TannerJoumalofEating Disorders (2023) 11:33 Journal Of Eating Disorders
https://doi.org/10.1186/s40337-023-00759-2

REVIEW Open Access

. . . . q
Unique considerations for the medical et

care of restrictive eating disorders in children
and young adolescents

Anna B.Tanner"?

Abstract

Background The medical complications of eating disorders are often approached through an age-neutral lens.
However, children and young adolescents may have unique medical complications related to the energy needs and
timing of growth and development. Providers caring for patients in this vulnerable age range should understand how
to identify, approach, and manage these potential age-related complications.

Review Evidence continues to accumulate that increasingly younger patients are being diagnosed with eating disor-
ders. These children and young adolescents have significant risk for unique and potentially irreversible medical com-
plications. Without early identification and treatment, restrictive eating disorders may negatively impact linear growth,
bone development and brain maturation in children and young adolescents. Additionally, due to the energy needs of
growth and development, unique considerations exist for the use of acute medical stabilization and the identification
of patients at risk for refeeding syndrome with initial nutritional rehabilitation. This review presents an approach to the
evaluation and management of children and young adolescents with eating disorders.

Conclusion Children and young adolescents with restrictive eating disorders may have unique medical complica-
tions related to the energy needs and timing of linear growth and pubertal development. Significant risk exists for
irreversible medical complications of impaired growth, bone, and brain health. Increased awareness of the energy
needs for growth and development may improve early recognition, appropriate intervention, and future outcomes
for children and young adolescents with restrictive eating disorders.

Keywords Eating disorders, Children and young adolescents, Medical complications, Growth and development

Plain English summary

Eating disorders are affecting increasingly younger patients, with ages of onset that now include children and young
adolescents. This brings new risk, as children and young adolescents with eating disorders may develop unique
medical complications related to the energy needs for the growth that should occur during this developmental stage.
Inadequate energy intake during eating disorders in children and young adolescents can have long-term conse-
guences including negative impacts on final height and bone and brain health. Children and young adolescents with
eating disorders may present to care with acute concerns that require medical hospitalization and significant support
to begin feeding again safely. Providers caring for children and young adolescents with eating disorders should be
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familiar with these unique complications and understand critical factors in the initial assessment, medical stabilization,
and nutritional rehabilitation of children. The clock is ticking, and the goal of care of children and young adolescents
with restrictive eating disorders should be to safely restore normal growth and puberty as quickly as possible.

Background

Providers caring for the youngest patients in eating dis-
orders care, specifically children and young adolescents,
must recognize that critical differences exist in the medi-
cal evaluation and management of this population from
that of older adolescents and adults. Current epidemio-
logical trends and expanded recognition of eating dis-
orders through new and revised diagnostic criteria have
brought increasing numbers of younger patients to eating
disorders care. Medical complications, due to restrictive
behaviors, may present differently in children and young
adolescents, who are pre-pubertal or peri-pubertal and
have additional biological vulnerability due to the critical
energy needs of growth and development.

Unique medical complications, related to linear
growth, bone development and brain maturation, may
be irreversible unless detected and addressed with
effective early intervention. Heightened recognition of
these developmentally based medical concerns and an
increased understanding of current recommendations for
acute medical management will improve outcomes and
decrease morbidity and mortality associated with these
illnesses in children and young adolescents with eating
disorders.

Current epidemiological trends of eating disorders
in children and young adolescents

Eating disorders are common in children and ado-
lescents, with increasingly younger patients affected.
Estimates of the prevalence of all eating disorders in ado-
lescents are 6—-8% [1], although rates may be increasing
as indicated by rising numbers of medical admissions
for acute stabilization noted during the COVID-19 pan-
demic [2]. Recent studies show an increase in incidence
of Anorexia Nervosa (AN) in younger patients, and a
mean age of diagnosis of 12.2 years of age [3, 4]. This is
consistent with prior studies that described an average
age of onset of 12.3 years of age for AN [5]. In younger
patients, males may represent a higher percentage of eat-
ing disorders patients than previously recognized, with
one recent study showing that 24% of young patients pre-
senting with AN were male [4].

Children and young adolescents can be affected by any
eating disorder diagnosis. Revisions of diagnostic criteria
in the Diagnostic and Statistical Manual of Mental Disor-
ders (DSM-5) [6], have helped to clarify eating disorder

diagnoses for many younger patients. New diagnoses,
such as Atypical Anorexia Nervosa (AAN) and Avoid-
ant/Restrictive Food Intake Disorder (ARFID) are seen
frequently in children and young adolescents. Patients
meeting criteria for ARFID comprised 14% of patients
presenting for eating disorder care in one multicenter
study [7]. In another study, one third of acute inpatient
medical admissions for patients with restriction were
patients with AAN [8]. Despite changes, substantial
numbers of adolescents with disordered eating are still
not receiving treatment [9].

Energy needs for growth and development create a
period of nutritional vulnerability [10], which may pro-
duce a disparate medical impact in younger patients with
restrictive eating disorders. Although all eating disorder
diagnoses can be seen in children and young adolescents,
the medical complications of restrictive eating disor-
ders may generate urgent and potentially irreversible
medical complications. Challenges exist in identifying
and addressing unique medical complications for young
patients with any restrictive behaviors, but predomi-
nantly those with AN, AAN and ARFID diagnoses. For
children and young adolescents, unique medical compli-
cations related to restriction prevail and will be the pri-
mary focus of the remainder of this review.

The initial medical evaluation in children

and young adolescents

Treating increasingly younger patients with restric-
tive eating disorders brings new challenges in illness
detection and medical management, as well as new risk
due to the considerable energy needs and potential for
missed opportunities for normal growth and develop-
ment. Childhood and adolescence are a time-limited
window for linear growth, bone development and brain
maturation. When faced with starvation, growth failure
and stunting may result [11]. Children should be grow-
ing, and adolescents should be in puberty. When restric-
tive eating disorders disrupt these critical developmental
tasks, irreversible medical complications may result.

In adults and older adolescents, growth and puberty
are finished, and patients with restriction may present
overtly with weight loss accompanied by laboratory or
vital sign abnormalities, amenorrhea or symptoms of
low testosterone, and demonstrate medical compromise
from starvation across organ systems. However, in chil-
dren and young adolescents, growth and puberty are
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not complete. With eating disorders in prepubertal and
peripubertal children and adolescents, growth retarda-
tion and pubertal delay may occur [12]. Medical evalu-
ations must include discerning assessments of growth
and puberty, and not rely solely on detecting overt weight
loss, abnormal laboratory values, abnormal vital signs,
amenorrhea or other symptoms of low hormone lev-
els, to facilitate early detection and early intervention in
younger eating disorders patients.

As in the initial medical evaluations in older adoles-
cents and adults, a thoughtful and restrained rule out
of other primary medical and psychiatric issues is pru-
dent. However, providers must remember that extensive
evaluations to rule out other causes may inadvertently
delay initiation of care, resulting in increased severity
of medical concerns. Anecdotally, these delays may also
increase reluctance of patients and families to accept an
eating disorders diagnosis when it is finally offered. Diag-
nosing younger patients with eating disorders can be
difficult, as the link between eating disorders behaviors
and presenting medical concerns may be less obvious.
Restricted intake can be surreptitious and may result in
lack of expected weight gain rather than obvious weight
loss [13]. In younger patients, medical concerns such as
constipation, headaches or dizziness may present before
weight or intake changes are noted. Thus, medical con-
cerns may inadvertently be perceived as the cause of the
weight loss and restricted intake.

Per recommendations from the American Academy
of Pediatrics (AAP), the initial medical evaluation of all
children and young adolescents with known or suspected
eating disorders should include an evaluation of growth
parameters [12]. In addition to vital signs and labora-
tory studies, in young patients it is also useful to collect
height and weight, determine pubertal status, review
growth charts, and calculate mid-parental height (MPH).
Current height can be compared to genetic potential
using MPH, which may be calculated with the following
formula:

« For biologic females (Mother’s height (in) + Father’s
height (in) —5)/2

+ Or (Mother’s height (cm)+ Father’s height
(cm) — 13)/2

« For biologic males (Mother’s height (in)+ Father’s
height (in) +5)/2

o+ Or (Mother’s height (cm)-+ Father’s height
(cm)+13)/2

+ DPredicted range+3 in or 8.5 cm [14].

Growth charts should be reviewed and assessed in
the context of growth patterns prior to illness onset. In
malnourished children and young adolescents, a drop
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in weight percentile will be followed by a drop in height
percentile on growth curves if energy deficiency is not
amended. Shifts across two or more percentiles are
uncommon in healthy growth [14]. The primary treat-
ment goal for all young patients with restrictive eat-
ing disorders is to restore growth to prior linear growth
channels and to maximize growth to genetic poten-
tial. Variances noted in growth curves may be used as a
motivational interviewing tool in initial discussions with
patients and parents.

Assessing severity of weight loss and malnutrition is
crucial to adequately determine the impact of restric-
tion and to appropriately direct initial steps for interven-
tion, including identifying a need for weight restoration.
For children and adolescents, weight restoration to sup-
port normal growth and development is an important
goal of early treatment [15]. Although body mass index
(BMI) is a frequently used tool in adult assessments, it is
a less useful tool in younger patients when determining
degree of malnutrition at presentation. The Society for
Adolescent Health and Medicine (SAHM), proposes that
malnutrition in children and adolescents be classified as
mild, moderate, or severe, and factors to consider should
include percent and rate of weight loss, percent median
BMI (%mBMI), and BMI Z-score. For children and ado-
lescents, SAHM proposes classifying severe malnutrition
as %mBMI<70%, BMI Z-score <— 3, loss of more than
10% of body mass, or rapid weight loss (defined as>5% in
month, >7.5% in 3 months,>10% in 6 months or >20% in
one year) [15].

In children and young adolescents, changes in BMI
Z-scores may be a useful indicator of malnutrition.
Changes in BMI Z-scores may be used to evaluate both
total weight loss and recency of weight loss, which have
been shown to predict risk of medical complications in
children and young adolescents.[8]. In addition, provid-
ers must remember that children and young adolescents
may have decreased BMI Z-scores without any overt
weight loss. BMI Z-scores will decrease when growing
children fail to gain adequate weight while still increasing
linear height. Constant mindfulness of normal growth
and pubertal development, as well as use of age-appropri-
ate markers of malnutrition are critical in the appropriate
initial assessment of children and young adolescents with
restrictive eating disorders [15].

Impact of restrictive eating disorders on linear
growth

The potential for eating disorders to disrupt linear growth
in children and adolescents has been well described [13,
16]. Detection of deceleration of linear growth has been
identified as a critical factor in the early identification
of eating disorders in younger patients [13]. Supporting
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normal growth is a critical goal of nutritional rehabili-
tation [15]. Progression to skeletal maturity may limit
potential adult height if weight restoration is delayed.
Final adult heights shorter than that predicted by mid-
parental height have been documented in adolescents
with anorexia nervosa [17, 18]. Attention to growth in
restrictive eating disorders is important, and weight res-
toration must occur to limit the final impact on adult lin-
ear height.

Children should be growing, and for young patients,
growth curve deviations may alert providers that a
restrictive eating disorder is present before parental sus-
picion is aroused. One study demonstrated growth curve
deviations in 48% of adolescent eating disorders patients
an average of 9.7 months before parents reported symp-
toms. Patients with slower weight loss were more likely
to have symptoms noted after growth chart deviation had
occurred, compared to patients with more acute weight
loss [13]. Astute attention to growth curves may pro-
vide earlier detection of eating disorders in children and
young adolescents and limit impact on final height.

Recent reviews demonstrate that catch-up growth may
be suboptimal and may not be seen in all young patients
with restrictive eating disorders. In a systematic review
and meta-analysis of 27 studies, patients presenting at
a younger age or with longer duration of illness were at
greater risk for growth delay [16]. The authors emphasize
that attention to growth “is important, especially in the
young”

Energy insufficiency will have a greater effect on
growth when it is prolonged or occurs during times
of rapid growth potential. Take off growth for biologic
females occurs at age 9, with peak height velocity occur-
ring at age 11, and for biologic males, these events occur
2 years later. The growth spurt accounts for 17-18% of
final adult height [14]. When energy insufficiency occurs
during these time limited developmental windows, final
linear growth is impacted, as the opportunity to gain lin-
ear height is lost.

Goals for catch-up growth must be evaluated against
genetic potential, by assessment of parental height, as
well as growth curves [15]. Both male and female ado-
lescents with AN are at risk for final adult heights lower
than predicted by mid-parental target height [17, 18].
Poor catch-up growth may be an increasing concern as
more patients present at younger ages. The AAP high-
lights that younger patients are at risk for greater and
more permanent effects on growth [12]. Growth poten-
tial is lost as patients age. Weight restoration to sup-
port individual pre-morbid trajectories of linear growth
to prior growth channels and to genetic potential is an
important primary medical goal in all young patients pre-
senting with restrictive eating disorders [15].
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Impact of restrictive eating disorders on bone
development

Restrictive eating disorders have been identified as a
risk factor for decreased bone mineral density (BMD) in
adolescents. Peak bone mass is acquired during healthy
adolescence, thus placing young patients with restric-
tive eating disorders at unique risk for poor bone health.
Reductions in BMD in adolescents with AN have been
well demonstrated [19]. Additionally, no significant sex
differences in bone deficits are seen between male and
female adolescents with AN, when controlling for age,
duration of illness and %mBMI [20]. Impaired bone
health has also been demonstrated in underweight ado-
lescents with ARFID [21]. In adolescents with AAN,
disordered bone health has also been described [22];
however additional studies suggest that a prior history of
overweight may be associated with higher BMD Z-scores
than patients with AN [23]. For adolescent athletes,
weight bearing exercise and team sports may have some
protective effect on BMD, however any benefits of exer-
cise must be balanced against other risks in the manage-
ment of the eating disorder [24].

In contrast to adult patients with AN, where decreases
in BMD are due to both decreased formation and
increased resorption, low bone density in young patients
with anorexia nervosa primarily represents a missed
opportunity for bone deposition. Significant bone mass
(40-60%) is acquired in adolescence and multiple factors
including low body weight, estrogen and testosterone
deficits, GH resistance, low IGF-1 levels, and elevated
cortisol levels may contribute to low bone mass [25]. In
a longitudinal study, persistent negative effects on bone
health were demonstrated in females with AN as adoles-
cents despite recovery in body weight and BMI [26]. The
development of AN during the adolescent years inter-
rupts a critical window for bone mass acquisition. Under-
standing the potentially irreversible impact of restrictive
eating disorders on bone health may serve as a “wake up
call” for patients and parents [27]. Providers caring for
children and young adolescents must convey that risk
exists for poor bone density outcomes when restrictive
eating disorders remain unchecked.

Sex hormones have a significant impact on bone health
and are often impacted in restrictive eating disorders
[25]. Adolescents should be in puberty, and appropriate
assessment of pubertal onset and current sexual matu-
rity in adolescents with restrictive eating disorders is a
critical task [15]. Functional hypogonadism may occur in
patients with poor nutrition and anorexia nervosa [28].
Biologic female adolescents typically have the onset of
puberty a year before biologic males [28], with menarche
between 12 and 12.5 years of age [29]. An assessment
for other pubertal milestones, such as thelarche and
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pubarche [29], as well as a menarchal history should be
collected in all biologic females at presentation. Biologic
males typically begin puberty between ages 9 and 14,
and will have milestones that include testicular enlarge-
ment, penile length increase, and development of pubic
hair. Facial hair and voice deepening are later changes
[29]. Providers may document physical exam findings of
puberty by using a Sexual Maturity Rating (SMR) [29].

Providers should complete a thorough pubertal history
on all eating disorder patients and complete an assess-
ment of current sexual maturity [15]. In older adolescents
and adults, commonly recognized symptoms of amenor-
rhea or decreased libido may indicate decreased estrogen
or testosterone levels. In children and younger adoles-
cents, malnutrition may present only as delayed or inter-
rupted puberty, or later age of menarche [29], which may
generate less explicit concern. This may inadvertently
place younger adolescents at higher risk for poor bone
health, especially adolescents in earlier stages of puberty,
those with more significant pubertal delay, and those
with longer pubertal suppression. In one study highlight-
ing the risk of early onset AN, (AN onset prior to age
14 years old), patients with the most pubertal delay were
found to have greatest negative impact on bone mineral
content [30].

Updated guidelines for assessing bone health in ado-
lescents with restrictive eating disorders are lacking. A
recent international panel on child and adolescent bone
health continued to define the need for dual energy X-ray
absorptiometry (DXA) for patients with AN in terms of
amenorrhea, recommending it for all patients with AN
and amenorrhea for more than 6 months [31]. The AAP
highlights that reduced BMD is related to malnutrition,
as well as duration of amenorrhea in girls and low tes-
tosterone in boys. However, the AAP recommendations
on when providers should evaluate bone health by DXA
defers to children with clinically significant fractures
and patients with medical conditions that place them at
increased risk of fractures [25]. Among providers caring
for adolescents with eating disorders, the lack of updated
consensus guidelines has led to use of clinical factors in
the decision-making process for young patients with
restrictive eating disorders. Although one study found no
difference in the rates of obtaining DXA scans for male
and female patients, different clinical factors were identi-
fied in the decision-making process. Medical providers in
this study used history of fractures, degree of malnutri-
tion and duration of illness when deciding to order DXA
scans for male patients and amenorrhea, history of frac-
tures and duration of illness for female patients [32].

Recommendations from SAHM review that low bone
mineral density occurs in adolescent patients with AN
and that the optimal management remains unresolved
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[33]. Oral combined estrogen-progestin has not been
found to increase BMD and is not recommended in ado-
lescent females. Bisphosphonates are not currently rec-
ommended for adolescents with eating disorders and
decreased BMD. One study on the use of transdermal
estrogen did demonstrate increased spine and hip BMD
scores [34]. Current SAHM guidelines emphasize weight
restoration with spontaneous resumption of menses,
optimization of calcium and vitamin D intake, and treat-
ment of vitamin D deficiency if present [33]. For males,
these recommendations could be extended to emphasize
weight restoration with normalization of age-appropriate
testosterone levels, optimization of calcium and vita-
min D intake, and treatment of vitamin D deficiency if
present.

Impact of restrictive eating disorders on brain
maturation

Although perhaps less apparent and more difficult to
assess, restrictive eating disorders may have a deleterious
impact on adolescent brain development. Part of normal
childhood growth and adolescent development is criti-
cal brain growth and development. The child and young
adolescent brain may be more vulnerable to the impact of
starvation seen in patients with restrictive illnesses such
as anorexia nervosa. Functional and structural changes,
including changes to grey and white matter, have been
observed in the brains of adolescents with eating disor-
ders [35].

In adolescents with AN, loss of grey matter has been
shown to be greater than that in adults. While these
changes have been demonstrated to improve in adults
with weight restoration, long-term studies demonstrating
improvement in adolescents have been lacking [36]. Grey
matter reduction in adolescents may be due to nutritional
deficiencies resulting in neuronal apoptosis. Additionally,
malnutrition may modify the process of dendritic prun-
ing, a normal part of brain development in the maturing
adolescent brain. These changes be an attempt to save
energy during starvation and may explain the greater
grey matter losses observed in adolescents. In patients
with a diagnosis of AAN, no volumetric differences were
found leading some researchers to hypothesize that a
critical BMI threshold exists below which gray matter
loss becomes apparent [35].

Additional studies evaluating white matter in adoles-
cents with AN have found differences in microstructure
by diffusion-weighted imaging, consistent with changes
in myelination. These changes have been shown to poten-
tially reverse with short-term weight restoration [37].
Similar changes to white matter have not been demon-
strated in adolescents with AAN, further supporting the
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association between severe weight loss and alterations in
white matter [38].

The dendritic pruning and increased myelin produc-
tion that occur during healthy adolescence are associ-
ated with development of abstract thinking and executive
functions. Cognition and reward pathways evolve dur-
ing adolescence under the influence of reproductive and
stress hormones. With starvation, brain changes occur
over time and individuals may remain stuck in the ado-
lescent brain and become more resistant to change. Early
intervention for anorexia nervosa in children and young
adolescents may mitigate the impact of starvation on the
developing brain and minimize the duration of impact on
neurodevelopment [39].

Medical complications in children and young
adolescents with restrictive eating disorders

Every organ system may be impacted by starvation in
children and young adolescent patients with restrictive
eating disorders. Children and adolescents are at risk
for significant neurologic, cardiovascular, gastrointesti-
nal, hematologic, and endocrine complications related to
dietary restriction or weight loss [12], in addition to the
unique concerns related to linear growth, bone develop-
ment and brain maturation discussed previously.

Rate and percentage weight loss are important risk fac-
tors for many of the observed medical complications in
children and adolescents. Renal impairment was shown
in 33% of adolescents hospitalized for medical instabil-
ity due to AN and AAN in one study. Patients present-
ing with more rapid weight loss were more likely to have
renal impairment, suggested by a decreased estimated
glomerular filtration rate (eGFR) [40]. In another study,
elevated lipase levels, without evidence of pancreatitis,
were identified in 34% of adolescent patients with AN
or AAN presenting for inpatient treatment. Higher per-
centage of weight loss and lower %mBMI at presentation
were associated with higher lipase levels [41].

Weight suppression, defined as the difference between
premorbid and presentation weight, has been studied as
a factor in medical complications in adolescent patients
with AAN [42]. Total weight loss, as well as recency of
weight loss, have been shown to be better predictors of
many medical complications than presentation weight
[8]. Similar rates of hypophosphatemia [43], bradycardia
and orthostatic instability have been described in hospi-
talized adolescents with AN and AAN [44]. One study of
adolescents with AN and AAN showed specifically that
lower heart rate was associated with faster weight loss,
and lower serum phosphorous levels were associated
with greater amounts and longer durations of weight loss
[42]. Despite these significant medical concerns, recent
studies demonstrate decreased referrals of patients with
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AAN to eating disorder specific care [45]. and lower
odds of adolescent patients with AAN receiving inpa-
tient medical care [46]. Guidelines for assessing medical
severity should continue to incorporate weight suppres-
sion to improve early detection and minimize medical
complications.

Biologic male adolescents with restrictive eating disor-
ders are not spared significant medical complications and
may also face barriers in accessing adequate medical care.
In one study, 39% of adolescent males had bradycardia
that met SAHM hospital admission criteria at the time
of presentation [47]. Progression to severe cardiovascular
compromise may occur prior to eating disorder diagno-
sis. Recent studies have demonstrated that hospitalized
adolescent males may also have increased medical needs
once admitted for initial refeeding, including higher esti-
mated energy requirements, higher caloric needs at dis-
charge, longer admissions, and greater weight changes
during medical stabilization. Associated factors included
lower admission weight and lower admission heart rate,
indicating increased medical severity by the time the eat-
ing disorder was identified [48]. Once an eating disorder
is identified in an adolescent male, providers may be also
less likely to screen for hypothalamic—pituitary—gonadal
(HPG) axis suppression, with less frequent assessment of
SMR, libido, or laboratory studies in males [49]. Guide-
lines for assessing medical severity and risk may need to
be revised and adapted to adequately assess male adoles-
cents with restrictive eating disorders, to improve earlier
detection, and minimize medical complications.

Severe medical complications in children and ado-
lescents with ARFID have been well documented and
include significant eye disorders related to vitamin A
deficiency, scurvy related to vitamin C deficiency, and
anemia related to iron deficiency [50, 51]. Children and
adolescent patients with ARFID have also been shown to
have lower intake of vitamins K and B12 related to lim-
ited vegetable and protein intake [52], and deficiencies
in thiamine and vitamin D [51]. Failure to make appro-
priate gains in weight and height during childhood and
adolescence are known presentations [53], and weight
loss and faltering growth are considered defining charac-
teristics of ARFID [54]. However, significant nutritional
deficiencies may be present even in ARFID patients that
are not underweight and should not be missed [51].
Recent studies have shown similar medical comorbidities
and endocrine conditions may exist in patients with AN
and in patients with low weight ARFID, leading to calls
from researchers to treat low weight ARFID as inten-
sively as AN [55]. However, low intake may be chronic in
patients with ARFID and associated with less bradycar-
dia and less amenorrhea than in children and adolescents
with AN and AAN, leading to less admissions for acute
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medical stabilization [56]. Guidelines for assessing medi-
cal severity may need to be revised and adapted with
these findings in mind, to adequately assess children and
adolescents with ARFID, to improve earlier detection,
and to minimize medical complications.

Special considerations must be taken for the manage-
ment of adolescents with disordered eating and gender
identity concerns. Studies have shown higher prevalence
of some eating disorder behaviors in gender noncon-
forming adolescents, in particular fasting in gender
nonconforming males [57]. Due to concerns for poten-
tial restriction, screening for malnutrition in transgen-
der youth has been advocated. For children and young
adolescents with growth potential, specific challenges
exist for evaluating and monitoring growth in the con-
text of both disordered eating and gender transitioning.
Consensus recommendations for monitoring growth in
transgender individuals are lacking and adapted growth
curves currently do not exist [58]. SAHM states that
determination of weight goals in transgender adolescents
“is particularly challenging” [15]. A recent case series
reporting disordered eating among transgender youth
with autism spectrum disorder highlights that care for
these patients may be complex and require an individu-
ally tailored approach [59]. Current recommendations
for adult transwomen and transmen identify low body
weight as a risk factor for decreased bone health [60],
adding further complexity and importance to identify
standards for setting weight goals and monitoring growth
in this population. Patients may need multidisciplinary
teams for both gender-affirming care and eating disor-
der specific care and an individually tailored approach,
especially when growth is a concern [59]. Once again,
current guidelines to assess medical severity may need
to be revised and adapted to adequately assess children
and adolescents with eating disorders and gender con-
cerns, to improve earlier detection and minimize medical
complications.

Acute medical stabilization in children

and adolescents with eating disorders

At initial presentation, all patients with a known or sus-
pected eating disorder must undergo an evaluation for
medical stability and factors supporting acute medi-
cal hospitalization of children and adolescents are well
established [15]. Children and young adolescents may
be weight suppressed without overt weight loss and may
become medically unstable rapidly due to the energy
demands of growth and development. At presenta-
tion, patients may have depressed vital signs, significant
electrolyte disturbances and electrocardiogram (ECQG)
abnormalities that necessitate admission for acute medi-
cal stabilization. Cardiovascular complications, including
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bradycardia, hypotension, and orthostatic vital signs
changes, are frequently used indicators of need for medi-
cal stabilization in restrictive eating disorders in children
and young adolescents. Guidelines from SAHM have
provided criteria for inpatient admission for acute medi-
cal stabilization in children and adolescent [15].

Updated criteria from SAHM reinforce past recom-
mendations for acute medical stabilization for children
and young adolescents for concerns requiring immedi-
ate medical intervention or monitoring, including elec-
trolyte disturbances, electrocardiogram abnormalities,
and dehydration [15]. Vital sign abnormalities that sup-
port hospitalization include severe bradycardia (HR <50
BPM daytime), hypotension (BP <90/45 mm Hg), hypo-
thermia (body temperature<96 °F, 35.6 °C), or orthos-
tatic vital sign changes (defined as sustained increase in
HR>40 bpm in adolescents under age 19 years or sus-
tained decrease in blood pressure of >20 mm Hg systolic
or >10 mm Hg diastolic) [15].

Bradycardia is a commonly used marker of instability in
restrictive eating disorders in children and young adoles-
cents. Longer duration of bradycardia and longer lengths
of stay have been associated with lower presenting heart
rates in adolescents with AN [61]. Thus, the recommen-
dation to admit pediatric and adolescent patients with a
heart rate below 50 beats per minute for acute medical
stabilization remains unchanged in the updated guide-
lines [15].

Orthostatic vital sign changes have also been frequently
used as a determinate of need for acute medical stabiliza-
tion in children and adolescents. A significant update in
the most recent criteria from SAHM allows for increased
orthostatic heart rate and blood pressure changes than
previously recommended, permitting orthostatic changes
of 40 beats per minute in patients under 19 years of age
compared to the 20 beats per minute that was included
in all prior consensus statements [15]. This is consistent
with current criteria for postural orthostatic tachycar-
dia syndrome (POTS), that defines orthostatic tachycar-
dia as an increase in heart rate of 40 beats per minute
within 10 min of standing for patients aged 12-18 [62].
These newer criteria provide more latitude in follow-
ing children and young adolescents without other acute
medical concerns in an outpatient setting. However, once
children and adolescents meet medical criteria for acute
stabilization, providers should act swiftly due to provide
acute medical support.

Current practices for the detection and prevention
of the medical complications of refeeding

Detecting and mitigating risk of medical complications
during initial nutritional rehabilitation is a critical com-
ponent of medical stabilization in children and young
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adolescents and requires access to a multidisciplinary
team that includes experienced medical, nutrition, nurs-
ing and mental health teams, and standardized refeed-
ing protocols [15]. Weight loss, BMI, and absolute oral
intake have been shown to be less useful in determining
refeeding risk in children and young adolescents with
restrictive eating disorders. Proposed factors to bet-
ter identify risk of refeeding syndrome in children and
adolescents with restrictive eating disorders from the
American Society of Parenteral and Enteral Nutrition
(ASPEN) Consensus Recommendations include changes
in BMI-for-age z-score, weight loss defined as less weight
gain than expected, and less energy or protein intake
than estimated need [63]. Any growing child or adoles-
cent with a BMI z-score of — 3 or greater that is a change
from baseline, who has weight loss defined as less than
25% of the norm for expected weight gain, or who has 7
consecutive days or more with protein or energy intake
less than<75% of estimated needs meets criteria for
significant risk of refeeding syndrome by the ASPEN
guidelines.

For adolescent patients hospitalized for acute medi-
cal complications of starvation, recent studies have
shown that higher caloric intake during initial refeeding
may restore medical stability and shorten hospital stays
[64], without increasing rates of medical readmission or
decreasing rates of clinical remission [65]. Additional
studies continue to demonstrate the safety of higher
calorie refeeding protocols in hospitalized adolescents,
and that these protocols can lead to shorter lengths of
stay without significant complications such as electrolyte
issues, cardiac complications, or ICU admissions [66].
More conservative approaches that limit initial caloric
intake may inadvertently result in slower weight gain and
lengthen hospital stays [64]. One recent review of man-
agement guidelines for mitigating risk of refeeding in
hospitalized malnourished adolescents concluded that
higher initial caloric intake is supported by the evidence.
These reviewers also propose the use of systemic phos-
phorous supplementation for adolescent patients with
low phosphorous levels or those at high risk of refeed-
ing syndrome [67]. Newer studies evaluating additional
aspects of refeeding including the nutritional content of
initial feeds are ongoing. One recent study demonstrated
benefits of initial enteral feeds with lower carbohydrate
and higher fat content to decrease the risk of hypophos-
phatemia [68].

The new position statement from SAHM on refeed-
ing hypophosphatemia in hospitalized adolescents
with anorexia nervosa states that refeeding hypophos-
phatemia correlates with the degree of malnutri-
tion regardless of presentation weight and that higher
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calorie refeeding does not increase rates of hypophos-
phatemia, compared to traditional slower approaches
to refeeding. These authors also state that additional
research is still needed to identify risk factors for
refeeding hypophosphatemia, the optimal nutritional
content and delivery methods of initial feeds, and
best strategies for electrolyte replacement [69]. Future
research on the detection and prevention of refeeding
syndrome in children and young adolescents is critical
to allow for timely recovery when malnutrition from
restriction has led to significant medical complications,
including delays in growth and development.

Conclusion

Ongoing efforts are needed to highlight the unique
medical concerns in the care of children and young
adolescents with restrictive eating disorders. Decel-
eration of linear height, impaired bone deposition and
compromised brain development are potentially irre-
versible medical complications that can be decreased
through an age-aware approach to eating disorders
medical care. As more patients present at ever younger
ages with restrictive eating disorders, methodologies
to properly address the initial assessment of growth
and development status, severity of malnutrition, and
degree of weight suppression will be critical. Ongo-
ing research is needed on methods to deliver nutri-
tion safely and effectively to compromised children and
young adolescents with restrictive eating disorders.
Future guidelines should include recommendations for
male adolescents, gender non-conforming adolescents,
and adolescents with a history of living in a larger body
who present with restrictive eating disorders. Providers
caring for children and young adolescents with known
or suspected restrictive eating disorders must remem-
ber that growth and development are not complete and
when approaching the medical complications of our
youngest eating disorders patients, special attention
must be taken.
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