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Abstract

Background. The Dutch guideline Eating Disorders defines admission criteria for children with anorexia nervosa
(AN) in need for medical stabilization and advices close monitoring to detect refeeding syndrome (RFS) in an
early stage. Methods. Admission criteria, recommendations at admission, and during first week of hospitalization
were evaluated in accordance to the guideline. RFS was defined as decreased electrolyte concentrations and/or
clinical features. Results. 22 patients were included with a total of 50 admissions. VWWe observed that 62% of the
admitted patients met one of the admission criteria, 190/300 (63%) recommended admission examinations were
performed. During admission adherence decreased, in particular daily weighing and physical examination (12% and
6%, respectively). The guideline was not fully followed in any of the patients. None of the hospitalized patients met
the RFS criteria. Conclusion. Guideline adherence was moderate and can be improved by a few adaptations, which
may limit unnecessary laboratory testing.
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Introduction a high demand for the production of phosphorylated inter-
mediates for glycolysis, the Krebs cycle, and the electron
transport chain to form adenosine triphosphate and
2,3-diphosphoglycerate, resulting in a reduction in serum
phosphate concentrations. This increased utilization of
phosphate and subsequent reduction in serum concentra-
tions can lead to arrhythmias, seizures, cardiac failure,
respiratory failure, rhabdomyolysis, coma, and sudden
death——collectively known as the refeeding syndrome
(RFS), a physiological phenomenon that occurs while
refeeding the undernourished patient, a process driven

Anorexia nervosa (AN) is defined as a psychiatric disor-
der characterized by severe disturbances in eating
behaviors and excessive concern with body weight and
shape.! The main characteristics of the disease are pres-
ence of significant weight loss due to voluntary dietary
restrictions associated with a fear of gaining weight and
a refusal to maintain minimum body weight within indi-
cated ranges.! Hospitalization for anorexia may be
required in case of severe psychiatric condition and/or
suicide risk or in case for medical stabilization of the
physical consequences of AN due to starvation and com- | i i
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by insulin.*> Hypophosphatemia is the most consistently
reported biochemical disturbance seen in the RFS.%7
However, the syndrome is complex and may also feature
abnormal sodium and fluid balance; changes in glucose,
protein, and fat metabolism; thiamine deficiency; hypoka-
lemia; and hypomagnesemia as a result from hormonal and
metabolic changes.® The reported incidence of RFS varies
from 0% to 48% with an average incidence of 14 %.°

In 2017 the updated Dutch national guideline Eating
Disorders was published.!” In this guideline admission
criteria for children with AN in need for medical stabili-
zation are defined. During hospitalization weight resto-
ration with a high calorie intake is initiated. The
guideline advices close monitoring including frequent
physical examination and laboratory testing during the
first week of refeeding to detect RFS in an carly stage.
However, it is unknown if, and how often RFS occurs if
this guideline is followed in non-academic general hos-
pitals. Therefore, we determined the adherence to the
guideline and the incidence of RFS in hospitalized ado-
lescents in a non-academic teaching hospital.

Methods
Study Design and Participants

A single center, retrospective, cohort study was con-
ducted. Patients meeting the DSM-5 criteria for AN,!
with an age between 12 and 18years old, and hospital-
ized, between January 2018 and December 2021 were
included. The exclusion criteria were patients trans-
ferred from and to other hospitals.

Guideline

The guideline for Eating Disorders recommends that
during initial presentation the patient history is docu-
mented, including minimum and maximum weight in
recent years and the weight progression over time related
to growth.!” Height, weight, blood pressure, and pulse
are recorded. Physical examination is performed with
special attention to signs of malnutrition. Criteria for
hospital admission are formulated, and these include
arrhythmias, severe hypotension, orthostasis, dehydra-
tion, severe malnutrition, severe electrolyte distur-
bances, hypoglycemia, and hypothermia.

In order to prevent RFS, it’s recommended to start
with a caloric intake of 40 to 60kcal/kg of the current
body weight. Monitoring for RFS consists of blood tests
at admission, daily physical examination, including heart
rate and blood pressure, and 3 times a week additional
blood tests (creatinine, urea, phosphate, potassium, mag-
nesium, glucose, capillary blood gas) and once per week

a complete blood cell count and liver transaminases, and
depending on symptoms more frequently.

Phosphate supplementation is given on a temporary
basis, especially in the case of low or rapidly falling phos-
phate due to refeeding or at the start of refeeding, prefer-
ably oral approximately 1mmol/kg/day. Consideration
may be given to supplementation of thiamine (vitamin
B1). There is no consensus on the optimal thiamine dos-
age. If the patient shows signs of RFS, the energy and
fluid intake is adjusted and symptoms should be treated
appropriately.

Data Collection and Definitions

The total number of hospital admissions per patient was
determined during the study period. Re-admissions
within 5days of the previous admission were excluded.
Per admission demographic data, physical examination
results and laboratory results were collected from the
medical health charts.

Adherence to the guideline was divided in 3 parts.
First, we determined if hospitalization was in line with
the recommended admission criteria. Second, we deter-
mined if the 6 recommendations at admission (heart
rate, blood pressure, weight, temperature, glucose, and
electrolytes) were performed. Third, we determined if
the 3 recommendations (blood tests 3 times a week,
weight daily, physical examination daily) were per-
formed during the first week of hospitalization. The
adherence to the guideline was determined based on the
total number of admissions.

RFS was defined as: (1) severely low electrolytes
concentrations, including Potassium <2.5mmol/L,
Phosphate <0.32mmol/L, Magnesium <0.5mmol/L;
(2) peripheral edema or acute circulatory fluid overload,;
(3) organ dysfunction; (4) and not all features need to be
present.®’

To determine the incidence of RFS we searched for
the number of cases of hypophosphatemia, hypokale-
mia, and hypomagnesemia at the day of admission, at 24
and 72 hours and after 7 days. If a patient was discharged
before day 7, we checked if blood test were done 7 days
after admission at the outpatient clinic department.
Hypophosphatemia was defined based on the CALIPER
database. We also examined medical records for clinical
manifestations of RFS. The incidence of RFS was deter-
mined based on the total number of admissions.

Data Analysis

Statistical analyses were performed using SPSS
Statistics, version 26 (IBM Corp.). A P-value of <.05
was considered as statistically significant.
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Table |. Electrolyte Abnormalities.
Hypophosphate Hypophosphate Hypophosphate
Age at admission at 72 hours at 7 days
(years), (phosphate (phosphate (phosphate Other abnormalities Reason for
Patient Sex (F/M) level) level) level) (levels) abnormalities  Suppletion
| 12, F Yes (0.98) No No Hyponatremia (135) at No No
admission
2 16, F No No Yes (0.93) No No No
3 14, F No No Hypokalemia (3.1) at No No
admission
4 14, F Yes (0.99) Yes (0.97) No No No
5 14, F No No |. Hypokalemia (2.3) Vomiting . Yes,
at admission potassium
2. Hyponatremia (132) . Yes,
and hypokalemia potassium

(2.3) at admission

. No

3. Hyponatremia (121)
at admission

Ethical statement: The study was approved by the
Medical Ethical Review Committee of the Tergooi MC
(V.34.61) and was not subjected to the Medical Research
Involving Human Subject Act and written informed
consent was waived by the Committee (letter 22.008
nWMO anorexia). The data was anonymized using
Castor Electronic Data Management System and com-
plied with the General Data Protection Regulation.

Results

During the study period 22 patients were included with
a total of 50 admissions. The mean days of admissions
was 9.5 (range 1-32days, SD 7.6) (Table 1). Of these 22
patients, 20 (90.9%) were female. Mean age was
15.1year (range 12-17years), weight 47.7 = 8.5kg and
body mass index 16.7 +2.4kg/m?. Seven (31.8%) ado-
lescents were known with one or more psychiatric
comorbidities, including autism, depression, attention
deficit hyperactive disorder, posttraumatic stress disor-
der, anxiety and panic disorder, and personality
disorder.

Adherence to Guideline

Reasons for admission: We observed that 38% of the
admitted patients did not meet one of the admission cri-
teria, of whom 9/50 (18%) were considered somatically
threatened according to the treating physician but not
further specified and in 10/50 (20%) reason for admis-
sion was not specified.

Recommendations at admission: The guideline rec-
ommends to perform 6 measurements at admission,

hence for the 50 included admission a maximum of
300 recommendations. We found that 190 of the 300
(63%) admission recommendations were performed,
namely in 42/50 (84%) for heart rate, 46/50 (92%) for
glucose, 40 (80%) for electrolytes, 13 (26%) for blood
pressure, 6 (12%) for temperature, and 43 (86%) for
weight recording, respectively. In only 4 (8%) admis-
sion all recommendations were performed and docu-
mented. Temperature and blood pressure were often
not performed.

Recommendations during first week of hospitaliza-
tion: The adherence decreased during the admission.
Blood test after 72 hours were most often done in accor-
dance with protocol (66%), three times a week (38%)
and after 7days (22%), respectively. Daily weighing
(12%) and daily physical examination (6%) were rarely
performed. Consequently, in none of the patients the
protocol was completely followed.

Incidence of Refeeding

A total of 8 mild electrolyte abnormalities were present:
6 at admission, one at 72 hours, and one at 7 days (Table
1). None of the electrolyte abnormalities fulfilled the
RFS criteria according to the definitions. None of the
patients received phosphate supplementation. There
were no clinical symptoms of RFS reported.

Discussion

In this retrospective study, the adherence to the guide-
line in hospitalized AN patients, was moderate. Although
one of the goals of the guideline is to detect RFS in an
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carly stage, we did not identify patients meeting the cri-
teria for RFS.

The moderate guideline adherence in our study is in
line to adherence to other Dutch pediatric care guide-
lines, including those for early onset neonatal sepsis,
traumatic brain injury, fever without apparent source,
and functional abdominal pain.!!"!> Reasons for moder-
ate adherence to guidelines can be explained in terms of
both the users and the guideline. In this study we
observed that adherence to admission criteria were low,
which may indicate that clinician’s decided to hospital-
ize these adolescents for other reasons than strictly
medical stabilization. Particular around the COVID
pandemic admission rates increased significantly. For
example, a highly significant increase of 40% in admis-
sion rates has been described in Germany for female
children’s and adolescents' between the pre-COVID-19
and peri-COVID-19periods in 2019 and 2021, respec-
tively.'® A number of these adolescents were not always
in need for medical stabilization as shown that weight
of the patients at admission was higher during the
COVID-19period and fewer patients had clinical signs
typical of AN upon physical examination.!” Furthermore,
adherence to perform blood tests over time decreased as
well, which may be attributed that the patients did not
develop signs of RFS, and that clinician’s considered
these recommendations to strict.

A second finding of our study was that we did not
identify any case RFS case. Various reasons may con-
tribute to this finding. The RFS incidence may be under
estimated due to a number of reasons. First, 38% of the
patients that were admitted to the hospital did not meet
one of the admission criteria. These patients were admit-
ted based on the clinical judgement of the treating pedia-
tricians or based on other non-physical reasons like
social circumstances. Although variation in admission
criteria have been reported, it remains questionable
whether these patients were in need for refeeding and
were at risk for RFS.!" Second, the adherence to the
guideline was poor and decreased during hospitaliza-
tion. One can discuss that, we may have missed mild
clinical signs of RFS as physical exams were not per-
formed daily and missed hypophosphatemia as blood
test were not performed as recommended. On the other
hand, RFS occurs mainly in the first 1 to 5days of hos-
pitalization, so it is not surprising that guideline compli-
ance decreased during hospitalization, especially when
there were no signs of RFS during the first week of
admission. Third, less likely, it could be that some
patients were discharged while still being catabolic.
Fourth, to determine the incidence of RFS in the hospi-
talized patients we applied the most commonly used and
accepted definition based on a combination of severe

electrolyte disturbances and/or clinical features.®’ These
criteria may be too strict for this population. The inci-
dence could have been higher if other RFS definitions
were used. Definitions of RFS are highly heterogeneous
among studies, with some studies only relying on elec-
trolyte disturbances with different cut-offs, and others
also integrating clinical parameters. This also explains
the large variation in reported RFS incidence rates of 0%
to 48%.°

The current study provides baseline data to identify
areas for improvement in our care of adolescents requir-
ing inpatient medical stabilization for AN. Specific areas
for improvement include to decrease the number of lab-
oratory testing during hospitalization. First, if an adoles-
cent is hospitalized for other reasons than medical
stabilization, routine laboratory testing during the time
of admission can be withheld. Second, for those adoles-
cents hospitalized for medical stabilization, given the
low incidence of RFS, we suggest that if laboratory
results are normal after 72 hours, no further blood test
are needed in a patient who is clearly refed. It is, how-
ever, recommended that physical examination and
weight measurement, for example 3 times a week during
hospitalization, is mandatory. In case of weight loss or
signs of persistent catabolic state blood test can be
repeated on individual basis instead of routine testing.
Before start of refeeding it is also mandatory that the
risk for RFS at start of refeeding is estimated based on
objective parameters. We think adherence to the guide-
line can be increased by making these adaptations to the
guideline for this population.

We acknowledge that this study has some limitations,
including a relatively small sample size. We did not per-
form a sample size calculation for detecting RFS.
Although, we do not think that a larger sample size
changes the outcome of our results, it could help to
underscore our conclusions. In addition, due to the retro-
spective nature of this study, we had to rely on the accu-
rate recordkeeping by the medical staff, which may give
a bias. Finally, we did not evaluate the reasons why the
guideline was not followed. The strengths of this study
that it is performed in a non-academic large teaching
hospital and our results may be used to make adapta-
tions to the guideline for this specific population to
decrease unnecessary laboratory testing.

Conclusion

We found a moderate guideline adherence in hospital-
ized adolescents with AN in need for medical stabiliza-
tion in a general hospital. Reasons for this moderate
adherence include that the current guideline recom-
mends often laboratory testing to detect RFS despite that
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the incidence of RFS in this population is very low. We
provided suggestions to decrease the number of labora-
tory testing, which may help to increase adherence to the
guideline.

Author Contributions

All authors contributed to the study conception and design.
Data collection and analysis were performed by IB. All authors
commented on previous versions of the manuscript. All
authors read and approved the final manuscript.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

Ethical Statement

The study was approved by the Medical Ethical Review
Committee of the Tergooi MC (V.34.61) and was not sub-
jected to the Medical Research Involving Human Subject Act.
The data was anonymized using Castor Electronic Data
Management System and complied with the General Data
Protection Regulation.

Informed Consent

Not applicable

ORCID iD

Frans B. P16tz https://orcid.org/0000-0003-3212-2048

References

1. American Psychiatric Association. Diagnostic and
Statistical Manual of Mental Disorders. 5th ed. American
Psychiatric Publishing; 2013.

2. Haglin L. Hypophosphataemia in anorexia nervosa.
Postgrad Med J. 2001;77:305-311.

3. Marinella MA. Refeeding syndrome and hypophosphate-
mia. J Intensive Care Med. 2005;20:155-159.

4. Boateng AA, Sriram K, Meguid MM, Crook M. Refeeding
syndrome: treatment considerations based on collective
analysis of literature case reports. Nutrition. 2010;26:
156-167.

5. Crook MA, Hally V, Panteli JV. The importance of the
refeeding syndrome. Nutrition. 2001;17:632-637.

10.

11.

12.

13.

14.

15.

16.

17.

. Marik PE, Bedigian MK. Refeeding hypophosphatemia in

critically ill patients in an intensive care unit: a prospec-
tive study. Arch Surg. 1996;131:1043-1047. doi:10.1001/
archsurg.1996.0143022003700

. Rio A, Whelan K, Goff L, et al. Occurrence of refeeding

syndrome in adults started on artificial nutrition support:
prospective cohort study. BMJ Open. 2013;3:¢002173.
doi:10.1136/bmjopen-2012-002173

. Corsello A, Trovato CM, Dipasquale V, et al. Refeeding

syndrome in pediatric age, an unknown disease: a narrative
review. J Pediatr Gastroenterol Nutr. 2023;77(6):e75-
e83. doi:10.1097/MPG.0000000000003945

. O’Connor G, Nicholls D. Refeeding hypophosphatemia in

adolescents with anorexia nervosa: a systematic review.
Nutr Clin Pract. 2013;28:358-364.

GGZ Standaarden — Eetstoornissen [Internet]. GGZ stan-
daarden. 2017. Accessed August 2, 2023. https://www.ggz-
standaarden.nl/zorgstandaarden/eetstoornissen/introductie
Schwartz BI, Mansbach JM, Marion JG, Katzman DK,
Forman SF. Variations in admission practices for adoles-
cents with anorexia nervosa: a North American sample. J
Adolescent Health. 2008;43:425-431.

van der Weijden BM, Achten NB, Bekhof J, et al.
Multicentre study found that adherence to national anti-
biotic recommendations for neonatal early-onset sepsis
was low. Acta Paediatr. 2021;110:791-798. doi:10.1111/
apa.15488

Klarenbeek NN, Keuning M, Hol J, et al. Fever without
an apparent source in young infants: a multicenter retro-
spective evaluation of adherence to the Dutch guidelines.
Pediatr Infect Dis J. 2020;39:1075-1080. doi:10.1097/
INF.0000000000002878

van Kalleveen MW, Noordhuis EJ, Lasham C, et al.
Large variation in clinical practice amongst pediatri-
cians in treating children with recurrent abdominal ain.
Pediatr Gastroenterol Hepatol Nutr. 2019;22:225-232.
doi:10.5223/pghn.2019.22.3.225

Niele N, van Houten MA, Boersma B, et al. Multi-centre
study found that strict adherence to guidelines led to com-
puted tomography scans being overused in children with
minor head injuries. Acta Paediatr. 2019;108:1695-1703.
doi:10.1111/apa.14742

Goldberg L, Ziv A, Vardi Y, et al. The effect of COVID-
19 pandemic on hospitalizations and disease characteris-
tics of adolescents with anorexia nervosa. Eur J Pediatr.
2022;181:1767-1771. doi:10.1007/s00431-021-04350-2
Herpertz-Dahlmann B, Dempfle A, Eckardt S. The young-
est are hit hardest: the influence of the COVID-19 pan-
demic on the hospitalization rate for children, adolescents,
and young adults with anorexia nervosa in a large German
representative sample. Eur Psychiatry. 2022;65:e84.
doi:10.1192/j.eurpsy.2022.2345


https://orcid.org/0000-0003-3212-2048
https://www.ggzstandaarden.nl/zorgstandaarden/eetstoornissen/introductie
https://www.ggzstandaarden.nl/zorgstandaarden/eetstoornissen/introductie

