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Abstract
Purpose

In the allogeneic transplant setting (allo-HSCT), the prevalence of malnutrition at admission is usually
low, but at discharge, may be 60% or more and it may affect the transplant outcome.

The aim of this study was to reduce the incidence of severe malnutrition (PG-SGA C) at day + 28 days
from allo-HSCT in patients supported with an oral polymeric formulation enriched with Transforming
Growth Factor beta 2 (TGF-β2).

Methods

Fifty-one patients were consecutively enrolled between March 2020 and June 2021 in this prospective
interventional study. As a group of control, we have retrospectively analyzed an observational cohort
composed by thirty patients submitted to allo-HSCT from august 2017 and august 2018 in our institution.

Results

The incidence of severe malnourished patients (PG-SGA C) at + 28 days was signi�cantly lower in the
group with an oral nutritional support (ONS) treatment ratio (TR) major than 50% (TR>50%) in
comparison to the ones with less than 50% ONS assumption (TR<50%) (13% vs 88.9% P=0.000). 

Interestingly, cumulative incidence of gastrointestinal (GI) aGVHD was signi�cantly lower in patients
assuming 50% or more of the prescribed ONS dose in comparison to those who assumed less than 50%
of ONS (0%, vs 29.6%; p=0.005). Pneumonia was more frequent in patients with TR < 50% compared to
patients with TR > 50% (48.1 % and 12.5 % respectively)(p=0.006).

Conclusion

MODULEN-IBD® seems to be a promising ONS to reduce malnutrition in allogeneic stem cell
transplantation and should be tested in a randomized controlled prospective trial. MODULEN-IBD® may
also have some positive immunological effects on gastrointestinal GVHD and infections that should be
explored in larger studies.

Introduction
Allogenic hematopoietic stem cells transplantation (allo-HSCT) is a curative treatment for several
hematologic malignancies(1). Conditioning regimens based on high-dose chemotherapy, with or without
body irradiation, frequently induce dysgeusia, oral mucositis, nausea/vomiting, diarrhea, anorexia, and
abdominal pain that can severely affect food intake and nutritional status (2–6). Moreover, severe
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malnutrition can affect the transplant outcome by prolonging time to engraftment, increasing the
infectious risk, the duration of hospital stay and mortality (7–9).

In this scenario, nutritional assessment and nutritional support appear to be crucial for managing allo-
HSCT patients and improving the transplant outcome (8–11). This aspect is even more important if we
consider that over the last ten years the age limit for transplantation has risen to 75 years and the
patients over 60 years of age who have been transplanted exceed 30% (14).

The Patient-Generated Subjective Global Assessment (PG-SGA) questionnaire has been recently validated
in Italian language (12) and is actually recommended as the gold standard tool for nutritional screening,
assessment, monitoring and triaging for nutritional interventions in patients with cancer (13–15).

Regarding nutritional support, enteral nutrition (EN) is generally considered the better approach in
oncology but, if it cannot be pursued, parenteral nutrition (PN) is recommended (16). In HSCT, PN is
generally reserved in case of severe mucositis (Grade 3-4), ileus, or intractable vomiting (16) and should
be continued until resolution of the complications (17). Although ASPEN and ESPEN guidelines
recommend EN as the �rst choice in nutritional support in HSCT (17, 18), parenteral nutrition is still most
widely used in HSCT settings (19). Even more, it is well known that PN may be associated with gut
mucosal atrophy, metabolic and hepatic complications, central venous catheter infections, �uid overload
and hyperglycemia, that increase the risk of systemic infections and in�ammation as well (11, 19–22).

GVHD is the main cause of transplant-related morbidity and mortality after disease relapse (26). From a
clinical and pathogenetic point of view, gastrointestinal (GI) aGVHD shares many aspects with chronic
in�ammatory bowel diseases (IBD), such as, the loss of the intestinal epithelial barrier, alterations in the
intestinal microbiota, and also the use of immunosuppressive therapies for clinical interventions (23–30).
In IBD setting, TGF-b2 is the most studied bioactive peptide for nutritional support (31). TGF-b2 is an anti-
in�ammatory cytokine and it’s a key modulator of the microbiota. It has also a relevant role in host
immune cell cross talk, in particular it controls the differentiation, proliferation and activation state of
lymphocytes, macrophages and dendritic cells, and it plays a critical role in mechanisms of tolerance,
prevention of autoimmunity and in anti-in�ammatory processes in gut as well (31, 32).

Patients And Methods
Study Protocol

The study was approved by the local ethical committee in March 2020. After signing informed consent
and nutritional evaluation by a dietitian with PG-SGA score. Nutritional support with MODULEN-IBD® was
proposed to all enrolled patients.

Patients aged over 18 years old submitted to allogeneic bone marrow transplantation were included into
the study, while exclusion criteria were unsigned informed consent, gastrointestinal perforations and
�stulas, intractable vomiting.
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Fifty-one patients were consecutively enrolled between March 2020 and June 2021 in this prospective
interventional study exploring the use of an oral polymeric nutritional supplement (ONS) enriched with
Transforming Growth Factor beta 2 (TGF-β2) (MODULEN IBD®) in the prevention of malnutrition at day +
28 in allo-HSCT. Modulen IBD® (Nestle, Switzerland) is an oral polymeric supplement rich in TGF-β2
widely used in IBD settings (31).

Nutritional status was assessed through the PG-SGA questionnaire (15) at admission and at day  0, +7,
+14,+21 and + 28 from transplant ( day 0 was the CSE re-infusion).

Incidence of malnutrition (PG-SGA C) at + 28 days from allo-HSCT was the primary outcome.

PG-SGA is composed of an objective section and a patient reported one.

The �rst reports  the overall nutritional status in an alphabetical score (A= good nutritional status; B=
moderate malnutrition; C= severe malnutrition).

The second one is a numeric score that is calculated from 4 items patients reported (weight loss, food
intake, symptoms with a nutritional impact and physical activity).

As group of control, we have retrospectively analyzed 30   patients submitted consecutively   to allo-HSCT
from august 2017 and august 2018 at our Institution. Also,  in this retrospective  cohort, the nutritional
evaluation was performed weekly by a dietitian with PG-SGA score. In the control group, nutritional
support was the Parenteral Nutrition (PN) when oral food intake was less than 60% of hospital meals for
at least three days and /or oral mucositis grade 3-4, intractable diarrhea and vomiting were present,
according to the  criteria reported in ESPEN Guidelines 2009 (16).

Nutritional support plan 

The oral polymeric nutritional supplement (ONS) with TGF-β2 (MODULEN IBD®) was diluted in a bottle of
mineral water and proposed one or more times a day if necessary. The nutritional support started at – 7
day to + 28 day from allo-HSCT. Refusal and reasons for refusal of the proposed treatment have been
recorded.

The amount of calories derived by oral supplement was calculated at admission on BMI and Total daily
energy expenditure (TDEE) multiplying BMR (Mi�in St Jeor BMR estimation formula was used) by 1.3
(Physical activity level). From admission to the day of transplant, the amount calories derived from oral
formulation enriched with Transforming Growth Factor beta 2 was:

- if BMI less than 22: 20% of TDEE;

- if BMI between 22.1 and 24.9: 12 % of TDEE;

- if BMI between 25 and 29.9: 10% of TDEE;



Page 6/21

- if BMI between 30 and 34.9: 8% of TDEE;

- if BMI was more than 35: 5% of TDEE.

From day 1 to day + 28 from transplantation, the quantity of supplement has been increased by 10%
compared to the initial dose if the patient shows a weight loss of less than 5% during hospitalization;
with a weight loss of more than 5%, the dose of oral formulation has been increased by 20% compared to
the starting dose.

Once reconstituted by the staff, the supplement could be �avored according to the patient's taste with
barley coffee or decaffeinated coffee. 

Compliance in ONS intake was investigated with a speci�c questionnaire and percentage of administered
dose compared to prescribed dose was registered daily (Treatment Ratio - TR).

Adverse events were reported according to good clinical practice (GCP).

Statistics 

The goal of the study was to reduce the incidence of severe malnutrition (PG-SGA C) at day + 28 from
allo-HSCT to less than 50% in comparison to an historical control (in which the incidence of severe
malnutrition at +28 days after allo-HSCT was 75%). The study was closed when at least 24 subjects took
at least 50% of the prescribed ONS (sample size calculation with power of 75% and alpha 0.05).

In the analysis all the 51 patients were reported.

Impact on malnutrition and clinical outcomes were explored according to ONS intake in percentage on
prescribed dose (TR). No minimal dose was de�ned as clinically effective, but in the protocol design 50%
of the prescribed ONS was considered adequate.

Mann-Whitney test was used for statistical analysis regarding association between TR and malnutrition,
acute GVHD onset or clinical events (sepsis or pneumonia). Overall survival at 365 days after transplant
was estimated with Kaplan Mayer curves and Log-Rank test was used for univariate analysis. Cumulative
incidence of acute GVHD was calculated at 4 months after transplantation. For the log-rank and �sher
tests patients were grouped according to the treatment ratio (TR) (TR > or < 50% based on study
protocol). Treatment ratio (TR) is de�ned as the percentage of ONS intake on prescribed dose. No
differences were found in patients' characteristics at admission between groups with TR<50 %, TR>50%
and historical control group.

Results
1) Patients characteristics
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The study cohort was composed of �fty-one patients: twenty-two women and twenty-nine men. Most of
the patients (78.5%) were diagnosed with Acute myeloid leukemia, Myelodysplastic syndrome or
Myeloproliferative disease. All characteristics are resumed in Table 1.

Between the historical control group and study cohort, at admission patient’s characteristics were similar
to the study cohort (TAB 1b).

2) MODULEN IBD ® Safety

Among 51 patients no adverse events attributable to ONS administration were reported.

Percentage of ONS intake on prescribed dose was reported (TR) and cause of refusal registered. Mean TR
of the whole population was 60%, median 46%, minimum 3%-maximum 224%.

Main reasons for refusal of the oral formulation were due to a disgusting sensation in 19/27 cases (70%),
mucositis in 10/27 (37%) or respiratory complications involving the use of non-invasive ventilation in
5/27 (18.5%). In the dedicated questionnaire, patients could report more than one reason for refusal.
3) MODULEN IBD ® E�cacy

PG-SGA assessment was performed twice weekly and registered at admission, day of transplant (day 0),
+7, +14, +21 and +28 days from allo-HSCT.

At admission, thirty-eight (74,5%) patients were well nourished (PG-SGA score A), twelve (23,5%) patients
were moderately malnourished (PG-SGA score B) and only one (2%) patient was admitted in severe
malnutrition conditions (PG-SGA score C).

At day + 28 from allo-HSCT, seven (13.8%) patients were well nourished (PG-SGA score A), seventeen
(33,3%) patients were moderately malnourished (PG-SGA score B) and twenty-seven (52.9%) patients had
a severe malnutrition (PG-SGA score C).

The mean percentage of TR in the group with PG-SGA score A (well nourished) was 129%, in the group
with PG-SGA score B (moderate malnutrition) was 85% and 27% in the group with PG-SGA C (severe
malnutrition). The difference was proved to be statistically signi�cant (between A and B p=0.045 and
between both A+B and C p=0.000; Mann-Whitney Test) (FIGURE 1).

The percentage of prescribed dose ranging from 3–224%, median 46%. Higher TR, less subjective PG-
SGA values (patients reported numeric score) were registered at 28 days after transplantation (correlation
R2 0.288, p=0.000) (FIGURE 2).

The percentage of severe malnourished patients (PG-SGA C) at + 28 days was signi�cantly lower in the
group with a treatment ratio (TR) major than 50% in comparison to the group with insu�cient ONS
assumption (TR<50%) (13% vs 88.9% P=0.000) (TAB 2).
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In the historical control group, the incidence of severe malnutrition (PG-SGA C) at + 28 day from allo-
HSCT was 75% ( 21 of 28 evaluable patients) (TAB 3)

Both in groups with TR < 50 % and historical control group, no patient was in PG-SGA score A (good
nutritional status); while in group TR > 50% seven out twenty patients (30.4%) were well nourished (PG-
SGA A).

No statistical differences were found in baseline patients' characteristics at admission in patients with a
treatment ratio >50% in comparison to those who did not and the historical control group.

No statistically signi�cant correlation was found between type of conditioning and nutritional status at
day + 28 from allo-HSCT.
4) Infective complications

In study cohort, sepsis occurred in 22 patients (43.1%), and pneumonia in 15 (29.4%) ones.

Pneumonia was more frequent in patients with TR < 50% compared to patients with TR > 50% (48.1 %
and 12.5 % respectively)(p=0.006).

Sepsis was more frequent in patients with TR < 50% compared to patients with TR > 50% (55.5 % and
29.1 % respectively) (n.s.) (TAB 2).

5) GVHD

Cumulative incidence at 100 days of aGVHD was 41%.

No hepatic aGVHD was registered. No statistical differences were proved between TR and aGVHD
incidence. Cumulative incidence of aGVHD according to TR was: 29.1 % in patients with TR > 50% and
51.8% in patients with TR < 50%.

Acute gastrointestinal GVHD (GI GVHD) (any grade) was reported in 8 patients (15.7%), none died due to
aGVHD.

The mean ONS dose in patients developing acute GI GVHD was 18%, whereas patients not developing
acute GI GVHD assumed a mean percentage of 68% of ONS (p=0.002; Mann-Whitney Test)
(SUPPLEMENTARY FIGURE 1).

Cumulative incidence of GI aGVHD was signi�cantly lower in patients assuming at least 50% of the
proposed treatment in comparison to those who assumed less than 50% of ONS (0% vs 29.6%; p=0.005)
(SUPPLEMENTARY FIGURE 2).

In the historical control group, the cumulative incidence of GI GVHD was 20%.
6) Mortality

Transplant related mortality (TRM) at + 100 days from transplantation was 11,7 %.
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Overall survival at + 365 days from transplantation was 61.5 %.

No statistical differences were found in overall survival between patients with TR> 50% and those with
TR< 50% (50% vs 73.7% respectively).

In the historical control group, overall survival was 63.3%.

Transplant related mortality (TRM) at + 100 days from transplantation in historical control group was 20
%.

Discussion
The main objective of this prospective interventional study was to evaluate the incidence of severe
malnutrition (PG-SGA C) at 28 days after bone marrow transplantation in a cohort of 51 patients
supported, from admission to day + 28, with an oral polymeric nutritional supplement (ONS) enriched
with Transforming Growth Factor beta 2.

From August 2017 to August 2018, an observational study was conducted in 30 patients submitted to
allo-HSCT in order to evaluate the nutritional status during allo-transplantation. A standardized nutritional
assessment protocol was created. This protocol provided a weekly nutritional assessment with PG-SGA
score from admission to day + 28. PG-SGA is a score recognized as the gold standard for nutritional
assessment in oncology/hematology settings (12, 15, 35–37).

In this observational study, 74% of the patients had a good nutritional status (PG-SGA A) at admission.
Severe malnutrition (PG-SGA C) increased by a factor 10 from admission to day + 7 (from an incidence of
3.25 % to 32.5%) and at day + 28 no patients were in good nutritional status and 75% of them were
severely malnourished (PG-SGA C). During hospitalization, nutritional status progressively worsened and
a statistically signi�cant delta in the incidence of severe malnutrition was found between admission to
+7 days from allo-HSCT. In the �rst two weeks of transplantation, patients often showed chemotherapy
side effects such as mucositis, nausea, vomiting, diarrhea and dysgeusia. All these signs and symptoms
of the conditioning regimen may lead patients to eat less and results in a rapidly worsen nutritional
status, that in an oncology/transplant setting is often irreversible in the short-term period and is
associated with a higher risk of infection, pneumonia, GVHD, mortality and longer hospitalization (6, 38).

These data shown how the �rst two weeks after allo-HSCT are crucial for the nutritional status of
transplanted patients and led us to de�ne them as the “golden nutritional weeks''. Preserving a good
nutritional status in this period may result in bene�t for patients’ outcome. So, assessing the nutritional
status with a standardized, speci�c and dynamic score; managing all the nutritional symptoms; starting
an early and personalized nutritional support (preferably enterally), monitoring its effect on the nutritional
status, are fundamental steps that should be part of the clinical practice of all transplant centers during
all transplantation period, in particular from admission to day + 28.
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For these reasons, a prospective study was designed to investigate the safety and effects of earlier
prophylactic oral nutritional support in 51 patients submitted to allo-HSCT. The nutritional support
consisted of an oral polymeric nutritional supplement (ONS) enriched with Transforming Growth Factor
beta 2 (TGF-β2) (MODULEN IBD®). This supplement administration has been started from admission to
day + 28 from transplantation.

Actually, many oral nutritional supplements are available in order to �ght and prevent malnutrition, but
MODULEN-IBD® was chosen thanks to the data derived from several researches showing that this oral
supplement is safe, useful and effective both in improving nutritional status and gastrointestinal
in�ammation in IBD patients (39). In particular, one randomized clinical study showed that exclusive
enteral nutrition with MODULEN-IBD® is more e�cient to achieve mucosal healing than corticosteroids;
proving in addition that this ONS have a trophic, anti-in�ammatory and microbiota modulating effects on
gastrointestinal tract (40). The anti-in�ammatory effect of MODULEN-IBD® is attributable to the high rich
in TGF-β: an immunosuppressive cytokine involved in the development and functions of immune cells,
including T and B cells and also dendritic cells (DCs) (32).

In this prospective study, an early oral nutritional support was feasible and safe. Patients who took at
least the half of the protocol-prescribed dose seems to have a reduced incidence of severe malnutrition at
28 days after transplant; indeed, similar to historical control group, the prevalence of malnutrition at
admission in this �fty-one patients was low (3.25%), but at day + 28 there is a statistically signi�cant
difference in severe malnutrition incidence (PG-SGA score C) between patients that took at least 50% of
prescribed ONS and patients that for many reasons took less than 50% of prescribed ONS (13 % vs 88.9
%; p=0.000) (TAB 2).

These data are con�rmed by the fact that the mean percentage of Treatment Ratio (TR) in the group with
PG-SGA score A at + 28 days from allo-HSCT (well nourished) was 129%, in the group with PG-SGA score
B (moderate malnutrition) was 85% and 27% in the group with PG-SGA C (severe malnutrition). The
difference was proved to be statistically signi�cant (between A and B p=0.045 and between both A+B and
C p=0.000; Mann-Whitney Test) and the effect on nutritional status may be dose dependent (FIGURE 1).
The dose dependency of MODULEN-IBD® was also reported in the PG-SGA score assessment: more was
the intake of ONS, less was the PG-SGA numeric score (Figure 2). Higher the score, the worse is nutritional
status patients reported.

As explained in the introduction, both in IBD and bone marrow transplantation settings, malnutrition and
immunity response on gastrointestinal tract are relevant. Both from a clinical and pathogenetic point of
view, GI aGVHD shares many aspects with chronic in�ammatory bowel diseases (IBD), such as, the loss
of the intestinal epithelial barrier; alterations in the intestinal microbiota; cascade of T cell activation,
proliferation, and cytotoxic activity; and also, the use of immunosuppressive therapies (25, 27). In bone
marrow transplantation, acute GVHD may appear in 20% – 40% of patients with match related donor, and
in over 50% of haploidentical stem cells transplantation (41). Regarding gastrointestinal acute GVHD, up
to 50% of patients with acute GVHD experience gastrointestinal symptoms (41).
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All these observations allow us to hypothesize that MODULEN-IBD® may also reduce the risk of GI GVHD
thanks to its trophic, anti-in�ammatory and microbiota modulating effects on gastrointestinal tract.

Reducing GI GVHD cumulative incidence was not the primary goal of the study, but patients assuming
more than 50% of the protocol-prescribed ONS did not experience GI aGVHD (SUPPLEMENTARY FIGURE
2) and the effect seems to be dose dependent (SUPPLEMENTARY FIGURE 1).

Explaining the reasons under these data is not trivial. Probably may be essential to evaluate the role of a
prophylactic and earlier oral intake of MODULEN-IBD® from admission to + 28 days from admission.
This choice probably allowed to avoid or reduce microbiota dysbiosis: an important risk factor for GI
GVHD (42, 44).

Furthermore, loss of microbiota diversity and the reduction of short chain fatty acids production has been
observed in patients with GVHD (42, 44). Acetate, propionate, and butyrate are metabolites produced by
microbiota and play an important role in the interaction between the microbiota and host immune cells,
in�uencing systemic autoimmune responses and participating in different steps of in�ammation process
(42, 45). So, MODULEN-IBD® administration in patients submitted to allo-HSCT may to reduce the risk of
GI GVHD thanks to its microbiota modulating, anti-in�ammatory and trophic effects. Regarding intestinal
tropism, often patients with mucositis refuse food and this further worsens intestinal dysbiosis. However,
thanks to the consistency of MODULEN-IBD®, patients often continued to take the supplement by mouth
despite oral pain, avoiding fasting. This may allow patients to maintain microbiota feed and diversify.

Regarding infectious diseases, several studies demonstrated that malnutrition is a primary risk factor for
several complications after allo-HSCT, in particular infection and GVHD (43).

In particular, in this prospective study pneumonia was more frequent in patients with TR < 50% compared
to patients with TR > 50% (48.1 % and 12.5 % respectively)(p=0.006) (TAB 2). Due to the low number of
patients experiencing pneumonia, the role of MODULEN-IBD® could be only speculated: pneumonia and
in particular noninvasive ventilation (used in 5 patients) impaired oral assumption of ONS and food, this
could explain the difference between these two groups. On the other side, in these 5 patients was
observed a reduced intake of ONS before pneumoniae onset and maybe malnutrition could favor
pneumonia onset. Furthermore, a non-signi�cant trend regarding sepsis incidence was more frequent in
patients with TR < 50% compared to patients with TR > 50% (55.5 % and 29.1 % respectively)(ns) (TAB 2).

Conclusions
In this study, an early and prophylactic oral nutritional support, started at admission to day + 28 from
transplantation, has reduced with no side effects the incidence of severe malnutrition at day + 28 (PG-
SGA C) in patients submitted to allo-HSCT.

ONS seems to have a protective role also in prevention of gastrointestinal GVHD and infections, maybe
due to anti-in�ammatory, immunomodulating and trophic effects on gastrointestinal tract and
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microbiota, but larger randomized studies are warranted. In the design of such studies the role of
nasogastric tube could overcome problems such as the taste of MODULEN-IBD® and the chemotherapy
side effects that impede patients from eating orally.
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Tables
Table 1 Patients characteristics 

Sex (n; Female/Male)  22/29 

(43.1% / 56.9%) 

Age (Median)  55 (range 20-72)

Median follow up (days)  279 (29-564)

Diagnosis

(Acute myeloid leukemia, Myelodysplastic syndrome or Myeloproliferative
disease) vs (Linfoma or Myeloma)

40/11

(78.5% / 21.5%)

Disease status at admission (Complete remission / Minimal Residual Disease /
Adevance Disease)

22/21/8

(43.2 % / 41.1% /
15.7%)

Donor type (Match Related Donor /MUD/Haploidentical) 21/20/10

(41.2% / 39.2% /
15.7%)

Stem cells Source 

(Peripheral blood /Bone Marrow)

48/3

(94.1% / 5.9%)

Nutritional status at admission following PG-SGA 

(Score A / B / C)

38 A / 12 B / 1 C

(74,5% / 23,5% /
2%)

Table 1b Comparison of characteristics between prospective interventional group and historical control
group
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  Interventional
group 

Historical
control
group

P
value

Total number of patients  51 30  n.s.

Sex (n; Female/Male)  22/29 

(43.1% /
56.9%) 

16/14

(53.5 % /
46.5 %)

n.s.

Age (Median)  55

 

58.9 n.s.

Diagnosis

(Acute myeloid leukemia, Myelodysplastic syndrome or
Myeloproliferative disease) vs (Linfoma or Myeloma)

40/11

(78.5% /
21.5%)

24/6

(80%
/20%) 

n.s.

Disease status at admission (Complete remission / Minimal
Residual Disease / Adevance Disease)

22/21/8

(43.2 % /
41.1% /
15.7%)

17/11/2

(56.5%;
36.5 %/
7%)

n.s.

Donor type (Match Related Donor /MUD/Haploidentical) 21/20/10

(41.2% /
39.2% /
15.7%)

8/17/5 

(27% / 57%
/ 16%) 

n.s.

Nutritional status at admission following PG-SGA 

(Score A / B / C)

38 A / 12 B /
1 C

(74,5% /
23,5% / 2%)

22 A/ 7 B/
1 C

(74% A/
23% B /3%
C)

n.s.

Table 2 Outcomes following Treatment Ratio (TR)
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Patients with TR >
50%

Patients with TR <
50%

P
Value 

Total (n) 24/51 (47%) 27/51 (53%)

PG-SGA Score A at + 28 days (n) (%) 7/23 (30.4%) 0 (0%) 0.000

PG-SGA Score B at + 28 days (n) (%) 13/23 (56.5%) 3/27 (11.1%) ns

PG-SGA Score C at + 28 days (n) (%) 3/23° (13%) 24/27 (88.9%) 0.000

Cumulative Incidence of aGVHD (%) 7/24 (29.1%) 14/27 (51.8%) ns

Cumulative Incidence of Gastrointestinal
aGVHD (n) (%)

0/24  8/27 (29.6%) 0.005

Incidence of Sepsis (%) 7/24 (29.1%) 15/27 (55.5%) ns

Incidence of Pneumonia (%) 3/24 (12.5%) 13/27 (48.1%) 0.006

Table 3 Comparison between Historical and Interventional Groups

Patients with
TR > 50%

Patients with
TR < 50%

Historical Control
Group  

Total (n) 24/51 (47%) 27/51 (53%) 30 

PG-SGA Score A at + 28 days (n) (%) 7/23 (30.4%) 0 (0%) 0 (0%) 

PG-SGA Score B at + 28 days (n) (%) 13/23 (56.5%) 3/27 (11.1%) 7/28 (25%)

PG-SGA Score C at + 28 days (n) (%) 3/23^ (13%) 24/27 (88.9%) 21/28 * (75%)

Cumulative Incidence of aGVHD (%) 7/24 (29.1%) 14/27 (51.8%) 11/30 (36.7%) 

Cumulative Incidence of Gastrointestinal
aGVHD (n) (%)

0/24  8/27 (29.6%) 6/30 (20%) 

* At + 28 days from allo-HSCT it was possible to evaluate only 28 patients, two patients died before day +
28.   

^At + 28 days from allo-HSCT it was possible to evaluate only 23 patients, one patient died before day +
28.

Figures
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Figure 1

Correlation between PG-SGA score at + 28 from allo-HSCT and Treatment Ratio (TR)
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Figure 2

Linear correlation between PG-SGA subjective numeric score and ONS intake
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