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It is rare for patients to survive and be discharged with extensive severe burns
in combination with severe acute kidney injury (AKI). The case under discussion
involved a patient who had sustained critical burn injuries, with 96% of the patient’s
total body surface area affected, 80% of which were categorized as third-degree
burns. Severe AK| was observed on the initial day following the burn injury, and
continuous renal replacement therapy (CRRT) was commenced on the subsequent
day. In response to inadequate oral intake, long-term enteral and supplemental
parenteral nutrition was administered. To address the hypermetabolic state and
promote wound healing, a dynamic, individualized nutritional support plan was
implemented during the patient’s hospitalization. Regular monitoring of patients’
resting energy expenditure via indirect calorimetry ensures adequate energy and
nutrient substrates are provided, while administering growth hormone to promote
wound healing. Nutritional therapy efficacy is dynamically assessed through wound
healing rate, clinical signs, serum prealbumin levels, and other relevant indicators
to guide timely adjustments in nutritional intervention. On the 96th day, the
patient’'s wound had mostly healed and was transferred to a rehabilitation facility
for continued treatment. This case presents an exceptionally complex clinical
scenario, combining extensive burns with acute kidney injury. During a period
of 95 consecutive days of CRRT, the burn wounds achieved substantial healing
and the patient survived to discharge. A comparison with previously published
case reports indicates that the case we report is distinguished by a larger total
burn surface area, a prolonged course of CRRT, and a markedly more convoluted
clinical trajectory. A precise, continuously refined nutritional support strategy and
multidisciplinary team collaboration were instrumental in achieving a favorable
outcome.
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1 Introduction

Burns are defined as injuries to the skin and underlying tissues
caused by heat, chemicals, electricity, or radiation, with thermal
factors being the primary cause (1). The severity of burns is typically
assessed comprehensively based on the total body surface area
(TBSA) affected, the depth of the burn, along with the patient’s age.
Burns affecting only the epidermis are classified as superficial first-
degree burns; burns involving part of the dermis with redness and
fluid exudation are second-degree burns; burns affecting the entire
dermis are third-degree burns; and those penetrating to subcutaneous
tissue, muscle, or bone are classified as fourth-degree burns.
Clinically, minor burns are typically defined as those with TBSA<
10% and superficial characteristics. In contrast, severer burns
encompass various scenarios, including >10% TBSA in elderly
patients, >20% TBSA in adults, or >30% TBSA in children. Severe
burns frequently entail a series of complications (2). Treatment for
severe burns involves early fluid resuscitation, wound management,
intensive care and organ function support, infection prevention and
control, nutritional and metabolic support, as well as rehabilitation
therapy (3). Nutritional interventions for burns present distinct
challenges when compared to those for general critical illnesses. This
is primarily due to the abnormal nutrient metabolism that is
characteristic of burns (4, 5). The primary objectives of nutritional
and metabolic therapy in burn patients are to deliver targeted
nutritional support, stimulate protein synthesis, and accelerate
wound healing (6-8).

The incidence of acute kidney injury (AKI) following burns
ranges from 9 to 50%, with a mortality rate exceeding 80%.
Continuous renal replacement therapy (CRRT) is the preferred
supportive measure (9-11). CRRT clears toxins but also drives
nutrient losses and raises energy expenditure, making nutritional
management even more complex (12).

The recovery trajectory of patients with critical burns is rendered
even more complicated when acute kidney injury (AKI) necessitates
long-term continuous renal replacement therapy (CRRT), thereby
significantly increasing the complexity of nutritional support.

2 Case presentation

On 22 September 2024, a 59-year-old male patient (height 170 cm,
weight 77 kg) sustained full-body thermal fluid burns after coming
into contact with molten iron water at temperatures between 700 and
800 °C at the workplace. Following initial cooling with cold water, the
patient was urgently transported to a local medical center, where he
underwent tracheotomy, central venous cauterization, resuscitation,
and basic wound management. Approximately 5 h after the trauma,
the patient was transferred to The Second Affiliated Hospital, Zhejiang
University School of Medicine.

Admission findings included the following: temperature 35 °C,
respiratory rate 8/min, heart rate 65/min, and blood pressure
101/78 mmHg. Physical examination revealed singed nasal hairs,
hoarseness, and conjunctival oedema with ectropion. The burns were
found to be distributed over a total of 96% of the body surface area,
with 80% classified as third-degree (see Figure 1).

Laboratory tests indicated the following abnormal: Calcium:
1.85 mmol/L (]); Hemoglobin: 195 g/L (1); Albumin: 24.6 g/L (|);
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D-dimer: 5180 pg/L FEU (1); Creatine kinase: 324 U/L (1); Aspartate
aminotransferase: 132 U/L (1); Total bilirubin: 32.0 pmol/L (1);
Creatinine: 112.5 pmol/L (1); Arterial pH: 7.343 (l); pCOz:
47.0 mmHg (1); Glucose: 14.50 mmol/L (1); Lactate: 6.50 mmol/L (1).

Early enteral nutrition is standard care for burn patients, as oral
intake alone is insufficient to meet their heightened metabolic
demands. Nasogastric feeding is the preferred route; however, post-
pyloric feeding may be used as an alternative in cases of high
aspiration risk. In the intensive care unit (ICU), EN is typically
initiated with a fiber-supplemented polymeric formula (1, 13).
Following emergency debridement surgery, the patient was transferred
to the burn intensive care unit (BICU). In light of the potential for
airway oedema resulting from inhalation injury, a nasogastric (NG)
tube was inserted during the initial phase of fluid resuscitation, with
the objective of establishing an enteral nutrition pathway.
Approximately 8 h post-injury, enteral nutrition was initiated via the
NG tube at an initial infusion rate of 20 ~ 30 mL/h. The Enteral
Nutritional Suspension (Total protein fiber, TPF), with an energy
density of 1.5 kcal/mL, was administered continuously through a
feeding pump.

Adults with burns >20% TBSA require fluid resuscitation of
2 ~ 4 mL/kg/%TBSA within the first 24 h, provided intravenous access
is available. Resuscitation should be titrated to a urine output of
0.5 ~ 1 mL/kg/h and a mean arterial pressure >70 mm Hg to prevent
under- or over-resuscitation (14, 15). In order to address the shock that
occurred during the initial phase of the burn injury, aggressive fluid
resuscitation was initiated, with a total intake of 18,820 mL in the first
24 h. However, the patient’s mean urine output on Day 1 was only
16.8 mL/h, and the urine exhibited a tea-like appearance. During the
second 24-h, the patient received a total fluid volume of 8,970 mL;
however, urine output remained markedly low at 12.9 mL/h, and
laboratory findings demonstrated progressive deterioration of renal
function (blood urea nitrogen levels of 13.31 mmol/L and creatinine
levels of 280.4 pmol/L). Following a comprehensive assessment, CRRT
was initiated. Renal injury did not reverse during the patient’s period
of hospitalization, and CRRT continued until discharge. Throughout
the subsequent course of treatment, the patient’s fluid therapy regimen
was continuously adjusted according to physiological requirements,
cardiopulmonary status, and laboratory parameters. Nutritional
support served as a substantial source of fluid intake and was integrated
into the comprehensive fluid management strategy, along with other
fluid sources such as intravenous infusions and oral rehydration.

After severe burns, patients transition from an initial
hypometabolic phase to a prolonged hypermetabolic state. Given the
inaccuracy of predictive equations, indirect calorimetry is the gold
standard for assessing energy requirements (16), a metabolic cart was
used to measure the patient’s energy requirements from day 3.
According to the Indirect calorimetry (IC) data, the patient’s average
resting energy expenditure (REE) during the first week was
approximately 2,087 kcal/day. In consideration of the initial stress
response and endogenous heat production following trauma, a
nutritional support strategy was implemented that was below target
energy requirements. From D 1 to D 3, the daily infusion volume was
500 mL (providing 750 kcal energy and 30 g protein); from D 4 to D7,
this was gradually increased to 750 mL daily (providing 1,125 kcal
energy and 45 g protein).

Considering that the patient was expected to undergo multiple
surgeries and require long-term tube feeding, an additional
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Admission
FIGURE 1
The patient’s burn wound from admission to discharge.

Nasojejunal (NJ) tube was placed during the 2nd week of
hospitalization. A dual-lumen (NG + NJ) enteral nutrition therapy
was started to reduce the risk of gastrointestinal bleeding and
aspiration pneumonia. The NG feeding delivered enteral nutrition at
a low rate of 20 mL/h, while the NJ feeding provided a continuous
infusion of nutritional solution at the standard rate of 50 ~ 70 mL/h.
As shown in Figure 2, both tubes were connected to a single container
of enteral nutrition and infused simultaneously at different rates.
Feeding was well tolerated, with infusion volumes proportional to
respective rates and adjusted temporarily based on clinical tolerance
(e.g., gastric residual volume).

The patient’s REE increased to 2,700 kcal/day during the 2nd
week, while serum prealbumin (PA) decreased from 107 mg/L to
87 mg/L. Considering the calories provided by intravenous fluids and
CRRT dialysate (approximately 700 kcal/day), we increased the
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nutritional to 1,500 mL, providing 2,250 kcal of energy and 90 g of
protein (calculated based on the product labeling). The patient’s
energy intake approached the measured REE, with a protein intake of
around 1.1 g/kg/day. To promote protein synthesis and wound
healing, subcutaneous injections of recombinant human growth
hormone 4 U/day were administered as an initial dose. Subsequently,
the growth hormone dose was adjusted to 8 U/day in week 4 and
further escalated to the target dose of 12 U/day by week 7, which was
maintained until discharge. During the dose titration period, blood
glucose monitoring frequency was increased to every 2h, and
glycemic fluctuations were promptly managed.

From the 3rd week onwards, the patient entered a critical phase of
wound repair and tissue regeneration. REE increased to 3,501 kcal/day
(see Figure 3). From the 4th week onwards, the patient’s PA levels showed
an upward trend, indicating improved nutritional status. By the 5th week,

frontiersin.org


https://doi.org/10.3389/fnut.2025.1749501
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

Shanetal.

FIGURE 2
The schematic diagram of the dual-lumen (NG + NJ) enteral
nutrition.

PA levels had risen to 93.5 mg/L, but then declined again from the 6th
week (73 mg/L) and dropped to 42 mg/L by the 7th week. The patient
experienced infection during this period, and we speculate that the
decline in PA levels may be associated with the infection, although
inadequate nutritional intake cannot be ruled out. As EN alone could not
meet the patient’s high metabolic demands, supplemental Parenteral
nutrition (PN) in the week 6, providing an additional 730 kcal of energy
and 50 g of amino acids and 900 mL fluid volume per day (formulation
provided in the Supplementary material). This increased the patient’s
total energy intake to 2,808 keal (35 keal/kg/day) and their protein intake
to around 122 g (1.5 g/kg/day).

From the 7th week onwards, an additional 10.8 g/day of glutamine
(GLN) was added to the PN formula to promote wound healing and
maintain intestinal mucosal barrier function. At this stage, the patient
was able to swallow small volumes of liquid and oral medications.
Therefore, an additional 30 g of GLN powder was administered orally
each day, bringing the total protein intake to 224 g/day. At this point,
the patient’s total daily energy intake reached 47 kcal/kg, with a
protein intake of around 2.9 g/kg. Additionally, the growth hormone
dose was adjusted to 12 U/day. This nutritional regimen was
maintained until the patient was discharged.

At week 10 (day 68), the patient was weaned off mechanical
ventilation and resumed spontaneous breathing. By week 14 (day 96),
the area of the wound that was still unhealed had reduced to 5%,
presenting as scattered, superficial lesions. The patient was transferred
to a local medical institution for further treatment. At discharge, the
patient’s vital signs were stable. Laboratory showed: WBC 16.8 x 10°/L
(1), PLT: 157 x 10°/L; Hb 49 g/dL (}), ALT23 U/L, AST 37 U/L, Thil
12.1 pmol/L, Total protein: 73.9 g/L, ALB 32.2 g/L (1), PA 87 mg/L ({).

During the hospitalization, the patient underwent 11
dermatological operations and sustained three septic-shock episodes,
accepted 23.6 L plasma and 202 units of red-cell transfusion. The
patient was still unable to obtain sufficient nutrition through oral
intake at this time and the NJ feeding tube remained in place at
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discharge. As renal function had not yet recovered, the patient
required ongoing CRRT therapy following hospital discharge. Notably,
at the time of discharge, the patient exhibited symptoms of anemia
and a disorder of bone metabolism (abnormal osteocalcin and
f-collagen degradation products).

We have presented the patients nutritional plan during
hospitalization in a visual manner through tables, images, and other
means. Figure 1 depicts the patients burn wound. Figure 3
structurally illustrates the main nodes and strategies of nutritional
therapy administered to the patient during their hospital stay.
Figure 2 visually illustrates the schematic diagram of the dual-lumen
enteral nutrition pathway. Table 1 summarizes the patients actual
energy and protein intake during BICU hospitalization. Energy from
enteral nutrition (EN), parenteral nutrition (PN), oral intake, human
albumin, glucose solutions in intravenous fluids, and energy
substrates (glucose and citrate) with CRRT were all included in total
energy intake. The energy contribution of substrates was calculated
as follows: 0.59 kcal/mmol for citrate, 4 kcal/g for glucose, 9 kcal/g
for fat, and 4 kcal/g for protein (12, 17). Figure 4 systematically
illustrates the dynamic changes in nutritional and metabolic status of
a critically ill burn patient over a 14-week ICU hospitalization. It
reflects multiple aspects, including energy and protein metabolism
characteristics, adjustments in nutritional support strategies, and
trends in key clinical indicators. Panel A shows the time-dependent
reduction in total body surface area burned (TBSA, %). Meanwhile,
resting energy expenditure (REE, kcal/day), assessed via indirect
calorimetry (IC), was significantly elevated during the early phase of
illness and remained at a high, fluctuating level in the initial weeks of
hospitalization, indicative of a pronounced hypermetabolic stress
response. Panel B demonstrates a positive correlation between
protein intake and serum prealbumin levels; as protein intake
increased, so did prealbumin concentrations, highlighting the impact
of nutritional intake on hepatic synthetic function and short-term
nutritional status. Panel C depicts variations in average daily energy
intake (kcal/kg/day) and protein intake (g/kg/day) throughout the
ICU stay, illustrating the progressive refinement of nutritional
support protocols as the clinical condition evolved. Panel D,
presented as a stacked bar chart, details the composition of daily total
energy intake from various sources, including enteral nutrition (EN),
parenteral nutrition (PN), glucose-containing solutions (GSS), and
continuous renal replacement

contributions  related to

therapy (CRRT).

3 Discussion

In the early stages of severe burns, the patient’s metabolic rate can
increase to more than twice the baseline level, and this hypermetabolic
state often persists for two weeks or longer. This sustained
hypermetabolic response has been shown to trigger severe catabolism,
leading to immunosuppression and substantial depletion of lean body
mass. Energy expenditure in patients suffering from burns fluctuates
dynamically throughout the process of wound healing. While the REE
predictive formulas often overestimate or underestimate actual energy
expenditure. Malnutrition can impede wound healing, while
overfeeding may lead to metabolic complications such as fatty liver,
azotemia, and hyperglycemia (16). Indirect calorimetry (IC) is
regarded as the gold standard for measuring REE, particularly in
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FIGURE 3
Timeline of nutritional treatment during the patient’s hospital stay.

Note: D,day; W, week; NG,nasogastric; NJ, Nasojejunal ; rGH, recombinant human growth hormone; SPN, Supplemental parenteral nutrition; PA, serum prealbumin
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TABLE 1 Daily average energy and protein intake of the patient during the BICU stay.

Source of energy

kcal/d = kcal/

Source of protein

EN ORAL PN  GSS kg/d HSA  ORAL-
GLN
1 1392.86 0.00 0.00 235.35 320.08 1948.29 25.30 60.00 0.00 85.00 0.00 145.00 1.88
2 2035.71 0.00 0.00 174.64 526.51 2736.86 35.54 81.43 0.00 37.14 0.00 118.57 1.54
3 2250.00 0.00 0.00 110.50 447.98 2808.48 36.47 90.00 0.00 32.14 0.00 122.14 1.59
4 2678.57 0.00 0.00 141.00 486.39 3305.97 4293 107.14 0.00 29.29 0.00 136.43 1.77
5 2361.43 0.00 0.00 89.71 435.80 2886.94 37.49 95.01 0.00 22.14 0.00 117.16 1.52
6 2250.00 0.00 623.31 59.16 475.71 3408.18 44.26 90.00 44.40 32.14 0.00 166.54 2.16
7 2250.00 120.00 727.20 112.03 441.59 3599.39 46.75 90.00 51.80 52.14 30.00 223.94 291
8 2250.00 120.00 744.57 79.97 461.01 3655.55 47.47 90.00 56.14 42.86 30.00 219.00 2.84
9 2250.00 120.00 826.57 67.66 402.86 3667.09 47.62 90.00 67.00 38.57 30.00 225.57 293
10 2250.00 120.00 839.43 72.15 400.27 3681.85 47.82 90.00 67.00 53.57 30.00 240.57 3.12
11 2250.00 120.00 788.00 69.58 337.98 3565.56 46.31 90.00 67.00 45.71 30.00 232.71 3.02
12 2250.00 120.00 788.00 87.23 347.35 3592.58 46.66 90.00 67.00 39.29 30.00 226.29 2.94
13 2250.00 120.00 788.00 60.86 393.20 3612.06 46.91 90.00 67.00 28.57 30.00 215.57 2.80
14 2250.00 120.00 788.00 69.19 298.14 3525.33 45.78 90.00 67.00 15.00 30.00 202.00 2.62

#PN, parenteral nutrition; EN, enteral nutrition, delivered via both nasogastric (NG; ~20 mL/h) and nasojejunal (NJ; 50 ~ 70 mL/h,), with the NJ route accounting for the majority of the
volume and caloric intake; GSS, glucose-containing intravenous solutions; CRRT-AC, citrate anticoagulant used in CRRT; HSA, human albumin; ORAL-GLN, orally glutamine; REE, resting

energy expenditure.

mechanically ventilated patients (18, 19). Therefore, guided by the
established metabolic phases following burn injury, we employed a
metabolic cart for IC to serially assess REE during the first 10 weeks
of hospitalization, informing timely adjustments to the nutritional
regimen.

The complexity of this patient’s clinical nutritional management
stems primarily from the combined effects of severe burns, irreversible
AKI, and dialysis therapy. While CRRT removes uremic toxins, it also
results in the loss of small-molecule nutrients such as amino acids,
glucose, and water-soluble vitamins (20). Research indicates that
patients undergoing CRRT may lose approximately 17% of
intravenously administered amino acids and 4% of glucose in the
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dialysate (21). Another important aspect to consider is the citrate
anticoagulant used in CRRT, which partially enters the systemic
circulation and undergoes subsequent metabolism, thereby providing
additional energy (17). However, it is also important to note that
continuous extracorporeal circulation results in some heat loss (22).
Additionally, the use of CRRT may affect CO, clearance efficiency and
interfere with the accuracy of REE measurements performed by the IC
(23). During the early hypermetabolic phase of critically ill patients, the
thermogenic effect of endogenous substrates is difficult to quantify
precisely, further complicating metabolic assessment (24). This patient
developed marked catabolism from severe burns and received
prolonged CRRT, leading to significant ongoing losses of nutrients and
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FIGURE 4

anticoagulant used in CRRT.

Nutritional parameters during the patient’s hospitalization. (A) REE and the remaining burn surface area (TBSA, %). The TBSA gradually decreased over
time, while resting energy expenditure (REE, kcal/day) significantly increased in the early phase after burn injury and progressively declined as wound
healing advanced; (B) The impact of protein intake on serum prealbumin levels during the BICU stay. PA levels increased concomitantly with higher
energy and protein intake; however, these trends were interpreted as supportive indicators rather than definitive evidence of nutritional adequacy,
given the influence of inflammation and infection; (C) Average daily energy and protein intake; (D) Energy and protein intake and sources during BICU
stay; TBSA, total body surface area; PN, parenteral nutrition; EN, enteral nutrition; GSS, glucose-containing intravenous solutions; CRRT, citrate

B - Protein Prealbumin

110.00 250.00

100.00
90.00 200.00
80.00

50.4
70.00 150.00 -
60.00 =
) 100.00
50.00
40.00 <66
30.00
20.00 0.00

i B

3 4 5 6 i 4 8 > 10 11 12 13 14
BICU Stay(week)

g/day

D i EN

3 4 5

PN I GSS s CRRT

4000.00
3500.00

L 10 12 13 14

6 7 8 11
BICU Stay(week)

3000.00
2500.00
2000.00

1500.00 l
1000.00

500.00 I
0.00

1 2

Energy (Kcal/d)

energy. Standard nutritional protocols would likely have failed to meet
actual requirements, resulting in a substantial supply-demand gap.
Given this complex clinical condition, we routinely measured REE and
used it-along with clinical status, evolving laboratory parameters, and
energy contributions from concurrent therapies-to set higher targets
for both caloric and protein intake. We also implemented enhanced
monitoring of serum proteins, blood glucose, and lipid profiles to
prevent undernutrition and overfeeding. This strategy was essential for
achieving optimal wound healing.

A burn that affects more than 40% of the TBSA has the potential
to affect the entire body. In patients with extensive burn injuries, an
increase in metabolism is observed. This state of increased metabolism
is known as hypermetabolism. A proportion of this energy is derived
from the breakdown of the patient’s own muscles, resulting in muscle
wasting. This deficit in energy and nutrient substrate can result in
prolonged burn wound and donor site healing. The catabolic state can
be treated with anabolic agents that reverse the protein breakdown.
One of the anabolic agents recommended for such a treatment
approach is recombinant growth hormone (25). Recombinant human
growth hormone (thGH) has been reported to attenuate catabolism
and may contribute to improved wound healing outcomes in adults
with severe burns, although its impact on hard clinical endpoints
remains controversial. Moreover, thGH’s impact on the patient’s blood
glucose is an adverse effect that deserves clinical attention (26). In this
case, thGH was initiated at a low dose (4 U/day), consistent with expert
consensus (7, 27) and manufacturer guidelines (0.2-0.4 IU/kg/day) (7)
and titrated upward based on glycemic response, with intensified
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glucose monitoring to mitigate hyperglycemia and ensure a favorable
efficacy-safety balance. We posit that, in the presence of adequate
energy and nutritional substrates, growth hormone plays a pivotal role
in promoting wound healing. However, this requires further validation
through additional clinical studies in the future.

Glutamine (GLN) has been shown to have significant clinical
importance for patients suffering from burns. A number of studies
have previously demonstrated that levels of GLN decrease in patients
undergoing major surgery, in intensive care units, and in burn
patients. It has been demonstrated that a deficiency in GLN results in
a loss of intestinal epithelial barrier function. The present study
investigates the effects of GLN supplementation on intestinal mucosal
atrophy during PN. GLN has been demonstrated to maintain levels of
parenteral and intestinal immunoglobulin A, thereby significantly
improving the outcomes of patients with burns by reducing mortality,
shortening hospital stays and markedly decreasing Gram-negative
bacteremia (28). ESPEN’s Guideline in Intensive Care Unit
recommends that in patients with burns >20% body surface area,
additional enteral doses of GLN (0.3 ~ 0.5 g/kg/d) should be
administered as soon as EN is commenced (29). Consequently, for this
patient, we administered supplemental GLN (0.5 g/kg/day)
intravenously and orally for the majority of the hospitalization period.

Traditional nutritional monitoring indicators, such as body weight
and muscle mass, have limited applicability for critically ill patients
with extensive burns. However, there is currently no reliable biomarker
to assess the response to nutritional therapy in critically ill patients
(30). Serum PA is considered a sensitive predictor of clinical outcomes
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and a quality marker of nutritional support. Nevertheless, its
susceptibility to inflammation limits its utility in critically ill patients
(31). In this case, we interpreted a rising trend in PA levels as indicative
of adequate nutritional support. As shown in Figure 4, PA levels
increased concomitantly with higher energy and protein intake.
Notably, the PA levels declined during episodes of infection, we did not
attribute this decrease to insufficient nutritional intake. Throughout the
treatment period, considering that CRRT may lead to energy and
protein loss, particularly amino acids from parenteral nutrition (21),
nutritional targets were set slightly above standard recommendations
for typical burn patient (energy: 40 kcal/kg/day; protein: 2.5 g/kg/day)
(32, 33). Under this regimen, the patient achieved satisfactory wound
healing and did not develop overfeeding-related metabolic
complications, such as hyperglycemia, azotemia, or fatty liver disease.
Critically ill patients are at high risk of stress-related mucosal
disease (SRMD). SRMD-related gastrointestinal bleeding is also
associated with an increased risk of death (34). Proton pump inhibitors
and H2 receptor antagonists are currently the primary drugs used to
prevent stress ulcers in critically ill patients (34-36). However,
prolonged use of acid-suppressing drugs in intensive care settings has
raised clinical concerns as it may increase the risk of adverse events,
such as hospital-acquired pneumonia and Clostridium difficile infection
(37, 38). Prior studies have suggested that enteral nutrition can reduce
the incidence of gastrointestinal bleeding in both burn patients and
critically ill patients who are on mechanical ventilation (39-41).
Trophic feeding involves administering lower volumes of nutrients via
the gastrointestinal tract. This can protect intestinal epithelial integrity,
stimulate brush border enzyme secretion, enhance immune function
and prevent bacterial translocation (42). NG and NJ feeding are the
two most widely used methods of enteral nutrition. NG tube placement
is simple and more closely mimics the natural feeding process.
However, there is a higher risk of aspiration with this method in
critically ill, comatose, or positional restricted patients. NJ feeding is
used primarily for patients who cannot tolerate NG feeding.
Conversely, their narrow lumen makes them susceptible to blockages
and intestinal intolerance (43-45). NJ feeding bypasses the stomach,
thereby reducing local irritation to the gastric mucosa and the
neutralizing effect of gastric acid. Long-term use may increase the risk
of stress-related mucosal diseases and gastrointestinal bleeding.
Although NG feeding is generally the preferred route for enteral
nutrition in critically ill patients, the frequent surgical interventions
and ongoing use of mechanical turning beds or medical fluidized beds
in this patient necessitated NJ feeding as the primary enteral route to
minimize the risks of tube displacement and aspiration. However,
prolonged post-pyloric feeding can lead to gastric disuse, and we
believe that trophic feeding may have beneficial effects. A study
conducted in a neurosurgical intensive care unit (48) demonstrated
that the combined utilization of NG and NJ feeding can serve as a
management strategy for stress ulcers in critically ill patients. In this
strategy, the primary function of the NG tube is to facilitate
gastrointestinal decompression and drainage, while the NJ tube
provides enteral nutrition. A similar dual-lumen enteral access was
adopted in this patient, as illustrated in Figure 2. Two feeding tubes
were performed in both nostrils, with the distal ends positioned in the
stomach and jejunum, respectively. However, both tubes were
connected to the same enteral nutrition container, thereby serving as
shared enteral feeding pathways. The NG feeding delivered trophic
feeding at a rate of 20 mL/h, while the NJ tube provided the primary
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nutritional feeding at 50 mL/h. It is the objective of this strategy to
establish equilibrium between the feeding objective and the protection
of the mucosa of the stomach. Despite the potential discomfort
associated with dual-lumen placement, a comprehensive evaluation of
risks and benefits has led to the conclusion that this approach is the
optimal choice for the patient.

Research indicates that a multidisciplinary collaborative model in
the nutritional management of critically ill patients contributes to
improved clinical outcomes (46, 47). In the treatment of patients with
severe burns, a multidisciplinary team comprising clinicians, nurses,
pharmacists, nutritionists and rehabilitation therapists has been
established. The formulation and adjustment of the overall treatment
plan was led by physicians. The nutritionist managed complex
nutritional issues and provided expert guidance, including aspiration
risk assessment, initiation of PN, and glutamine supplementation,
while nurses were responsible for executing medical orders and
providing bedside care. Pharmacists were tasked with medication
selection, dose optimization, and drug monitoring, and rehabilitation
therapists conducted measurements of the patients REE and
implemented limb function rehabilitation training. All members are
responsible for conducting weekly summaries and discussions, as well
as formulating the treatment plan for the following week. This
collaborative model was found to play a crucial role in integrating the
strengths of each specialty and achieving personalized treatment, thus
serving as a key factor in the patient’s ultimately positive outcome.

This case study also presents certain limitations in treatment.
Firstly, it is important to note that the measurement of weight during
the patient’s period of hospitalization was challenging due to the use
of thick gauze and dressings, complex treatment lines, and specialized
beds (medical fluidized bed or turning beds). The energy and protein
goals, which were calculated based on the subject’s pre-injury weight,
may not align with their actual requirements. In estimating the energy
contribution of nutritional substrates, we relied on the theoretical
energy yield derived from the assumption of complete combustion-a
standard approach in nutritional science. While this provides a useful
idealized benchmark, it inevitably diverges to some extent from the
actual metabolizable energy available to the patient. This discrepancy
is a well-recognized limitation in the field and remains a technical
challenge that current methodologies have yet to resolve. Secondly, the
protective restrictions in place prevented regular assessment of muscle
mass and quality, which limited the comprehensive evaluation of
treatment outcomes. Furthermore, despite the patient’s PA levels
demonstrating a consistent upward trend (see Figure 4), the final
follow-up test could not be completed due to the patient and their
family’s urgent request for discharge and rehabilitation. Furthermore,
laboratory findings at the time of discharge indicated abnormal bone
metabolism, potentially related to prolonged immobilization and
calcium-phosphorus metabolism disorders induced by continuous
CRRT. The absence of systematic bone density monitoring during the
patient’s period of hospitalization represented a significant limitation
in the management of the patient. These shortcomings provide
important insights for the clinical management of similar cases.

4 Conclusion

In summary, in the nutritional management of long-term CRRT for
severely burned patients with acute kidney injury, a multidisciplinary team
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comprising physicians, nurses, pharmacists, nutritionist, and traditional
Chinese medicine rehabilitation therapists implemented precise nutritional
monitoring and rehabilitation management. The patient’s individualized
nutritional therapy plan was formulated based on a comprehensive
consideration of multiple factors, including metabolic alterations induced
by burns, indirect calorimetry measurements, the impact of CRRT on
nutritional requirements, and the patient’s capacity for protein synthesis.
Regarding enteral nutrition, a novel approach was adopted: a dual-lumen
(NG + NJ) enteral feeding route was established, utilizing a TPF infusion to
harness the synergistic effects of both conventional and trophic feeding
strategies. In parallel, while closely monitoring metabolic parameters,
subcutaneous growth hormone injections were administered to enhance
anabolic processes and accelerate wound healing. A multifaceted approach
was employed to assess the patient’s response to nutritional therapy. This
included not only observing the patient’s mental status and rate of wound
healing but also excluding inflammatory interference and using serum PA
as a quantitative biomarker of protein synthesis. Additionally, rehabilitation
therapists provided the patient with moderate physical exercise to preserve
muscle strength. Ultimately, the patients deep burns were successfully
healed. The present case offers a valuable opportunity for the acquisition of
practical experience in a clinical context. Future clinical practice should
emphasize enhanced monitoring of weight fluctuations, muscle mass/
quality, and bone density to comprehensively evaluate nutritional status and
treatment efficacy.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material, further inquiries can be directed
to the corresponding author/s.

Ethics statement

The studies involving humans were approved by the Ethics Committee
of the Second Affiliated Hospital, Zhejiang University School of Medicine.
The studies were conducted in accordance with the local legislation and
institutional requirements. Written informed consent for participation was
not required from the participants or the participants’ legal guardians/next
of kin in accordance with the national legislation and institutional
requirements. Written informed consent was obtained from the participant/
patient(s) for the publication of this case report.

Author contributions

HS: Funding acquisition, Investigation, Visualization, Writing —
original draft, Writing - review & editing. XC: Methodology,

References

1. Davé, D. R., Nagarjan, N., Canner, J. K., Kushner, A. L., and Stewart, B. T., SOSAS4
Research Group. Rethinking burns for low & middle-income countries: differing
patterns of burn epidemiology, care seeking behavior, and outcomes across four
countries. Burns 2018. 44: 1228-1234. doi: 10.1016/j.burns.2018.01.015

2. Jeschke, MG, van Baar, ME, Choudhry, MA, Chung, KK, Gibran, NS, and Logsetty, S.
Burn injury. Nat Rev Dis Primers. (2020) 6:11. doi: 10.1038/s41572-020-0145-5

Frontiers in Nutrition

10.3389/fnut.2025.1749501

Supervision, Writing - review & editing. YH: Data curation,
Investigation, Writing — original draft. TS: Data curation, Writing —
original draft. CY: Methodology, Supervision, Writing - original draft.
CH: Conceptualization,

Project administration, Supervision,

Writing - review & editing.

Funding

The author(s) declared that financial support was received for this
work and/or its publication. This study was supported by the Research
Project on High-Quality Development of Hospital Pharmacy, National
Institute of Hospital Administration, National Health Commission of
China (grant no. NIHAYSZX2540).

Conflict of interest

The author(s) declared that this work was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declared that Generative AI was not used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure accuracy,
including review by the authors wherever possible. If you identify any
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fnut.2025.1749501/
full#supplementary-material

3. Bagley, BA, Senthil-Kumar, P, Pavlik, LE, Nabi, FM, Lee, ME, Hartman, BC, et al.
Care of the Critically Injured Burn Patient. Ann Am Thorac Soc. (2022) 19:880-9. doi:
10.1513/AnnalsATS.202110-1099CME

4. Jeschke, MG, Chinkes, DL, Finnerty, CC, Kulp, G, Suman, OE, Norbury, WB, et al.
Pathophysiologic response to severe burn injury. Ann Surg. (2008) 248:387-401. doi:
10.1097/SLA.0b013e3181856241

frontiersin.org


https://doi.org/10.3389/fnut.2025.1749501
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fnut.2025.1749501/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fnut.2025.1749501/full#supplementary-material
https://doi.org/10.1016/j.burns.2018.01.015
https://doi.org/10.1038/s41572-020-0145-5
https://doi.org/10.1513/AnnalsATS.202110-1099CME
https://doi.org/10.1097/SLA.0b013e3181856241

Shan et al.

5. Peng, X. Metabolic staging and nutritional treatment strategies of severely burned
patients. Chin ] Burns. (2021) 37:805-10. doi: 10.3760/cma.j.cn501120-20210802-00264

6. Herndon, DN, and Tompkins, RG. Support of the metabolic response to burn
injury. Lancet. (2004) 363:1895-902. doi: 10.1016/S0140-6736(04)16360-5

7. Rousseau, AF, Losser, MR, Ichai, C, and Berger, MM. ESPEN endorsed
recommendations: nutritional therapy in major burns. Clin Nutr. (2013) 32:497-502.
doi: 10.1016/j.cInu.2013.02.012

8. Grammatikopoulou, MG, Theodoridis, X, Gkiouras, K, Stamouli, EM,
Mavrantoni, ME, Dardavessis, T, et al. AGREEing on guidelines for nutrition
Management of Adult Severe Burn Patients. JPEN ] Parenter Enteral Nutr. (2019)
43:490-6. doi: 10.1002/jpen.1452

9. Thalji, SZ, Kothari, AN, Kuo, PC, and Mosier, MJ. Acute kidney injury in burn
patients: clinically significant over the initial hospitalization and 1 year after injury: an
original retrospective cohort study. Ann Surg. (2017) 266:376-82. doi: 10.1097/
SLA.0000000000001979

10. Gordon, T, Al-Zeer, B, Zhu, B, Romann, A, Neufeld, P, Griesdale, D, et al. Long-
term renal function after burn-related acute kidney injury with continuous renal
replacement therapy. Burns. (2024) 50:1762-8. doi: 10.1016/j.burns.2024.05.019

11. Legrand, M, Clark, AT, Neyra, JA, and Ostermann, M. Acute kidney injury in
patients with burns. Nat Rev Nephrol. (2024) 20:188-200. doi: 10.1038/s41581-023-00769-y

12.Fishman, G, and Singer, P. Metabolic and nutritional aspects in continuous
renal replacement therapy. J Intensive Med. (2023) 3:228-38. doi: 10.1016/j.
jointm.2022.11.001

13. Taylor, BE, McClave, SA, Martindale, RG, Warren, MM, Johnson, DR,
Braunschweig, C, et al. Guidelines for the provision and assessment of nutrition support
therapy in the adult critically ill patient: Society of Critical Care Medicine (SCCM) and
American Society for Parenteral and Enteral Nutrition (a.S.PE.N.). Crit Care Med.
(2016) 44:390-438. doi: 10.1097/CCM.0000000000001525

14. Cartotto, R, Burmeister, DM, and Kubasiak, JC. Burn shock and resuscitation:
review and state of the science. J Burn Care Res. (2022) 43: 567-585. doi: 10.1093/
jber/irac025

15. Cartotto, R, Johnson, LS, Savetamal, A, Greenhalgh, D, Kubasiak, JC, Pham, TN,
etal. American burn association clinical practice guidelines on burn shock resuscitation.
J Burn Care Res. (2024) 45:565-89. doi: 10.1093/jbcr/irad125

16. Nunez, JH, and Clark, AT. Burn patient metabolism and nutrition. Phys Med
Rehabil Clin N Am. (2023) 34:717-31. doi: 10.1016/j.pmr.2023.06.001

17.Balik, M, Zakharchenko, M, Leden, P, Otahal, M, Hruby, J, Polak, E et al.
Bioenergetic gain of citrate anticoagulated continuous hemodiafiltration--a comparison
between 2 citrate modalities and unfractionated heparin. J Crit Care. (2013) 28:87-95.
doi: 10.1016/j.jcrc.2012.06.003

18. Mtaweh, H, Tuira, L, Floh, AA, and Parshuram, CS. Indirect calorimetry:
history, technology, and application. Front Pediatr. (2018) 6:257. doi: 10.3389/
fped.2018.00257

19. Achamrah, N, Delsoglio, M, De Waele, E, Berger, MM, and Pichard, C. Indirect
calorimetry: the 6 main issues. Clin Nutr. (2021) 40:4-14. doi: 10.1016/j.
clnu.2020.06.024

20. Zappitelli, M, Juarez, M, Castillo, L, Coss-Bu, ], and Goldstein, SL. Continuous
renal replacement therapy amino acid, trace metal and folate clearance in critically ill
children. Intensive Care Med. (2009) 35:698-706. doi: 10.1007/s00134-009-1420-9

21. Scheinkestel, CD, Adams, F, Mahony, L, Bailey, M, Davies, AR, Nyulasi, I, et al.
Impact of increasing parenteral protein loads on amino acid levels and balance in
critically ill anuric patients on continuous renal replacement therapy. Nutrition. (2003)
19:733-40. doi: 10.1016/50899-9007(03)00107-2

22. Onichimowski, D, Goraj, R, Jalali, R, Grabala, J, Mayzner-Zawadzka, E, and
Czuczwar, M. Practical issues of nutrition during continuous renal replacement therapy.
Anaesthesiol Intensive Ther. (2017) 49:309-16. doi: 10.5603/AIT.a2017.0052

23.Jonckheer, J, Spapen, H, Malbrain, M, Oschima, T, and De Waele, E. Energy
expenditure and caloric targets during continuous renal replacement therapy under
regional citrate anticoagulation. A viewpoint. Clin Nutr. (2020) 39:353-7. doi: 10.1016/j.
clnu.2019.02.034

24. Kreymann, KG, and de Heer, G. Nutrition therapy for critically ill patients - five
key problems. Clinical Nutr. (2025) 46:45-51. doi: 10.1016/j.cInu.2025.01.004

25. Breederveld, RS, and Tuinebreijer, WE. Recombinant human growth hormone for
treating burns and donor sites. Cochrane Database Syst Rev. (2014) 9:1-50. doi:
10.1002/14651858.CD008990.pub3

26. Tian, FY, Wu, B, Xu, T, and Jiang, XH. Systematic evaluation on effectiveness and
safety of recombinant human growth hormone in treating adult patients with severe

Frontiers in Nutrition

09

10.3389/fnut.2025.1749501

burn. Zhonghua Shao Shang Za Zhi. (2017) 33:568-73. doi: 10.3760/

cma.j.issn.1009-2587.2017.09.009

27. Editorial Board of the Chinese Journal of Burns. Consensus on the use of
recombinant human growth hormone in the treatment of burns. Chinese Journal of
Burns. (2010) 26:236-239. doi: 10.3760/cma.j.issn.1009-2587.2010.03.026

28. Wischmeyer, PE. Glutamine in burn injury. Nutr Clin Pract. (2019) 34:681-7. doi:
10.1002/ncp.10362

29. Singer, P, Blaser, AR, Berger, MM, Calder, PC, Casaer, M, Hiesmayr, M, et al.
ESPEN practical and partially revised guideline: clinical nutrition in the intensive care
unit. Clin Nutr. (2023) 42:1671-89. doi: 10.1016/j.cInu.2023.07.011

30. Ferrie, S, and Allman-Farinelli, M. Commonly used "nutrition" indicators do not
predict outcome in the critically ill: a systematic review. Nutr Clin Pract. (2013)
28:463-84. doi: 10.1177/0884533613486297

31. Pardo, E, Jabaudon, M, Godet, T, Pereira, B, Morand, D, Futier, E, et al. Dynamic
assessment of prealbumin for nutrition support effectiveness in critically ill patients.
Clinical Nutr. (2024) 43:1343-52. doi: 10.1016/j.cInu.2024.04.015

32.Brown, RO, and Compher, CAmerican Society for Parenteral and Enteral
Nutrition Board of Directors. A.S.P.E.N. Clinical guidelines: nutrition support in adult
acute and chronic renal failure. JPEN ] Parenter Enteral Nutr. (2010) 34:366-77. doi:
10.1177/0148607110374577

33. Fiaccadori, E, Sabatino, A, Barazzoni, R, Carrero, JJ, Cupisti, A, de Waele, E, et al.
ESPEN guideline on clinical nutrition in hospitalized patients with acute or chronic
kidney disease. Clin Nutr. (2021) 40:1644-68. doi: 10.1016/j.cInu.2021.01.028

34. Newberry, C, and Schucht, J. Use of enteral nutrition for gastrointestinal bleeding
prophylaxis in the critically ill: review of current literature. Curr Nutr Rep. (2018)
7:116-20. doi: 10.1007/s13668-018-0232-3

35. Cook, DJ, Fuller, HD, Guyatt, GH, Marshall, JC, Leasa, D, Hall, R, et al. Risk factors
for gastrointestinal bleeding in critically ill patients. N Engl ] Med. (1994) 330:377-81.
doi: 10.1056/nejm199402103300601

36. Al-Dorzi, HM, and Arabi, YM. Prevention of gastrointestinal bleeding in critically
ill patients. Curr Opin Crit Care. (2021) 27:177-82. doi: 10.1097/MCC.0000000000000803

37.Ohbe, H, Morita, K, Matsui, H, Fushimi, K, and Yasunaga, H. Stress ulcer
prophylaxis plus enteral nutrition versus enteral nutrition alone in critically ill patients
at risk for gastrointestinal bleeding: a propensity-matched analysis. Intensive Care Med.
(2020) 46:1948-9. doi: 10.1007/s00134-020-06136-w

38. Wong, A, Kane-Gill, SL, and Barletta, JE. Pharmacological prevention of
gastrointestinal bleeding in critically ill patients. Curr Opin Crit Care. (2025) 31:204-11.
doi: 10.1097/mcc.0000000000001251

39. Choctaw, W, Fujita, C, and Zawacki, BE. Prevention of upper gastrointestinal
bleeding in burn patients: a role for 'elemental’ diet. Arch Surg. (1980) 115:1073-6.

40. Pingleton, SK, and Hadzima, SK. Enteral alimentation and gastrointestinal
bleeding in mechanically ventilated patients. Crit Care Med. (1983) 11:13-6. doi:
10.1097/00003246-198301000-00005

41. Raff, T, Germann, G, and Hartmann, B. The value of early enteral nutrition in the
prophylaxis of stress ulceration in the severely burned patient. Burns. (1997) 23:313-8.
doi: 10.1016/50305-4179(97)89875-0

42. Singer, P, Blaser, AR, Berger, MM, Alhazzani, W, Calder, PC, Casaer, MP, et al.
ESPEN guideline on clinical nutrition in the intensive care unit. Clin Nutr. (2019)
38:48-79. doi: 10.1016/j.cInu.2018.08.037

43. Sefton, EJ, Boulton-Jones, JR, Anderton, D, Teahon, K, and Knights, DT. Enteral
feeding in patients with major burn injury: the use of nasojejunal feeding after the failure
of nasogastric feeding. Burns. (2002) 28:386-90. doi: 10.1016/50305-4179(02)00006-2

44. Toussaint, E, Van Gossum, A, Ballarin, A, and Arvanitakis, M. Enteral access in
adults. Clin Nutr. (2015) 34:350-8. doi: 10.1016/j.cInu.2014.10.009

45. Clark, A, Imran, J, Madni, T, and Wolf, SE. Nutrition and metabolism in burn
patients. Burns Trauma. (2017) 5:11. doi: 10.1186/s41038-017-0076-x

46.Lalueza Broto, P, and Lépez Delgado, JC. Multidisciplinary approach to
nutritional medical therapy in critical patients. Nutr Hosp. (2024) 41:13-8. doi:
10.20960/nh.05302

47.Song, IA, Lee, K, Lee, S, Kim, K, and Oh, TK. Implementation of a multidisciplinary
nutritional support team and clinical outcomes in critically ill patients with COVID-19.
Clin Nutr. (2024) 43:315-21. doi: 10.1016/j.cInu.2023.12.007

48. Lu, T, and Guan, J. Combined application of nasogastric tubes and nasointestinal
tubes in neurosurgical intensive care patients with stress ulceration: a novel solution to
treatment and early enteral nutrition. Springerplus. (2016) 5:1769. doi: 10.1186/
540064016-3431-7

frontiersin.org


https://doi.org/10.3389/fnut.2025.1749501
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.3760/cma.j.cn501120-20210802-00264
https://doi.org/10.1016/S0140-6736(04)16360-5
https://doi.org/10.1016/j.clnu.2013.02.012
https://doi.org/10.1002/jpen.1452
https://doi.org/10.1097/SLA.0000000000001979
https://doi.org/10.1097/SLA.0000000000001979
https://doi.org/10.1016/j.burns.2024.05.019
https://doi.org/10.1038/s41581-023-00769-y
https://doi.org/10.1016/j.jointm.2022.11.001
https://doi.org/10.1016/j.jointm.2022.11.001
https://doi.org/10.1097/CCM.0000000000001525
https://doi.org/10.1093/jbcr/irac025
https://doi.org/10.1093/jbcr/irac025
https://doi.org/10.1093/jbcr/irad125
https://doi.org/10.1016/j.pmr.2023.06.001
https://doi.org/10.1016/j.jcrc.2012.06.003
https://doi.org/10.3389/fped.2018.00257
https://doi.org/10.3389/fped.2018.00257
https://doi.org/10.1016/j.clnu.2020.06.024
https://doi.org/10.1016/j.clnu.2020.06.024
https://doi.org/10.1007/s00134-009-1420-9
https://doi.org/10.1016/s0899-9007(03)00107-2
https://doi.org/10.5603/AIT.a2017.0052
https://doi.org/10.1016/j.clnu.2019.02.034
https://doi.org/10.1016/j.clnu.2019.02.034
https://doi.org/10.1016/j.clnu.2025.01.004
https://doi.org/10.1002/14651858.CD008990.pub3
https://doi.org/10.3760/cma.j.issn.1009-2587.2017.09.009
https://doi.org/10.3760/cma.j.issn.1009-2587.2017.09.009
https://doi.org/10.3760/cma.j.issn.1009-2587.2010.03.026
https://doi.org/10.1002/ncp.10362
https://doi.org/10.1016/j.clnu.2023.07.011
https://doi.org/10.1177/0884533613486297
https://doi.org/10.1016/j.clnu.2024.04.015
https://doi.org/10.1177/0148607110374577
https://doi.org/10.1016/j.clnu.2021.01.028
https://doi.org/10.1007/s13668-018-0232-3
https://doi.org/10.1056/nejm199402103300601
https://doi.org/10.1097/MCC.0000000000000803
https://doi.org/10.1007/s00134-020-06136-w
https://doi.org/10.1097/mcc.0000000000001251
https://doi.org/10.1097/00003246-198301000-00005
https://doi.org/10.1016/s0305-4179(97)89875-0
https://doi.org/10.1016/j.clnu.2018.08.037
https://doi.org/10.1016/s0305-4179(02)00006-2
https://doi.org/10.1016/j.clnu.2014.10.009
https://doi.org/10.1186/s41038-017-0076-x
https://doi.org/10.20960/nh.05302
https://doi.org/10.1016/j.clnu.2023.12.007
https://doi.org/10.1186/s40064016-3431-7
https://doi.org/10.1186/s40064016-3431-7

	Optimizing nutrition and metabolism in a severely burned patient during prolonged continuous renal replacement therapy: a case report
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusion

	References

