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Background and Objectives: The impacts of nutritional status on clinical outcomes in children receiving umbil-
ical cord blood stem cell transplantation (UCBT) are not fully described. We evaluated the risk for malnutrition
before transplantation admission and influence of weight loss during hospitalization on short-term clinical out-
comes in children with UCBT. Methods and Study Design: We conducted a retrospective study of pediatric pa-
tients up to age 18 years who received UCBT and were treated at the Children’s Hospital of Fudan University be-
tween January 2019 and December 2020. Results: The mean age of the 91 patients was 1.3 years, with 78 (85.7%)
men and 13 (14.3%) women (p<0.001). UCBT was performed mostly for primary immunodeficiency disease
(PID) (83, 91.2%). The weight loss differences among children with different primary diseases were statistically
significant (p=0.003). Children with a large amount of weight loss during hospitalization (n = 24) had higher risks
of skin graft-versus-host disease (GVHD) (multivariate OR=5.01, 95% CI: 1.35-18.65), intestinal GVHD (multi-
variate OR=7.27, 95% CI: 1.74-30.45), a longer median hospital stay (p=0.004), higher antibiotic costs (p=0.008)
and higher total hospitalization costs (p=0.004). Malnutrition on admission was significantly positively correlated
with longer parenteral nutrition (PN) time (p=0.008). Early nutritional intervention effects on clinical outcomes
need further assessment. Conclusions: Underweight recipient child and excessive weight loss during transplanta-
tion increases the length and cost of hospital stay, and is associated with a high incidence of GVHD, which af-

fects the prognosis of transplantation and medical resources consumption.
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INTRODUCTION

Umbilical cord blood haematopoietic stem cell transplan-
tation (UCBT) has gradually become an important alter-
native to haematopoietic stem cell transplantation
(HSCT) due to its wide availability, low incidence of
post-transplantation complications, relatively low inci-
dence of graft-versus-host disease (GVHD) and compara-
ble survival rate with other types of HSCT.*® UCBT can
enable treatment of more than 80 diseases, such as hae-
matological malignancies, genetic metabolic diseases and
immunodeficiency diseases (IDs),>* and has been widely
used in recent years, especially in children. However,
UCBT may lead to an increased risk of late viral infec-
tions, which can be fatal, due to delays in immune recon-
stitution.® Therefore, it is very important to explore key
influencing features which might influence UCBT out-
comes.

Nutritional status before transplantation affects prognosis
after HSCT.® Malnutrition is associated with increased
mortality rates and medical costs, poor quality of life and
prolonged hospitalization.”® The side effects of stem cell
transplantation (SCT), including vomiting, anorexia, diar-

rhoea and mucositis, can directly impair oral intake in
the early post-transplantation period. Acute gastrointesti-
nal GVHD, infections and medications, such as opioids,
have also been correlated with decreased oral feeding.®
These changes result in weight loss and the rapid deterio-
ration of nutritional status, which is associated with ad-
verse clinical outcomes. There is growing interest in sup-
portive care, especially nutritional support for HSCT re-
cipients, because nutritional support protocols may de-
crease the hospital length of stay, risk of mucosal barrier
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injury and weight loss.*

Controversies still remain as to whether weight loss
and deterioration of nutritional status are associated with
negative clinical outcomes in HSCT patients.®811-13 Alt-
hough UCBT has progressed rapidly in recent years, there
are few recent studies on nutrition-related transplantation
outcomes. Therefore, the purpose of this study was to
assess whether children’s malnutrition risk at admission
and weight loss during hospitalization for UCBT was
associated with important clinical outcomes and to pro-
vide basic data to guide precision nutritional interventions
in UCBT patients.

METHODS

Study design and participants

A single-centre, retrospective, descriptive study was con-
ducted in paediatric patients receiving UCBT at the De-
partment of Hematology and Bone Marrow Transplant
Unit of the Children’s Hospital of Fudan University be-
tween January 1, 2019, and December 31, 2020. The sub-
jects were children of both sexes aged 0-18 years. Demo-
graphic and clinical information included age, sex, height,
weight, primary disease diagnosis, time to platelet and
neutrophil engraftment, enteral nutrition (EN) and paren-
teral nutrition (PN) implementation. Laboratory parame-
ters were retrieved from electronic medical records

(EMRs). Clinical outcomes of interest were GVHD,
pneumonia, sepsis, intensive care unit (ICU) transfers,
one-year mortality, time to granulocyte and platelet en-
graftment, length of hospitalization, total hospitalization,
antibiotic and other costs. Figure 1 shows the study de-
sign in detail. This study was approved by the Human
Investigation Committee of Children’s Hospital of Fudan
University (2021-4861).

A total of 276 paediatric patients who received SCT
were initially enrolled. Patients with incomplete infor-
mation in their EMRSs, including missing height or weight
records (149), and those who did not receive UCBT (36)
were excluded. The final sample included 91 patients.

Body mass index (BMI) was calculated as weight
(kg)/height? (m?). BMI-Z values were calculated using an
online BMI-Z value calculator that has been validated by
the World Health Organization (WHQO). Patients were
classified into two categories depending on their BMI-Z
values: the control group (Z>-1) and the malnutrition
group (Z<-1). Weight measurements were collected
weekly during hospitalization. Weight loss was obtained
by subtracting the weight at discharge from the weight at
admission. Weight loss >7% during hospitalization was
defined as the high weight loss group (group H), and
weight loss <7% was defined as the low weight loss
group (group L).”

Single center retrospective study

Inclusion criteria: 1.Receiving Stem Cell Transplantation

2. Time from January, 2019 to December, 2020 (N=276)

Exclusion criteria ﬁ Did not receive Umbilical Cord Blood Stem

4&

»|Cell Transplantation (n=36)
tMissing height or weight records (n=149)

(n=91)

Weight loss during
hospitalization

(=7%) No

Y

BMI Z-value
at admission

No (z=-1)

High weight loss group Low weight loss group Control Malnutrition group
(group H) (group L) group
A 4 Y Y Y

Analyse demographic and clinical information characteristics included age, sex, height,

weight,BMI, primary disease diagnosis, time to platelet and neutrophil engraftment, enteral
nutrition (EN) and parenteral nutrition (PN) implementation in different groups.
Clinical outcomes including graft-versus-host disease (GVHD), pneumonia, sepsis,
intensive care unit (ICU) transfers, one-year mortality, time to granulocyte and platelet
engraftment, length of hospitalization, total hospitalization costs, antibiotic costs associated
with weight loss, malinutrition.

Figure 1. Study design flow chart.
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Statistical analysis

Data analyses were performed with SPSS 25.0 (IBM
SPSS Statistics for Windows, Version 25.0. IBM). Con-
tinuous variables are presented as the median (P25, P75)
and mean + standard deviation (SD), and categorical and
nominal variables are presented as frequencies (percent-
ages). Fisher’s exact test and the chi-square test were
used to analyse differences in categorical variables. The
two-sample t test and Mann-Whitney U test were used to
describe variable characteristics and identify the relation-
ship between continuous variables in the different groups.
Significance was set at p<0.05. Risk was calculated as the
odds ratio (OR), and binary logistic regression was used
for the multivariate analysis. The regression models were
adjusted for age, sex, diagnosis, low calcium at admis-
sion, and nutritional status at admission, which were
evaluated for multicollinearity at the same time.

RESULTS

Patient demographics and clinical characteristics
Patient characteristics in different weight loss groups are
reported in Table 1. The sample included 78 (85.7%)
boys and 13 (14.3%) girls, with a median age of 1.3 years
(0.8, 3.6 years). A high malnutrition risk (BMI-Z value <-
2) was identified in 20 patients (22%). The most common
diagnoses were primary immunodeficiency disease (PID)
(83, 91.2%), including 32 (35.2%) cases of inflammatory
bowel disease (IBD), 22 (24.2%) cases of severe com-
bined immunodeficiency (SCID), 1 (1.1%) case of Wis-
kott-Alarich syndrome (WAS), 18 (19.8%) cases of

chronic granulomatous disease (CGD) and 10 (11.0%)
cases of other immune deficiency diseases. Other diagno-
ses included mucopolysaccharidosis (2, 2.2%) and adre-
noleukodystrophy (6, 6.6%).

According to weight loss during hospitalization, group
L (n=67) and group H (n=24) accounted for 73.6% and
26.4% of the total, respectively. The age of the children in
group H (3.6 years, 1.9-6.9 years) was older than that in
group L (1.2 years, 0.7-2.5 years) (p<0.001). There was
no significant difference in the sex distribution between
the two groups. A larger amount of weight loss was asso-
ciated with a lower BMI-Z value at admission (p=0.025).
There was a significant difference in weight loss of chil-
dren with different primary diseases (p=0.003), and there
was a moderate association between disease type and
weight loss (Cramer’s V=0.392).

There were 62 patients (68.1%) with low serum
prealbumin, 11 (12.1%) with hypoalbuminemia and 8
(8.8%) with anaemia at admission, with no differences
between the two groups. There was no significant differ-
ence in the interval from disease diagnosis to transplanta-
tion between the two groups (p=0.167), but the longer the
interval from the onset of symptoms to transplantation,
the greater the weight loss (p=0.031). Forty-one (45.1%)
children received EN support, 57 (62.6%) received PN
support during hospitalization, and there was no differ-
ence in EN (p=0.565) or PN (p=0.987) implementation
among the different weight loss groups.

Table 1. Patient characteristics in different weight loss groups

Low weight loss High weight loss

All patients (n=91) (n=67) (n=24) p-value
Age (years) 1.3(0.8, 3.6) 1.2 (0.7, 2.5) 3.6(1.9,6.9) <0.001
Sex 0.74
Male 78 (85.7) 58 (86.6) 20 (83.3)
Female 13 (14.3) 9 (13.4) 4 (16.7)
BMI-Z value at admission 0.025
<2 20 (22.0) 18 (26.9) 2(8.3)
-2<7<-1 12 (13.2) 11 (16.4) 1(4.2)
>-1 59 (64.8) 38 (56.7) 21(87.5)
Diagnosis 0.003
Primary immunodeficiency disease 83(91.2) 65 (97.0) 18 (75.0)

Inflammatory bowel disease 32 (35.2) 22 (32.8) 10 (41.7)

Severe combined immunodeficiency 22 (24.2) 20 (29.9) 2(8.3)

Wiskott-Alarich syndrome 1(1.1) 1(1.5) 0(0.0)

Chronic granulomatous disease 18 (19.8) 15 (22.4) 3(12.5)

Others 10 (11.0) 7 (10.4) 3(12.5)
Mucopolysaccharidosis 2(2.2) 1(1.5) 1(4.2)
Adrenoleukodystrophy 6 (6.6) 1(1.5) 5 (20.8)

Albumin at admission (g/L)
>35 80 (87.9) 57 (85.1) 23(95.8) 0.276
<35 11 (12.1) 10 (14.9) 1(4.2)
Prealbumin at admission(mg/L) 0.804
>200 29 (31.9) 22 (32.8) 7(29.2)
<200 62 (68.1) 45 (67.2) 17 (70.8)
Hemoglobin at admission (g/L) 0.104
>90 83(91.2) 59 (88.1) 24 (100.0)
<90 8 (8.8) 8 (11.9) 0 (0.0)
Time from diagnosis to transplantation (d) 166.0 (62.0, 322.0) 159.0 (59.0, 288.0) 233.0 (101.5, 424.0) 0.167
Time from symptoms to transplantation (d) 392.0 (202.0,833.0)  358.0 (159.0, 749.0)  562.0 (381.0, 1027.0) 0.031
EN n (%) 41 (45.1) 29 (43.3) 12 (50.0) 0.565

"Data are presented as the median (interquartile range) or n (%).
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Clinical outcomes associated with weight loss

Weight loss during hospitalization was associated with
poor clinical outcomes, as shown in Table 2. Thirty-two
(47.8%), nine (13.4%) and three (4.5%) children receiv-
ing UCBT experienced skin, intestinal and liver GVHD,
respectively. Patients with a large amount of weight loss
had a higher risk of skin GVHD than those with a small
amount of weight loss (univariate OR=3.28, 95% CI:
1.16-9.29, p=0.021), and the incidence of intestinal
GVHD was also higher (univariate OR=3.87, 95% CI:
1.31-11.44, p=0.017). There was no significant difference
in the incidence of liver GVHD between the two groups.
After adjustment for variables in the logistical analysis,
the risk of skin GVHD was higher in group H than in
group L (multivariate OR=5.01, 95% CI: 1.35-18.65,
p=0.016), the risk of intestinal GVHD was higher in
group H (multivariate OR=7.27, 95% CI. 1.74-30.45,
p=0.007). but the incidence of liver GVHD was not sig-
nificantly different from that in group L.

There were no significant associations between weight
loss amount and the incidence of pneumonia and sepsis,
the time of granulocyte implantation, the time to platelet
and neutrophil engraftment, PN duration, ICU transfers,
and 1-year mortality after transplantation in the different
weight loss groups. The median length of hospitalization
was 64.5 [interquartile range (IQR), 46.0-88.5] days, and
patients with higher weight loss had a longer median
length of hospitalization (94.0 IQR [65.8~117] vs 64.5
IQR [46~88.5]; p=0.004). Total hospitalization cost
(0.370 [IQR, 0.260-0.502] million yuan vs. 0.263 [IQR,
0.200-0.320] million yuan, p=0.004) and antibiotic costs
(84 [IQR, 64-137] thousand yuan vs. 63 [IQR, 54-84]
thousand yuan, p=0.008) were higher in group H than in
group L.

Effects of malnutrition at admission on clinical out-
comes

According to the BMI-Z value of weight on admission,
the children were divided into the control group (Z>-1,
n=59) and the malnutrition group (Z<-1, n=32). Malnutri-
tion status on admission was associated with poor clinical
outcomes (Table 3). For patients in the malnutrition
group, the median length of PN duration was 14 (IQR, 8-
40) days, which was longer than 3 (IQR, 0-18) days in the
control group (p=0.008). The time to platelet and neutro-
phil engraftment, length of hospitalization, total hospitali-
zation cost and antibiotic costs were not significantly cor-
related with nutritional status at admission. The multivar-
iate analysis showed that malnutrition at admission was
more likely to increase the risk of intestinal GVHD
(OR=3.20, 95% CI: 0.90-11.80, p=0.08), but not signifi-
cantly associated with liver or skin GVHD, pneumonia,
sepsis, ICU transfers, or 1-year mortality.

DISCUSSION

The nutritional status of HSCT patients may affect the
length of hospitalization, occurrence and severity of
GVHD, mortality and other prognosis.®>” Our study
found that children receiving UCBT with a large amount
of weight loss had increased risks for skin, intestinal and
liver GVHD development during hospitalization, pro-
longed hospitalization, and higher total hospitalization

and antibiotic costs. Malnutrition at admission can pro-
long the time of PN. This suggests that UCBT patients
may benefit from improved nutrition before or during
hospitalization to prevent adverse clinical outcomes.

This study found that weight loss was associated with
age, and group H included more older children than group
L. This may be due to older children having a heavier
weight, higher medication doses and a greater likelihood
of psychological factors, such as abnormal eating behav-
iours, during transplantation, which can have a strong
influence. The type of primary disease and the time from
the onset of symptoms to transplantation also affect
weight, and the later transplantation is performed, the
more serious weight loss becomes.

Our finding that a large amount of weight loss was sig-
nificantly associated with increased odds of prolonged
length of hospitalization is consistent with Lazarow et
al.’s findings.” Patients with a large amount of transplan-
tation-associated weight loss experienced longer hospital
stays (p<0.001) and more intensive care unit transfers
than those with a smaller amount of weight loss
(p=0.001). However, we did not demonstrate an obvious
association between poor nutritional status at admission
and length of hospitalization, which is different from pre-
vious studies on the nutritional status of children receiv-
ing HSCT."4

GVHD is the most common complication of UCBT.
Acute GVHD mainly affects the skin, gastrointestinal
tract and liver and usually occurs 2 to 42 weeks after
transplantation. It manifests as widespread maculopapular
rash, persistent anorexia, diarrhoea, jaundice and liver
dysfunction.'® Acute GVHD is a major fatal complication
in the first few months after allogeneic HSCT, while
chronic GVHD affects mortality and quality of life of
patients.*® The multivariate analysis in this study found
that high weight loss during hospitalization was associat-
ed with an increased risk of skin and liver GVHD in chil-
dren receiving UCBT. This is consistent with Eva et al.’s
findings that low BMI or weight loss increased the risk of
severe GVHD three- to-four-fold in the following 30
days.?® Therefore, it is necessary to provide nutritional
treatment and monitor weight changes during the treat-
ment process, and a nutritional support plan should be
established by a multidisciplinary nutritional support
team (NST). The determination of optimal nutrient intake
can minimize the incidence of adverse outcomes in
UCBT patients.

Infection and gastrointestinal complications (vomiting,
diarrhoea, mucositis) are common after HSCT, resulting
in a prolonged hospital stay and increased mortality
risk.2! Patients may experience nausea, vomiting, anorex-
ia and other side effects after pre-treatment, which will
lead to insufficient food intake and weight loss,*® and
weight loss is associated with adverse clinical outcomes.
Baumgartner et al** found that a large amount of weight
loss during hospitalization increases bacterial and fungal
infection rates in HSCT recipients. However, this study
did not find a correlation between high weight loss and
pneumonia or sepsis in children, which may be due to the
small sample size in this study and the high risk of infec-
tion in children after cord blood stem transplantation.?
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Table 2. Differences in clinical outcomes relative to weight loss

o e i - 0 Multivariate

Outcomes Group L' (n=67) Group H' (n=24) p-value Univariate OR (95% CI) OR (95% Cl) o-value
GVHD n (%)

Skin GVHD 32 (47.8) 18 (75.0) 0.021 3.281 (1.159-9.292) 5.010 (1.346-18.650) 0.016

Liver GVHD 9(13.4) 9 (37.5) 0.017 3.867 (1.307-11.437) 3.216(0.411-25.185) 0.266
Intestinal GVHD 3 (4.5) 3 (12.5) 0.185 3.048 (0.571-16.262) 7.269 (1.735-30.448) 0.007
Pneumonia 58 (86.6) 21(87.5) 1.000 1.086 (0.268-4.399) 1.621 (0.301-8.736) 0.574
Sepsis 17 (25.4) 6 (25.0) 0.971 0.980 (0.334-2.874) 1.733 (0.476-6.303) 0.404
Hypoalbuminemia at discharge 34 (50.7) 5 (20.8) 0.011 0.255 (0.085-0.764) 0.225 (0.064-0.790) 0.020
Low prealbumin at discharge 38 (56.7) 11 (45.8) 0.359 0.646 (0.253-1.648) 0.786 (0.260-2.374) 0.670
Anemia at discharge 25 (37.3) 8 (33.3) 0.728 0.840 (0.314-2.244) 0.678 (0.199-2.302) 0.533
ICU transfers 23(34.3) 7(29.2) 0.644 0.788 (0.286-2.172) 1.301 (0.377-4.487) 0.677
One-year mortality 24 (35.8) 4 (16.7) 0.081 2.791 (0.854-9.118) 3.290 (0.820-13.208) 0.093
Time to neutrophil engraftment (d) 19.5(17.0, 23.5) 21.0(19.0, 25.5) 0.169
Time to platelet engraftment (d) 32.0(25.0, 36.0) 31.0(29.0, 37.0) 0.597
PN duration (d) 7(0,17) 15 (0, 58) 0.177
Length of hospitalization (d) 64.5 (46.0, 88.5) 94.0 (65.8, 117) 0.004
Hospitalization costs (million yuan) 0.26 (0.20, 0.32) 0.37(0.26, 0.50) 0.004
Antibiotic costs (thousand yuan) 63 (54, 84) 84 (64, 137) 0.008
Data are presented as median (interquartile range) or n (%). 'Group L represented the low weight loss group, group H represented the high weight loss group.
Table 3. Relationship between nutritional status on admission and clinical outcomes

_ _ Lo o Multivariate

Outcomes Z >-1 (n=59) Z <1 (n=32) p-value Univariate OR (95% CI) OR (95% Cl) o-value
GVHD n(%)

Skin GVHD 35 (59.3) 15 (46.9) 0.254 0.605 (0.254-1.440) 0.827 (0.308-2.217) 0.706

Liver GVHD 10 (16.9) 8 (25.0) 0.357 1.633 (0.571-4.668) 2.533 (0.363-17.677) 0.348

Intestinal GVHD 3(.1) 3(9.4) 0.661 1.931 (0.366-10.176) 3.202 (0.896-11.798) 0.080
Pneumonia 53(89.8) 26 (81.3) 0.332 0.491 (0.144-1.670) 0.489 (0.124-1.931) 0.307
Sepsis 13 (22.0) 10 (31.3) 0.334 1.608 (0.611-4.236) 1.549 (0.542-4.427) 0.414
Hypoalbuminemia at discharge 24 (40.7) 15 (46.9) 0.568 1.287 (0.541-3.063) 0.868 (0.342-2.207) 0.767
Low prealbumin at discharge 31 (52.5) 18 (56.3) 0.735 1.161 (0.489-2.759) 1.007 (0.399-2.540) 0.988
Anemia at discharge 21 (35.6) 12 (37.5) 0.857 1.086 (0.445-2.650) 0.952 (0.353-2.565) 0.923
ICU transfers 17 (28.8) 13 (40.6) 0.252 1.690 (0.685-4.170) 1.497 (0.540-4.151) 0.438
One-year mortality 17 (28.8) 11 (34.4) 0.583 0.773 (0.307-1.942) 1.066 (0.391-2.909) 0.901
Time to neutrophil engraftment (d) 20 (19,24) 19 (16,24) 0.168
Time to platelet engraftment (d) 31.0(26.0,37.0) 34.0(27.5,35.5) 0.363
PN duration (d) 3(0,18) 14 (8,40) 0.008
Length of hospitalization (d) 73.5(52.5,102) 66.3 (44.5,110) 0.826
Hospitalization costs (million yuan) 0.27 (0.21,0.35) 0.28 (0.20,0.37) 0.842
Antibiotic costs (thousand yuan) 69 (56,94) 64 (55,95) 0.642

Data are presented as median (interquartile range) or n (%).
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Furthermore, high weight loss during hospitalization in-
creased hospitalization and antibiotic costs, which is con-
sistent with the findings of Horsley et al.?® These clinical
outcomes increase the economic burdens imposed on pa-
tients' families and health care systems.

Nutritional status is considered an independent and
modifiable prognostic risk factor for adverse outcomes.?
Patients were divided into two groups based on their nu-
tritional status, which was determined by the BMI-Z
score at admission.? The univariate analyses showed that
nutritional status at admission had no significant associa-
tions with some short-term clinical outcomes after trans-
plantation, while the multifactorial regression analysis
controlling for age, sex and other factors found that mal-
nutrition may increase the risk of liver GVHD. Studies
have shown that initial BMI is associated with long-term
mortality Nutrition-related laboratory indexes, such as
serum albumin and serum total protein, can also affect
clinical outcomes. Schaffrath et al analysed 128 allogene-
ic SCT cases in a retrospective single-centre study and
found that serum albumin level (p=0.03) and severe al-
bumin deficiency (p=0.02) strongly correlated with non-
relapse mortality at day 30 and day 100.% However, this
study did not find that the nutritional status on admission
had an impact on the one-year mortality or biochemical
indexes.

PN, an important nutritional support intervention, has
been widely applied in clinical practice. Studies have
found that PN can reduce the readmission rate and mor-
tality of patients by improving their nutritional status.?’
However, Takashi et al noted that PN was no more help-
ful than EN in reducing nutrient-related adverse events in
patients receiving HSCT. Some studies have suggested
that the use of PN is associated with adverse reactions,
such as delayed platelet implantation and an increased
infection risk.® A meta-analysis showed that EN can re-
duce the incidence of acute GVHD, specifically grade I11-
IV and acute gut GVHD. In addition, the indications for
and timing of PN remain controversial. Some studies
suggest that PN should be routinely used for 15 to 20
days after transplantation or when the patient’s oral intake
is less than 60% to 70% of the total daily requirement for
>3 days.?® It has also been suggested that the level of al-
bumin before day 8 of preconditioning can be used as a
basis for determining whether PN should be applied.*
The European Society for Parenteral Nutrition believes
that PN should be stopped after stem cell implantation
according to the patient's condition. The American Socie-
ty for Parenteral Nutrition also that EN should be admin-
istered to transplantation patients with good gastrointesti-
nal function but for whom oral intake fails to meet the
total requirement.3* EN is recommended as first-line nu-
tritional support for patients receiving HSCT by the main
international guidelines, but many centres still use PN
rather than EN, including our centre, which has a higher
PN rate. Nutritional support during the early post-
transplantation period for UCBT recipients is an essential
and challenging issue. There is no doubt that appropriate
nutritional intervention can significantly reduce nutrition-
al deterioration and weight loss in patients after transplan-
tation. Therefore, multiple factors need to be considered

in the establishment of optimal nutritional support strate-
gies for different patient groups.

There are several limitations to this study. First, as a
retrospective study, we collected clinical data from EMRs
rather than from direct recordings, which does not guar-
antee accuracy and accessibility of the data, so the sample
size of this study was small. Second, the primary disease
of the children included in this study was mainly PID.
Generally, the growth and development levels and nutri-
tional status of such paediatric patients are low, so the
number of children with obesity was small, and we did
not analyse these children in detail, which limited our
ability to investigate the effect of obesity on the out-
comes. Finally, there may be additional unmeasured con-
founders at baseline (demographic factors, psychological
factors) or different treatments that could be associated
with malnutrition, weight loss and poor outcomes.

In conclusion, a large amount of weight loss during the
UCBT period was correlated with a high risk of GVHD,
longer length of hospitalization and higher total hospitali-
zation cost. Underweight children were more prone to a
prolonged PN duration and an increased risk of intestinal
GVHD. There was no significant difference in the inci-
dence of other adverse events, ICU transfers or mortality
among children with different nutritional statuses. In a
larger sample, the differences might be statistically signif-
icant. To reduce the incidence of adverse clinical out-
comes, financial burdens, and medical resource burdens,
nutritional management is urgently needed in paediatric
stem cell transplantation wards. Medical staff should pro-
vide appropriate nutritional support in a timely manner
according to the nutritional status at admission and the
weight change during the course of the disease.
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