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Abstract

Background: Studies have shown that the nutritional condition of critically sick children at the time of admission,
as well as its likely decline while they are hospitalized, may be used as a predictor of outcomes that are less
favourable. The present study was done to study the effect of weight on mortality in P.IC.U.

Materials and method: This Hospital based prospective observational study was done at TMMC & RC for a
period of 18 months. The study included Children more than 1 month of age up to 18 years admitted to PICU were
included in the study and Children with PICU stay of at least 24 hours were included in the study.

All the admitted patients underwent necessary blood investigations such as complete haemogram including white
blood cell count, differential count, and platelet count. On the day of admission, to assess platelet count, venous
EDTA samples were sent to haematology laboratory and analysed by SYSMEX XN 350 Automated Haematology
Analyser and low platelet count was further evaluated by peripheral blood smear.

Results: The major symptoms were Fever (70.8%), Refusal to Feed (8.3%) and Edema (12.5%). Mortality was
reported among 11.6% cases. The hemodynamic parameters (mean SBP, DBP and SPO;) Length of Hospital stay
and was significantly more among subjects with underweight compared to overweight which was significantly
more than normal weight.

Conclusion: The current research demonstrated that critically sick children had a higher frequency of malnutrition
than the general population. Children who are undernourished are more likely to need lengthy hospitalisation and
ventilation.

Introduction

A critical disease is a life-threatening multisystem condition that requires the support of failing key organ systems.
Without this support, survival would not be feasible, and the sickness also has the potential to result in
considerable morbidity or fatality. The treatment provided in paediatric intensive care units (PICUs) attempts to
obtain rapid diagnosis and therapeutic measures with the purpose of managing organ dysfunction and regaining
physiological stability. Children who are critically sick have a variety of organic changes as well as metabolic
reactions that help to the preservation of the body's equilibrium. These metabolic responses also redirect nutritional
substances toward other roles, which, at a later stage, may assist recovery.?!

The interpretation of anthropometric data, such as weight and height, is an objective and quantitative component of
the nutritional evaluation. It is also an essential component in determining a child's nutritional status and in
determining whether or not she is growing and developing appropriately.[! The examination helps to detect eating
disorders, provides support for the diagnosis, and makes the prognosis easier, all of which are accomplished in a
hospital environment, allowing for early and risk-free intervention.[*]

Children who are severely malnourished (weight below the third centile for their age) and children who are
overweight (weight above the third centile for their age) have a much higher risk of passing away compared to
children who are healthy. Furthermore, these children experience more severe disease episodes, which are
associated with more complications, and also spend more time being ill for each episode.?!

The study on the paediatric risk of mortality score known as PRISM found that there was a tendency toward a
higher standard mortality ratio for severely malnourished children when these parameters were used. If a person's
height for their age was less than 90 percent of what was predicted yet their weight for height ratio was normal,
they were considered to have chronic malnutrition or stunting.?!

In paediatric intensive care unit settings, it is recommended that weight and height be documented; however, very
few studies have investigated the relationships between a variety of nutritional status categories (i.e. underweight,
normal weight, overweight, and obese) and clinical outcomes in children who are critically ill.[]
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Documentation of weight and height is recommended in paediatric intensive care unit settings.>*¥] The quality of
several of these studies has been hampered as a result of their retrospective design'?, single-center observations,
or small sample sizel®!2, as well as their determination of nutritional status based only on weight.[®

It is of the utmost importance to evaluate the Pediatric Intensive Care Unit's nutritional profile because patients in
the PICU who have a nutritional status that is inadequate have a higher risk of unfavourable outcomes, such as the
need for mechanical ventilation (MV), mortality, a longer length of stay, and infection.[*4l Obesity in children who
have been injured is linked to an increased risk of sustaining abdominal injuries, most notably to the liver, however
this does not negatively influence the results.[*"!

Numa et al.l”! found that the death rate was strongly impacted by weight centile in a research that was carried out at
a single centre over the course of many years. The death rate followed the form of a U or an inverted J with regard
to the weight centile, with the lowest mortality rate occurring somewhere around the 75th weight-for-age centile.
The mortality rate was shown to be higher in both groups of those who were underweight and those who were fat,
according to a multicenter research taken from the database of Virtual PICU Systems. [*6IThe present study was
done to study the effect of weight on mortality in P.IC.U.

Material and Methods

A Hospital based prospective observational study was done at TMMC&RC, to look for the effect of platelet count
on mortality and morbidity in Paediatric intensive care unit (PICU). This study was done for a period of 18 months
from 1%t January 2021 till 301" June 2022.

Sample Size

The sample size calculation could not be done as the study was done during COVID Pandemic. Hence, all the
patients admitted in paediatric intensive care unit during the period of 18 months were consecutively included in
the study.

Study Population

The study included Children more than 1 month of age up to 18 years admitted to PICU were included in the study
and Children with PICU stay of at least 24 hours were included in the study. The study excluded Patient attendants
not giving written consent, Patient who left hospital against medical advice, Neonate age less than 1 month and
Patients with gross congenital anomalies and genetic disorders.

Methodology

Demographic data, reason for hospitalisation, underlying chronic diseases, and initial platelet counts were
recorded. A detailed history inclusive of maternal obstetric history, birth history, perinatal events, immunization
history with a focus on history suggestive of bleeding manifestations & other associated symptoms was obtained as
per the proforma.

All the admitted patients underwent necessary blood investigations such as complete haemogram including white
blood cell count, differential count, and platelet count.On the day of admission, to assess platelet count, venous
EDTA samples were sent to haematology laboratory and analysed by SYSMEX XN 350 Automated Haematology
Analyser and low platelet count was further evaluated by peripheral blood smear.

Data was collected from haematology lab and analysed. Patient profile including his age, gender, vitals was
recorded in Performa. Appropriate weight and height to be taken of patient through appropriate anthropometric
measurement. Categorize the patient according to body mass index. Electrolytes, mechanical ventilation days, need
for inotropes and blood transfusion, Data variables was also include complete blood count, serum electrolytes,
mechanical

Data variables was also include complete blood count, serum electrolytes, mechanical ventilation days, need for
inotropes and blood transfusion,duration of PICU stay and final outcome (discharge or death). PAEDIATRIC
RISK OF MORTALITY SCORING (PRISM) was done at 24 hrs. of admission.Survival was considered primary
outcome, while length of stay in PICU was the secondary outcome.The outcome was measured according to the
length of hospital stay, child survival or death in the hospital.

The relationships between the initial platelet counts and invasive mechanical ventilation (IMV) support,
noninvasive mechanical ventilation (NIV) support, the need for inotropic drugs, acute Kidney injury (AKI)
development, continuous renal replacement therapy (CRRT), sepsis, thrombocytopenia-associated m(CRRT),
sepsis, thrombocytopenia-associted

Statistical analysis

Data was collected on initial day of admission and at time of discharge and then was entered in an excel sheet.
After compilation of data, appropriate tests of significance was applied and statistical analysis was done using
statistical package for social sciences ( SPSS) version 24.0 and inference was drawn. Appropriate Statistical test
was applied to draw the inference.
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Table 1: Distribution of study population according to age
Frequency Percent
Age (inyrs.) < 1year 37 30.8%
1-3 years 18 15.0%
3-6 years 24 20.0%
7-12 years 23 19.2%
> 12 years 18 15.0%
Gender Female 49 40.8%
Male 71 59.2%

Journal of Cardiovascular Disease Research

The subjects belonged to < 1 year 37 (30.8%), 1-3 years (15.0%), 3-6 years (20.0%), 7-12 years (19.2%) and > 12
years (15.0%).There were 71 (59.2%) males and 49 (40.8%) females.

Table 2: Distribution of study population according to clinical symptom

Frequency Percent
Fever 85 70.8%
Refusal to Feed 10 8.3%
Lethargy 0 0.0%
Bleeding From Any Site 0 0.0%
Blood in Stool or Urine 0 0.0%
Rashes 0 0.0%
Easy Bruising 0 0.0%
Prolonged Bleeding from Minor Cuts 0 0.0%
Icterus 10 8.3%
Clubbing 3 2.5%
Cyanosis 4 3.3%
Lymphadenopathy 2 1.7%
Edema 15 12.5%
Rash 9 7.5%

There was Fever among 85 (70.8%,) Refusal to Feed among 10 (8.3%), Icterus among 10(8.3%), Clubbing among
3(2.5%), cyanosis among 4(3.3%), lymphadenopathy among 2 (1.7%), edema among 15(2.5%) and rash among 9

(7.5%) subjects.

Table 3: Distribution of study population according to mortality

Mortality Frequency Percent
Need for Mechanical Ventilation 28 23.3%
Mortality 14 11.6%
Shift to Ward 77 64.1%
Discharge 29 24.1%

Need for Mechanical Ventilation was reported among 23.3% cases.Mortality was reported among 11.6%% cases.
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Table 4: Co-relation of study population between to Length of hospital stay and discharge weight.

Discharge weight

Length of Hospital stay Pearson Correlation 0.019
p-value 0.839

PRISM score Pearson Correlation 0.026
p-value 0.776

There was no correlation between length of hospital stay with discharge weight.There was a significantly positive
correlation of Weight on Discharge with PRISM score.It shows that PRISM score > 8 is seen more among
underweight in comparison to obese and normal weight.

Table 5: Co-relation of study population according to mortality and nutritional status

Nutritional Status
Under-weight Over-weight Normal weight p-value
Need for Mechanical 10 7 11 0.437
ventilation 35.71% 25.00% 39.28%
Mortality 7 4 3 0.213
50% 28.5% 21.4%
Shift to Ward 15 27 35 0.036*
19.4% 35.0% 45.5%

There was no significant association in mortality between patients with different Nutritional status. There was no
significant difference in Need for Mechanical ventilation between patients with different Nutritional status. Shift to
Ward was significantly more among subjects with normal weight.

Table 6: Co-relation of study population according to wt on admission and discharge between different
nutritional status.

Normal weight Underweight Overweight
Mean SD Mean SD Mean SD p-value
Weight on Admission 8.31 9.72 6.55 3.93 7.09 9.12 0.784
Weight on Discharge 8.27 9.58 6.72 3.94 7.10 8.90 0.798
Respiratory Rate 33.62 16.65 50.40 9.40 36.14 16.70 0.105
SBP 107.22 14.51 98.00 13.04 105.48 23.70 0.046*
DBP 74.54 10.64 64.00 8.94 68.99 16.41 0.041*
SPO2 in room air 88.22 13.16 98.00 11.85 93.68 9.77 0.033*
Length of Hospital stay 5.76 2.13 3.00 3.08 4.40 3.34 0.036*
PRISM score 46.70 28.59 58.80 18.43 49.55 26.86 0.024*

There was no significant difference in mean Weight on Admission and on Discharge between different Nutritional
status.The mean SBP, DBP and SPO; in room air was significantly more among subjects with underweight
compared to obese which was significantly more than Normal weight.The mean Length of Hospital stay was
significantly more among subjects with underweight compared to obese which was significantly more than normal
weight. The mean PRISM score was significantly more among subjects with underweight compared to obese which
was significantly more than normal weight.

Discussion

Rapid diagnosis and treatment are hallmarks of the PICU's role in tertiary paediatric care for the sickest children.
By intensively monitoring and caring for critically ill children who are deemed to be at a high risk of dying, the
major purpose of the paediatric intensive care unit (PICU) is to prevent mortality and morbidity. In addition to
clinical features, ICU efficiency, and facility, the patient's nutritional health is a factor in their death rate.[!"]
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Possible explanations for the link between undernutrition and worse outcomes include exhausted metabolic
reserves, muscle loss that affects respiratory function,['8°! decreased immunity linked to slower wound healing
and a higher risk of infection,!32% and depleted metabolic reserves. Patients who are malnourished often get
insufficient nourishment while in the PICU, which worsens their prognosis.2%:2

Most of the studies rely on various growth references from the WHO,?22%1 CDC.?4, or the National Centre for
Health Statistics? and employed either BMI percentiles or other z-score cut-offs.

The subjects belonged to < 1 year (30.8%), 1-3 years (15.0%), 3-6 years (20.0%), 7-1 years (19.2%) and > 12 years
(15.0%). Chaitra et al.[?l found that the Mean and median age of the study population was 4.8 and 2.5+4.91 years
respectively. Bechard et al.[?% reported that the mean Age (years) was 4.5+5.1. Costa et al.?”) stated that the mean
Age (months) was 19.5 (5-77). de Castro et al.[?8 found that the patients were divided into two groups: infants up
to 24 months old (40.2%) and those older than 2 years (59.8%).

There were 59.2% males and 40.8% females. Chaitra et al.?! stated that there were 78.6% were males and 21.4%
females.Costa et al.[?8] stated that males were 54.4% and females were 45.6%. Sharma et al.[?"! observed that 795
were males and 652 were females.

In our study it is found that Need for Mechanical Ventilation was reported among 23.3% cases. Need for
mechanical ventilation did not vary significantly across dietary adequacy categories.

Toh et al.BY% found no difference in duration of Mechanical ventilation and PICU between all three weight
categories. Stephens et al.B!l reported no difference in MV requirement between obese and non-obese
groups.Children who are underweight or overweight or obese have a greater risk of having to remain in the
hospital for an extended period of time, according to research published by Chaitra et al.[?l. Children who were
either underweight or overweight/obese were more likely to need a lengthy stay in the paediatric intensive care
unit. Children with severe malnutrition sometimes needed extended ventilation assistance.

Chaitra et al.[? reported a considerably increased likelihood of mechanical breathingwhen compared to normal was
found to be underweight. According to a prospective cohort study of kids hospitalised to a Brazilian PICU by de
Souza MF et al.?? Malnutrition impairs muscular function, causing muscle fatigue and a drop in labour intensity
of up to 75%, which leads to respiratory failure.*!

Ayalon et al.®®l found that the patients who were underweight required mechanical ventilation more frequently.
Bechard et al.[?8] stated that in comparison to normal weight and overweight, being underweight was linked to 1.3
and 1.6 fewer ventilator-free days, respectively.

In our study it is found that the mean SBP, DBP and SPO; in room air was significantly more among subjects with
underweight compared to overweight which was significantly more than normal weight patient . There was a
significantly negative correlation of Weight on Discharge with Pulse and Respiratory Rate. There was a
significantly positive correlation of Weight on Discharge with systolic and diastolic blood pressure. There was a
significantly positive correlation of Weight on Discharge with SPO, in room air.

Our study revealed that the mean Length of Hospital stay was significantly more among subjects with normal
weight compared to obese which was significantly more than underweight. There was no correlation of Weight on
Discharge with Length of Hospital stay. Toh et al. ¥ came to the conclusion that the duration of inpatient LOS did
not substantially vary between any of the three distinct weight groups they examined.

According to the results of Stephens et al. ], there was not a significant difference between obese and non-obese
groups in terms of the length of time spent in the paediatric intensive care unit (PICU). Patients who were
underweight had a longer time of stay in the critical care unit, as shown by the results of Ayalon et al.*¥] A study
that was carried out by Peterson and his colleagues.l*¥! discovered that obese-overweight patients and critically ill
children of normal weight who had sepsis both had equal mortality rates and lengths of stay in the paediatric
intensive care unit (PICU). According to the findings of the study that was carried out by Peterson and
colleagues, critically ill children of normal weight who were given a diagnosis of sepsis had hospital stays that
were equivalent to those of obese-overweight patients.

Children who were either underweight or overweight/obese had a larger risk of needing to stay in the hospital for a
longer amount of time, as shown by the results of Chaitra et al.[l Children who were underweight, overweight, or
obese had a larger chance of remaining longer in the paediatric critical care unit than children who were at a
healthy weight (PICU). According to the findings of Costa et al.,?”] malnourishment in patients in the historical
sample was considerably related with length of stay. This finding is comparable with the results that we
discovered. Ayalon et al.[¥ found that the patients who were underweight had longer stays in the ICU overall but
not in the sepsis group. Bechard et al.l*®! stated that Children who were underweight or obese had decreased hazard
ratios for hospital discharge (hazard ratio, 0.81; p = 0.04).Our findings were also in similarity to the Nangula et al’s
research on a cohort of 400 children hospitalised to a tertiary care hospital in Ludhiana.F

Toh et al.B% did not show a relationship between mortality, PICU length of stay, and entry nutrition status, most
likely because nutritional evaluation and categorization used different methodologies. Children who are
underweight may also have weakened immune systems, which might reduce their ability to fight off diseases.[67]
Additionally, owing to sickness or obstacles to nutrient supply in the intensive care unit, children who are severely
ill are at risk of additional nutritional deterioration throughout the duration of their illness.[2®!
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The mean PRISM score was significantly more among subjects with underweight compared to overweight which
was significantly more than normal weight. There was a significantly positive correlation of Weight on Discharge
with PRISM score. Chaitra et al.1l stated that PRISM score was comparable among the groups.

In our study, mortality was reported among Mortality was reported among 11.6% cases and there was no
significant association with the Nutritional status. Contrary to our findings, Toh et al.[*°] observed in relation to the
normally weighing children, underweight (OR = 1.32) and overweight/obese patients (OR = 1.10) did not have an
increase risk in mortality. Stephens et al.®! reported notmuch difference in the rate of death between obese and
non-obese groups. According to Peterson et al.'s study,¥ the critically ill children of normal weight with sepsis
and obese-overweight patients both had similar PICU mortality.

Malnourishment in patients in the historical sample was considerably connected with mortality, as reported by
Costa et al.*JAs revealed by Ayalon et al.,[*® the adjusted OR for death was 1.6% greater in the obese than in the
normal-weight group. The adjusted odds ratio (OR) for death was 1.8 in the overall population and 2.9 in the sepsis
cohort, confirming the correlation between childhood underweight and increased mortality.

After taking into account other factors such as severity of disease and geographic location, Bechard et al.l?®!
showed that children who were underweight had a higher probability of dying within 60 days (odds ratio, 1.53).
Children with both low and high body mass index had increased risks of hospital-acquired infections (1.88 and
1.64 times, respectively).

Malnutrition in the paediatric intensive care unit (PICU) population is often caused by long-term chronic
disorders.[*8 Malnourished children generally appear with symptoms similar to those observed in severely unwell
adults, including low body weight, anorexia, muscle and fat loss, exhausted energy reserves, and a disrupted
metabolic response to stress.

These results highlight the prevalence of malnutrition in PICUs and the value of anthropometry in identifying
high-risk critically ill children and targeting their care at the earliest possible stage. Previous research simply used
weight for age Z-scores to categorise patients' nutritional condition. However, in the event of severe illness, when
fluid shifts are usually visible, using weight alone as an indication of nutrition may be deceptive. Using a child's
body mass index (BMI) may be a more reliable technique to measure their nutritional condition when they are
critically unwell. This has also been considered as a vital measure of kids' health and development.©!

Conclusion

By using Anthropometric measurement, we categorise the patient in underweight, overweight, & normal weight at
time of admission irrespective of their clinical diagnosis. It is important to implement dietary strategies to improve
their nutritional status. As well as appropriate therapies to treat underlying problems. Though future research we
should focused and implement nutritional strategies to overcome morbidity and mortality of nutritionally affected
children admitted in P.I1.C.U.
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