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ABSTRACT

Background: Severe anorexia nervosa (AN) is a life-threatening condition characterized by extreme malnutrition and
multisystem complications that may require intensive care management. Nutritional support in these patients is particularly
challenging because of the high risk of metabolic instability and refeeding syndrome, especially in individuals with extremely
low body mass index (BMI).

Case presentation: We report the case of a 22-year-old woman with severe AN (BMI 9.9 kg/m?) who was admitted to the
emergency department with hypoglycemia, dehydration, electrolyte imbalance, and altered consciousness. Imaging revealed
pneumomediastinum, pneumothorax, and pneumoperitoneum associated with suspected aspiration pneumonia. Due to clini-
cal deterioration with hypotension and septic shock, the patient was transferred to the intensive care unit (ICU), where she
experienced cardiac arrest requiring cardiopulmonary resuscitation, endotracheal intubation, and mechanical ventilation. An
exploratory laparotomy was performed because of suspected abdominal perforation, which was not confirmed. Nutritional
support was initiated with low-dose parenteral nutrition due to dysphagia and aspiration risk, with proactive supplementation
of electrolytes and thiamine to prevent refeeding syndrome. Indirect calorimetry was used to estimate resting energy expen-
diture and guide the adjustment of caloric and protein intake. Enteral nutrition was progressively introduced via nasogastric
tube during the ICU stay.

Discussion: This case illustrates the complexity of managing extreme AN in a critical care setting, where nutritional therapy
must balance the risk of refeeding syndrome with the need to prevent underfeeding. The use of indirect calorimetry supported
individualized nutritional management in a patient with severe metabolic instability.

Conclusions: Although conclusions from a single case are limited, this report highlights the potential role of individualized
nutritional assessment, cautious progression of refeeding, and multidisciplinary collaboration in supporting the stabilization

of patients with extreme AN requiring intensive care.

INTRODUCTION

Anorexia nervosa (AN) is a severe and complex
psychiatric disorder characterized by persistent re-
striction of energy intake, an intense fear of gaining
weight, and a distorted perception of body image.
Eating disorders (EDs) are associated with substan-
tial psychological, medical, and social consequences
and affect individuals across the lifespan [1]. Among
psychiatric illnesses, EDs have some of the highest
mortality rates, with AN considered the most lethal
form due to both medical complications related to
severe malnutrition and an increased risk of suicide
[1]. The clinical course of AN is often complicated by
a wide range of medical and psychiatric comorbidi-
ties. Prolonged malnutrition can lead to multisystem
involvement, affecting cardiovascular, endocrine, ga-
strointestinal, metabolic, and reproductive systems.
These complications may result in significant me-
dical instability and, in severe cases, life-threatening
conditions requiring hospitalization and intensive
medical monitoring [2]. Cardiovascular complica-
tions such as bradycardia, hypotension, electrolyte
abnormalities, and arrhythmias are among the most
common and potentially fatal manifestations. In ad-

dition, patients presenting with extremely low body
weight often experience severe metabolic disturban-
ces and organ dysfunction. Evidence suggests that
lower percentages of ideal body weight at presen-
tation are associated with poorer prognosis and a
higher risk of complications [2]. In addition to the
medical burden, psychiatric comorbidities are highly
prevalent among individuals with eating disorders.
Studies indicate that between 55% and 95% of indi-
viduals diagnosed with an ED experience at least one
comorbid psychiatric disorder during their lifetime,
including mood disorders, anxiety disorders, sub-
stance use disorders, and personality disorders [1].
These comorbidities can significantly influence il-
Iness severity, treatment engagement, and long-term
outcomes, making clinical management particularly
challenging.

Despite advances in therapeutic approaches, reco-
very from AN often remains prolonged and uncer-
tain. Intensive treatment settings, including speciali-
zed inpatient units, play a critical role in stabilizing
medical conditions and promoting weight restora-
tion in patients with severe disease. However, relap-
se rates following discharge remain high. A meta-a-
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nalysis reported relapse rates of approximately 31%
within one year after discharge from eating disor-
der treatment, and longitudinal data suggest that a
substantial proportion of patients require repeated
hospitalizations, often within a relatively short time
frame [3]. Furthermore, longer illness duration has
been associated with poorer clinical outcomes, hi-
ghlighting the importance of early and effective in-
tervention [3].

The management of patients with severe AN there-
fore requires a multidisciplinary approach involving:
doctor, dietitian, psychiatrist and nurse. In cases of
extreme malnutrition or severe medical complica-
tions, treatment in highly specialized medical settin-
gs may be necessary to ensure safe stabilization and
to address the complex physiological consequences
of the disorder [2]. Intensive treatment settings play

Table 1. Refeeding Syndrome Caloric Guidelines Translation

energy malnutrition. At the time of admission,
she was awake, oriented, and partially coopera-
tive within her physical limitations. A stage II
sacral pressure injury was documented. Imaging
studies revealed bilateral pneumomediastinum,
pneumothorax, and pneumoperitoneum, asso-
ciated with bronchogenic inflammatory findings
consistent with suspected aspiration pneumonia.
A bedside swallowing assessment showed dyspho-
nia, impaired coordination between breathing and
swallowing, and ineffective cough reflex, indica-
ting a high risk of aspiration. Artificial nutritional
support was therefore indicated. Total parenteral
nutrition (TPN) was initiated despite limited ve-
nous access and technical difficulties in placing a
central venous catheter.

Risk Category | Initial Caloric Intake (kcal/kg/day)

Subsequent Increase

Moderate Risk | 15-20 during the first 24h

Gradual increase every 2-3 days based on electrolyte
levels

High Risk 5-10 during the first 24h

Increases every 12-24 hours to reach 20 kcal/kg
within 2 days

Extreme Cases

(BMI < 12) Even < 5 kcal/kg/day

Continuous monitoring (at least every 12 hours).

a crucial role in restoring weight, improving eating
behaviors, and providing a structured and supporti-
ve environment for patients during the most critical
phases of the illness [3]. Nevertheless, the transition
from intensive treatment to less structured care set-
tings can represent a vulnerable period for patients,
with an increased risk of relapse and clinical dete-
rioration [3]. A comprehensive understanding of the
medical complications associated with severe AN
and the challenges related to treatment and recovery
is therefore essential for optimizing patient manage-
ment and improving long-term outcomes.

CASE PRESENTATION

A 22-year-old female patient with severe under-
nutrition was brought by her mother to the Emer-
gency Department of Perugia University Hospital
(Umbria, Italy) on October 25, 2023. On admis-
sion, the patient presented with reduced level of
consciousness, severe hypoglycemia (51 mg/dl),
dehydration, electrolyte imbalance with hypona-
tremia (127 mEq/L), thrombocytopenia (Plate-
lets 11000/ul) and elevated liver transaminases
(GOT 87 UI/L, GPT 100 UI/L), blood pressure
(BP) 80/65, SpO2 93%, heart rate (HR) 105 bpm,
ECG showing sinus tachycardia, afebrile. Initial
management included intravenous glucose infu-
sion and fluid resuscitation.

After initial stabilization, the patient was admitted
to the internal medicine ward for severe protein—
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On October 28, 2023, the patient experienced
progressive clinical deterioration characterized
by severe hypotension (65/30 mmHg) and was
transferred to the Intensive Care Unit (ICU) with
suspected septic shock. Volume resuscitation and
inotropic support were initiated. Shortly after ad-
mission to the ICU, the patient developed car-
diac arrest. Cardiopulmonary resuscitation was
performed with return of spontaneous circu-
lation, followed by endotracheal intubation and
mechanical ventilation. Due to the presence of
pneumoperitoneum and suspicion of gastrointe-
stinal perforation, the patient underwent urgent
exploratory laparotomy; however, no abdominal
perforation was identified. Broad-spectrum anti-
biotic therapy was initiated under infectious dise-
ase consultation.

On October 30, 2023, the patient was evaluated
by the Clinical Nutrition and Dietetics Service.
At that time, she remained intubated and sedated
with propofol. Nutritional support was reassessed
after the initial initiation of low-dose parenteral
nutrition according to international clinical nutri-
tion guidelines (Table 2).

Indirect calorimetry and bioelectrical impedance
analysis were performed to estimate energy requi-
rements, and caloric and protein intake were sub-
sequently adjusted. Anthropometric assessment
during the ICU stay was performed using indirect
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Table 2. Nutritional Comparison: Severe Anorexia Nervosa (ESPEN Guidelines: Clinical nutrition in psychia-
try, 2021[4], and Royal College of Psychiatrists (MEED): Medical Emergencies in Eating Disorders, 2022,
updated 2025[5]) vs. Critically Il Patient (ESPEN Guidelines: Clinical nutrition in the intensive care unit, 2019,

updated 2023[6]).

Characteristic

Severe Anorexia Nervosa (BMI < 13 kg/m?2)

Critically Il Patient

Metabolic State | Hypometabolism

Stress-induced Hypermetabolism

Caloric Goal .
art failure

Prevent Refeeding Syndrome (RFS) and he-

Avoid overfeeding and hypercapnia

Use of Indirect
Calorimetry (IC)

Define a safe "starting point" (baseline)

Adjust intake based on disease variations

Protein intake | 0.8-1.2 g/kg

1.3-2.0 g/kg

Evolution

ght gain)

Rapid transition to hypercaloric phase (wei-

Isocaloric maintenance until clinical sta-
bility

methods, as the patient was unable to stand for
direct weight measurement. Mid-upper arm cir-
cumference (MUAC) and a bed scale were used.
Height was estimated at 1.65 m and body weight
at 27 kg, corresponding to an estimated BMI of
9.9 kg/m2 Given the extremely high risk of re-
feeding syndrome associated with a BMI below
10 kg/m?, a preventive supplementation protocol
was implemented before and during nutritional
therapy. Thiamine supplementation was admini-
stered prior to initiation of parenteral nutrition,
together with daily monitoring and correction of
electrolytes, including phosphate, magnesium, po-
tassium, and calcium. Electrolyte levels were mo-
nitored daily and supplemented as required. This
approach was adopted in alignment with inter-
national recommendations for the prevention of
refeeding syndrome in patients with severe mal-
nutrition [7, 8].

During the ICU stay, the patient initially recei-
ved total parenteral nutrition through a central
venous catheter. The initial nutritional solution
consisted of a peripheral ternary mixture (840
mL/day providing approximately 588 kcal and 21
g of protein), adjusted to maintain fluid balance
and to account for the caloric contribution from

propofol lipid infusion. Enteral nutrition was
introduced on the tenth day of ICU stay throu-
gh a nasogastric tube while parenteral nutrition
was progressively adjusted. The enteral formula
used was a nutritionally complete, normocaloric,
high-protein formula with a high medium-chain
triglyceride content and reduced glycemic index.
Nutritional support was administered by conti-
nuous infusion over 24 hours using a peristaltic
pump, with gradual increases in caloric and pro-
tein intake.

Throughout the ICU stay, serial laboratory tests
and thoracic and abdominal imaging were perfor-
med. During hospitalization, the patient developed
bloodstream infection due to Stenotrophomonas
maltophilia, requiring prolonged targeted anti-
biotic therapy. Early physiotherapy was initiated
during ICU hospitalization with progressive mo-
tor rehabilitation. A total of 23 physiotherapy ses-
sions were performed, progressing from passive
mobilization to voluntary upper limb activation,
improvement in trunk control, and the ability to
maintain a seated position for prolonged periods.
The patient remained in the ICU for 39 days.
Following clinical and metabolic stabilization, she
was transferred to another hospital closer to her
place of residence for continuation of care.

Table 3. Summerv of nutrition management during ICU stav

REE Prealbum Energy Protein Keal/
Day in BMI PhA s
(keal/d in intake intake Sedation Comment
IcU (Kg/m?) ) -~
ay) (mg/dL)  (kcal/day} {g/day) (keal)
1st 2.9 - - 11.0 720 18 53 Admissien in [CU
3rd 9.9 - - - 672 24 47 ROSC
5th 2.9 1.9 888 - 672 24 185 Detitian assessment
§th 9.9 1.6 852 6.8 672 24 185
Start of MEF via
10th 9.9 - 928 - 1037 47 185

nasogastric tube
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Figure 1. Change in energy intake through EN and PN

Figure 2. Change in protein intake through EN and PN

Discussion

Severe AN represents one of the most critical
forms of malnutrition encountered in clinical
practice and is associated with high morbidity
and mortality due to multisystem complications
related to prolonged starvation. Extreme mal-
nutrition can affect nearly every organ system,
leading to cardiovascular instability, metabolic
disturbances, respiratory complications, and in-
creased susceptibility to infections [9, 10]. The
present case describes a young woman with
extremely severe malnutrition (BMI 9.9 kg/m?)
who presented with metabolic instability, respi-
ratory complications, and septic shock requiring
admission to the intensive care unit (ICU). Such
extremely low BMI values are rarely reported
in the literature and are associated with a high
risk of medical complications and poor clinical
outcomes [9]. Severe malnutrition can lead to
profound physiological alterations, including im-
paired immune response, significant muscle wa
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sting, and compromised organ function, which
may contribute to the development of infections
and hemodynamic instability [10].

A central issue in the management of patien-
ts with severe AN is the initiation of nutritional
support. Although nutritional rehabilitation is
essential for recovery, refeeding in severely mal-
nourished patients carries a significant risk of
refeeding syndrome (RFS), a potentially life-thre-
atening condition characterized by electrolyte
shifts, particularly hypophosphatemia, fluid im-
balance, and metabolic disturbances [6]. Patien-
ts with extremely low BMI, prolonged starvation,
and severe weight loss are considered at very
high risk for this complication [6]. For this rea-
son, international guidelines recommend careful
nutritional initiation with close monitoring and
proactive supplementation of electrolytes and
micronutrients, particularly phosphate, potas-
sium, magnesium, and thiamine before and du-
ring nutritional therapy [11, 6].

In the present case, the extreme severity of mal-
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nutrition (BMI 9.9 kg/m?) and concomitant clini-
cal instability necessitated a particularly cautious
and progressive approach [7]: nutritional therapy
was initiated cautiously with low-dose parente-
ral nutrition and progressive caloric adjustment
guided by indirect calorimetry. The use of indi-
rect calorimetry allowed estimation of the pa-
tient’s resting energy expenditure and supported
the adjustment of caloric intake while avoiding
excessive caloric administration during the early
phase of refeeding. This approach is particularly
relevant in critically ill patients, where overfee-
ding may exacerbate metabolic stress and incre-
ase the risk of complications [8, 11].

Another important aspect of this case is the
transition from parenteral to enteral nutrition
during the ICU stay. Early introduction of ente-
ral nutrition, when clinically feasible, is generally
recommended because it helps maintain ga-
strointestinal integrity and may reduce the risk
of infectious complications [11]. In this patient,
enteral nutrition was gradually introduced via
nasogastric tube while maintaining parenteral
support, allowing progressive nutritional rehabi-
litation.

Patients with severe AN admitted to the ICU
often require complex multidisciplinary manage-
ment involving intensivists, dietitian, infectious
disease consultants, and physiotherapists. Seve-
re muscle wasting and prolonged immobilization
are common in patients with extreme malnutri-
tion and can significantly affect functional reco-
very. Early physiotherapy and mobilization may
therefore play an important role in preventing
further muscle loss and promoting recovery of
functional capacity. [12, 13]. This case also hi-
ghlights the complexity of managing infections
in severely malnourished patients. Malnutrition
is known to impair immune function and increa-
se susceptibility to opportunistic infections. [14;
15]. The development of bloodstream infection
caused by Stenotrophomonas maltophilia re-
quired prolonged antibiotic therapy and careful

monitoring due to the patient’s fragile metabolic
condition and immunological vulnerability.
Overall, this case illustrates the clinical challen-
ges associated with the management of extre-
mely severe anorexia nervosa in a critical care
setting. Early recognition of medical complica-
tions, cautious initiation of nutritional support,
prevention of refeeding syndrome, and multidi-
sciplinary management are essential elements in
the care of these patients.

CONCLUSION

This case report highlights the challenges of mana-
ging extreme anorexia nervosa in a intensive care
setting. In patients with extremely low BMI va-
lues, initiating refeeding requires a delicate balance
between the need to rapidly correct malnutrition and
the risk of refeeding syndrome. The use of indirect
calorimetry represents a valuable tool for guiding
individualized nutritional prescriptions, especially
when predictive equations may be unreliable in con-
ditions of extreme malnutrition. Careful monitoring
of electrolytes, micronutrients, and metabolic para-
meters was essential to minimize the risk of refee-
ding syndrome while providing adequate nutritional
support. The case also emphasizes the complexity
of providing care in an intensive care setting that
is not specialized for eating disorders. Adaptation
of standard critical care protocols, close supervision,
and incremental adjustments of nutritional therapy
were required to address the patient’s specific needs.
Furthermore, the experience underscores the impor-
tance of a multidisciplinary approach. Coordination
among intensivists, nutrition specialists, dietitians,
infectious disease consultants, and physiotherapists
appeared to support both medical stabilization and
early functional recovery. While conclusions from a
single case are limited, this report suggests that indi-
vidualized nutritional assessment, cautious progres-
sion of refeeding, and close multidisciplinary colla-
boration may be beneficial when managing patients
with extreme AN in critical care. Further studies are
needed to confirm these observations and to define
optimal strategies in similar clinical scenarios.
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