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[Abstract] Objective To compare the occurrence of refeeding hypophosphatemia (RH) in critically ill
patients under different diagnostic criteria, explore its influencing factors, and establish a corresponding risk prediction
model. Methods A prospective observational study was adopted. A total of 310 adult patients who were hospitalized
in the intensive care unit (ICU) of the Second Affiliated Hospital of Harbin Medical University from May 2024 to March
2025 and received nutritional support therapy for more than 72 hours were selected. Demographic data, relevant scores
and laboratory test data within 24 hours of ICU admission were collected, and the dynamic monitoring results of serum
electrolytes before and after nutritional support therapy were recorded simultaneously. Patients were determined to have
RH or not according to the following three diagnostic criteria, and divided into the RH group and the non-RH group.
1) combined refeeding hypophosphatemia (CRH): serum phosphorus level decreased by =0.16 mmol/L and the serum
phosphorus level <0.65 mmol/L within 72 hours after nutritional support; 2) absolute refeeding hypophosphatemia
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(ARH): serum phosphorus level was <0.65 mmol/LL within 72 hours after nutritional support; 3) relative refeeding
hypophosphatemia (RRH): regardless of the baseline value, serum phosphorus level decreased by =0.16 mmol/L
within 72 hours after nuiritional support. Multivariate Logistic regression was performed to analyze the risk factors
for RH in ICU patients under different diagnostic criteria, and corresponding risk prediction models were constructed
respectively. Receiver operator characteristic curve (ROC curve) was used to evaluate the risk discrimination ability of
each model. Results A total of 283 patients were enrolled. Among them, 108 patients (38.2%), 131 patients (46.3%),
and 184 patients (65.0%) were diagnosed as having CRH, ARH, and RRH, respectively, according to the corresponding
diagnostic criteria. Multivariate Logistic regression analysis showed that the decrease amplitude of serum phosphorus
level from initial to pre-feeding [odds ratio (OR)=2.027, 95% confidence interval (95%CI) was 1.528-2.687, P<0.001],
the decrease amplitude of serum phosphorus level from pre-feeding to the first day post-feeding (OR=3.806, 95%CI
was 2.504-5.785, P<0.001), and a history of alcohol consumption (OR=2.229, 95%CI was 1.089-4.563, P=0.028) were
identified as influencing factors for the occurrence of CRH. The decrease amplitude of serum phosphorus level from
initial to pre-feeding (OR=1.645, 95%CI was 1.284-2.109, P<0.001), the decrease amplitude of serum phosphorus
level from pre-feeding to the first day post-feeding (OR=2.302, 95%CI was 1.641-3.229, P<0.001), and a history of
alcohol consumption (OR=2.121, 95%CI was 1.119-4.023, P=0.021) were also identified as influencing factors for
the occurrence of ARH. The decrease amplitude of serum phosphorus level from initial to pre-feeding (OR=3.154,
95%CI was 2.046-4.860, P<0.001), the decrease amplitude of serum phosphorus level from pre-feeding to the first day
post-feeding (OR=20.193, 95%CI was 9.244-44.113, P<0.001), and the use of diuretics (OR=0.314, 95%CI was
0.142-0.691, P=0.004) were identified as influencing factors for the occurrence of RRH. ROC curve analysis
demonstrated that the areas under the curve (AUC) of the prediction models for CRH, ARH, and RRH were
0.787 (95%CI was 0.735-0.840), 0.784 (95%CI was 0.730-0.838), and 0.781 (95%CI was 0.728-0.833), respectively;
and the sensitivities were 0.731, 0.833, and 0.861; while the specificities were 0.731, 0.611, and 0.603, respectively.
Conclusions Under different diagnostic criteria, the dynamic changes of early serum phosphorus levels are one of
the important risk factors for predicting the occurrence of RH in ICU patients. The relevant risk prediction models
constructed on this basis have clinical guiding significance and can provide a basis for optimizing the electrolyte
monitoring strategy for high-risk patients.
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