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| am pleased inform you that Section on En-
docrinology (SOEn) Executive Committeeis
very well qualified in every aspect and is
very proactive. We are privileged to have
such a strong Executive Committee.

Thisyear has started very well for our sec-
tion. Dr. William Clarke has taken over the
role asthe Section Program Chairperson for
National Conferenceand Exhibit (NCE). For
the 2006 NCE, Dr. Clarke has proposed sev-
eral very interesting and challenging pro-
gramsthat will benefit all the pediatricians. |

sincerely hope that all proposals are ap-
proved. Endocrinology continuesto bewell
represented at the NCE meetings. The SOEN
has continued to provide quality programs
to the pediatricians.

The Executive Committee has reviewed the
Academy’s special report “Pediatric Sub-
specialty Workforce: Public Policy and
Forces for Change.” The senior author of
this report is Ethan Jewett, MA, Senior
Health Policy Analyst in the Division of
Graduate Medical Education and Pediatric
Workforce. | am very indebted to his pre-
ciseanalysisof the subspecialty work force
situation specifically of pediatric endocri-
nology. On page 6 of this newsletter is a
Subspecialty Workforce Fact Sheet for Pe-
diatric Endocrinology. Figure 1 shows the
dataregarding pediatric endocrinol ogistsby
professional activity and demographic pro-
file respectively and the Table shows cur-
rent facts regarding our subspecialty. The
full report and moreinformation isavailable

The SOEnisvery keentoinitiate an annual
award to be presented to a pediatric endo-
crinologist for alife long distinguished ser-
vice and educational contributions in our
field. The proposal hasbeen formulated and
itwill be submitted through Academy chan-
nels for review and approval. We are cur-
rently working on identifying potential
sources of funding to support the award.

I am pleased to announce that our section
has actively collaborated with the Section
on Ophthalmology to develop the Clinical

Report, “ Screening for Retinopathy in the
Pediatric Patient With Type 1 Diabetes M el -
litus.” The Clinical Report was published in

on the Committee on Pediatric Workforce
Web Siteat: http://www.aap.org/workforce/
copwssw.htm
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DEDICATED TO THE HEALTH OF ALL CHILDREN® .

the July 2005 issue of Pediatricsand replaces
the 1998 Policy Statement with the sametitle.
I convey my thanks and gratitude to the
membersof the Executive Committeefor their
contributions.

Our interactions and liaison with Lawson
Wilkins Pediatric Endocrine Society (LWPES)
and Pediatric Endocrinology Nursing Soci-
ety (PENS) are very effective and mutually
beneficial. | reported our sections' activities
to the executive committee of the LWPES at
their annual meeting. Dr. Janet Silverstein
has been designated by LWPES to provide
their report to our executive committee on a
periodic basis. Inaddition, we are happy to
havecontinuousinteractionswiththe PENS.
Ms. Kelly Behm, Past-President, isvery ac-
tive in interacting and communicating with
our section. She makes concerted effortsto
attend our Executive Committee Meetings
on aregular basis. The National School
Nurses Association (NASN) hasasked for a
representative from our section and Dr.
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Co-Editor’ s Column:

On the use of new therapies without data

Stephen Kemp, MD
Department of Pediatrics
University of Arkansas
Little Rock AR

One of the important emphases of our training in Pediatric Endocrinology has
been evidence-based medicine. We spent alot of our time evaluating studies
asaway of deciding how we should treat patients. | have noticed alot of
chatter on the list-serve and and have learned from talking to colleagues that
some of us seem to be using therapies for new indications without alot of data
behind them. Asacasein point, | would point out the attempts to get children
(usually those being treated with growth hormone) to grow more by delaying
puberty, either with the use of Lupron to delay puberty or more recently with
an aromatase inhibitor to interfere with the effect of estrogen in promoting
fusion of the epiphyses.

What is the evidence that these therapies are effective? Thereisabody of
publications regarding the use of Lupron combined with growth hormone,
compared to using GH alone. It appearsthat the greatest benefit of adding
Lupron iswhen the child actually has early puberty, but if therapy is started
late, say after the bone age is 12 years, the benefit seems to be small—perhaps
not as much as an extrainch. Lupron is expensive, israther invasive (an IM
injection), and delays puberty in children who may aready be troubled by
being behind their peersin pubertal devel opment.

Aromatase inhibitors should in theory be a better option. These agents are
less expensive, and do not interfere with normal androgenization of puberty.
Unfortunately, the literature lists few studies of the use of these agents with
GH in order to maximize growth before epiphyseal closure. In arecent report
(Mauraset a., J Pediatr Endocrinol Metab 2004 12;17(12):1597-606) the authors
report that they did not find any differences in bone age advancement or
predicted adult height in the subjects who received anastrozole, 1 mg daily, for
ayear, in addition to GH despite a 60% decrease in plasmaestradiol levels
(using an ultrasensitive recombinant cell bioassay). Perhapsin this study
there was just not had enough time to see adifference. In an earlier report,
Dunkel and Wickman (J Steroid Biochem Mol Biol 2003;86:345) had reported
more optimistic results—an increase of 5 cm in adult height prediction at 18
months after one year of therapy with a different aromatase inhibitor, |etrozole,
when given together with testosterone in boys with constitutional delayed
puberty. The study design was very different and in addition, |etrozole may be
more a more potent aromatase inhibitor than anastrozole.

In either case, it would seem that (consistent with our training regarding
evidenced-based practice) we should be putting our energy into studying this
potential therapy, using controlled clinical trials, rather than adopting it into
our practice without having the datato know whether it is truly effective.
While awaiting such data, one suggestion is that anyone using existing drugs
for new indications employ consistent and conservative criteriafor use,
consistent dosing, and a standardized follow-up protocol, so that they are able
to objectively evaluate in their own small group of patients whether the desired
effect isin fact observed.
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Silverstein haskindly agreedto serveinthis
role. Dr. FrancineKaufmanisour liaisonwith
Academy Task Force on Obesity. Thistask
forceisvery active and we acknowledge Dr.
Kaufman's valuable contributions in their
deliberations.

InAugust, | attended aconsortium of Ameri-

can Board of Pediatricsregarding future pro-
cessfor varioussubspecialties’ maintenance
of certification. The quality improvement
issues have been discussed and thereisno
concrete resolution yet.

| also attended the Annual Leadership Fo-
rum of theacademy. It isheartening to know
that the Academy isvery muchinterestedin
supporting all sections' activities.

| am very grateful to Dr. Paul Kaplowitz for
editing our section’'s newsletter. It takes
good time and effort on his part to put it all
together. He has been fortunate to solicit
help from Dr. Steve Kemp, who is a section
member from Little Rock, Arkansas. Theex-
ecutivecommitteeand | arevery grateful for
their contributions.

During my tenure as chair, my goal is that
our section becomes more activein protect-
ing theinterests of our section membersand
continues to provide quality educational
programsfor the pediatricians. | will behon-
oredtoreceivefeedback fromall of you. You
may contact me at my email address
surendra.varma@ttuhsc.edu. | will try my
best to address the issue and respond to
you in avery timely fashion.

Lastly, but not theleast, | duly acknowledge
the contributionsof Ms. LauralL askosz who
isour section manager. Without her help our
task will betoo difficult.

My best wishes for the forth-coming holi-
daysand the New Y ear.

Sincerely,

SurendraVarma, MD, FAAP
Chairperson, Section on Endocrinology
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Point and Counter point

EditorsNote: The question of what to do with the child with a normal free T4 and a slightly elevated TSH isonethat continuesto divide
the endocrine community. We here present 2 viewpoints on managing this common problem, one by Dr Stephen
LaFranchi, and a response by the Newsl etter co-editor. We will publish selected responses to these articlesin the next issue.

Subclinical Hypothyroidism:
Treatment Recommended

Stephen LaFranchi, MD

Department of Pediatrics

Division of Endocrinology

Oregon Health & Science University
Portland, Oregon

Subclinical hypothyroidism (SCH) isamild form of thyroid failure
defined by thyroid function tests that show a serum TSH level
abovethereference rangetogether with serumfree T4 or T4inthe
normal range for age. Generally, most clinicians would agree to
treat patients with a sustained TSH >10 mU/L. For this debate,
therefore, we have agreed to focus on the patient with amild TSH
elevation. Using current, sensitive, 3¢ generation TSH assays,
this could be considered in the range of 6 to 10 mU/L for younger
children and somewhat lower, 4.5 to 10 mU/L for adolescents.

SCH representsthe most common disturbance of thyroid function
in children. The prevalence of SCH in the US adult population is
estimated at 4% to 8.5% (1). The 1988 to 1994 National Health and
Nutrition Examination Survey (NHANESI 1) reported that approxi-
mately 2% of children 12 to 19 years of age (the youngest group
examined) had a serum TSH >4.5 mU/L, the cutoff designated for
hypothyroidism (2). It was estimated that only 10% had overt hy-
pothyroidism (low free T4 or T4, elevated TSH); therefore the ma-
jority werefelt to have SCH.

Almost all hypothyroid etiologies have been reported to cause
SCH. Thisincludesthe most common cause of acquired hypothy-
roidism, autoimmune thyroid disease (AITD), and also the disor-
dersthat carry anincreased risk of AITD: type 1 diabetes mellitus,
Down syndrome, and Turner syndrome. Various studies show that
somewhere between 20% and 40% of such children have positive
antithyroid antibodies, 5% to 15% develop SCH, while a smaller
percent devel op overt hypothyroidism. SCH hasal so been reported
in children post irradiation for head and neck tumors, and in chil-
dren treated with anticonvul sants. SCH ismore commonin regions
of high iodine intake vs. low iodine intake.

Thereisno consensus on whether or not to treat individuals with
SCH. Even in adults, where endpoints are easier to measure and
some evidence-based medicine exists, treatment is controversial.
In 2004, Surks et al. carried out a meta-analysis of 195 published
studies in adults (1). In assessing the quality of evidence on
“strength of association” of aserum TSH between 4.5 and 10 mU/
L, the authors concluded there was “good” evidence for progres-

continued on page 4

The Casefor Not Treating Children
With Subclinical Hypothyroidism

Paul Kaplowitz, MD

Department of Endocrinology
Childrens National Medical Center
Washington, DC

Much hasbeen written over the past 5-10 years concerning the pros
and cons of treating patientswith anormal T4 and mild elevation of
TSH. Even though several prospective studies have been donein
adults looking at the rate of progression to overt hypothyroidism,
the issue of treatment vs no treatment has still not been resolved .
There has to date been little written about this entity in children
(reviewed by Dr LaFranchi), in part because no controlled pediatric
studies have been done. However, | will argue, in large part based
on my own experience, that there is no compelling reason to treat
most of these children because very few progressto overt hypothy-
roidism over aperiod of several years.

For starters, | question one of the premisesaccepted by peoplewho
favor treatment that “ the pituitary gland knowsbest”, and that if the
TSH falls outside the 95% confidence range, this represents solid
evidencethat the pituitary gland hasfound the ability of thethyroid
to produce an adequate amount of thyroid hormoneswanting. There
are situations in which we ignore what the TSH tells us when thy-
roid hormone levelstell adifferent story. For example, itiscommon
for children with congenital hypothyroidism to have TSH levelsas
high as 30 with high-normal free T4 levels, a situation which has
been attributed to an altered thyroid-pituitary feedback system de-
veloping in a hypothyroid environment (1). In hyperthyroid pa-
tients, we don’t continueto treat aggressively with antithyroid medi-
cation when the free T4 and T3 have dropped to subnormal levels,
just because the TSH remains suppressed.

| would argue that in most children with normal free T4 and mildly
elevated TSH are “euthyroid outliers’, rather than mildly hypothy-
roid patients whose thyroid is being inexorably albeit slowly de-
stroyed by theimmune system. Few have classic hypothyroid symp-
toms and many have been found while being eval uated for obesity,
when testing because a parent has a history of athyroid disorder
(perhaps a borderline high TSH), or when testing a hyperactive
child for possible hyperthyroidism. It has been my policy to with-
hold treatment in such patients (unlessthereisagoiter, which sug-
gests underlying thyroid disease) and to have the thyroid tests
repeated in 6-12 months. | try to have this done by the primary care
physician, whoisinstructed torefer the patient if the TSH increases

continued on page 5
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continued from page 3

sion to overt hypothyroidism. They con-
cluded there was “insufficient” evidenceto
show an association with elevationsin total
and LDL cholesterol, adverse cardiac end
points, systemic hypothyroid symptoms,
and neuropsychiatric symptoms. Inaddition,
Surkset al. concluded that evidencewas ei-
ther “insufficient” or there was “no evi-
dence” for benefitsof thyroid hormonetreat-
ment for these clinical conditions. It should
be added that they reached the same con-
clusionsfor aserum TSH >10 mU/L (only an
elevation in serum cholesterol and LDL cho-
lesterol was deemed to demonstrate “fair”

evidence). This suggests to me that either
therereally isno evidence of benefit, or, just
maybe, there have not been enough good
randomized clinical trials (RCT). Surks et al.
concluded “ The consequences of subclini-
cal thyroid disease (serum TSH 4.5-10.0mU/
L) are minimal and we recommend against
routine treatment of patients with TSH lev-
elsin these ranges.” If evidence is insuffi-
cient after examining 195 studies in adults,
what chance do we have of finding evidence
in children?

In an attempt to address thisissue, the first
guestion might be, “what do we know about
the natural history of thyroid function in
childrenwith SCH?’ Inonestudy by Moore
of 18 childrenwith SCH (aged 5to 19 years),
7 were treated while 11 never received thy-
roid hormone. After amean of 5.8 years of
follow-up, 7 patients were now euthyroid,
10 continued to have SCH, while one devel -
oped overt hypothyroidism (3).

The second question might be, “what dowe
know about clinical effects, if any, from SCH
in children?’ | was able to find four pub-
lished reportsaddressing thisissue. A unique
feature of children is growth; if SCH has a
clinical impact, an effect on growth would
be the obvious parameter to examine. Unfor-
tunately, thereislittle dataon thispoint, and
what littlethereisisflawed. Cetinkayaet al.
reported an increase in growth velocity in
prepubertal and pubertal Turkish children
with SCH treated with L-thyroxine over 12
months compared to pretreatment growth
rates (4). However, SCH was defined by an
exaggerated TSH responseto TRH; none of
the basal serum TSHswere >5 mU/L. Chase
et al. also reported animprovement in growth

velocity in childrenwith SCH associated with
type 1 diabetes mellitus treated with L-thy-
roxine, though the best response was seen
in children with TSH levels >10 mUIL, i.e,
more significant SCH (5). Neither of these
studies included an untreated group with
SCH. Continuinginthethemeof SCH in chil-
dren with type 1 DM, the third study by
Mohn et al. reported that children with SCH
(mean TSH 7.6, range 5.5 t0 19.9 mU/L) had
significantly more symptomatic hypoglyce-
mic episodesby review inthe 12 months pre-
ceding diagnosis (5.5 episodes/wk vs. 1.6
episodes/wk in controls), which decreased
with L-thyroxine treatment back to the fre-
quency seen in controls after 12 months of
treatment (2.4 episodes/wk vs. 1.6) (6). These
investigators stated that SCH “did not af-
fect growth“ (no datareported). Thefourth
study by Toscano et al. examined myocar-
dial function in children with Down syn-
dromeand SCH (mean TSH 7.8 mU/L). None
of 16 children who underwent
echocardiographic analysis of |eft ventricu-
lar mechanics had evidence of myocardial

impairment (7).

Insummary, thereareonly ahandful of stud-
iesexamining the effect of L-thyroxinetreat-
ment in children with SCH. What evidence
thereis seemsto suggest that about half of
children with SCH will have persistent SCH
over several years, with perhaps 10% devel -
oping overt hypothyroidism; the other half
will revert to euthyroidism. Some studies
appear to show atreatment effect on growth,
some do not. One study shows an improve-
ment in aclinical feature (hypoglycemiain
children with type 1 DM), while another did
not (myocardial function in children with
Down syndrome).

Lacking convincing evidence, should we
draw the same conclusions for children as
adults? Children are different from adultsin
that they are undergoing the dynamic pro-
cessesof growthand pubertal development.
Thyroid hormoneplaysacritical roleinthese
processes. Although evidence is lacking,
from my perspectivethereare“ physiologic’
reasonsin favor of maintaining strict euthy-
roidism. | recommend L -thyroxine treatment
for the following reasons:

1. Iltisimpossibleto know if the*nor-
mal” free T4 or T4 isredly normal
for aparticular patient.

2. A minority of childrenwill progress
to overt hypothyroidism with re-

sultant clinical manifestations be-
fore periodic monitoring allowsde-
tection of this change.

3. If agoiter is present, lowering of
TSH to normal should decrease
goiter size (at least whatever in-
crease is owing to the increased
TSH).

4. Lowering TSH to norma may “put
the gland at rest” and in theory
slow the autoi mmune process, per-
haps allowing agreater chance for
recovery to aeuthyroid state.

For me, this boils down to a positive
“risk:benefit ratio” in favor of treatment in
children. There may be potential to do some
good, and, providing oneis careful with dos-
ing and monitoring, one can avoid adverse
effects. SCH isadisorder where sub-replace-
ment dosing should work fine. Once growth
and pubertal development are compl ete, thy-
roid hormone treatment can be stopped and
thyroid function reassessed. Lastly, SCH is
arelatively common problemin children cry-
ing out for someoneto undertake aprospec-
tive, randomized clinical trial so we get the
“evidence” we arelacking.
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“ Counterpoint”
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togreater than 10. Innearly all casesinwhich
| am aware of the outcome, the TSH has ei-
ther remained in the 5.5-10 range or de-
creased into the high-normal range. | recently
had a case of a patient who had an initial
TSH of 8.4, which which decreased slightly
to 6.0 amonth | ater, and by thetime| saw her
4 months after than, it had normalized to 1.0.
Thus, transient mild hypothyroidism may be
more common than we realize, but wewon’t
detect itif westart treatment after 1-2 slightly
elevated TSH levels. In the few patients
where the TSH has increased into double
digits, most have been in the 10-15 range,
with still normal free T4levels. Furthermore,
| often stop thyroid hormone for at least a
month in children who were started on it by
other physicians several years earlier, if the
reason for starting it was a TSH of 5-10.
About half thetime, the TSH off treatment is
normal and half thetime, it remainsin the 5-
10range. Only about 10% of such patients
have had overtly hypothyroid tests off treat-
ment. Thisisnot what one would expect if
the slightly increased TSH in a child was
oftenan early sign of afailing thyroid gland.
Although good pediatric dataislacking, one
recent study in adultsisinstructive. Of 107
Spanish patients over age 55 with subclini-
cal hypothyroidism, the rate of progression
to overt hypothyroidismwas 1.76, 19.67, and
73.47 cases per 100 patient-yearsin subjects
withinitial TSH valuesbetween 5.0-9.9, 10.0-
14.9, and 15.0-19.9 mUl/liter (2). This study
supports the use of a TSH cut-off of 10 for
watching vs treating subclinical hypothy-
roidism.

What could be the cause of the persistent
mildly elevated TSH, if not early autoimmune

thyroiditis? | canimagineacouple of possi-
bilities. First, about 2.5% of “normal” indi-
viduaswill haveaTSH whichismorethan 2
SD above the mean, so as for any other lab
test, finding a marginally elevated TSH
should not be equated with a disease state
inthe absence of supporting evidence. Sec-
ond, some of these children could producea
TSH molecule of reduced bioactivity, such
that it takes 2-4 times as much TSH to elicit
the same biological effect as*“normal” TSH.
Decreased bioactivity of TSH has been re-
ported in central hypothyroidism (3), but an
attempt to find this in children with Down
syndrome and mildly elevated TSH was un-
successful (4). Third, there may be subtle
genetic variations in the TSH receptor mol-
ecule which render it less efficient at con-
verting TSH binding into a biological re-
sponse. At the recent meetingson Lyon, a
group from Italy reported that 3 of 12 pa-
tients with normal thyroid hormone levels
and TSH of 5-10 had mutationsin the TSH
receptor gene. In such cases, themild eleva-
tionof TSH would berelatively stableover a
period of many years Since the pituitary-
thyroid feedback loop isintact, one can of -
ten (though in my experience, not always)
decrease TSH into the normal range by giv-
ing thyroid hormone. The question is
whether doing so is of any benefit to the
child, as no one has yet demonstrated that
mild TSH elevationisby itself harmful. Itis
assumed that if we normalize the TSH, we
will be helping the child (or at | east prevent-
ing symptomatic hypothyroidism down the
road) without any good evidence to back it

up.

| agree with Dr.LaFranchi that it is time for
some prospective pediatric studiesin which
patientsarefollowed for several yearseither
on or off treatment to establish the natural
history of thiscommon conditionin children
and to see if treatment has any benefit. In
the meantime, many of us will elect to just
observe these children or have them moni-
tored by their PCP. | review thetest results
of 5-10 such casesamonth and if | wereto
treat all of these children, it would signifi-
cantly impact on the space available in my
clinic to see patients with conditions for
which treatment is known to be effective.
Giventhe shortage of pediatric endocrinol o-
gists in many parts of the US, | believe we
need to rely more on our pediatrician col-
leagues to keep an eye on the majority of
these patients. Even the occasional child

who is lost to follow-up and does become
overtly hypothyroid before diagnosis will
suffer noirreversible harm. While treatment
with periodic monitoring of free T4 and TSH
levelsissafe, the cost of many years of thy-
roid hormone therapy and regular visits to
an endocrinologist in such a large number
of childrenishardly trivial.
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Subspecialty Workforce Fact Sheet:
Pediatric Endocrinology, July 2005

Fig 1. Pediatric Endocrinologists
by Professional Activity

Source: American Medical Physician Staff [{SSSHISES
Association Masterfile, 2003.
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Characteristic Data Source
Mean Age 459 AMA Masterfile, 2003
Percent Male 63% Stoddard et al, 2000
Percent White B2% Stoddard et al, 2000
Average Salary $130, 245 |AMGA, 2003
Patient Wait for Referral 8 weeks |NACHRI, 2004
Accredited fellowships 67 programs JACGME, July 2005
Filled fellowship positions| 190 positions|JACGME, July 2005
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Welcome New Memberd!

The following people have joined the
section or reactivated their membership
since July 1, 2006. If you know of
others who might be interested in
joining our section, please have them
call 800/433-9016, ext. 5897 for an
application or visit the web site

www.aap.org. For More Information,
please visit the AAP Membership wel
site at www.aap.org/member/
memcat.htm. Current members of the

Academy in good standing are eligible
to apply online by following the
instructions bel ow:

1. Log on to the AAP Member Center
(www.aap.org/moc)

2. Oncelogged in, click on “Member
Services’ (located on the right side of
the screen)

3. Click on thelink titled, “Online
Section Membership Application”

4. Once the form appears, follow the
simple instructions shown:

L

B Select the Section(s) that you
areinterested in

B Complete the demographic
information (optional)

B Select the “ Submit” button

May 2005
Fellow:
Gregory Germain, MD, FAAP

June 2005
Felow:
MariaBournias, MD, FAAP
Resident Fellow:
ReneedelaTorre, MD

July 2005
Fellows:
MariaDominicis, MD, FAAP
L ouise Greenspan, MD, FAAP
Christopher Houk, MD, FAAP
MariaMacapagal, MD, FAAP
Carol O’ Shea, MD, FAAP

August 2005
Fellows:
Rachana Sureka, MD, FAAP
Mark Vanderwel, MD, FAAP

August 2005
Resident Fellows:
Michael Aguinaldo, MD
Waleed Alqurashi, MD
Nofil Arain, MD
RominaBarral, MD
JuliaBurger, MD
Suzanne Covington, MD
Rachel Darling, MD
Arlen Foulks, DO
RamlaHabib, MD
Adam Horne, MD
Amy Hurley, MD
HyeKim, MD
Kenneth Kim, MD
Jennifer Krick, MD
NgoelLe, MD
Dania Lee, MD
AnithaMalaisamy, MD
Robin Mayfield, MD
Maireade McSweeney, MD
Eduard Panosyan, MD
Bhaskari Peela, MD, MBBS
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| GF-1 Deficiency and | GF-I Treatment: | ssuesand Conundrums

Arlan L. Rosenbloom, MD

Division of Endocrinology

Department of Pediatrics

University of Florida College of Medicine
Gainesville, Florida

The development of recombinant hu
man |GF-I for treatment of growth
disordersishbeing pursued alongtwo
pathways, twice daily IGF-I injections
(Tercica) and once daily injection of an
equimolar complex of IGF-I and IGFBP3
(SomatoKine, Insmed). In addition to the
purported pharmacokinetic advantage per-
mitting once daily injection for the latter
preparation, a lower risk for hypoglycemia
has been proposed (1). The commercial vi-
ability of these preparations in the broad
growth market, beyond the rare growth hor-
mone resistance due to receptor/
postreceptor defects, depends on the rec-
ognition of IGF-I deficiency inalarger popu-
lation who would derive specific benefits
from such replacement therapy.

IGF-I deficiency defines a wide variety of
congenital molecular and anatomic abnor-
malities and acquired conditions affecting
the GHRH-GH-IGF-I axis. Thisterminology
recognizesthecentral roleof IGF-I innormal
growth, that GH exertsits effects on growth
through stimulating | GF-I synthesis. Severe
IGF-1 deficiency, in the absence of multiple
pituitary deficiencies, such asthat resulting
from molecular defects of the GH gene,
GHRH receptor deficiency, and GH receptor
mutations, resultsin mature stature 4-12 SD
below the mean, the result of growth rates
that are approximately half normal (2). The
expanded somatomedin hypothesis states
that acritical part of the effect on growth of
GH isitsstimulation of the differentiation of
prechondrocytes into early chondrocytes,
which then secrete IGF-1 (autocrine and
paracrine) that in turn stimulates clonal ex-
pansion and maturation of the
chondrocytes, or growth. At least 20% of
growth isconsidered to be the result of this
local production (as opposed to hepatic en-
docrine production) of IGF-1 (2).

Circulating IGF-I is largely bound in a ter-
nary complex with IGFBP3 and acid labile

substance (AL S) which areal so synthesized
asadirect result of GH action and deficient
in |GF-I deficiency states caused by GH de-
ficiency or GH receptor dysfunction. Nu-
merousother |GF binding proteinshavevary-
ing functions in different tissues. Particu-
larly intriguing is the abundant |IGFBP2,
which is elevated with severe IGF-I defi-
ciency, and increases further with IGF-1 ad-
ministration; inthe GH resistant patient, this
increase in IGFBP2 may provide the buffer-
ing that is unavailable from IGFBP3 (3).

The presence of milder forms of IGF-I defi-
ciency has been suggested by the observa-
tion of low IGF-I concentrationsin some 25-
40% of childrenwith “idiopathic” short stat-
ure (4). One explanation for this phenom-
enon has come from the recent observation
that approximately half of children with
Noonan syndrome have a mutation affect-
ing GH signaling that resultsin lower | GF-I
and IGFBP3 concentrations than in those
childrenwith Noonan syndromewho do not
havethismutation, but areequally short (5).
A precise definition of partial IGF-1 defi-
ciency, however, remains elusive. This co-
nundrum parallels that of GH deficiency, in
which: 1) response to rhGH treatment only
correlates with successful replacement
therapy when there is unequivocal defi-
ciency; 2) inadequateresponseto GH stimu-
lation occurs without endocrine disease,
particularly with deprivation or chronic ill-
ness; 3) assaysvary fromlaboratory tolabo-
ratory; 4) intraindividual variability in re-
sponse to stimulation occurs; and 5) the
definition of normal GH concentrations is
arbitrary. The situation may be more prob-
lematic for defining IGF-I deficiency com-
pared to GH deficiency because of even
greater concern about the |GF-I assay (6).
Whether the IGF-1 response to GH stimula-
tion to define IGF-I deficiency will be any
more informative than GH testing has been
indefining GH deficiency remainsto be seen.

The most extensive experience with recom-
binant human | GF-1 replacement hasbeenin
about 100 patients with GH unresponsive-
ness, mostly dueto GH receptor deficiency/
Laron syndrome with a few GH gene dele-
tion patients who developed inactivating

antibodies. Growth responsesto twicedaily
injection in these patients are dramatic, but
significantly less than with GH replacement
therapy for GH deficiency. This attenuated
response is likely the result of absence of
thedirect effect of GH onthe prechondrocyte
and associated paracrine/autocrine concen-
trationsof IGF-1, rather than defectivetrans-
port and delivery as the result of IGFBP3
deficiency (which is not corrected by such
treatment) (7). Trough levels of IGF-I (be-
fore the 12 hourly injection) are in the low
normal range, and profound tissue effects
(acromegal oid changes, lymphoid hyperpla-
sia) indicate substantial drug delivery. Par-
ticularly informative was the observation
that Laron syndrome patients with normal
IGFBP3 concentrations, presumed to have
intracellular defects resulting in IGF-1 defi-
ciency, had growth responsesto rhl GF-1 in-
distinguishable from those of subjectswith
inability to generate IGFBP3 (8). Further-
more, inadequate binding of exogenous
rhlGF-I should increasetherisk for hypogly-
cemia; however, placebo controlled study of
IGF-1 treatment of children with GHRD
showed no increasein hypoglycemiaover a
six-month period (9). More recent study of
children with low IGF-I and IGFBP3 levels
monitored over a 24-hour period at the end
of two weeks of rhIGF-I treatment failed to
demonstrate hypoglycemia(10). Thesedata
suggest that the sol e advantage of the | GF-
I/IGFBP3 combination in growth hormone
insensitivity may beitspharmacokinetic pro-
file permitting once daily injection. In sub-
jects with molecularly proven GHRD, twice
daily 1GF-1 and once daily IGF-I/IGFBP3 in
comparable dosage produce similar maximal
concentrations of | GF-I and areas under the
curve, but the Tmax for the combination is
doublethat of the IGF-I alone (11). Consid-
ering that the IGF-1/IGFBP3 combination
lacksthe AL S component of the physiologic
circulating ternary complex, the specificrole
of this component, and the effect of its ab-
sence on the value of the preparation, are
unclear.

Thevalueof IGF-I administrationto children
with idiopathic short stature and subnormal

Continued on page 9
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circulating IGF-I concentrations remains to
bedemonstrated. Thereisno evidencethat
such individuals respond less well to GH
administration than do | SS patientswith more
normal IGF-1 levels. Because IGF-1 sup-
presses GH secretion, administering | GF-I to
GH sufficient individuals might have the
counterproductive effect of diminishing
chondrocyte proliferation and autocrine/
paracrine |GF-I production. It may bethat a
combination of IGF-1 and GH will be most
effective, adding athird arm to studies com-
paring GH and | GF-I that are obviously nec-
essary (4). That treatment with both IGF-I
and GH may be most effectivein GH respon-
siveindividualswho are either GH deficient
or GH suppressed by exogenous IGF-I is
suggested by studies in hypophysecto-
mized rats in whom giving both hormones
resulted in more growth than either alone,
and GH alone was more effective than |GF-I
aone(12).
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Growth Hormone Stimulations Testing in Children: Timeto Stop

Darrell M. Wilson, MD
Department of Pediatrics
Stanford University Medical Center

Growth hormone deficiency (GHD) in chil-
drenisarare but serious disorder will impli-
cations well beyond the decision to start
treatment with growth hormone (GH). Hy-
poglycemia in infants, failure to detect in-
tracranial pathology, or death from other as-
sociated hypothalamic/pituitary hormone
deficiencies are but a few of the potential
consequence of true GHD. Clearly, we need
to use the best possible tools at our dis-
posal to diagnose GHD. Given the episodic
nature of GH secretion, measurement of GH
concentrations on a single sample is rarely
useful. For nearly half a century, growth
hormone stimulation tests (GHSTSs) have
played asignificant role in the diagnosis of
GHD. Changesin how GHSTsare performed
and interpreted in children, however, have
rendered GHSTs unreliable[1].

At the beginning of the GH era, GHST were
performed at asmall number of centerswhich
used consistent GH assays and much lower
peak GH cutoffs (ranging from 3to 5 ng/mL.)
were used to declareapatient GH sufficient.
Over the years, the technology for GH as-
says has changed. Measuring the same
samples, many of the newer GH assays re-
port lower concentrations of GH than do the
older assayg[2]. Ironically, even as modern
GH assayswerereading lower, the cutoff for
passing a GHST were progressively in-
creased; firstto 7 ng/mL, and then 10 ng/mL.
In the quest for improved sensitivity, speci-
ficity hasdropped to stunninglow levels.In
oneNIH study[3], Marin et al reported that a
full 78% of prepubertal normally growing
children fail to passa GHST by achieving a
pesk GH of 10 ng/mL or grester, thecurrently
accepted cutoff for normal GH response.
Moreover, both the short and long term re-
peatability of GHSTswithin anindividual is
quite poor. Asjust one exampl e of the short-
term studieswereviewed[1], Tassoni et al[4]
repeated GHSTsin 49 short children one to
three weeks apart. Using a cutoff of 7 ng/
mL., 42% of patients had discordant results.
Loche et a[5] retested 33 prepuberal chil-
dren with heights more that two standard

deviations below the mean 1 to 6 months af-
ter they had “failed” two GHSTs (cutoff <
10ng/mL) and found the 85% subsequently
passed athird GHST. Long-term repeatabil-
ity isalso quite poor. When repeatability, or
precision, issoinadequate, adiagnostic test
just cannot bevery helpful clinically. Perhaps
surprisingly, lower the diagnostic cutoff
doesn’t seem to improve repeatability of
GHSTs.

Fortunately, other diagnostic approachesto
GHD have aso made GHSTsunnecessary in
childhood [6]. Aswith most of pediatrics, the
diagnostic pathway starts with an age ap-
propriate history and physical examination.
Neonatal hypoglycemia, micropenis, intrac-
ranial pathology, as well as the more obvi-
ous problemswith growth vel ocity, are among
afew of thefeatures summarized by Pandian
and Nakamotothat increase thelikelihood of
hypothalamic/pituitary dysfunction, includ-
ing GHD [2] . Among patients suspected of
having GHD, insulin-like growth factor-1 (IGF-
1) and its binding protein 3 (IGFBP-3) can
provideclinically useful estimates of endog-
enous GH activity. Other hormone assays,
including theprosaic T , and the cosyntropin-
stimulated cortisol, neither of which were
available at the time GHSTs were first insti-
tuted, can provide information on the secre-
tion of other pituitary hormones. Increas-
ingly, direct genetic testing for mutations
associated with GHD are available.

Moderncrania MRI, withitsimpressivereso-
lution, can reveal subtle abnormalitiesin the
hypothal amic/pituitary areathat are associ-
ated with GHD[7]. With the exception of those
with specific genetic causes, GHD is very
rare among those with anormal cranial MRI.
In combinationwith specificlaboratory tests,
short and poorly growing children can be
successfully evaluated for GHD without us-
ing GHSTs (see [6] for one suggested algo-
rithm).

Because of theissues summarized above, we
stopped performing clinical GHSTSs here at
Stanford University about a decade ago.
Nationally, the frequency of GHSTs among
children treated with GH has decreased as
well, falling from 89%inthelate 1980sto only

52% most recently [8]. | believe that data
demonstrate that GHSTSs, as currently done
in children, are not reliable. Moreover, they
are expensive and, on occasion, dangerous.

Whilel believethedataclearly demonstrate
the inadequacy of GHSTs for making or re-
futing the diagnosis of GHD, a common
query frequently follows: “What should we
do with that large group of short kids with
normal cranial MR and IGF-1 at the low end
of the expected range?’ This question im-
plicitly links GH therapy to GHSTs. While
GHD isclearly anindication for GH therapy,
GHD is not the only indication for GH
therapy. The FDA hasrecently added idio-
pathic short stature to the growing list of
approved indicationsfor GH therapy inchil-
dren. To continue to use an unreliable test,
which many very normal childrenwill fail, to
“justify” atrial of GH therapy is disingenu-
ous at best. Given solid alternative ap-
proachesexist to makethediagnosisof GHD,
| believeitistimeto stop performing GHSTs
in children.
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Update on the Lawson Wilkins

Pediatric Endocrine Clinical Resear ch Networ k

Gail E. Richard, MD

Department of Pediatrics

Department of Endocrinology

Children’s Hosptial and Regional Medical Center
Seattle, WA

A new clinical research network for doing collaborative research in pediatric endocrinology has recently been announced by
the Lawson Wilkins Pediatric Endocrine Society. 1n 2003 a generous donation by the Nordstrom and Gittinger families allowed
planning to begin for an infrastructure for collaborative research by members of the Lawson Wilkins Pediatric Endocrine
Society. Thisdonation also funded an initial study for the network entitled “Natural History of Idiopathic Diabetes Insipidus’.

The process of developing the network began with concept approval by the LWPES Executive Committeein January 2004. A
conference was held in Chicago in September 2004 in Chicago at which a Steering Committee selected by the LWPES Executive
Committee heard about the experiences of other collaborative pediatric research networks. Representatives of the Neonatal
Network, Children’s Oncology Group, The Cystic Fibrosis Therapeutics Development Network, Pediatric Emergency Care
Applied Research Network, The Glaser Pediatric Research Network, and Childhood Arthritis & Rheumatology Research
Alliance gave presentations describing their mission, governance and operations. Representatives from the FDA, NIH and
the pharmaceutical industry also contributed their perspectives.

By the end of the conference the following mission and vision statement had been written:
Vision: To bethe premier network for Pediatric Endocrine collaborative research

Mission: To advance the care of children with endocrine diseases and conditions by conducting the highest quality collabora-
tive research

Vaues: scientific rigor, collegiality, inclusiveness, flexibility, openness

Goals:
- Toconduct studies of natural history and epidemiology of pediatric endocrine disorders

To conduct outcomes research for pediatric endocrine disorders

To conduct or facilitate therapeutic trials for pediatric endocrine disorders

To conduct studies that increase knowledge of the pathophysiology of pediatric endocrine disorders

To establish a DNA repository of samples from children and youth with pediatric endocrine disorders

To establish atissue bank of samples from children and youth with pediatric endocrine disorders

Subsequently at the May, 2004 annual meeting of the LWPES in San Francisco, input was gathered from LWPES members
regarding the structure and function of the network. Thisinput lead to the formation of anetwork open to participation by all
LWPES members rather than a network with alimited number of designated centers.

The network will provide a managed and maintained web based infrastructure to facilitate collaborative research. Services
provided will include assistance with study design to optimize and facilitate collaboration among many centers, assistance
with IRB document preparation, assistance with budgeting for network usage, centralized data collection and analysis, aswell
as on-line meeting capability for study teams, collaboration groups and committees. The network does not have at thistime
the ability to fund future studies, thisit will remain the responsibility of the principal investigator to obtain funding. Itis
anticipated that the existence of the network will allow collaborative research to be done with significantly lesswork on the
part of the principal investigator and in a much more timely fashion than would otherwise have been possible.

In the past year two general announcements have gone out to the LWPES membership inviting participation in the inaugural
study “Natural History of Idiopathic Diabetes Insipidus’. Several centers have indicated an interest in participation, and IRB
applications arein progress. The study remains open and participation by more centers would be welcome.

LWPES members can access more information about the network through the Members section of the LWPES website.
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Pediatric Insulin Pump Therapy: Marketing Strikes Back

Sephen, W. Ponder, MD, FAAP, CDE
Professor of Pediatrics

Director, Children’s Diabetes and
Endocrine Center of South Texas

Driscoll Children’s Hospital

Insulin pump therapy is now a mainstay in
the practice of pediatric endocrinology. As
remarkabl e as pump therapy might seem, the
secret of itssuccessliesinthe quality of not
only the patient’ sgrasp of diabetes self care,
but the ongoing input from a knowledge-
able diabetes care team. 12 Competitive mar-
ket forces have resulted in rapid advances
in the sophistication of the currently avail-
ableinsulin pump devices, with therapeutic
advances rolling out with each new pump
upgrade. These same market forces have ef-
fectively saturated the specialist insulin
pump market, resulting in more aggressive
efforts to recruit non-endocrine specialists
into prescribing pump therapy. True, the
majority of patients with diabetes are man-
aged by non-specialists, by virtue of our rela-
tively low numbers and geographic distri-
bution. Nonetheless, insulin pump therapy
is complex and time consuming to deliver,
requiring access to diabetes educators and
dietitiansto leverage the best outcomesun-
der most circumstances.

There has been a noticeabl e shift in market-
ing strategies on the part of some insulin
pump manufacturers. More and more primary
careprovidersare being approached by fami-
liesinquiring about obtaining apump for their
child or teen with diabetes. Realizing this
trend, pump companies have made primary
care providers aware of their training pro-
grams offered to new pump users. In most
cases, thecompany canfund astart uptrain-
ing, which may vary widely inthetime spent
and depth of information provided. The
trainer may be acompany employeeor afree
lance pumptrainer. Thisapproachisnot con-
trolled or overseeninany way andis, for all
practical purposes, dictated by theindividual
pump company.

Given that many providers assume, or are
led to believe, that thorough and compre-
hensive training is being provided, thereis
an inherent risk for poor outcomes created

by thisapproach. The busy practice of most
general pediatriciansor family medicinedoc-
torsdoes not lend itself to alengthy visit to
review insulin pump self-management skills
and troubleshooting abilities. Furthermore,
many docs may still be struggling with basic
pump operations themselves and could be
using their first patientsaspart of their learn-
ing curve. Without an experienced pump pre-
scriber to assist them, most non-specialists
will muddle through the best they can, yet
may not be able to demonstrate the same
clinical outcome as physicians specializing
in thisform of diabetes care.

One example of this recently took placein

Texas. A general physician practicing in a
rural area was approached by a pump com-

pany representative. The physician was ad-
vised that if he prescribed five pumps, then

hewould be eligibleto be sent for atraining

to become a “pump expert”. Of course, the
initial pumpswould need to befromthiscom-

pany. Infact, the physician went asfar asto

post abillboard with aphoto of him holding

up an insulin pump stating that he would

prescribe pump therapy. A mother of a4 year
boy with type 1 diabetes saw this physician

and had her son placed on the pump. The
training lasted a couple of hours and was

conducted by acompany sponsored educa-
tor. For thenext four months, the mother never
gave a bolus for meals, believing that the
pump provided all theinsulin heneeded. She
would deliver anoccasional correction dose,

and that was all. Ultimately, the child pre-
sented to alocal emergency room with se-
vere hypoglycemia. The hemoglobin A1C

was in the double digits. Upon further re-
view, thepump wasset at asingleratewhich

was too high for the overnight hours, yet

clearly inadequate to meet his daily needs,

given the mother never provided bolus
doses, resulting in chronic daytime hyperg-
lycemia. Upon arrival the knowledge base of
themother regarding the pump was extremely

limited. Following admission and stabiliza-
tion, the family was re-educated over four
daysand continued on the pump, with sub-
sequent improved A1C outcomes.

This case points out the hazards of insulin
pump therapy ininexperienced hands. At this

time, no standards exist on how to select a
pediatric pump candidate and how to train
andfollow up the outcomes of pump therapy.
TheAmerican DiabetesAssociationposition
statement on pump therapy only refers to
“thorough patient education” in regards to
how patients should be prepared for pump
therapy.® The need for skilled professional
carefrom ateamisemphasizedintheir state-
ment, asisthe need for careful patient selec-
tion. However, we need to expand this to
more specific curricular goals which would
be not only age-appropriate, but also em-
phasize ongoing family involvement with
day to day insulin pump therapy. Therecent
report of missed meal boluses as a major
contributor to elevated Alc values under-
scorestheneed for greater parental involve-
ment.* There are several areas for improve-
ment. First of all, pump companies need to
defer from direct marketing their productsto
primary care providers. It istoo easy to mis-
lead these providers with promises of how
their trainers can meet all their patient’s
needs when in reality the long term aspects
of pump therapy are left almost entirely to
theprovider. Educational guidelinesfor pre-
pump, pump-start and post-pump training
should be developed by independent bod-
ies, not by industry alone. With a few no-
table exceptions, the majority of primary care
physiciansare not formally prepared to pre-
scribe pumps, much less maintain and ad-
just them. Itisill conceived to think that the
companies themselves can and will police
themselvesinthisregard. Theexampleabove
demonstrates the consequences of lack of
guidelinesfor thisprocess. Wehave allowed
“the fox to guard the henhouse,” as they

say.

Recently, | submitted a resolution to the
Annual Leadership Forum (ALF) regarding
the need for guidelines for training families
of children using theinsulin pump. Thereso-
lution was accepted and sent to the AAP
Committee on Endocrinology for further ac-
tion. The Academy needs to step up and
develop guidelinesfor pre-pump education,
pump initiation, and post-pump follow up.

continued on page 14
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Accelerator Versus Hygiene: Newer Hypotheses for the Causation of Type 1 Diabetes

Denis Daneman MB BCh FRCPC
Chief, Division of Endocrinology
The Hospital for Sick Children
Toronto

Although knowledge accumul ated over the
past 20-25 years has added enormously to
our understanding of pathogenetic mecha-
nismsintype 1 diabetes, aunifying hypoth-
esisthat convincingly accountsfor disease
causation remainselusive. Inthisreport, two
relatively recent hypotheses, the“ Accelera-
tor” (1) and “Hygiene” (2) hypotheses will
be discussed.

TheAccelerator Hypothesis, whichwasfirst
proposed by Terence Wilkin, from the UK,
in 2001, argues that, rather than there being
two separate disorders, type 1 and type 2,
diabetesshouldinfact beviewed asasingle
disease (1, 3). According tothishypothesis,
the two types of diabetes are distinguished
only by the rate of b-cell loss, and the spe-
cific'accelerator(s)’ that areinvolved. Wilkin
and his colleagues propose the existence of
three such ‘accelerators': thefirst isthe in-
trinsic (genetic) potential for a high rate of
b- cell apoptosis, an essential but insufficient
stepinthe pathophysiology of diabetes. The
presence of this accelerator sets the stage
for diabetes development, whileits absence
protects against it. Data supporting the ex-
istenceof thefirst accel erator arelimited but
provocative: e.g., in vitro (over)expression
of the anti-apoptotic gene bcl-2 may lead to
protection of b- cells against cytokine-in-
duced and oxidative damage (4). Similarly,
both GLP-1 and GLP-2 exert antiapoptotic
actions in vivo, with preservation of b-cell
mass and gut epithelium, respectively. In
addition, GLP-1 and GLP-2 promote direct
resistance to apoptosis in cells expressing
GLP-1 or GLP-2receptors. (5). Thesestudies
do suggest that there may be some path-
ways that either protect the b- cell mass or
exposeit to risk of damage. It is not certain
whether therate of b-cell apoptosiscontrib-
utesin any way to the pathogenesis of dia-
betes or whether either type 1 or 2 diabetes
can occur independently of thisfacilitatory
mechanism.

Thesecond accel erator isinsulin resistance,

a consequence of weight gain and seden-
tary lifestyle, although inherent differences
in insulin sensitivity may also play a role.
Insulinresistanceiscentral tothe Accelera-
tor Hypothesis' attempts to link the two
types of diabetes. Insulin resistance puts
pressure on a 3-cell mass already at risk for
accel erated apoptosis, facilitating theexpres-
sion of clinical diabetes. A strong case can
be made for arole for insulin resistance in
both type 1 diabetesand obesity. Childhood
obesity isassociatedwithinsulinresistance
particularly in those ethnic groups at high-
est risk for early onset of type 2 diabetes.
Also, recent data from Wilkin's group pro-
vide support that increasing weight and, by
inference, insulin resistance, may precipitate
earlier expression of typel diabetesin child-
hood. However, earlier onset does not nec-
essarily imply causation, but rather perhaps
facilitation of expression of type 1 diabetes.
There are supportive datafrom Sweden and
Belgium which found that, while the overall
incidenceof type 1 diabetesdid not increase
in the <34 or <40 years age group respec-
tively, themedian age at diagnosis decreased
significantly. This shift to younger age at
diagnosis may reflect at least in part the
heavier weight of the population. There is
no doubt that insulin resistance playsarole
in the course of type 1 diabetes in teens.
What remains uncertain is whether there is
anapriori rolefor insulin resistancein the
pathogenesis of type 1 diabetes, or whether
insulin resistance associated withtype 1 dia-
betes is simply the result of the degree of
peripheral hyperinsulinsim required to match
the quantity and quality of caloricintakeand
lack of physical activity, i.e. atype 2 diabe-
tes picture developing on the background
of typical type 1 diabetes. This latter phe-
nomenon has sometimesbeen referred to as
“double diabetes.”

Thethird accelerator isfound only in those
with the genetic predisposition to b- cell
autoimmunity. Themetabolically moreactive
b- cell ininsulin-resistant (accel erator 2) sub-
jectswith agenetically highrate of apoptosis
(accelerator 1) ismorelikely toundergorapid
functional deterioration and manifest typi-
cal type 1 diabetes. In the absence of this
immune accel erator, apoptosisisslower and

progression istowards type 2 diabetes.

Supporters of the Accelerator Hypothesis
point out the major facts underpinning the
hypothesis: first, therise in childhood obe-
sity parallelstherisein both types of diabe-
tesin childhood, and, second, the decreas-
ing age of onset of type 1 diabetesin heavier
children. Detractorsarguethat thereis suffi-
cient evidence to support the autoimmune
model for type 1 diabetes etiology without
having to implicate the other accelerators,
and that data supporting the other accelera-
tors' rolein type 1 diabetes remains conjec-
tural at best. Theassociation of type 1 dia-
betes with HLA markers and other IDDM
susceptibility genes provides a clear sepa-
ration from type 2 diabetes, asdoesthe usu-
ally more rapid progression of clinical dis-
easeintype 1 versustype 2 diabetes.

Theother hypothesis, the Hygiene Hypoth-
esis, arises from observations that atopic
disorders, specifically asthma, occur more
frequently in affluent than traditional soci-
eties, that their prevalence increases with
soci etal modernization, and that they areless
frequentin childreninlargefamiliesor those
in daycare (2). Parallels exist between these
reportsin atopic disordersandthoseintype
1 diabetes (6). Observations such as these
have led some investigators to wonder
whether those children that develop atopic
diseases or type 1 diabetes may be less ex-
posed to infections or other immune chal-
lenges early in life which act as “ protective
environmental influences’. This may ac-
count for the increase in the incidence of
type 1 diabetes that occurs rapidly in mi-
grant populations asthey move from low to
high incidence regions of the world. An ex-
ample of thishasbeen thevery rapidrisein
type 1 diabetes incidence in South Asian
immigrants to the United Kingdom.

Although there are some compelling epide-
miological data, thishypothesislacksscien-
tific support in the etiology of type 1 diabe-
tes. However, Edwin Gale from the UK has
postul ated that the declineinthe prevalence
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of pinworm infestation due to improved liv-
ing conditions might explain some of the
changing epidemiology of both atopic dis-
orders and type 1 diabetes (2). In his view,
pinworms might have immunomodul atory
effects, perhaps in conjunction with other
factors controlling development of the mu-
cosal immune system.

Both the Accelerator and Hygiene Hypoth-
eses broaden the perspectives of those
studying the etiology and pathogenesis of
type 1 diabetes. What will it take to move
the credibility of one of these hypotheses
forward? For the Accelerator Hypothesis, it
will take time.Either the line between type 1
and type 2 diabetes will become fuzzier as
childhood obesity increases worldwide or
the distinction may become more definiteif
the epidemic of obesity can be stopped. For
the Hygiene Hypothesis it would be dem-
onstration of specific protective effects of
one or moreinfectiousagentsthat are preva-
lent in societies with low type 1 diabetes
incidence, but absent or relatively infrequent
in low incidence areas. Much work remains
to be done.
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Advanced pumping techniques must also
be addressed after the initial training. Cur-
rent practicesrarely involvefollow up train-
ing by pump company trainersunlessasked
by the prescriber. Even when this is done,
this service may not available due to reim-
bursement issues. | hopethat readers of this
newsl etter will consider theimpact of aggres-
sive insulin pump marketing on the well be-
ing of children with diabetes. Pump therapy
is an invaluable tool in the management of
children with diabetes of all agesand should
not be limited. Asleadersin the proper en-
docrine care of children, we need to advo-
cate for the best standards of training for
our patients not only at the onset of their
pump use, but throughout it.
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