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Abstract
Introduction: The nutritional counseling of the critical surgical pediatric patient is complex, it requires
nutritional monitoring tools to improve their survival. The Pediatric Yorkhill Malnutrition Score (PYMS) is
highly valid for determining nutritional risk. In Cuba there are no comparative studies on survival and
PYMS.

Objective: To determine survival in pediatric surgical patients with high PYMS and caloric de�cit.

Methods: An observational, prospective, cross-sectional and survival study was carried out in the
Pediatric Intensive Care Unit of the Octavio de la Concepción de la Pedraja Pediatric Hospital, Holguín,
Cuba, in the period from January 2018 to January 2019. analyzed 21 demographic and nutritional
variables. Pearson's correlation coe�cient was used for the bivariate variables. Kaplan Mier survival
curves and ROC curves were created to determine optimal cut-off points for mortality.

Results: All patients who did not survive presented high PYMS (p = 0.001) log Rank: X2 10.5, the patients
with better caloric adequacy had better survival (p = 0.513) log Rank: X2 0.428 but without statistical
signi�cance. The area under the curve to determine mortality according to the PYMS score was higher
(0.891) than caloric de�cit (0.468) with a sensitivity of 1 and a speci�city of 0.66.

Conclusions: The survival of critical surgical pediatric patients with high PYMS and caloric de�cit was
determined. The non-survivors of the study had an elevated PYMS. The PYMS score is a better predictor
of mortality than the caloric de�cit. Demonstrating its excellent utility in advising nutritional risk in
pediatric intensive care.

Introduction
The objective of nutritional support (NS) in critically ill pediatric patients is not only to maintain an
adequate nutritional status, but also to modulate said metabolic and in�ammatory response, optimize
the bene�ts of the adaptive response to stress and, in the medium-long term, reduce the negative
consequences that could arise from this response. (1)

The nutritional management of the child undergoing surgery is not a glamorous subject and rarely
receives the attention it deserves, despite the growing evidence of a better postoperative evolution, with a
favorable prognosis, associated with better and more speci�c nutritional support. (2)

The ASPEN 2009 guideline (1) recommended that when a critically ill child is admitted to the PICU, a
nutritional risk screening be carried out that allows the early identi�cation of those children who are at
risk of malnutrition during the hospital stay and who would bene�t from early nutritional interventions.
The nutritional risk assessment tools in children include 6 scales:
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• Nutritional Risk Score (NRS)

• Pediatric Nutritional Risk Score (PNR)

• Screening tool for the evaluation of malnutrition in Pediatrics (STAMP)

• Subjective Global Nutritional Assessment (SGNA)

• Pediatric Yorkhill Malnutrition Score (PYMS)

• Screening tool for risk of deterioration of nutritional status (STRONGkids). (1.3-8)

Of these tools, PYMS and STRONGKids were the most used in PICUs and were evaluated in multiple
centers in Europe. The latest ASPEN guideline from 2017 concludes that none of these nutritional
screening tools could be recommended in clinical practice. Currently, there is no consensus on the
screening tool upon admission. (9)

The Yorkhill Pediatric Malnutrition Score (PYMS) was developed and used by the Royal Hospital for Sick
Children at Yorkhill in Glasgow, Scotland. This screening tool was developed according to the nutritional
screening guidelines of the European Society for Clinical Nutrition and Metabolism. The PYMS score
measures four parameters that can assess and predict symptoms of malnutrition: (1) body mass index
(BMI), (2) history of unintentional weight loss in a short period of time, (3) changes in food intake, and (4)
the predictive effect of disease diagnosis on nutritional status. Each parameter is scored separately and
the total score shows the level of risk for pediatric malnutrition. (10)

Multiple recent studies have reported a prevalence between 20 and 47% of malnutrition in critically ill
children, an incidence of malnutrition in critically ill children that varies between 40 and 70%. (11) To
calculate energy requirements, energy expenditure at rest (GER) is used. The GER is de�ned as the
amount of calories required by the body at rest during a 24-hour period and represents 70% of the total
energy expenditure; constitutes the sum of basal metabolic rate (BMR) plus endogenous thermogenesis
produced by food. (6.12)

Adequate caloric-protein intake is decisive in the morbidity and mortality of critically ill pediatric patients;
The caloric-protein debt is very often underestimated, that is, the objective difference between the
necessary and real contribution in a day of nutrition. It has been shown in several studies that daily
caloric-protein delivery is inadequate by 60–85%, respectively, by day 8 of nutrition in the PICU. (13–14)

The calculation of energy requirements must be carried out individually, according to age, nutritional
status and underlying disease. In patients with diseases that carry a high risk of malnutrition, the best
method is the calculation of the (GER) corrected by a factor that includes the activity and the degree of
stress. The ideal way to know the GER is through indirect calorimetry. However, most clinicians do not
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have this technique and, therefore, need to estimate energy needs with guide calculations using
prediction equations, the most widely accepted being the Scho�eld formula. (15)

Mortality in pediatric surgical patients is variable; there are no studies in Cuba that relate mortality to the
new PYMS, an important tool in nutritional risk strati�cation extrapolated to the PICU (pediatric intensive
care unit). In our country, the survival of patients with these characteristics is highly variable, and the
need for a tool in the PICU for early identi�cation and change in therapy is imperative. Due to its
demonstrated ability to show nutritional risk, we wonder if it will be possible to determine the survival of
critical surgical pediatric patients with high PYMS score and nutritional de�ciency.

Objective: To determine survival in pediatric surgical patients with high PYMS and caloric de�cit.

Methods
An observational, prospective, cross-sectional and survival study was carried out in the Pediatric Intensive
Care Unit of the Octavio de la Concepción de la Pedraja Pediatric Hospital in the period from January
2018 to January 2019.

The universe was made up of 396 patients who were admitted in that period, and the sample was made
up of 55 patients who met the following inclusion and exclusion criteria.

Inclusion criteria:

Patients older than 28 days to 18 years, 11 months and 29 days, total parenteral nutrition during their
stay in the PICU, patients diagnosed with surgical pathologies upon admission.

Exclusion criteria

Patients whose total parenteral nutrition is suspended for any reason. Mixed nutrition, Patients with more
than one reoperation, deceased or discharged from another cause in the �rst 10 days.

The last day for survival was de�ned as the last death in the PICU, 45 days after the scheduled period.

The database and their statistical processing were carried out and analyzed in the statistical program
SPSS 24. (IBM 2016)

Descriptive statistics were used for the collection, presentation and interpretation of the results. Summary
measures were used for quantitative data such as arithmetic mean and standard deviation; Inferential
statistical methods such as Pearson's correlation coe�cient to estimate the linear relationship between
quantitative variables given by somatic parameters of patients and nutritional variables. Percentage
relationships were used to represent the values of the qualitative variables.

A 95% reliability index was used, with values of p < 0.05 being considered signi�cant. A ROC curve was
used to de�ne optimal cut-off points in order to predict mortality and survival through high PYMS and
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caloric de�cit ≥ 25%, the sensitivity and speci�city of the test for prediction was determined, the Youden
Index was used, de�ning its area under the curve (AUC).

2 categories of PYMS score were determined, not elevated ≤ 5 points, elevated ≥ 6

The PYMS score was used from its description in Gerasimidis et al (10)

It is noteworthy that although scores of 4 or 5 present moderate risk, in order to determine a greater
association with states of higher mortality, they were not included.

The Scho�eld equations with weight were used to estimate energy expenditure at rest in critically ill
pediatric surgical patients, adding stress factors to them. (15)

Kaplan-Meir curves were created to determine survival in those with high PYMS and caloric de�cit, the log
Rank (Mantel-Cox) was calculated for each one, including the x2 for each analysis.

Ethical considerations: This study was approved by the Scienti�c Council of the participating Institution.
The research was carried out in accordance with the principles of medical ethics, current institutional and
national ethical standards and the principles of the Declaration of Helsinki.

Results
Table 1. Demographic characteristics of the study according to type of nutrition.
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Demographic characteristics Media ±DE

 N (55)

Age (years) 6,90±6,51

Sex n (%)  

33 (60)

22 (40)

      Male 23,64±20,24

      Feminine 1,07±0,36

Weight (kg) 0,81±0,47

Size M) 16,97±4,54

Body surface (Mosteller) (SC) (m2) 18,24±7,25

Body mass index (BMI) (kg / m2)  

5 (9,1)

6 (10,9)

16 (29,1)

4 (7,3)

3 (5,5)

4 (7,3)

2 (3,6)

4 (7,3)

2 (3,6)

2 (3,6)

4 (7,3)

3 (5,5)

Duration of nutrition (days) 8 (14,5)

Surgical diagnoses n (%) 17,80±8,92

Postoperative Bowel Occlusion 22(40)

Postoperative Intestinal Intussusception  

26(47,3)

24(43,6)
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5(9,1)

N = 55, SD (standard deviation)

After 10 days of parenteral nutrition, the caloric de�cit was considerably high, with -42.35 kcal / kg / day,
the discharge rising discretely to present a mean difference compared to the 10 day of 14.93 kcal / kg /
day, presenting Moderate to strong correlation with somatic parameters, the highest being the one
presented by the caloric de�cit at 10 days with height (r = 0.690), the nutritional de�cit also presented a
strong correlation throughout the study with mortality, being the highest that reached by the de�cit at 10
days (kcal / kg / day) (r = 787) .The PYMS score and the subclassi�cation of PYMS presented weak
correlations with somatic parameters, the lowest with age (r = 0.085), taking into account Note that it
really depends mostly on nutritional parameters, but if it reached a weak to moderate correlation with
mortality, the PYMS score (0.492) (Table 2.)

Table 2 Caloric de�cit and PYMS of study patients, as well as their correlation with somatic variables and
mortality.

  Mean ± SD
Age

Mean
± SD
Age

Mean
± SD
Age

Mean
± SD
Age

Mean
± SD
Age

Mean
± SD
Age

Mean
± SD
Age

De�cit in caloric intake at 10
days (kcal / kg / day)

-42,35±13,57 0,673 0,657 0,690 0,612 0,125 0,787

Caloric intake de�cit at 10
days (%)

-69,78%
±7,24

0,514 0,498 0,432 0,423 0,202 0,690

De�cit in caloric intake on the
day of discharge from the
PICU (kcal / kg / day)

-27,42±11,27 0,598 0,527 0,590 0,600 0,148 0,612

De�cit in caloric intake on the
day of discharge from the
PICU (%)

-47,34±8,12 0,417 0,412 0,489 0,512 0,210 0,601

PYMS score 4,80±1,64 0,085 0,096 0,133 0,133 0,112 0,492

PYMS n (%)  

 

25 (45,5)

30 (54,5)

0,147 0,169 0,216 0,190 0,082 0,452

N = 55, p <0.05 SD (standard deviation) r: correlation

Optimal cut-off points were determined through an ROC curve to estimate mortality through the PYMS
score and caloric de�cit ≥ 25% (Figure 1). It was speci�ed that with a cut-off value of 4.5 in the PYMS
score, can estimate mortality in the PICU for this sample with a sensitivity of 1 and a speci�city of 0.660,
with an area under the curve of 0.891. Higher PYMS scores would be associated with higher mortality in
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the PICU of critically ill pediatric surgical patients. With a cut-off point of 25% for caloric de�cit, mortality
can be estimated with an area under the curve of 0.468, with a sensitivity of 0.75 and a speci�city of
0.553. The PYMS curve is obviously superior as a predictor of mortality.

The Kaplan Meir curve for survival in PYMS with elevated or non-elevated PYMS is observed (Figure 2A),
�nding that all those who did not survive had an elevated PYMS Log Rank (Mantel –Cox) X2: 10.53,
degrees of freedom : 1, p = 0.001, observing survival with non-elevated PYMS values. In the present study,
all the deceased had elevated PYMS.

The Kaplan Meir curve for survival in PICU with caloric de�cit ≥ 25% is also observed (Figure 2B),
observing that those who presented adequate caloric intake had a shorter stay in the PICU, and greater
survival Log Rank (Mantel-Cox) X2 0.428, degrees of freedom 1, p = 0.513, with a mean PICU survival of
32 days for adequate caloric intake and 35.47 days for inadequate intake.

Discussion
Counseling the nutritional status of the pediatric surgical patient is very important and should be carried
out as precisely as possible, if their nutritional risk is not analyzed upon admission to the PICU, it is likely
that it will affect their survival in the PICU, by underestimating the nutritional variables that accompany
them.

If the nutritional status is poor, the stay will affect the health costs and may worsen the pathological
condition. (16)

An adequate screening tool must have the 4 aspects of the PYMS (unintentional weight loss in a short
period of time, decrease in diet, positive effect of disease on nutritional status and antecedents of
nutritional status. (17)

The PYMS Score has improved the screening of pediatric patients in the PICU, somewhat reducing the
need for expensive methods to assess nutritional risk, the survival analysis of the present study
coinciding with that of several authors. (9–11)

The study presented better correlations of PYMS with mortality than that proposed by Gerasimidis et al
(10), when reaching AUROC of 0.891 to predict mortality.

Caloric de�cit was associated with shorter survival and longer stay in the PICU, consistent with Mehta et
al (9), although not statistically signi�cant for the study.

Beser et al (18) determined that the use of anthropometric measures in addition to nutritional screening
tools such as STRONGkids and PYMS can prevent the risk that some patients present of being
undervalued.
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Another important factor with high responsibility for the mortality of pediatric surgical patients is non-
compliance with nutritional goals during the administration of parenteral nutrition regardless of their
nutritional status, Herman et al (19) describe peri and preoperative nutrition as an associative factor for
the favorable prognosis of the surgical pediatric patient.

Adequate preoperative care, as well as nutritional prevention in pediatric patients who are candidates for
elective surgery or pre-intervention parenteral nutrition, are associated with higher levels of survival in the
postoperative period. (19) According to Weimann et al (20) the fundamental principles include from the
integration of nutritional screening and nutritional practices within the general management of the
surgical patient, to the elimination of stress factors and the abstention of long periods of preoperative
fasting .

The most important �nding of the present study was that in the studied population all the deceased had
elevated PYMS, something that differs in some investigations, (16–17) but which is an important marker
for future investigations due to its possible association with unstudied variables. such as pre-existing
diseases or conditions.

Beser et al18 concluded that the PYMS results indicate that patients at high risk of malnutrition have
more chronic diseases (75%), an important limitation of the present study.

The present investigation presented as additional limitations the non-inclusion of variables associated
with the existing pre-surgical nutrition as well as the pre-hospital nutritional assessments of the patients
included in the study.

Conclusions
Survival of critical surgical pediatric patients with elevated PYMS and caloric de�cit was determined. The
non-survivors of the study had an elevated PYMS. The PYMS score is a better predictor of mortality than
the caloric de�cit. Demonstrating its excellent utility in advising nutritional risk in the PICU.
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Figure 1

ROC curve to determine mortality according to PYMS score and caloric de�cit ≥ 25%. Area under the
curve (AUROC) Caloric de�cit ≥ 25% 0.468, p = 0.035, Area under the curve (AUROC) PYMS 0.891, p =
0.024.
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Figure 2

Kaplan-Meir survival curves for high PYMS and caloric de�cit in 45 days. A: survival curve in PICU with
elevated or not elevated PYMS. B: survival curve in PICU with caloric de�cit ≥ 25%.


