider potential benefits of
growth hormone replacement therapy versus the expense and risks.

Methods: An online questionnaire
was distributed to 120 endocrinol-
ogists with expertise in endocrine
complications following treatment
for childhood cancer. The study
population was identified using the
membership lists of the Canadian
Society of Endocrinology and Me-
tabolism and the Canadian Pediatric
Endocrine Group. The survey was
completed in late June 2013.

Results: A total of 44 respondents
(37%) completed the survey. The
overwhelming majority (91%) be-
lieve GHRT benefits survivors of pe-
diatric brain tumors after achieve-
ment of final height, while almost
half (46%) described side effects
associated with discontinuing GHRT.
The extent of both benefits and side
effects was considered to depend on
the individual patient and the sever-
ity of growth hormone deficiency.
Most respondents (71%) believe that
GHRT for adults who have survived
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pediatric brain tumors should be eli-
gible for provincial drug plan cover-
age, and commonly described diffi-
culty in obtaining coverage for GHRT
under current provincial policies.
The majority of respondents (88%)
were in favor of a national policy for
coverage.

Conclusions: Most Canadian endo-
crinologists surveyed support us-
ing individual patient assessments
to consider the manifestations of
growth hormone deficiency and the
potential benefits versus the ex-
penses and risks. Because of the
difficulty in obtaining GHRT and the
lack of coverage under current Ca-
nadian provincial drug plans, most
also support a national approach
to funding GHRT, believing it would
substantially benefit survivors of pe-
diatric brain tumors.
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Background

Growth hormone deficiency (GHD)
is frequently observed in survivors of
pediatric brain tumors who were treat-
ed with high-dose cranial radiation
therapy (more than 36 Gy). Almost
100% of patients treated with high-
dose radiation to the hypothalamic-
pituitary region will be diagnosed
with GHD'* and require growth hor-
mone replacement therapy (GHRT).
It is common practice to discontinue
GHRT after the achievement of final
height, and to subsequently determine
whether GHRT should be reinstituted
using adult GHD diagnostic criteria.*

Survivors of pediatric brain
tumors treated with cranial radiation
therapy, especially those who devel-
op multiple pituitary hormone defi-
ciencies, have a high risk of lifelong
GHD.*#

Endocrinology consensus guide-
lines state that GHRT is not indicated
solely for the purposes of achieving
final height, but to ensure full somat-
ic development.® Furthermore, these
guidelines recommend that GHRT
should not be discontinued in patients
who present with persistent GHD
after they achieve their final height.’
Current treatment guidelines recom-
mend 0.2 mg/day of growth hormone
for young adult men with GHD and
0.3 mg/day for young women.’ Dos-
age should be adjusted based on clini-
cal and biochemical response.’

It is estimated that 1 year of GHRT
for a young adult with GHD would

cost between $5000 and $6000. How-
ever, there is conflicting evidence
regarding the benefits of GHRT, and
whether the benefits of GHRT justify
the expense and outweigh the risks of
treatment remains controversial.'*"?
Given that the majority of survi-
vors of pediatric brain tumors treated
with cranial radiation therapy will
continue to be severely GH-deficient
in adulthood, it is imperative to evalu-
ate the need for continuation of GHRT
after achievement of final height.'* We
undertook a study to determine the
views of Canadian endocrinologists
regarding GHRT to treat GHD dur-
ing adulthood in survivors of pediatric
brain tumors following achievement
of final height, and to establish wheth-
er Canadian provincial pharmaceu-
tical policies regarding coverage of
GHRT to treat adult GHD reflect the
views of Canadian endocrinologists.

Methods

We began our study by obtaining
approval from the Research Ethics
Board of the BC Cancer Agency. We
then developed a questionnaire to
collect demographic information and
obtain Canadian endocrinologists’
views (see the [FEME). The question-
naire included questions about wheth-
er GHRT was beneficial in survivors
of pediatric brain tumors with GHD
after the achievement of final height,
and whether there were side effects
associated with discontinuing GHRT.
We also developed questions to deter-

mine the current state of coverage for
GHRT in the province of practice for
each endocrinologist and to deter-
mine whether endocrinologists sup-
port national drug plan coverage for
GHRT, rather than the current provin-
cial coverage.

Almost 100%

of patients treated
with high-dose
radiation to the
hypothalamic-
pituitary region
will be diagnosed
with GHD

The survey was designed to be vol-
untary and anonymous, and the ques-
tionnaire was distributed using the
online tool FluidSurveys (http:/fluid
surveys.com) to 120 members of the
Canadian Society of Endocrinology
and Metabolism (CSEM) and the
Canadian Pediatric Endocrine Group
(CPEG) who were identified as having
expertise in treating endocrine compli-
cations in survivors of pediatric brain
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Please answer the questions below.

Ontario
] Quebec
[ British Columbia
[ Alberta
] Manitoba
[ Saskatchewan
] Nova Scotia
New Brunswick
] Newfoundland and Labrador
[ Prince Edward Island
[J Northwest Territories
Yukon
] Nunavut

2. How long have you been in practice?
[ Lessthan 5years
[ 5-10 years
] 10-20 years
] over 20 years

3. Is your practice predominantly:
[ Adult patients
[ Pediatric patients

Yes
J No
Please could you specify why below:

1. What province or territory do you practise medicine in currently? 6.

[J A mixture of both pediatric and adult patients

Please could you specify why below:

What are the conditions under which a patient is considered to
have GHD as an adult in your province/territory?

1. Are all adult survivors of PBTs with childhood-onset GHD eligible
for GHRT coverage through a government-funded drug program in
the province you practise in?

[ Yes

[ No

Please could you specify why below:

8. Can coverage for GHRT be granted under special circumstances
(e.g., through Special Authority) in the province that you practise

in?
[ Yes
[ No

Please could you specify why below:

9. If the cost of GHRT is not covered, do you believe that it should
be covered by the government for the treatment of GHD in adult

survivors of PBTs?
Yes

4. Do you believe that GHRT is beneficial in adult survivors of PBTs [ No
with GHD after achievement of final height?

Please could you specify why below:

10. Would you support the introduction of a Canadian national GHRT
funding policy for adult survivors of PBTs?

Yes
5. Do survivors of PBTs generally suffer from significant side effects [ No
when GHRT is discontinued after achievement of final height?
Yes
J No

Please could you specify why below:

Figure. Questionnaire distributed to endocrinologists surveyed.

tumors. The survey was completed in
late June 2013. Responses were ana-
lyzed using descriptive statistics and
content analysis.

Results

A total of 44 respondents (37%) com-
pleted the survey, including roughly
similar numbers of endocrinolo-
gists with an adult patient population
(50%) and with a pediatric patient
population (45%) (see EZTCEN)- The
vast majority of respondents (82%)

have been in practice for more than
10 years. Furthermore, the majority of
respondents practise in Ontario, Que-
bec, or British Columbia.

Respondents reported they gener-
ally assess GHD in adults by discon-
tinuing GHRT after the achievement
of final height and using provocative
testing (e.g., insulin tolerance test),
measuring serum insulin-like growth
factor 1 (IGF-1) to determine whether
thresholds are reached for a diagnosis
of adult GHD, or both.
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Benefits of GHRT

The overwhelming majority of survey
respondents (91%) believe GHRT
benefits adult survivors of pediatric
brain tumors (see EEREEY). The main
benefits described by respondents
include improvements in patient qual-
ity of life, energy, body composition,
lipid profile, bone-mineral compo-
sition, body habitus, and metabolic
parameters, as well as decreased
cardiovascular risk and prevention
of metabolic syndrome. The respon-
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dents frequently commented tha.t th? Table 1. Characteristics of 44 respondents to survey about growth hormone replacement
benefits were dependent on the indi-  [EUEHEIA

vidual and on the severity of GHD.

A minority of respondents (9%) indi- Characteristic % of respondents
cated they did not feel that GHRT was Number of years Less than 5 years 2
beneficial based on a lack of conclu- | inpractice 510 vears 16
sive clinical evidence. Y

Almost half of respondents (46%) 10-20 years 52
indicated that survivors of pediatric Over 20 years 30
brain tumors suffer from side effects batient nonulation of Adult ”
when GHRT is discontinued after pfaft?cémpua ono v
achievement of final height, and that Pediatric 45
the§e effec‘Fs vary depending on the Mix of adult and pediatric 5
patient’s history and perception of - » -
well-being. Respondents described Province of current British Columbia 18

. -

symptomatic patients who are often practice Alberta 1
severely GH-deficient, with abnormal Saskatchewan 5
body composition, decreased energy, .
exercise intolerance, depressed or Manitoba 2
flattened mood, and reduced quality Ontario 34
of life. Quebec 20
Coverage of GHRT costs Nova Scotia 9

Respondents indicated that when  *Percentages do not total 100 due to rounding.
seeking coverage of GHRT costs for
a patient, the treating endocrinolo-
gist must submit all relevant medi- replacement therapy in survivors of pediatric brain tumors.
cal information to a provincial expert
advisory committee for evaluation. Ouesti % “yes"
P . uestion
This includes a letter describing the responses
consequences for the patient of with-

Table 2. Percentage of “yes” responses to survey questions about growth hormone

Do you believe that GHRT is beneficial in adult survivors of PBTs with GHD

dranng GHRT, improvements Whﬂe after achievement of final height? A
on GHRT, and results from clinical
tests documenting GHD. Respon- Do survivors of PBTs generally suffer from side effects when GHRT is 16

dents commonly reported that they discontinued after achievement of final height?

were unsuccessful in obtaining cov-
erage for drug costs through current Are all adult survivors of PBTs with childhood-onset GHD eligible for GHRT

.. . coverage through a government-funded drug program in the province you 21
provincial plans for adult survivors of | practise in?

pediatric brain tumors with GHD fol-

lowing achievement of final height. Can coverage for GHRT be granted under special circumstances (e.g., 59
The majorjty of respondents indi- through Special Authority) in the province that you practise in?

cated that there is a need for the gov-

ernment to establish definitive and If the cost of GHRT is not covered, do you believe that it should be covered 71

transparent eligibility criteria for by the government for the treatment of GHD in adult survivors of PBTs?

coverage. Respondents indicated that

an evaluation based on an individual Would you support the introduction of a Canadian national GHRT funding 88

therapeutic trial of GHRT with clear policy for adult survivors of PBTs?

objective and subjective measures

would be the best approach to consid- GHRT = growth hormone replacement therapy
. PBTs = pediatric brain tumors

ering drug cost coverage. However, a GHD = growth hormone deficiency
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minority of respondents commented
that universal public coverage for
GHRT cannot be justified, given fis-
cal constraints in health care, the high
cost of GHRT, and the lack of conclu-
sive clinical evidence for the benefits
of GHRT.

Respondents agreed that a nation-
al policy would increase transparen-
cy and consistency, promote equity,
and be a model for public coverage
of expensive therapies required by
vulnerable populations. Respondents
were in favor of an evidence-based
national policy that advocates for a
trial of therapy and has criteria that
are sufficiently stringent to select the
patients most likely to benefit.

Limitations of study

This study had some limitations. The
majority of respondents were from
Canada’s three largest provinces
(Ontario, Quebec, and British Colum-
bia), meaning that the results obtained
may not represent all of Canada. Fur-
thermore, there were no respondents
from the lower-population provinces
of New Brunswick, Newfoundland
and Labrador, and Prince Edward
Island. This limitation was addressed
to some degree by incorporating data
from Nova Scotia respondents who
had treated patients from New Bruns-
wick and Prince Edward Island and
provided information on coverage in
those provinces.

Conclusions

Studies have shown that many of the
adverse effects resulting from adult
GHD can be reversed by GHRT."
GHRT has been associated with
improvements in body composition,
metabolic and cardiovascular func-
tion, muscle strength, bone-mineral
density, and quality of life.'!'” Growth
hormone deficiency is very common
and often severe in survivors of pedi-
atric brain tumors following achieve-

ment of final height.'*'® Although
discontinuation of GHRT in severely
GH-deficient patients has been found
to have negative effects on meta-
bolic parameters and body composi-
tion, in addition to increased risk of
cardiovascular events,'!” a study by
Murray and colleagues found only
minor improvements in body compo-
sition, lipid profile, and bone-mineral
density in GH-deficient survivors of
childhood cancer following 12 to 18
months of GHRT." Not surprisingly,
controversy still remains regarding
the magnitude of improvements with
GHRT and whether these improve-
ments can justify the expense and
risks for all patients. Some guidelines
and researchers say GHRT is justified,
but only after determining the likeli-
hood of substantial benefit by assess-
ing the patient for manifestations of
GHD prior to initiating GHRT and
re-evaluating following a trial of
GHRT.*""

Thresholds decrease significantly
for diagnosis of GHD from childhood
(less than 10 pg/L) to adulthood (less
than 3 pg/L), according to diagnostic
criteria for provocative testing that
are used to warrant GHRT.** The
adult threshold for severe GHD and
accepted criterion for GHRT of less
than 3 pg/L does not take into con-
sideration GH responses after pro-
vocative testing for most adolescents
in late puberty who have reached
final height, which will often exceed
5 ng/L. In fact, endocrinology con-
sensus guidelines recommend that the
criterion in patients who are in tran-
sition from adolescence to adulthood
should be less than 5 pg/L.**?° Thus,
the accepted threshold for response
to provocative testing for adults can
mean that endocrinologists encounter
significant difficulty in obtaining cov-
erage for patients who have achieved
their final height but are still in need
of GHRT.
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Across Canada, provinces cover
the cost of GHRT during childhood to
promote achievement of final height.*!
Coverage following achievement of
final height, regardless of pre-existing
GHD and previous underlying dis-
ease, requires review from the prov-
ince’s expert advisory committee.
Due to limitations in adult diagnos-
tic criteria as well as lack of concrete
supporting clinical evidence, endo-
crinologists encounter difficulties in
obtaining coverage for their patients.
In addition, the responsibility for cov-
erage of outpatient medications falls
on the provincial government, and as
a result there are provincial dispari-
ties leading to inequitable access.” In
fact, studies have found a significant
number of Canadians lack access to
medications and experience undue
financial hardship because of dispari-
ties in pharmaceutical policy across
Canada.’*?* Implementation of a
national policy would remove such
disparities and promote equity.

The majority of Canadian endo-
crinologists surveyed for this study
believe that the need for GHRT in
adult survivors of pediatric brain
tumors should be assessed on an indi-
vidual basis. In addition, this study
found that many of the endocrinolo-
gists surveyed would like a national
approach to drug coverage because
of difficulties they encounter when
seeking coverage for childhood can-
cer survivors who could benefit from
GHRT.
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