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Abstract

Background and objectives: Recent studies about refeeding in 
anorexia nervosa (AN) suggest starting with a high calorie diet. 
This narrative review aims to understand the initial refeeding 
management in hospitalized children and adolescents with AN and 
to develop a practical protocol. 

Methods: We performed a comprehensive database search 
in June 2023 for abstracts published between January 2010 and 
May 2023 in different databases: Pubmed, The Cochrane Library 
and Embase with the terms refeeding syndrome, energy intake, 
diet therapy, weight restoration, hypophosphatemia, nutritional 
rehabilitation, anorexia nervosa, restrictive eating disorders, child, 
adolescent and young adult.

Results: Fifteen papers were included in this review. Twelve 
studies were retrospective or observational. Only 3 randomized 
controlled trials were found. Initial energy intake varies within 
a wide range between 500 and 2800 kcal per day but generally 
begins with higher calories than current recommendations. Only 
hypophosphatemia was often described without clinical refeeding 
syndrome. Initial weight restoration was better with high calorie 
refeeding (HCR). Length of stay was shorter with HCR in some 
studies. Long term outcomes were unknown. Only two studied 
severely malnourished patients (< 70 % mBMI).

Conclusion: In adolescents with AN and with a low risk of RS, 
high calorie refeeding is possible under close medical monitoring 
and with prompt electrolyte correction. Robust studies with a 
unified protocol are needed to confirm the safety of high calorie 
refeeding especially in severely malnourished adolescents with AN. 
(Acta gastroenterol. belg., 2024, 87, 287-293).

Keywords: Anorexia nervosa, adolescent, refeeding syndrome, hypo-
phosphatemia.

Abbreviations: NGF: Nasogastric Feeding; RS: Refeeding 
Syndrome; ONS: Oral Nutritional Supplements.

Introduction

Anorexia nervosa (AN) is characterized by a self-
inflicted energy restriction, an intense fear of weight 
gain or a disturbed body image resulting in weight 
loss and malnutrition It is considered the most severe 
mental illness. Mortality rates in patients suffering from 
eating disorders are estimated at 3-6%, the highest of 
all psychiatric disorders. Eating disorders, in particular 
anorexia nervosa, are associated with a significant 
suicide risk (1). Nutritional rehabilitation is complex and 
essential in treatment. 

The goals of refeeding are weight restoration, 
correction of malnutrition complication and cognitive 
function recovery to allow patients to be actors in their 
psychotherapy. Early weight gain is an important outcome 
at 1-year follow-up (2). This refeeding is based on “best 

practice” or on experience rather than on robust evidence 
with a clear lack of global consensus. Consequently, the 
approach to weight restoration is very different between 
and within countries (3). Until recently, the most common 
practice, based on international guidelines such as those 
of the American Dietetic Association (ADA), was to 
begin with 1,000-1,200 kcal/day intake (30-40 kcal/kg/
day), or even less (until 10-20 kcal/kg/day) in severely 
malnourished patients, with a progressive increase of 
100-200 kcal/day (4). In Europe, low-calorie levels of 
500-600 kcal/day (5-10 kcal/kg/day) were recommended 
(5). This method called “Conservative refeeding” con-
sists of starting with a low-calorie diet to limit the risks 
of refeeding syndrome. 

Refeeding syndrome (RS) describes the clinical and 
metabolic disorders that can occur during refeeding (orally, 
enterally, or parenterally) of a malnourished patient. 
Starvation causes electrolyte and vitamin depletion that 
may go unnoticed due to a metabolism compensation. 
During refeeding, the increased insulin level drives 
phosphorus and potassium intracellularly and glucose-
dependent metabolic pathways use thiamine as a co-factor 
to produce fat and proteins or to stimulate glycogen. In 
the case of refeeding syndrome (RS), hypophosphatemia, 
hypokalemia, hypomagnesemia and thiamine deficiency 
can occur even if serum levels are normal initially and 
result in a wide range of clinical manifestations mild 
to severe. Severe and rapid electrolytes depletion in 
RS can result in life-threatening outcomes, particularly 
with cardiac complications (arrhythmias, heart failure) 
and neurological complications (altered mental status, 
seizures). The American Society for Parenteral and 
Enteral Nutrition (ASPEN) has proposed a new clinical 
definition of RS in 2020, a decrease in serum phosphorus, 
and/or potassium, and/or magnesium levels by 10-
20% (mild RS), 20-30% (moderate), or > 30% and/or 
organ dysfunction resulting from a decrease in any of 
these and/or due to thiamine deficiency (severe RS), 
occurring within 5 days of reintroduction of calories (6). 
Hypophosphatemia is used as a sensitive marker for the 
RS. Therefore, the approach of refeeding in adolescents 
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neurocognitive functioning and/or long-term eating dis-
order cognitions and behaviors) or psychological well-
being (decreased psychiatric symptoms such as obsessive 
ideation, guilt after meals, and suicidal ideation) or 
safety of HCR (including refeeding syndrome, refeeding 
hypophosphatemia, hypokalemia, hypomagnesemia). 

Exclusion criteria were reviews, case reports or studies 
without descriptive feeding protocol, studies about adults 
≥ 25 years old or studies about other eating disorders 
(bulimia, Avoidant/Restrictive Food Intake Disorder 
(ARFID)).

Of the 233 articles identified in databases, we excluded 
164 papers after screening the titles and abstracts. Sixty-
nine full-text articles were screened and only 15 were 
included (Figure 1).

No formal quality of assessment was performed to 
evaluate quality of studies included. Nonetheless, study 
designs were discussed in results and limitations (e.g. 
bias, sample size).

Results

We found fifteen articles discussing refeeding in 
adolescents and young adults with AN. Only three of 
these studies were randomized controlled trials (RCT). 
Eleven were retrospective and/or observational studies. 
Data are respectively summarized in Table 1 and Table 
2.

Patients included in those studies were adolescents 
but also young adults. Age at inclusion varied between 9 
and 24 years old. Six studies involved adolescents only. 
Three quarters of these studies concerned AN or atypical 
anorexia clearly defined by Diagnostic and Statistical 
Manual of Mental Disorder, Fourth and Fifth edition 
(DSM-4 and DSM-5). Other studies included restrictive 
eating disorder.  

Severely malnourished adolescents with AN defined 
by ADA (4)/ ASPEN (6) by a percentage of median body 
mass index (% mBMI) inferior to 70 % were most of 
the time not represented. Thirteen studies concerned 
moderately malnourished patients with ≥ 70% mBMI. 
Only Dalenbrook et al. (23) studied adolescents with low 
BMI around a 60% mBMI and Golden et al. (16) had a 
small group of patients with an mBMI < 70%.

Initial energy intake varies in a very large range 
between 500 (9) and 2800 (19,20) kcal per day. Oral 
intake is preferred with three meals and three snacks 
under the supervision of a nurse. When energy intake 
is not enough, liquid oral supplementation at 1 kcal 
or 1.5 kcal/mL is often recommended. Nasogastric 
feeding (NGF) is rarely used when calorie intake was 
not adequate in four studies. Two studies recommended 
the NGF initially in unstable patients (19) or to compare 
bolus feed and continuous NGF (15).

Clinical refeeding syndrome was not always clearly 
defined but biochemical abnormalities like hypophos-
phatemia, hypomagnesemia and hypokalemia were 
defined in all studies searching RS. Hypophosphatemia 

with AN is always to minimize or prevent refeeding 
syndrome from occurring (7). Conversely, being underfed 
can also lead to severe complications, including death. 
The “underfeeding syndrome” is now described. For 10 
years, many studies have been published on high calorie 
refeeding (HCR) in AN. In 2011, the Royal College of 
Psychiatry published Junior MARSIPAN (focus on 
patients under 18) guidelines to standardize care in the 
United Kingdom, but they mainly relied on experts’ 
opinions due to limited evidence (8).

This literature review is performed to understand the 
initial refeeding management of hospitalized children and 
adolescents with AN. This review also aims to present a 
practical protocol for the management of intrahospital 
refeeding in young anorexic patients. 

Methods

We performed a comprehensive database search 
in June 2023 for abstracts published between January 
2010 and May 2023 in different databases: Pubmed, 
The Cochrane Library and Embase. Search strategies 
combined controlled vocabulary terms (MeSH) with 
keywords for the following concepts: refeeding syn-
drome, energy intake, diet therapy, weight restoration, 
hypophosphatemia, nutritional rehabilitation, anorexia 
nervosa, restrictive eating disorders, child and adolescent.

Inclusion criteria were all relevant studies (randomized 
controlled trials, cohort studies and case-control studies) 
of a refeeding protocol in children, adolescents and young 
adults with AN where feeding protocol is defined and 
outcomes are related to short and/or long-term restoration 
of medical stability (including vital signs, length of stay, 
weight recovery) or cognitive improvements (including 

Figure 1. — Flowchart of studies selection.
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observational studies (14-16). In Davis et al. (21), this 
difference was not significant. 

The Golden’s RCT didn’t find any difference between 
HCR and LCR in rates of clinical remissions, medical 
rehospitalization, number of readmissions or number of 
days hospitalized one year post discharge (11). 

Follow-up in these studies depends on the outcome 
between 4 weeks for the risk of RS (9,12,18,21,23) 
and 1 year for the risk of readmission (11). Correction 
of complications of malnutrition or cognitive function 
recovery was never an outcome. In none of these studies, 
was it possible to investigate long term recovery.

Discussion

Refeeding protocol

This last decade, many studies have researched the 
balance between the benefits of HCR and the risk of 
refeeding syndrome. RS is a potentially lethal disease 
occurring in malnourished patients who have been 
rapidly refed with a fluid and electrolytes instability. The 
risk of RS is the highest in the first 5 days of nutritional 
rehabilitation. In mildly or moderately malnourished 
patients with AN, HCR provides a quicker weight 
restoration, a faster medical stability and a shorter LOS 
without an increase of RS (10,15,18,19). No difference 
has been shown in terms of clinical remission, medical 
rehospitalization, number of readmissions at 1 year 
in comparison with lower calories (11). The impact of 
different refeeding methods on long-term outcomes is 
unknown because the longest follow-up described is one 

was classified as mild, moderate, and severe, with 
different reference ranges. Electrolytes were monitored in 
12 studies. Most of the time, a blood test was performed 
once or twice daily during the first week of refeeding 
(9,12-19,21), except in one study, every one or two 
days (10). Dalenbrook et al. (23) controlled electrolytes 
abnormalities weekly and Smith et al. (21) twice weekly. 
Pettersson et al. (20) did not perform any analysis of 
serum phosphate. All studies monitored electrolytes for 
any clinical signs of RS. 

Nobody described a clinical refeeding syndrome. Only 
mild hypophosphatemia was described in five studies 
(12,17,21-23) with an incidence between 3.5% (17) 
and 46% (21, 22). Three studies started a prophylactic 
phosphate supplementation during the first week of 
refeeding (15,18,19). In Agostino et al. (15) and Madden 
et al. (18), mild hypophosphatemia was absent. In Parker 
et al. (19), it occurred in 1.1% of patients. In other studies, 
phosphate supplementation was prescribed, if necessary, 
except in Dalenbrook (23) where it was systematic with a 
significant underweight below BMI 13 kg/m².

Four studies performed systematic multivitamins or 
calcium supplementation (10,13,18,19).

High calorie refeeding (HCR) is associated with a 
better gain of weight in one RCT (9) and initially in two 
observational studies (14,15) compared to low calorie 
refeeding (LCR). HCR is associated with a rapid gain 
weight from 1.3 kg/week (12) to 2.1 kg/week (19). Con-
servative refeeding is often associated with a loss of 
weight during the first week (13).

Length of stay (LOS) was compared in one RCT (10) 
and was shorter in the HCR than in the LCR and in three 

Table 1. — Randomized controlled trial (RCT) studies of refeeding protocol in adolescent and young adult with AN

Author, years Total Population Refeeding protocol Conclusion

Age (y)
(mean)

% Body 
weight

Eating 
disorder

Initial intake 
(kcal)

Feeding 
Route

O’Connor
et al. 2016 (9)

36 
(18HCR/
18LCR)

10-16
(13,8)

70 % 
mBMI 

AN and AAN LCR 500 + 200/d
HCR 1200 + 200/d

Oral or 
NG if

needed

HCR (38kcal/kg/d) was 
associated with greater weight 
gain than LCR (16 kCal/kg/d) 
without adverse cardiovascular 
outcome or increasing of RS.

Garber et al.
 2021 (10)

120 12-24 
(16.4)

> 60 % 
mBMI

AN and AAN LCR 1400 + 200/d
HCR 2000 + 200/d

Meals 
+ liquid
 ONS

HCR restored medical stability 
significantly earlier than lower-
calorie refeeding. Electrolyte 
abnormalities and other 
adverse events did not differ 
by group. Hospital stay was 4.0 
days shorter among the group 
receiving HCR

Golden et al. 
2021 (11)

111
(60HCR/
51LCR)

12-24 
(16,4)

84,9% 
mBMI

(± 11,7)

AN and AAN LCR 1400 + 200/d
HCR 2000 + 200/d

Meals + 
liquid ONS

No difference between 
HCR and LCR in rates of 
clinical remission, medical 
rehospitalization, number of 
readmission or number of days 
hospitalized one year post 
discharged

AAN : Atypical Anorexia Nervosa, AN : Anorexia Nervosa, HCR : High-Calorie Refeeding, LCR : Low-Calorie Refeeding; mBMI : median Body 
Mass Index, NG : Nasogastric, ONS : Oral Nutritional Supplements.
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Author,
Year Study design Total

Population Refeeding protocol Conclusion

Age (y)
(mean)

% Body 
weight

Eating 
disorder

Initial intake 
(kcal)

Feeding Route

Whitelaw et 
al. 2010 (12)

Retrospective 
chart review

46 12-18
(15,7)

72,9% IBW
(± 9.1)

AN and 
restrictive 

eating 
disorder

Min 1900 +100
-300/d

High risk RS: 1400 
+ 100-300/d

Oral + NG if 
needed

38% of patients with mild 
hypo-phosphatemia. No 
clinical RS. Low IBW (<68%) 
are at greater risk to develop 
hypophosphatemia. 37% of 
phosphorus supplementation. 
Weight gain 1.3kg/week

Garber et al. 
2012 (13)

Prospective
observational

35 9-20
(16,2)

80,1% mBMI
(± 2.3)

AN 800-2200 + 200/d Meals + liquid 
ONS

94% started ≤ 1400 kcal/d(~28 
kcal/kg/d)
83% of patients initially lost 
weight. No RS. 20% supplemen-
tation phosphorus

Garber et al. 
2013 (14)

Prospective 
quasi-

experimental

56 9-20 
(16,2)

79,2 % mBMI 
(± 1,5)

AN LCR: 1100 +100/d
HCR: 1800 +120/d

Meals + liquid 
ONS

No RS; 36% supplementation of 
phosphate. Rate of weight gain 
higher in the HCR. Shorter LOS 
in the HCR group (40,6 kcal/kg) 
versus LCR group (27kcal/kg).

Agostino
et al.
2013 (15)

Retrospective
cohort study

165
(134LCR/
31 HCR)

10-18 
(14,9)

82-85% 
mBMI (± 

10-13)

restrictive 
eating 

disorder

LCR: 1000-1200 
+ 150/d

HCR: 1500-1800 
+ 200/d

NG + oral 
(HCR) versus 

oral (LCR)

Reduced LOS, better weight 
gain initially in HCR nasogastric 
feeding group. No complication 
including or electrolyte 
abnormalities use of phosphate 
supplements

Golden et al. 
2013 (16)

Retrospective
cohort study

310
(88LCR/

222 HCR)

10-21 
(16,1)

78,5% mBMI 
(± 8,3)

AN LCR: 720-1320 + 
200/d or 2d

HCR:1400-2800 + 
200/d or 2d

Meals and snack 
+ high-energy 

liquid ONS

LOS significantly shorter in 
HCR. No difference in between 
groups in terms of hypophos-
phatemia, hypomagnesemia, and 
hypokalemia, including in a 
subanalysis of severely mal-
nourished group

Leclerc et al. 
2013 (17)

Retrospective
chart review

29 12-18 
(14,5)

75,8% IBW 
(min 70%)

AN and 
restrictive 

eating 
disorder

1500 + 250 on D2 
and D3, 250/2d

Oral 3,5% of hypophosphatemia. No 
clinical refeeding syndrome. 
Mean weight gain 0.240 kg/d

Madden et 
al. 2015 (18)

Cohort study 52 12-18 
(14,8)

78.3% EBW AN 2400 until 2400-
3000 in 7 days

Continuous NG 
24-72h then 

cycling + oral

Immediate weight gain. No 
refeeding syndrome observed.

Parker et al. 
2016 (19)

Retrospective
cohort study

162 14-19 
(16 ,7)

80,1% mBMI 
(± 10.2)

restrictive 
eating 

disorder

2400-2800
(mean 2611.7)

Continuous NG 
or cycling NG 
and oral or oral 

only

HCR protocol (started 58.4 
kcal/kg/d) with phosphate sup-
plements provided rapid weight 
gain (+2kg/weeks). No severe 
hypophospha-temia or RS 
observed.

Pettersson et 
al. 2016 (20)

Observational 21 16-24 
(19,9)

BMI 
15.5 ± 0.94

AN 3264 ± 196 
First week

Meals + high-
energy liquid 

ONS

The intensive nutrition therapy 
(74 kcal/kg/d) produced weight 
gain, increased fat and muscle 
mass and decreased food related 
anxiety, without any clinical side 
effects.

Smith et al. 
2016 (21)

Retrospective 
cohort study

129 10-22 
(15,8)

79,4% mBMI 
(± 8,4)

AN and 
AAN

1500 + 500 for gain 
weight 130-200g/

day

Meals + high-
energy liquid 

ONS

Weight gain 1,4 kg/ weeks with 
increasing calories by 164 kcal/
day. No full refeeding syndrome 
but 47% of hypophosphatemia.
Medical stabilization in 15 days

Davis et al. 
2021 (22)

Retrospective
case control

125 (61 
HCR/64

LCR)

< 20 
(14.0)

73.2% mBMI 
(± 6.9)

AN LCR: 1400-1500 
+200-300/3d 

HCR: 1600-1800 
+200-300 kcal/d 

Meals and high-
energy liquid 

ONS
or NG

No cases of severe hypophospha-
temia or refeeding syndrome. 
Higher incidence of mild hypo-
phosphatemia in the HCR group 
(46%HCR/22%LCR). In severe 
malnourished patient is the 
same (42%HCR/20%LCR). No 
difference in LOS

Dalenbrook 
et al. 2022 
(23)

Retrospective
Chart review

120 12 - 20 
(17,3)

62,1 % mBMI 
(± 6)

AN 2000 kcal/day
(Individual 

caloric increases 
in accordance 

with body weight 
development) 

Meals only or 
NG (rare)

No refeeding syndrome observed, 
7,5% hypophosphatemia; 
severely malnourished youth met 
the recommended weight gain 
targets between 0.5 and 1 kg/
week with initial calorie intake à 
57 kcal/kg/d

AAN : Atypical Anorexia Nervosa, AN : Anorexia Nervosa, EBW : Expect Body Weight, HCR : High-Calorie Refeeding, IBW : Ideal Body Weight, LCR : Low-Calorie 
Refeeding, LOS: Length of stay, mBMI : median Body Mass Index, NG : Nasogastric, ONS: Oral Nutritional Supplements.

Table 2. — Retrospective and prospective observational studies of refeeding protocol in adolescent and young adult with AN
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it is complicated to cover all the energy intake by oral 
diet alone in adolescent with hospitalized AN. Two 
recent studies confirm that 30% of young people with 
hospitalized AN specially with lower BMI on admission 
require NGF during hospitalization to complete the oral 
intake (31,32). Another potential benefit of nasogastric 
refeeding is the continuous feeding in patients at high 
risk of RS, it could limit postprandial insulin peaks and 
so the risk of RS (32). Another recent study confirms 
that the combination of natural diet, oral nutritional 
supplementation (ONS) and NGF is the most effective 
in restoring weight (33). Recent guidelines, from the 
American Academy of Pediatrics 2021, indicate that the 
systematic use of nasogastric feeding at the beginning 
(exclusive or not) allows a faster weight gain and medical 
stabilization, as well as a reduction of length of stay but 
there is insufficient evidence to recommend one approach 
over another (34). Indeed, in 2022, MEED recommends 
starting with an oral administration and using NGF for 
patients with life-threatening weight loss or unable to 
achieve sufficient nutritional intake (26).

Phosphate and other supplementations

Given the wide range of symptoms, electrolytes 
levels monitoring can be used to identify RS. Hypo-
phosphatemia (< 1 mmol/L) is often an initial sign of 
RS (7). In this review, only three studies recommend 
routine phosphate supplementation at the start of 
refeeding (first two weeks) with a lower incidence 
of mild hypophosphatemia than in the other studies 
(15,18,19). Five other studies reported up to 1/3 (one up 
to 45%) of patients with mild hypophosphatemia without 
systematic supplementation. However, there is no RS 
with regular blood tests and rapid supplementation in 
mild hypophosphatemia (12-14,21,22). Two studies 
recommend routine phosphate supplementation in high 
risk of RS (12,23). In this review, the risk of RS is more 
correlated with the % mBMI than with the level of 
calorie intake (12). This is consistent with what we found 
in the literature with a high risk of RS in patients with 
< 70% mBMI (7,35). Other criteria of risk of RS are no 
nutritional intake for more than a few (3-4) days, weight 
loss of over 15% in the past 3 months, and abnormal 
electrolytes before refeeding (26). ASPEN and MEED 
do not recommend routine phosphate supplementation 
but a careful daily monitoring of electrolytes and clinical 
signs of RS for the first week of refeeding and a reactive 
supplementation if needed (5,26). In high risk of RS, a 
closer monitoring of electrolytes up to twice daily and 
a preemptive phosphorus supplementation can be made 
(5). In case of moderate hypophosphatemia (0.35-1 
mmol/L), oral intake is recommended. In severe 
hypophosphatemia (<0.35 mmol/L), an intravenous route 
under cardiac monitoring is recommended (7). In all 
cases, if electrolytes become difficult to correct or drop 
abruptly during the initiation of nutrition, calories cannot 
be increased. Decreased calories or cessation of nutrition 

year. Conservative refeeding proposed by the different 
guidelines seems to result in “underfeeding syndrome” 
with especially an initial loss of weight in the first week 
of refeeding (13). Although, there appears to be a wide 
range of HCR (1200-2800 kcal/d;16-74 kcal/kg/d) offered 
in these studies. In conclusion of the Garber’s RCT, HCR 
with more than 1400 calories of initial intake with a daily 
increase of 200 kcal can be proposed in adolescent with 
mildly or moderately malnourished patients (10). 

In severely malnourished patients, especially with 
a percentage of mBMI ≤ 70%, Dalenbrook et al. does 
not observe any clinical RS in 120 adolescents with a 
high calorie intake of 2000 kcal/d (~57 kcal/kg/d) (23). 
Only 7.5% of hypophosphatemia has been described but 
a blood sample was taken only once a week.  Golden 
et al. observes no difference between HCR and LCR 
in terms of hypophosphatemia, hypomagnesemia, and 
hypokalemia in a subanalysis of severely malnourished 
adolescents (16). In literature with a larger inclusion of 
patients with AN, ARFID, bulimia nervosa and eating 
disorder not otherwise specified (EDNOS), Maginot et 
al. and Schlapfer et al. reported a decreased LOS and 
no risk of refeeding syndrome or hypophosphatemia, 
hypomagnesemia or hypokalemia when starting nutri-
tional rehabilitation with higher calories (> 1500 kcal) 
in severely malnourished adolescent (24,25). Although, 
there is a clear lack of RCT in severely malnourished 
adolescent with AN, the most recent guidelines 
replacing Junior MARSIPAN in the United Kingdom, 
Medical Emergencies in Eating Disorders (MEED) 
still recommends an initial intake calorie between 10-
20 kcal/kg/d (26). As of 2020, in Europe, the National 
Institute for Health and Care Excellence guidelines on 
eating disorders recommend to use a standard procedure 
for refeeding to avoid under-nutrition and refeeding 
syndrome (27). Further RCT are needed to expand the 
calorie initially intake. 

In practice, recent studies have demonstrated that HCR 
is well tolerated by patients without increasing anxiety 
compared to LCR. The acceptability from HCR does not 
differ from LCR in adolescents and young adults with 
AN and AAN (28,29).

Route to refeeding

The two main routes to refeeding are oral and 
nasogastric. For the moment, there is no evidence 
to recommend one over the other (30). Most of the 
studies in our review recommend nutritional liquid 
supplementation containing 1 to 1.5 kcal/mL to complete 
the calories if the food cannot cover the energy intake 
(10,11,13,14,16,17,19-21). Nasogastric feeding is not 
used routinely in most of the studies. It is even a reason 
for exclusion in Leclerc (17). In this review, Agostino 
et al. and Madden et al. recommend initially NGF to 
provide a better weight gain or to provide a reduced 
LOS without refeeding complication and electrolyte 
abnormalities (15,18). In our practice, we found that 
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week. Electrolytes (P, K, Mg) are monitored every 24-48 
hours for 7 days to detect RS. The NG tube is commonly 
used with continuous feeding in patients with severe 
malnutrition (Figure 2).

Limitations

This review is a narrative review made with a metho-
dological rigor but this is not a systematic review. Quality 
assessment tools were not used due to the heterogeneity 
and small number of studies included. Several studies 
included are retrospective and/or observational, with 
small sample size and bias selection or loss of follow-
up. As the studies included in this review use very 
diverse protocols, it can be difficult to compare them and 
establish common guidelines. We performed this review 
specifically for adolescents. Due to this choice, some 
pertaining studies could have been overlooked.  

Strengths

This study has resulted in aggregating every pertaining 
study about refeeding of adolescents suffering from AN. 
This review has led to the production of a specific protocol 
based on recent and up to date data. This protocol is now 
used as a reference in the treatment of patient with AN in 
our institution

Conclusion

In patients with a low risk of RS, high-calorie refeeding 
(> 1400 kcal) under close medical supervision can be 
proposed supported. In severely malnourished patients, 
careful calorie intake at baseline is recommended. There 
is a clear lack of randomized controlled trials to support 
higher calorie intake. There is also insufficient evidence 
to recommend a nasogastric tube over oral feeding. 
Reactive phosphate supplementation is still preferred 
to routine supplementation but is discussed in high risk 
of RS. Nutritional rehabilitation in adolescents with AN 
remains complex with an obvious lack of evidence and 
uniformity of care. Strong studies with a unified protocol 
are needed to confirm the safety of HCR especially in 
severe AN adolescents. 

Conflict of interest

None.

Acknowledgement

  The authors would like to acknowledge Pr. Patrick 
Bontems and Dr. Marie Delhaye for their support. 

References

1.	 CAMPBELL K AND PEEBLES R. Eating disorders in children and 
adolescents: State of the art review. Pediatrics, 2014, 134(3): 582-592.         

support may be an option based on practitioner judgment 
and clinical presentation (5).

Thiamin can decrease during the nutritional rehabili-
tation, potentially leading to Wernicke encephalopathy, a 
neurologic complication (5). In adults with AN, the use 
of thiamin supplements, multivitamins and minerals is 
recommended during nutritional rehabilitation (36). In 
this review, thiamin supplementation is not discussed 
in any study. ASPEN and MEED recommend thiamin 
supplementation for 5 to 10 days in pediatric patients (5).

Multivitamins are routinely administered in four 
studies (10,11,15,19). Published recommendations 
from ASPEN, MEED and AAP also support the use of 
multivitamins in addition to encouraging a varied diet 
(5,26,33). Calcium and vitamin D supplements can be 
dosed to target recommended daily amounts (33).

Based on this review and our intrahospital experience, 
we have developed an algorithm that is practical, 
straightforward, and prudent for all patients with AN 
hospitalized in pediatrics or child psychiatry. This 
protocol is not available for patients with comorbidities 
or in intensive care or with severe complication of AN 
(severe bradycardia for example). The ASPEN criteria 
are used to define the risk of RS. Thiamine, phosphorus, 
and multivitamins are given systematically to all patients 
in the first ten days. The initial intake is 35 kcal/kg/d in 
case of low and moderate risk of RS and 15 kcal/kg/d 
in case of high risk. Intakes increase by 5 kcal/kg every 
day in low and moderate risk and every two days in 
high risk to obtain a gain of weight of 0.5 to 1 kg per 

Figure 2. — Practical protocol for the nutritional management 
of adolescents and young adults hospitalized with AN in 
pediatrics or child psychiatry, based on the recommendations 
of NICE, MEED and this review.



High-calorie refeeding in adolescents with anorexia nervosa: a narrative review	 293

Acta Gastro-Enterologica Belgica, Vol. 87, April-June 2024

19.	PARKER EK, FARUQUIE SS, ANDERSON G, GOMES L, KENNEDY 
A, WEARNE CM et al. Higher caloric refeeding is safe in hospitalized 
adolescent patients with restrictive eating disorders. J. Nutr. Metab., 2016.

20.	PETTERSSON C, TUBIC B, SVEDLUND A, MAGNUSSON P, 
ELLEGÅRD L, SWOLIN-EIDE D et al. Description of an intensive nutrition 
therapy in hospitalized adolescents with anorexia nervosa. Eating behaviors, 
2016, 21: 172-178.

21. SMITH K, LESSER J, BRANDENBURG B, LESSER A, CICI J, 
JUENNEMAN R et al. Outcomes of an inpatient refeeding protocol in youth 
with anorexia nervosa and atypical anorexia nervosa at Children’s Hospitals 
and Clinics of Minnesota. J. Eat. Disord., 2016, 4(1): 1-11.

22. DAVIS C, HONG WJN, ZHANG SL, QUEK WEG, LIM KE, OH JY et al. 
Outcomes of a higher calorie inpatient refeeding protocol in Asian adolescents 
with anorexia nervosa. Int. J. Eat. Disord., 2021, 54(1): 95-101.

23. DALENBROOK S, NAAB S, GARBER AK, CORRELL CU, 
VODERHOLZER U, HAAS V. Outcomes of a standardized, high-Caloric, 
inpatient re-alimentation treatment protocol in 120 severely malnourished 
adolescents with anorexia nervosa. J. Clin. Med., 2022, 11(9): 2585.

24. MAGINOT TR, KUMAR MM, SHIELS J, KAYE W, RHEE KE. Outcomes 
of an inpatient refeeding protocol in youth with anorexia nervosa: Rady 
Children’s Hospital San Diego/University of California, San Diego. J. Eat. 
Disord., 2017, 5(1): 1-10.

25. SCHLAPFER L, FUJIMOTO A, GETTIS M. Impact of caloric prescriptions 
and degree of malnutrition on incidence of refeeding syndrome and clinical 
outcomes in patients with eating disorders: A retrospective review. Nutr. Clin. 
Pract., 2022, 37(2): 459-469.

26. Royal College of Psychiatrists. Medical emergencies in eating disorders-
guidance on recognition and management, 2022.

27. Eating disorders: Recognition and treatment: National Institute for Health and 
Clinical Excellence (NICE), 2020. 

28.  AKGÜL S, BONNY AE, MANOS BE, JACKSON K, HOLLAND-HALL 
C. Rapid refeeding does not worsen anxiety in adolescents with anorexia 
nervosa: A pilot study. Eat. Disord., 2022, 30(6): 587-601.

29. ACCURSO EC, CHENG J, MACHEN VI, BUCKELEW S, KREITER A, 
ADAMS S et al. Hospital-based higher calorie refeeding and mealtime 
distress in adolescents and young adults with anorexia nervosa or atypical 
anorexia nervosa. Int. J. Eat. Disord.. 2023, 56(6): 1219-1227.

30. GARBER AK, SAWYER SM, GOLDEN NH, GUARDA AS, KATZMAN 
DK, KOHN MR et al. A systematic review of approaches to refeeding in 
patients with anorexia nervosa. Int. J. Eat. Disord., 2016, 49(3): 293-310.

31. MARCHILI MR, DIAMANTI A, ZANNA V, SPINA G, MASCOLO C, 
ROVERSI M et al. Early naso-gastric feeding and outcomes of anorexia 
nervosa patients. Nutrients, 2023, 15(3): 490.

32. O’CONNOR G, GOLDIN J. The refeeding syndrome and glucose load. Int. J. 
Eat. Disord., 2011, 44: 182-185.

33. TROVATO CM, CAPRIATI T, BOLASCO G, CAMPANA C, PAPA V, 
MAZZOLI B et al. Five-year inpatient management of teenagers with 
anorexia nervosa: Focus on Nutritional Issues. J. Pediatr. Gastroenterol. Nutr., 
2022, 74(5): 674-680.

34. HORNBERGER LL, LANE MA, LANE M, BREUNER CC, ALDERMAN 
EM, GRUBB LK et al. Identification and management of eating disorders in 
children and adolescents. Pediatrics, 2021, 147(1).

35. O’CONNOR G, DASHA N. Refeeding hypophosphatemia in adolescents 
with anorexia nervosa: A systematic review. Nutr. Clin. Pract., 2013, 28(3): 
358-364.

36. ROBINSON P, JONES WR. MARSIPAN: Management of really sick patients 
with anorexia nervosa. BJPsych. Adv., 2018, 24: 20-32.

2.	 LUND BC, HERNANDEZ ER, YATES WR, MITCHELL JR, MCKEE PA, 
JOHNSON CL. Rate of inpatient weight restoration predicts outcome in 
anorexia nervosa. Int .J. Eat. Disord., 2009, 42(4): 301-305.

3.	 HAAS V, KOHN M, KÖRNER T, CUNTZ U, GARBER AK, LE GRANGE 
D et al. Practice-based evidence and clinical guidance to support accelerated 
re-nutrition of patients with anorexia nervosa. J. Am. Acad. Child. Adolesc. 
Psychiatry, 2021, 60(5): 555-561.

4.	 Position of the American Dietetic Association: Nutrition intervention in the 
treatment of anorexia nervosa, bulimia nervosa, and other eating disorders. J. 
Am. Diet. Assoc., 2006, 106(12): 2073-2082.

5.	 Eating disorders: Core interventions in the treatment and management of 
anorexia nervosa, bulimia nervosa, and related eating disorders. National 
Institute for Clinical Excellence. Clinical Guideline 9. London 2004.

6.	 DA SILVA JS, SERES DS, SABINO K, ADAMS SC, BERDAHL GJ, CITTY 
SW et al. ASPEN consensus recommendations for refeeding syndrome. Nutr. 
Clin. Pract., 2020, 35(2): 178-195.

7.	 KATZMAN DK, GARBER AK, KOHN M, GOLDEN NH. Refeeding 
hypophosphatemia in hospitalized adolescents with anorexia nervosa. J. 
Adolesc. Health Off. Publ. Soc. Adolesc. Med., 2014, 55(3): 455.

8.	 MARIKAR D, REYNOLDS S, MOGHRABY, OS. Junior MARSIPAN 
(management of really sick patients with anorexia nervosa). Archives of 
Disease in Childhood-Education and Practice, 2016, 101(3): 140-143. 

9.	 O’CONNOR G, NICHOLLS D, HUDSON L, SINGHAL A. Refeeding 
low weight hospitalized adolescents with anorexia nervosa: A multicenter 
randomized controlled trial. Nutr. Clin. Pract., 2016, 31: 681-689.

10.	GARBER AK, CHENG J, ACCURSO EC, ADAMS SH, BUCKELEW 
SM, KAPPHAHN CJ et al. Short-term outcomes of the study of refeeding 
to optimize inpatient gains for patients with anorexia nervosa: A multicenter 
randomized clinical trial. JAMA pediatrics, 2021, 175(1): 19-27.

11.	 GOLDEN NH, CHENG J, KAPPHAHN CJ, BUCKELEW SM, MACHEN 
VI, KREITER A et al. Higher-calorie refeeding in anorexia nervosa: 1-year 
outcomes from a randomized controlled trial. Pediatrics, 2021, 147(4).

12.	WHITELAW M, GILBERTSON H, LAM PY, SAWYER SM. Does 
aggressive refeeding in hospitalized adolescents with anorexia nervosa result 
in increased hypophosphatemia? J. Adolesc. Health, 2010, 46(6): 577-582.

13.	GARBER AK, MICHIHATA N, HETNAL K, MOSCICKI AB. A prospective 
examination of weight gain in hospitalized adolescents with anorexia nervosa 
on a recommended refeeding protocol. J. Adolesc. Health, 2012, 50(1): 24-
29.

14.	GARBER AK, MAULDIN K, MICHIHATA N, BUCKELEW SM, SHAFER 
MA, MOSCICKI AB. Higher calorie diets increase rate of weight gain and 
shorten hospital stay in hospitalized adolescents with anorexia nervosa. J. 
Adolesc. Health, 2013, 53(5): 579-584.

15.	AGOSTINO H, ERDSTEIN J, DI MEGLIO G. Shifting paradigms: 
Continuous nasogastric feeding with high caloric intakes in anorexia nervosa. 
J. Adolesc. Health, 2013, 53(5): 590-594.

16.	GOLDEN NH, KEANE-MILLER C, SAINANI KL, KAPPHAHN CJ. 
Higher caloric intake in hospitalized adolescents with anorexia nervosa is 
associated with reduced length of stay and no increased rate of refeeding 
syndrome. J. Adolesc. Health, 2013, 53(5): 573-578.

17. 	LECLERC A, TURRINI T, SHERWOOD K, KATZMAN DK. Evaluation of 
a nutrition rehabilitation protocol in hospitalized adolescents with restrictive 
eating disorders. J. Adolesc. Health, 2013, 53(5): 585-589.

18.	MADDEN S, MISKOVIC-WHEATLEY J, CLARKE, S, TOUYZ S, HAY P, 
KOHN MR. Outcomes of a rapid refeeding protocol in Adolescent Anorexia 
Nervosa. J. Eat. Disord., 2015, 3(1): 1-8.


