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Résumé 

Contexte: Le conditionnement précédant la greffe de cellules souches 

hématopoïétiques (CSH) est associé avec des taux élevés de malnutrition à la sortie de 

l'hôpital et jusqu'à 100 jours après la greffe de CSH. 

Objectif: Cette étude visait à évaluer l'impact d'une intervention nutritionnelle 

fournie à la sortie de l'hôpital sur l'état nutritionnel, 100 jours après la greffe de CSH. 

Conception: Il s'agissait d'un essai contrôlé randomisé dans un centre unique. Les 

patients adultes recevant la greffe étaient admissibles à y participer. La collecte de 

données et l'intervention ont débuté à l'admission et à la sortie de l'hôpital, 

respectivement. Après la sorti de l'hôpital, les patients recrutés ont été randomisés dans 

un groupe témoin (GT) recevant des soins habituels et dans un groupe d'intervention 

(GI) recevant des conseils nutritionnels mensuels après la sortie de l’hôpital afin 

d'optimiser leur état nutritionnel et fonctionnel. Après la sortie de l'hôpital, des 

évaluations ont été effectuées aux jours 30, 60 et 100 après la greffe pour les deux 

groupes. Le résultat principal était le score de l'évaluation globale subjective générée 

par le patient (PGSGA) au jour 100 après la greffe. La malnutrition a également été 

évaluée par le score de malnutrition de la société américaine de nutrition parentérale et 

entérale / Académie de nutrition et diététique (AND-ASPEN). L'indice de masse de 

graisse a été évalué par analyse de bioimpédance. La force de la poignée a été comparée 

aux données normatives pour évaluer sa diminution. La qualité de vie a été évaluée à 

l'aide de l'outil d'évaluation fonctionnelle de la thérapie du cancer - greffe de cellules 

souches hématopoïétiques (FACT-BMT).  

Résultats: 52 participants ont été randomisés (août 2016 jusqu'en août 2017) et 46 

ont été analysés [65% d'hommes, 63% de greffes autologues, GI (n = 22), GT (n = 24)]. À 

l'admission à l'hôpital, le pourcentage de patients bien nourris selon le PGSGA était 

faible (45% GI vs. 50% GT, p = 0,79) et le pourcentage de patients ayant une force de la 

poignée faible était élevé (82% GI contre 67% GT, p = 0,24) dans les deux groupes. Cent 

jours après la greffe, le pourcentage de patients bien nourris n'était pas 

significativement différent entre les groupes selon l’outil de PGSGA (72% GI vs 43% GT, 

p = 0,063). Le pourcentage de patients bien nourris selon le scores AND-ASPEN s’est 

amélioré dans le GI (14% vs 50%, p = 0,02) et est resté le même dans le GT (50% vs 

48%, p = 1) par rapport aux valeurs d'admission. Au jour 100 après la greffe, le GI avait 

un apport de protéine [médiane (grammes)]: 90 GI vs 80 GT, p = 0,037] et de calorie 

[(pourcentage médian par rapport aux besoins): 116 vs 85, p = 0,017] plus élevés. 

Comparé aux taux moyens à l'admission, le pourcentage de patients avec un indice de 

masse de graisse élevé a diminué chez le GI (71% contre 56%, p = 0,046) et non pas chez 

le GT (65% contre 62%, p = 0,56) 100 jours après la greffe. Il n'y avait pas de différence 

dans la force de la poignée entre les groupes. 100 jours après la greffe, le score FACT-

BMT était meilleur chez le GI (117 GI contre 95 CG, p = 0,036).  
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Conclusion: cette étude a montré que la prévalence de la malnutrition est élevée chez 

les patients recevant une greffe de cellules souches hématopoïétiques même avant la 

greffe. Le conseil nutritionnel après la greffe de CSH a amerlioé le status nutritionel 

selon AND-ASPEN mais non pas selon le scores PGSGA. L’intervention a amélioré aussi 

l’apport en calorie et en protéine et la qualité de vie des patients 100 jours après la 

greffe. 

 

Mots-clés: Greffe de cellules souches hématopoïétiques, conseil nutritionnel, qualité de 

vie, force de la poignée. 
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Abstract 

Background: Conditioning preceding Hematopoietic Stem Cell Transplantation 

(HSCT) is associated with elevated rates of malnutrition at hospital discharge and up 

until 100 days post HSCT. 

Objective: This study aimed to assess the impact of a nutrition intervention provided 

at hospital discharge on nutritional status 100 days post HSCT (defined as T4). 

Design: This was a single center randomized controlled trial. Adult patients receiving 

HSCT were eligible to participate. Data collection and intervention were initiated at 

admission and hospital discharge, respectively. Around discharge from the hospital, 

recruited patients were randomized to a Control Group (CG) receiving usual care and to 

an Intervention Group (IG) receiving nutritional counseling on a monthly basis post 

discharge to optimize their nutritional and functional status. Post hospital discharge, 

assessments were done at days 30, 60 and 100 post HSCT for both groups. The primary 

outcome was the Patient Generated Subjective Global Assessment (PGSGA) scores at day 

100 post HSCT (termed T4). Malnutrition was also assessed though the American 

Society for Parenteral and Enteral Nutrition/ Academy of Nutrition and Dietetics 

malnutrition score. Fat Mass Index (FMI) was assessed via bioimpedance analysis. 

Handgrip Strength (HGS) was compared to normative data to assess diminishment. 

Quality of Life (QoL) was assessed through the Functional Assessment for Cancer 

Therapy-Bone Marrow Transplantation (FACT-BMT) tool. 

Results: 52 participants were randomized (August 2016 until August 2017) and 46 

were analyzed [65% males, 63% autologous HSCT, IG (n=22), CG (n=24)]. At hospital 

admission, the percent of patients who were well nourished as per PGSGA criteria was 

low (45% IG vs. 50% CG, p=0.79) and the percentage of patients with diminished HGS 

was high (82% IG vs. 67% CG, p=0.24) in both groups. At T4, the percent of well-

nourished patients was not significantly different between groups when assessed via 

PGSGA (72% IG vs. 43% CG, p=0.063). Yet, the percent of well nourished patients as per 

AND-ASPEN scores at T4 improved in IG (14% vs 50%, p=0.02) and remained the same 

in CG (50% vs. 48%, p=1) compared to admission values. IG had higher protein intake 

[median (grams)]: 90 IG vs. 80 CG, p=0.037 and caloric intake (median percent 

compared to needs): 116 vs 85, p=0.017. Compared to admission, percentage of patients 

with high FMI decreased in the IG (71% vs. 56%, p=0.046) and not in CG (65% vs. 62%, 

p=0.56) at T4. There was no difference in HGS between groups. At T4, FACT-BMT score 

was better in IG (117 IG vs 95 CG, p=0.036). 

Conclusion: This RCT showed that malnutrition is highly prevalent among HSCT 

patients even pre HSCT. Nutritional counseling post HSCT improved patients’ caloric and 

protein intake, nutritional status as per AND-ASPEN criteria and QoL but did not 

significantly improve PGSGA scores. 
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Introduction 

Malnutrition is a condition characterized by imbalances in energy, protein and 

micronutrient intake or absorption, weight changes, loss of lean body mass and 

functional impairment 1,2. Historically, albumin was thought to be an indicator of 

malnutrition. Yet more recent literature showed that serum albumin, a positive acute 

phase reactant and is reflective of inflammatory status which often but not always 

accompanies malnutrition3. Indeed, malnutrition can be defined based on the presence 

and the nature of inflammation (acute vs. chronic). Starvation related malnutrition is 

commonly present in the setting of food insecurity and eating disorders. Chronic disease 

malnutrition can accompany inflammatory conditions that last 3 months or longer 

whereas acute or injury related malnutrition can be faced in the setting of acute states 

such as burns, major infections, etc. 3. Malnutrition assessment is commonly done using 

the Patient Generated Subjective Global Assessment (PGSGA), a tool accepted by the 

Academy of Nutrition Dietetics (AND) as a reliable nutritional assessment method to be 

used among cancer patients4. The PGSGA categorical score defines the degree of 

malnutrition based on three categories (category A reflecting good nutritional status, 

category B revealing moderate malnutrition and category C indicating severe 

malnutrition) whereas the continuous score is a triaging tool with higher scores 

representing an increased risk of malnutrition, and scores 4 or above reflecting a need 

for a nutrition intervention5. Another malnutrition assessment tool recommended by 

AND and the American Society for Parenteral and Enteral Nutrition (ASPEN) is the AND-

ASPEN tool that assesses malnutrition based on patients muscle and fat wasting, Hand 
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Grip Strength (HGS), edema, compromised caloric intake and weight loss 3. Muscle and 

fat wasting and edema can be evaluated through body composition techniques as well as 

through nutrition focused physical assessment 6. HGS, used to reflect muscle strength, is  

evaluated through handgrip dynamometry and is considered diminished when values 

are below gender, hand and population specific normative values7. Decreased caloric 

and energy intake are evaluated by comparing patients’ individual requirements to their 

oral intake. Multiple techniques have been advised to evaluate individuals’ 

macronutrient and micronutrient intake depending on the assessment goal 8.    

Two conditions that are closely related to malnutrition are sarcopenia and cancer 

cachexia. Sarcopenia, a condition that was originally used to portray muscle wasting 

among elderly, is now used to describe diminished muscle mass, strength and 

performance status in all age categories9. It can result from a reduction in the signals 

from brain to muscle inducing movement, a decrease in protein synthesis, energy 

and/or protein intake to maintain muscle mass and strength10. The golden method to 

assess sarcopenia is through analysis of Computed Tomography (CT) when done at the 

level of the lumbar vertebrae 3 or 4. In this method, measured skeletal muscle mass is 

used to predict total muscle mass with levels below gender specific cut-off reflective of 

sarcopenia11,12. As CT imaging is associated with radiation exposure, CT derived body 

composition assessment is only recommended to be conducted when CT is done for 

disease evaluation. An alternative method to measure body composition is Bio 

Impedance Analysis (BIA). Body composition assessment in BIA is based on the body’s 

conducive properties with the compartments with the higher water and lower fat 

content associated with decreased impedance11. With the assumption of constant 

hydration of 73%, fat free mass and fat mass are calculated, allowing for the diagnosis of 

sarcopenia9 and obesity13  respectively.  Regression equations based on individuals’ 
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height, gender, resistance to electric current and age allowed for the use of BIA to 

predict skeletal muscle mass 14. Even though BIA can be affected by many factors 

including hydration, status, recent physical activity and dietary intake, it remains a safe, 

practical and cost effective method to measure body composition changes when CT is 

not available11.  

Cancer cachexia share common features with malnutrition and sarcopenia. Its defining 

feature is the eminent presence of systematic inflammation characterized with high 

levels of cytokines produced by the tumor and the host such as interleukin 1, interleukin 

6 and tumor necrosis factor alpha which increase the host’s metabolic rate, inhibit 

adipocyte and skeletal muscle masses differentiation, promote proteolysis and cause 

anorexia 15. Tumor cells also affect macronutrient utilization and metabolism. Increased 

glucose needs are met through glycolysis, hepatic glycogenolysis and gluconeogenesis 

through the Cori Cycle and proteolysis 15,16. Cancer cachexia has three stages: pre-

cachexia, cachexia and refractory cachexia, classified based on weight loss, anorexia, 

insulin resistance and other metabolic and functional changes 16,17.  

Hematopoietic Stem Cell Transplantation (HSCT) is a standard of care used in the 

treatment of many hematological diseases and malignancies and metabolic disorders18. 

HSCT involves the collection of stem cells from the peripheral blood or bone marrow of 

the patients themselves (autologous HSCT) or from matched donors (allogeneic HSCT). 

HSCT is preceded by the provision of chemotherapy sometimes accompanied with total 

body irradiation, and prophylactic antibiotic, antiviral and antifungal therapy. The goal 

of conditioning therapy is to reduce the tumor burden in neoplastic diseases, to allow for 

engraftment of infused cells and to reduce the risk of graft rejection in allogeneic HSCT 

19. Conditioning intensity is considered myeloablative when provided at a high dose to 

cause profound cytopenia and require stem cell infusion for recovery. Reduced intensity 
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conditioning does not cause cytopenia as profound as in myeloablative conditioning and 

is associated with lower toxicity 20. Treatment intensity is based on disease type, stage, 

and progression, patients’ age among other relevant factors18. Conditioning regimen 

accompanying HSCT is associated with Gastro Intestinal (GI) toxicity, pancreatic 

insufficiency, commonly compromising patients’ food intake, nutritional status and 

functioning level 18,21. Main GI symptoms experienced are oral mucositis, dry mouth, 

adynophagia, taste alterations, nausea and vomiting. Conditioning regimen also affects 

intestinal permeability, which has been described to start as early as 2 days post 

cytotoxic treatment, paving the way for other GI symptoms22,23. HSCT patients are often 

advised to limit their intake of raw fruits and vegetables and to follow a ‘low microbial 

diet’ that is supposed to reduce the risk of food borne illnesses. Even though, studies 

have shown no benefit of its use, many centers still advise it to their patients24-26. 

Additional factors limiting food intake among HSCT patients is the poor Quality of Life 

(QoL) that patients experience during and following transplantation27-29.   

Malnutrition, sarcopenia and cachexia are associated with worse QoL, response to 

treatment and survival in patients receiving chemotherapy 30-36. In the setting of HSCT, 

malnutrition is associated with longer hospitalization, more febrile days and bacterial 

infection and lower survival 34,35,37. Studies assessing malnutrition rates in HSCT showed 

that malnutrition rates were low at admission (ranging between 4-6%) then they spike 

up at hospital discharge (ranging between 35-60%), and then gradually decrease post 

discharge 21,38. A prospective cohort study suggested that all patients at discharge and 

half the patients 100 days post HSCT required a nutrition intervention when assessed 

with the continuous PGSGA score 21. Even though patients had improved QoL, physical 

activity level and lean body mass post HSCT, they did not regain their pre-HSCT levels 

100 days post-transplantation21. Loss of lean body mass was correlated with low caloric 
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and protein intake in a study among umbilical cord HSCT patients 39 but not among 

allogeneic HSCT40.  

Recent studies showed that caregivers and physicians tended to misclassify nutritional 

status of cancer patients 41,42. To prevent and manage malnutrition among cancer 

patients, the European Society for Parenteral and Enteral Nutrition (ESPEN) 

recommends screening all cancer patients irrespective of their Body Mass Index (BMI) 

and to incorporate measures of body composition, inflammatory markers and 

performance status in nutritional assessment 43. Nutrition support has been 

recommended as part of a model for cancer cachexia prevention and rehabilitation34. 

Patients should be counseled with individualized meal plans to optimize their nutrient 

intake and to meet their dietary needs43.   

Nutrition interventions among cancer patients receiving chemotherapy reflected 

positive effects on nutritional status. Isenring et al. evaluated the effect of intensive 

nutrition counseling on nutritional and functional outcomes in cancer patients receiving 

radiotherapy to the GI or head and neck area44. At 12 weeks post randomization, 

patients in the intervention group had better PGSGA scores compared to those in the 

usual care group44. A follow up trial of colorectal patients showed that at a median 

follow up of 6.5 years, patients who received nutritional counseling had improved 

caloric and protein intake, QoL, survival, and reduced toxicity compared to those who 

did not receive counseling45. A systematic review assessing the efficacy of nutrition 

interventions in oncology patients revealed that nutrition counseling is effective in 

improving patients’ protein and caloric intake and PGSGA scores. QoL was positively 

correlated with nutritional intake and status in 3 out of the 4 relevant RCT. However, not 

all RCT were effective in causing changes in weight, triceps and scapular muscle masses 

46. Survival was affected by nutritional status in one trial where depleted nutritional 
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status predicted worse survival and late toxicity 47. No significant changes in survival 

rates were noted in other trials 46.  Among autologous (auto) HSCT patients HSCT, one 

pilot telephone based nutrition and physical activity intervention was performed at 

hospital discharge.  This study showed that telephone based counseling had no 

significant impact on caloric and protein intake, nutritional status, body composition 

and QoL 100 days post HSCT48. To our knowledge, there are no RCT that evaluated the 

effect of nutritional counseling in a clinical setting post hospital discharge. In view of the 

impact of malnutrition on morbidity among HSCT patients, the study assessed the effect 

of nutritional counseling provided monthly at and post hospital discharge on the PGSGA 

score 100 days post HSCT.   
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Patients and Methods 

Reporting of this study follows the Consolidated Standards of Reporting Trials 

(CONSORT) guidelines 49 (Appendix 1). 

Design 
This study was a single center, open label RCT with a parallel design. Patients planned 

to be admitted to the Bone Marrow Transplantation (BMT) unit in the American 

University of Beirut Medical Center (AUBMC) were invited to participate in the study. All 

adult patients (≥16 years) admitted for HSCT in AUBMC and able to undergo body 

composition assessment were eligible to participate. Exclusion criteria included inability 

to present to  1 follow up visit post discharge. Participants were briefed on the study by 

the BMT coordinator or case manager and those who agreed to participate were 

provided with a comprehensive informed consent by a member of the research team 

explaining the study goals, benefits and risks, the commitment involved, as well as the 

option to leave the study at any point without any impact on the treatment or care 

received. Data collection was initiated at hospital admission (T0) and continued at 

hospital discharge (T1). Follow up visits were conducted at days 30 (T2), 60 (T3) and 

100 (T4) post HSCT in the private clinics of the Clinical Nutrition department. Day zero 

was defined as the day of the HSCT infusion.  

Randomization 
Around discharge time (T1), participants were randomized to an Intervention Group 

(IG) and to a Control Group (CG). In view of the sample size (described in “The Statistical 
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Considerations” section), and to avoid imbalances, randomization was based on 

permuted block sampling with 4 participants per block with an allocation ratio of 1:1. 

Sequence generation was performed via on online software: Sealed Envelope Ltd. 2016. 

The research assistant performed the sequence generation and informed the dietitians 

about the allocation. This study involved no blinding. 

Intervention 
Prior to hospital discharge, both groups were advised on food safety guidelines to 

reduce the risk of food borne illnesses 50. CG patients did not receive nutritional 

counseling by the dietitian as outpatients. Information was collected on all variables 

without providing them with counseling. As for the IG patients, they were advised on a 

diet high in energy and protein and tailored to their anthropometrics and co morbidities 

at hospital discharge and were assessed and counseled at T2, T3 and T4. Oral nutrition 

supplements were prescribed if needed to meet patients’ caloric and protein 

requirements of IG patients  

On outpatient visits, patients’ compliance was measured by comparing patients’ 

caloric, protein and fluid intake to the recommended daily intake. Caloric and protein 

needs were calculated based on patients adjusted weight: 30-35 Calories and 1.5 grams 

protein per kg adjusted weight. Ideal weight was calculated using the Hamwi method. 

Adjusted weight was calculated using a fat free mass factor of 0.32 for obese females, 

0.38 for obese males and 0.25 for all overweight patients. 

If not contraindicated by the medical team, IG patients were encouraged by the 

dietitians to gradually increase their physical activity levels. Target physical activity 

goals for patients were in line with the physical activity recommendations for cancer 

survivors: 150 minutes of moderate intensity activity through-out the week and muscle-

strengthening activities 2 or more days a week51.  
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Assessment Tools 
Unless indicated otherwise, patients’ nutritional status, body composition and 

functional assessment were evaluated at all points for both groups (Figure 1).  Below is a 

description of the assessment tools used.  

Nutritional Status  
Nutritional status was assessed using the PGSGA and the AND-ASPEN score.  

The PGSGA comprises two sections: 

o Section 1 gathers information on the patient’s body weight, food intake, 

symptoms affecting food intake and activities. This section is usually filled 

by the patient. In the absence of a validated Arabic PGSGA version, the 

research team has obtained permission from Ptglobal (authors of PGSGA) 

for the clinician to administer the first section of the PGSGA based on an 

oral script in Arabic, which was reviewed by 3 native Arabic speakers.  

o Section 2, filled by the clinician, assesses the patient’s metabolic demand 

(presence, intensity and duration of fever and use and dosage of 

corticosteroids) and his/her muscle, fat and fluid statuses based on 

physical examination. 

The AND-ASPEN tool was also used to diagnose malnutrition. Malnutrition was 

deemed present when at least 2 criteria of the following were present: significant weight 

loss, diminished caloric and protein intake, low hand grip strength and fat and/or 

muscle wasting (assessed through physical examination) 3. 

Dietary Recall  
24 hour recall is an assessment tool used to assess patients’ food intake over 24 

hours. Analysis of the 24 hour recall allows for the identification of eating patterns as 



19 
 
 

well as calculation of caloric and protein intake. In inpatient visits, recall assessed 

patients’ intake of the previous day and focused on caloric and protein intake. At 

outpatient visits, recall focused on patients’ typical intake since the last assessment 

point. Patients were asked to provide recalls on 2 weekdays and 1 weekend day. 

Macronutrient analysis was conducted on Nutritionist Pro®.       

Body Composition 
BIA is a noninvasive and safe technique to measure body composition parameters. 

Estimation of body composition parameters is done through the passage of an electric 

current through contact of the hands and feet with conductive surfaces allowing for 

quantification of resistance and reactance. Fat free mass is estimated at a constant 

hydration of 73%11. In this RCT, we used the Inbody 230®, a segmental and multi 

frequency (50 and 100 kHz) BIA machine for body composition assessment. To 

minimize variation, patients were asked to fast for 2 hours, and to urinate prior to BIA 

measurement. Output variables were total body water, fat mass, skeletal muscle mass 

and waist to hip ratio. Skeletal muscle mass was normalized to height to calculate 

Skeletal Muscle Index (SMI). Fat Mass Index (FMI) was calculated as FM normalized to 

height (m2). FMI was derived from Kelly’s categorization with fewer groups due to the 

small sample size 13. 

- “Low” for FMI <3kg/m2 and <5 kg/m2 for males and females respectively  

- “normal” for FMI in the ranges of 3.0-6.0 kg/m2 and 5.0-9.0 kg/m2 for males and 

females respectively 

- “High” for FMI ≥6.1-9 kg/m2 and 9.1-13.0 kg/m2 for males and females 

respectively 
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Hand Grip Strength  
HGS, a validated marker of functional status among cancer patients, complemented 

the patient’s nutrition assessment 7.  Patients performed the HGS measurement using 

their dominant hand while sitting in chair or inpatient bed (when unable to sit in chair) 

with the shoulders adducted, neutrally rotated and elbow flexed at 90 degrees. Each 

patient was asked to complete a maximal contraction for 5 seconds. A standardized 

method for encouragement was used, asking the participants to apply maximal 

contraction for 5 seconds and then to relax. Measurement was repeated three times with 

a rest time of 10-20 seconds. The best of the three measurements was recorded for 

analysis. HGS was measured at inpatient and outpatient assessments (Figure 2). To 

determine if HGS measurements were diminished or not, they were compared with 

normative data reference that was deemed closest to our patient population 52. 

Performance status   
The Karnofsky performance scale was used for the assessment of functional 

performance of the patients at inpatient and outpatient assessments 53. 

Quality of Life 
Patients’ QoL was assessed using the Functional Assessment of Cancer Therapy 

(FACT)-BMT questionnaire version 4 at days +2, +30, +60 and +100 post HSCT and at 

hospital discharge. FACT-BMT assesses patients’ physical, functional, emotional and 

social well-being as well as other HSCT specific concerns. A validated Arabic version was 

self-administered by patients 54 (Figure 2). 

Physical Activity 
Physical activity was assessed using a questionnaire evaluating patients’ habitual 

activity doing house chores as well as walking time at outpatient visits (Figure 2). The 

questionnaire that reflects patients’ activity during the last 7 days was piloted on 5 adult 
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Lebanese individuals to ensure that questions can be well understood. Patients’ activity 

was recorded in Metabolic Equivalent (METs)55. 

Outcomes 
Study’s primary outcome was the proportion of patients with a PGSGA categorical 

score≥4 assessed at T4. Secondary outcomes assessed were SMI, QoL, HGS and hospital 

readmissions assessed at T4. 

Research Team  
Study enrollment and data collection was performed by a research assistant and a 

data manager. Physicians were in charge of disease and medical evaluation. Two 

dietitians were in charge of nutritional assessment and counseling. To minimize inter-

rater variability, dietitians conducted cross training on the study assessment tools prior 

to study initiation. Written protocols guided patient assessment and data collection 

processes.  

Ethical Considerations 
The study obtained approval from the Institutional Review Board at AUB. The control 

group was receiving the standard of care at AUBMC which does not involve nutritional 

intervention post discharge. Any participant found to be in need of nutrition 

intervention by the medical team was deemed to receive it regardless of the initial 

treatment allocation. Patients’ allocation did not affect the medical treatment and 

conditioning received in the facility.   

Statistical Considerations 
Sample size calculation was based on a similar study assessing the effect of 

nutritional counseling on patients receiving radiotherapy 44. Isenring et al. evaluated the 
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effect of an intensive nutrition counseling intervention on body weight, body 

composition, QoL and physical functioning of cancer patients. At 12 weeks, patients in 

the IG group had better PGSGA scores compared to those in the CG group (mean PGSGA= 

4.8 vs. 8.4 respectively, p-value=0.02). The difference in the PGSGA scores between the 

intervention and control groups was around 43%. 

Inspired from the above differences, we hypothesized that the nutrition intervention 

would reduce the proportion of patients requiring nutritional counseling (defined with a 

PGSGA score≥4) at T4 by 40%. Accordingly, and considering a power of 80%, an 

attrition rate of 30%, total sample size needed was 26 patients per arm. 

Analysis was done based on ‘intention to treat’ analysis. Statistical significance was 

reported at the conventional level at p<0.05. Measures of analyses were performed on 

IBM SPSS version 24 (SPSS Inc. Chicago, IL, USA). Due to the small size per group, the 

continuous variables were presented as medians and Inter Quartile Range (IQR) and 

non-parametric testing was used. Categorical variables were presented as counts and 

percentages. Patients’ characteristics were compared by assignment group using Chi-

square or Fisher Exact tests for categorical variables, and Mann Whitney test for 

continuous variables. Changes in the same variables were assessed using Friedman and 

Cochran tests for continuous and categorical variables, respectively. Analysis of QoL 

subscales was done using General Linear Models. Univariate logistic and linear 

regression (backward conditional) were used respectively to assess predictors of 

PGSGA, and of total QoL score at T4.   
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Results 

Transplant and demographic characteristics  
Consecutive eligible patients (n=68) were approached between August 2016 and 

August 2017 to assess their interest in joining the study. Patients who declined to 

participate had a median age of 46 years, with a low nutrition risk upon admission. Top 

reasons for not joining the study related to the burden of coming for additional 

appointments, travel reasons and lack of interest in the study.  Figure 2 outlines the 

CONSORT diagram of the study by allocation group. 52 patients agreed to join and 46 

patients were analyzed after drop out (n=22 in IG; n=24 in CG) (Figure 2). Post 

discharge, attendance of outpatient visits ranged between 68% and 95% with no 

significant differences between groups. One CG patient received nutrition intervention 

while hospitalized and was considered in the CG as per the intent to treat analysis.  

There were no differences between any of the transplant characteristics (Table 1). All 

patients received HSCT from peripheral stem cell source. Lymphoma and auto HSCT 

were the most prevalent disease and HSCT type, respectively in both groups (Table 1). 

As for the demographic characteristics, 74% of patients had insurance coverage for their 

HSCT stay while the rest had to cover transplantation out of pocket; 20% had to quit 

their studies or work because of the HSCT, median days of absenteeism from 

work/college post HSCT was 76 days in the first 100 days post HSCT, 59% had a 

monthly salary less than 2000$ and the median cost of medication in the first 3 months 

post HSCT was 1,950$. Although not of statistically significance, IG patients tended to be 

older, married, unemployed and to have lower educational levels, higher salary ranges 



24 
 
 

and to be less absent from work or university pre HSCT compared to CG. The rest of the 

demographic characteristics were similar between allocation groups (Table 2).  

Post discharge, medical characteristics were similar between groups. Chemotherapy 

administration was prevalent in both groups with a similar initiation time [median 

(days): 47 IG vs. 49 CG days post HSCT, p=0.40] (Table 3). Yet, CG patients had a higher 

steroid use from admission until 100 days post HSCT (median Prednisone equivalents: 

75 mg IG vs. 100 mg CG, p=0.028). 

Nutritional and functional assessment  
As for patients’ nutritional characteristics at T0, 49% of overall sample was well 

nourished as assessed via PGSGA and 76% had diminished HGS. All characteristics were 

comparable at T0 except for the fact that CG had more well-nourished patients as per 

AND-ASPEN criteria (WNAND-ASPEN: 14% IG vs. 50% CG, p<0.01) (Table 4). Nutritional, 

functional and performance parameters worsened for all patients throughout the 

hospital stay, and allocation groups were comparable at hospital discharge (Table 4).  

Post discharge, PGSGA categorical scores improved gradually in both groups (Figure 

3). There was no difference in the number of patients needing nutrition intervention 

(PGSGA continuous score ≥4) at T4 (72% IG vs. 86% CG, p=0.38). Same group 

comparisons showed that compared to T0, IG had more well-nourished patients at T4 

(WNAND-ASPEN: 14% at T0 vs. 50% at T4, p=0.02). Yet, malnutrition scores were similar in 

CG at T4 compared to T0 (WNAND-ASPEN: 50% T0 vs. 48% at T4, p=1) (Figure 3). When 

analyzed through multivariate regression (data not shown), the nutrition intervention 

was not a predictor of PGSGA score ≥4 (p>0.05). Yet, nutrition intervention predicted 

PGSGA categorical score at T4 (adjusted odds ratio for WNPGSGA =6.0; p value=0.028 after 

adjusting for relevant clinical predictors: age, transplantation type, conditioning 

intensity, corticotherapy and acute GvHD occurrence). 
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Zooming into the functional parameters, the percentages of patients with diminished 

HGS were not different post discharge between allocation groups (Table 5). Physical 

activity was better in IG at T2 (median weekly hours 7.5 hours IG vs. 2.4 hours CG, 

p=0.048) but was similar across groups thereafter. Karnofsky score and serum albumin 

were comparable between groups at all post discharge assessment points. FMI and SMI 

were not different between groups at T4 (Table 5). Paired group comparisons revealed 

that compared to T0, percentage of patients with high FMI decreased at T4 in the IG 

(71% at T0 vs. 56% at T4, p=0.046) and did not differ in CG (65% at T0 vs. 62% at T4, 

p=0.56) (Figure 4).  

Subgroup analysis based on transplantation type showed that patients undergoing 

auto HSCT tended to be older [median age (years): 51 vs. 35, p=0.16]. Patients 

undergoing allo HSCT had a longer length of stay and more deterioration in nutritional 

status during hospitalization compared to their autologous peers (Table 6). Among IG, 

auto HSCT recipients benefited well from nutrition intervention (WNPGSGA increased 

from 36% at T0 to 75% at T4, p=0.014) compared to those undergoing allo HSCT who 

did not benefit from the intervention. Percentage of well-nourished patients decreased 

similarly in both transplantation types of CG (Table 6).  

When assessing macronutrient intake, IG had improved caloric intake at all 

assessment points post discharge compared to CG (Figure 5). Protein intake was similar 

at T1 but improved post discharge in IG (90 grams IG vs. 80 grams CG at T4, p=0.037) 

(Figure 5). Fiber intake was very low in both groups at discharge. There was no 

difference between groups in fiber intake at T4. Paired assessment showed that fiber 

intake compared to needs improved in IG (49% at T0 vs. 77% at T4, p<0.01) but did not 

change in CG (71% at T0 vs. 70% at T4, p=0.85) (Figure 4). Figure 6 presents the 

contribution of each macronutrient to total caloric intake. There were no significant 
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differences between groups. Sugar intake was above 10% at all assessment points in 

both groups (Figure 6). Omega 6:3 ratio exceeded 9.8 at all assessment points with no 

differences between the groups.   

Quality of Life Assessment 
As for QoL, significant improvements were noted in PWB, BMT specific questions and 

the total FACT-BMT score for the whole cohort from D2 until T4. All of the QoL subscales 

except for the SWB improved gradually until T3 after which improvement slowed down. 

Focusing on differences between groups, there were no differences at D2 in any of the 

QoL subscales. At T4, Social Well being (SWB), Emotional Wellbeing (EMW) and total 

QoL score were better in IG compared to CG. Paired assessment of scores between D2 

and T4 revealed that CG had worse EWB and improved BMT specific subscale and IG had 

significant improvement in Functional Wellbeing (FWB) and total QoL score (Table 7). It 

is worth noting that analysis of QoL subscales was done using General Linear Models 

entering clinically relevant variables such as age, HSCT type, HSCT-CI, nutritional status 

at admission and acute GvHD occurrence. As similar results and statistical significance 

were seen as in bivariate analysis (Table 7), results were not presented. Table 8 

presents symptoms of clinical interest: nausea, fatigue, pain, sleep and sadness. All of 

these symptoms did not differ between allocation groups. Nausea worsened significantly 

in both groups from D2 until T4, with 78% of the cohort experiencing much/very much 

nausea at T4. Pain level fluctuated post transplantation and reached the highest level at 

T4 with 51% of patients still experiencing “much/very much” pain. Sadness level was 

highest at D2, decreased thereafter, yet started increasing after T3. The frequency of 

patients sleeping well improved significantly from D2 until T4 (Table 8). Subgroup 

analysis showed that type of transplantation did not affect total QoL scores. Older 

patients (>40 years) tended to have non-significantly better QoL (median of total QoL 
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score of 106 younger patients vs. 118 in older patients, p=0.34). Moreover, nutritional 

status assessed with the categorical PGSGA score at T4 correlated with the total QoL 

score at T4 (rs=0.47, p<0.01). HGS did not correlate well with FWB, PWB and total QoL 

scores at T4. Univariate linear regression of total FACT-BMT score at T4 revealed that 

nutrition intervention was the only significant variable in the model (B= -15.9 p=0.037). 

Clinically relevant predictors such as age, transplantation type, HSCT-CI and PGSGA 

score at admission did not have significant odds ratio in predicting total FACT-BMT 

score at T4 at the univariate level. Hence, multivariate linear regression was not 

performed.  

 



28 
 
 

Discussion 

This study is the first RCT to our knowledge to assess the effect of nutritional 

counseling at hospital discharge on nutritional and functional scores in both allo and 

auto HSCT patients. Even though the nutrition intervention did not improve PGSGA 

scores at T4, it improved caloric and protein intake, AND-ASPEN score and QoL at day 

100 post HSCT.  

Baseline nutritional status 
This study contributes longitudinal data on the nutritional status of HSCT from a 

Middle Eastern medical center. Cohort studies assessing patients’ malnutrition risk 

around HSCT showed that the majority of patients were well nourished at admission 

21,34,37,38. Using the same PGSGA tool, our study sample had a higher risk of malnutrition, 

with less than half of the sample being well nourished at admission. Clinical parameters 

such as age and underlying disease were similar to cohort studies assessing HSCT 

patients and could not explain the higher prevalence of malnutrition in our sample 

21,34,37,38. Not all studies included information on the number of previous chemotherapy 

lines received and the disease status at transplantation. Urbain et al. did assess disease 

status pre HSCT and even though more patients had advanced disease status, the rates 

of malnutrition were lower in their sample compared to ours 56. Similar to malnutrition 

risk, HGS was at high risk in the study sample with high rates of diminished HGS at 

admission to start with. At admission, our study sample had a lower median HGS 

compared to Hung et al cohort 21, yet similar median HGS compared to Tanaka et al 
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cohort57. Future studies should reassess malnutrition risks in Middle Eastern centers to 

assess if higher malnutrition rates are truly higher than those of other treating centers.   

Effect of counseling on nutritional status 
Consistent with the literature, our patients’ nutritional status worsened during 

hospital stay and gradually improved post HSCT 21,34,37,38. At admission, IG had worse 

nutritional status when assessed via AND-ASPEN criteria. Post discharge, CG had a 

higher steroid intake. Even though the nutrition intervention was not able to 

significantly improve the proportion of patients’ not needing intervention, it improved 

patients caloric and protein intake at T4. Patients not receiving nutritional counseling 

did not regain their pre HSCT nutritional status 100 days post HSCT. Yet, participants 

receiving nutrition counseling had better nutritional status at 100 days post HSCT 

compared to their pre HSCT status as measured by AND-ASPEN criteria.  

Pair wise comparisons showed that IG had reduced rates of obesity from admission to 

day 100 post HSCT. Obesity among HSCT patients is a risk factor for non-relapse 

mortality 58. A reduction in rates of obesity is hence a promising effect of nutritional 

counseling post HSCT. A recent study by our group (unpublished data) assessing body 

composition parameters through PET/CT analysis showed the ratio of visceral adiposity 

to SMI assessed pre HSCT, is a predictor of mortality among lymphoma patients 

undergoing HSCT.  Assessment through PET/CT was not performed in this study as 

patients did not consistently have images available for body composition analysis at the 

study’s assessment points. Future trials should consider assess the effect of 

interventions on the ratio of visceral adiposity to SMI when these parameters are 

available.   

Patients undergoing allo HSCT had lower rates of malnutrition at admission yet more 

deterioration in their nutritional status compared to their peers undergoing auto HSCT. 
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Auto transplantation patients benefited more from the nutrition intervention. This 

might be explained by the fact that auto HSCT patients were older and had lower 

mortality rates. Moreover, auto patients had higher rates of diminished HGS and caloric 

intake as well as fluid retention at admission that responded well to the nutrition 

intervention. We know from the literature that compared to auto transplantation, allo 

HSCT is expected to worsen patients’ nutritional status more as patients have a delayed 

engraftment, a longer hospitalization and risk GvHD which is associated with increased 

needs for corticosteroids and immunosuppression 56,59. This study confirmed the impact 

of these risk factors on malnutrition rates post transplantation and revealed that auto 

HSCT patients were able to respond better to the nutrition intervention. Future trials 

should assess the effectiveness of intensified nutrition interventions among allo HSCT 

patients. Results of this RCT among auto HSCT patients are more promising than the 

telephone based RCT that showed no significant differences in caloric and protein intake 

and nutritional status when conducted in the same patient population48. The superiority 

in our intervention can be explained by the slightly larger sample size and the provision 

of counseling in a formal clinic setting compared to a telephone based assessment and 

intervention.     

This study provides data on macronutrient intake of HSCT patients in the peri-

transplantation phase. Fiber intake was very low at hospital discharge in both groups. 

This can be related to dietary restrictions advised to patients to reduce the risk of food 

borne illnesses 60. Nutritional counseling was effective in improving fiber intake in IG 

compared to CG. Recent evidence revealed HSCT conditioning and the accompanying 

antibiotic therapy negatively affect gut microbiota; and dysbiosis was a risk factor for 

GVHD among patients receiving allogeneic HSCT 61,62. In view of the importance of fiber 

intake in improving gut microbiota diversity and the lack of benefits of dietary 
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restrictions on the risk of bacterial infections, direction should be to liberalize the diet 

and to intensify counseling to boost fiber intake 25,26,63. Omega 6:3 intake has also been 

postulated to affect gut microbiota with higher ratio associated with dysbiosis and low 

grade inflammation 64. Indeed, omega 3 and 6 have opposing roles: the former being pro 

inflammatory and the latter being anti-inflammatory. As they compete for the same 

enzymes for their metabolism, their ratio in the human body regulates the inflammatory 

response. Nutrition intervention in this study focused on improving total caloric and 

protein intake rather than on reducing the omega 6:3 ratio. Both groups in this study 

had a similar intake of Omega 6:3 ratio that was ≥ 10:1 at all assessment points, thus 

surpassing recommendations for healthy individuals of 4:1. Yet intake of our patients 

does not exceed Omega 6:3 intake in western populations that ranges from 10:1 to 

20:165,66. When assessing the rest of nutrients, sugar intake was not significantly 

different between the groups. Recommendations on sugar intake vary depending on the 

organization -up to 10%67 as per the WHO and up to 25% as per the Institute of 

Medicine (IOM) 68. HSCT patients exceeded the WHO recommendations but did not 

exceed the IOM recommendations on sugar intake.         

 

QoL: Effect of nutritional counseling and 

highlights from Lebanon 
In cancer patients, the majority of studies assessing nutrition interventions showed 

positive effects on QoL 46. Focusing on HSCT patients, a RCT optimizing patients’ 

nutritional intake during hospital stay showed no changes in QoL subscales 3 months 

post HSCT 69. To our knowledge, only one previous pilot study evaluated the effect of 

nutritional telephone and exercise counseling post hospital discharge among autologous 

HSCT patients. Results showed no significant improvements in global QoL and in the 



32 
 
 

QoL subscales. Our study showed that IG had improved EWB, SWB and global QoL and 

recovery of FWB. Positive findings experienced in this study are possibly due to the 

importance of live assessment and reinforcement compared to distant assessment over 

the phone. Moreover, the timing of the study is important. During hospital stay, patients 

are well monitored by the medical and nutrition teams as they are considered acutely ill. 

Hence, additional monitoring would not be impactful. Post hospital discharge, nutrition 

monitoring is not done except in severe malnutrition. Consideration for incorporation of 

nutrition evaluation and monitoring post HSCT should be made in view of the observed 

positive effect on nutritional intake and global QoL.     

Few studies have assessed QoL of HSCT in the Middle East. One study assessing QoL 

of Jordanian survivors showed that physical and social functioning were the subscales 

most at risk in the sample 70. Our study showed nutrition intervention is capable of 

recovering SWB and total QoL aspects at T4. Yet, nutrition counseling did not improve 

PWB and fatigue at T4. Systematic reviews on physical activity during and after HSCT 

reflected moderate improvement in cardio respiratory fitness and QoL and a reduction 

in fatigue 71,72. Yet, a more recent RCT showed no effect of exercise post HSCT on 

physical fitness and fatigue. Authors related it to a dilution effect since a large 

proportion of control patients were exercising73. Our study showed that IG patients had 

improved physical activity at day 30 only post HSCT. This reflects that advice to increase 

physical activity can slightly improve patients’ habitual physical activity. However, it is 

not as effective as interventions involving exercise sessions to increase actual physical 

activity performance. Hence, considerations for a combination of physical activity and 

nutrition interventions should be made for a substantial improvement in QoL subscales 

and fatigue.  
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Reduction in HGS reflecting low muscle strength has been correlated with sarcopenia 

and oxidative damage 74. Our results showed that improvement rate decreased after T3 

possible because many patients were started on chemotherapy around that time. 

Moreover, the nutrition intervention did not affect SMI and HGS rates and that HGS did 

not correlate with total QoL scores. The latter result was in line with Hung findings 

among auto HSCT patients who showed that change in HGS did not correlate with total 

QoL score and functional and physical well-being 21. This might be explained by the fact 

that changes in HGS were not large enough to produce any change in FWB.  

In Lebanon, HSCT has been offered to eligible patients since 1997 75. Compared to 

other studies assessing QoL in HSCT, patients had similar total QoL scores76. Patients 

reported high satisfaction with the support received from family, friends and partners 

and had high confidence in nurses. This reflects well the culture in the Middle East 

characterized by strong family and community ties; also observed in a study done 

among Jordanian HSCT patients 70. The controversy of accessibility to care, an issue of 

concern worldwide and in Lebanon, is highlighted in the findings of this study77. Patients 

reported that cost of the treatment constituted a heavy burden on the patients and their 

families. Even though most patients had insurance coverage for the hospital stay of the 

HSCT, the majority of patients had to pay for medication administered post discharge 

which was substantial compared to the participants’ median monthly salary. An 

additional burden that this study outlines is the effect of HSCT on employment and 

university enrolment with 20% of patients having to quit their career because of the 

transplantation effect on QoL and employed patients missing their career for a median 

of 76 days in the first 100 days post HSCT. These rates are in line with international 

findings that found higher unemployment rates among HSCT and cancer survivors 

compared to healthy peers and that only 50% of HSCT patients resume work 90 days 
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post HSCT78-81.  Yet, unemployment is expected to be more burdensome in developing 

countries such as Lebanon, compared to developed countries, that lack disability 

pension plans to such patient populations 81.   

Strengths and Limitations 
The study strengths include its methodological design using validated nutritional, 

functional and QoL instruments as well as the randomization that was performed at the 

selection phase. Yet, the study sample size did not allow for stratification by 

transplantation type. There are differences between the two transplantation types in 

term of conditioning regimen and post transplantation complications such as GvHD and 

veno-oclusive disease. Studies stratified by transplantation type are expected to elude 

more comprehensive results on the differences across groups.  Burden of coming to the 

hospital for additional visits affected the rates of follow up and drop out. Rates of drop 

out were lower than hypothesized (13% vs. 30% hypothesized). Yet, drop outs were 

higher in IG compared to CG (19% vs. 8%). This can be associated with the difficulty in 

agreeing on scheduling appointments for the IG with the dietitians compared to the 

research team dedicated for data collection. Threats to internal validity also included 

social desirability and recall bias as patients might intentionally or unintentionally miss 

to provide complete diet recalls. Moreover, assessment through DEXA measurements 

could have enhanced the quality of the results by providing data on visceral adiposity 

and SMI as we recognize that BIA measurements are affected by fluid imbalances which 

are common in our patient population. Moreover, the study follow up time was limited 

to the active study duration. Having a longer follow up time would have revealed if the 

positive effect of the intervention remains evident or dissolve with time.  Exploring the 

study’s external validity: data was collected on patients who refused to participate. They 

were found to be comparable to study participants. Threats to external validity included 
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the nature of this RCT, focusing on one medical center only. Multi-center RCT could be 

useful to validate the study’s results.  
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Conclusion 

This study was the first to assess the effect of nutritional counseling post allogeneic 

and autologous HSCT on nutritional, functional and QoL indicators. Improvement in 

nutritional status was revealed among recipients of nutritional counseling but to a 

smaller extent than hypothesized. Sub group analysis patients revealed that autologous 

HSCT patients benefited from the intervention compared to their peers receiving 

allogeneic HSCT. Trends towards reduction in obesity and improvement in QoL were 

noticed among IG patients, yet sarcopenia and number of readmissions were not 

affected by the intervention. This study also presented the burden of HSCT experienced 

by patients in a developing Middle Eastern country relevant to accessibility of care and 

cost of medication compared to wages, and impact of transplantation on rates of drop 

out from university and professional careers. In view of the promising effect of this RCT, 

future interventions should validate the study findings on larger samples of autologous 

HSCT and assess the combined effect of physical activity and intensified nutritional 

counseling on allogeneic HSCT exploring the effects on gut microbiota, sarcopenia and 

QoL as well as nutritional status. 
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Trial Status 

The RCT obtained approval from the Institutional Review Board at AUB in March 

2016 (protocol identifier: IM.J-EC.01). This study is registered on the ClinicalTrials.gov 

database (Trial Identifier: NCT02791347). Recruitment started in August 2016 and was 

completed in November 2017.  
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Tables 

 
Table 1: Transplant Characteristics 

Variable Intervention 
(n=22) 

Control  
(n=24) 

p value 

Gender, n (%) 
Male 15 ( 68 ) 15 ( 63 ) 0.69 

Female 7 ( 32 ) 9 ( 38 ) 
Age (years), median (IQR) 52 ( 35-57 ) 39 ( 25-53 ) 0.15 

HSCT –CI, n (%) 
1 20 ( 91 ) 22 ( 92 ) 0.92 
≥2 2 ( 9 ) 2 ( 8 ) 

Primary Disease, n (%) 
Lymphoma 11 ( 50 ) 14 ( 58 ) 0.55 

AML 5 ( 23 ) 7 ( 29 ) 
MM 5 ( 23 ) 3 ( 13 ) 

Ewing Sarcoma 1 ( 5 ) 0 ( 0 ) 
Disease Status pre HSCT, n (%) 

CR 17 ( 77 ) 16 ( 67 ) 0.32 
RD 4 ( 18 ) 8 ( 33 ) 

PD / Relapse 1 ( 5 ) 0 ( 0 ) 
Type of HSCT, n (%) 

Autologous 14 ( 64 ) 15 ( 63 ) 0.94 
Allogeneic 8 ( 36 ) 9 ( 38 ) 

Conditioning Autologous, n (%) 
BEAM 7 ( 50 ) 12 ( 80 ) 0.19 

Melphalan ± Velcade 6 ( 43 ) 3 ( 20 ) 
Baltimore 1 ( 7 ) 0 ( 0 ) 

Conditioning Allogeneic, n (%) 
FB ATG 2 ( 22 ) 4 ( 44 ) 0.25 

TBF ± ATG 3 ( 33 ) 5 ( 56 ) 
Sequential 2 ( 22 ) 0 ( 0 ) 

TCB 1 ( 13 ) 0 ( 0 ) 
TPN use in hospitalization, 
 n (%) 

11 ( 50 ) 11 ( 46 ) 0.78 
LOS (days), median (IQR) 24 ( 18-26 ) 23 ( 20-28 ) 0.75 
IQR: Inter Quartile Range, HSCT: Hematopoietic Stem Cell Transplantation, HSCT-CI: 

HSCT- Comorbidity Index, AML: Acute Myeloid Leukemia, MM: Multiple Myeloma, CR: 

Complete Remission, RD: Residual Disease, PD: Progressive Disease, FB: Fludarabine, 

BEAM: combination chemotherapy containing BCNU, etoposide, Ara-C, and Melphalan, 

ATG: Antithymocyte globulin, TBF: Thiotepa Busulfan Fludarabine, TCB: Thiotepa 

Cyclophosphamide Busulfan, TPN: Total Parenteral Nutrition, LOS: Length of Stay.  
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Table 2: Demographic characteristics 

Variable Intervention 
(n=22) 

Control  
(n=24) 

p value 

Gender, n (%) 
Male 15 ( 68 ) 15 ( 63 ) 0.69 

Female 7 ( 32 ) 9 ( 38 ) 
Age (years), median (IQR) 52 ( 35-57 ) 39 ( 25-

53 ) 
0.15 

Marital Status, n (%) 
Single 5 ( 23 ) 10 ( 42 ) 0.16 

Married 15 ( 68 ) 14 ( 58 ) 
Divorced 2 ( 9 ) 0 ( 0 ) 

Having children, n (%) 15 ( 68 ) 13 ( 54 ) 0.33 
Number of children, median 

(IQR) 
3 ( 2-4 ) 3 ( 2-4 ) 0.79 

Education Level, n (%) 
Primary Education 6 ( 27 ) 2 ( 8 ) 0.29 

Secondary Education 4 ( 18 ) 8 ( 33 ) 
University Degree 12 ( 54 ) 14 ( 58 ) 

Employment Status at admission, n (%) 
Unemployed 4 ( 18 ) 1 ( 4.2 ) 0.18 

Quit work or studies recently 5 ( 23 ) 4 ( 17 ) 
Employed 13 ( 59 ) 19 ( 79 ) 

Salary range at admission*, n (%) 
Below 1000 $ 3 ( 23 ) 8 ( 42 ) 0.30 
1000-2000 $ 2 ( 15 ) 6 ( 32 ) 

>2000 $ 8 ( 62 ) 5 ( 26 ) 
Days off work/university pre 

HSCT** admission, n (%) 
30 ( 20-83 ) 90 

( 40-180 
) 

0.13 

Days off post HSCT***, n (%) 
 
 
 
 
 
 
 

 

57 ( 30-89 ) 90 ( 40-90 
) 

0.86 
IQR: Inter Quartile Range, HSCT: Hematopoietic Stem Cell Transplantation   

*among employed patients, ** in the 6 months pre HSCT, *** in the 3 months following 

HSCT. 
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Table 3: Patient characteristics post Transplantation 

 

HSCT: Hematopoietic Stem Cell Transplantation, IQR: Inter Quartile Range, GvHD: Graft 

versus Host Disease, aGvHD: acute GVHD, cGvHD: chronic GvHD, CR: Complete 

Remission, RD: Residual Disease, PD: Progressive Disease. 

  

Variable 
Intervention 

N=22 
Control 

N=24 
P value 

Disease Status at 3 months post HSCT, n (%) 

CR 15 ( 75 ) 17 ( 81 ) 

0.59 RD 4 ( 20 ) 2 ( 10 ) 

PD / Relapse 1 ( 5 ) 2 ( 10 ) 

Relapse, n (%) 2 ( 9 ) 3 ( 13 ) 0.71 

Radiotherapy post HSCT, n (%) 2 ( 9 ) 0 ( 0 ) 0.13 

Chemotherapy post HSCT, n (%) 14 ( 64 ) 11 ( 46 ) 0.23 

Chemotherapy Cycles post SCT, n (%) 

1 3 ( 21 ) 3 ( 30 ) 
0.44 

≥2 11 ( 78 ) 7 ( 70 ) 
Day of chemotherapy initiation 

post HSCT, median (IQR) 
47 (38-60) 49 ( 39-69 ) 0.40 

Number of readmission median 
(IQR) 

1 (0-6) 0 (0-3) 0.36 

Duration of readmission (days), 
median (IQR) 

5.5 ( 3-17 ) 6 ( 3-26 ) 0.97 

aGvHD Incidence, n (%) 1 ( 5 ) 2 ( 8 ) 0.60 

          aGVHD Grade, n (%) 

I-II 1 ( 100 ) 0 ( 0 ) 
0.22 

III-IV 0 ( 0 ) 2 ( 50 ) 

aGvHD Site, n (%) 

Skin 1 ( 100 ) 0 ( 0 ) 

0.22 GI & skin 0 ( 0 ) 1 ( 50 ) 

GI & liver 0 ( 0 ) 1 ( 50 ) 

cGvHD Incidence, n (%) 1 ( 100 ) 1 ( 100 ) 1 

          cGVHD Grade, n (%) 

Mild 0 ( 0 ) 0 ( 0 ) 

0.16 Moderate 1 ( 100 ) 0 ( 0 ) 

Severe 0 ( 0 ) 1 ( 100 ) 

           cGvHD Site, n (%) 

GI 1 ( 100 ) 0 ( 0 ) 
0.37 

Skin & liver 0 ( 0 ) 1 ( 100 ) 

Death at last follow up, n (%) 1 (4.8  ) 3 ( 13 ) 0.34 
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Table 4: Nutritional and Functional Outcomes at hospital admission and 

discharge 

Variable by assessment point 
Intervention 

N=22 
Control                     

N=24 
P value 

    Hospital admission 

PGSGA Category, n (%) 
Stage A 10 ( 45 ) 12 ( 50 ) 

0.79 Stage B 11 ( 50 ) 10 ( 42 ) 
Stage C 1 ( 5 ) 2 ( 8 ) 

PGSGA Score, median (IQR) 12 ( 5-14 ) 13 ( 7-15 ) 0.73 
Patients with PGSGA Score ≥ 4, n (%) 19 ( 86 ) 23 ( 96 ) 0.23 

WNAND/ASPEN, n (%) 3 ( 14 ) 12 ( 50 ) <0.01 

Percent caloric intake, median (IQR) 96 ( 73-121 ) 109 ( 81-129 ) 0.36 
Protein intake (grams), median (IQR) 83 ( 54-106 ) 88 ( 68-109 ) 0.39 
BMI (kg/m2), median (IQR) 26.5 ( 21.2-30.7 ) 27.2 ( 24.2-29.6 

) 
0.76 

FMI Category, n (%) 
Fat Deficit 0 ( 0 ) 1 ( 4 ) 0.61 

Normal FMI 6 ( 29 ) 7 ( 30 ) 
 

0.65 
High FMI 15 ( 71 ) 15 ( 65 ) 

SMI (cm2/m2), median (IQR) 10.2 ( 8.7-10.9 
) 

10.6 ( 8.7-10.9 ) 
HGS (lb), median (IQR) 62 ( 49-86 ) 71 ( 51-99 ) 0.29 
Diminished HGS, n (%) 18 ( 82 ) 16 ( 67 ) 0.24 
Weekly physical activity Level (hours), 

median (IQR) 
9.8 ( 4.4-21.3 ) 8.8 ( 1.7-15.7 ) 0.31 

Serum albumin (gm/L), median (IQR) 41 ( 39-45 ) 43 ( 38-45 ) 0.96 
Karnofsky Score, median (IQR) 
 
 
 
 
 

80 ( 80-90 ) 80 ( 80-90 ) 0.58 

 
Hospital discharge 
PGSGA Category, n (%)    

Stage A 0 ( 0 ) 0 ( 0 ) 0.71 
Stage B 20 ( 91 ) 21 ( 88 )  
Stage C 2 ( 9.1 ) 3 ( 13 )  

PGSGA Score, median (IQR) 19 ( 15-26 ) 21 (18-25 ) 0.50 
Patients with PGSGA Score ≥ 4, n (%) 22 ( 100 ) 24 ( 100 ) 1 
WNAND/ASPEN, n (%) 3 ( 14 ) 3 ( 12 ) 0.91 
Percent caloric intake, median (IQR) 52 ( 39-72 ) 54 ( 33-67 ) 0.91 

Protein intake (grams), median (IQR) 49 ( 22-62 ) 43 ( 28-64 ) 0.56 

BMI (kg/m2), median (IQR) 26 ( 21.4-30 ) 26.2 ( 23.5-29.1 ) 1 

Significant weight loss, n (%) 2 ( 9.1 ) 3 ( 13 ) 0.71 

FMI Category, n (%)    
Fat Deficit 1 ( 5 ) 1 ( 5 ) 

0.95 Normal FMI 7 ( 32 ) 8 ( 38 ) 
High FMI 14 ( 64 ) 12 ( 57 ) 

SMI (cm2/m2), median (IQR) 10 ( 8.7-10.9 ) 10.3 ( 8.6-10.8 ) 0.90 
HGS (lb), median (IQR) 66 ( 49-79 ) 71 ( 51-95 ) 0.58 
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PGSGA: Patient Generated Subjective Global Assessment; IQR: Inter Quartile Range, 

WNAND/ASPEN: Well-nourished as per AND-ASPEN criteria, AND: Academy of Nutrition 

and Dietetics, ASPEN: American Society for Parenteral and Enteral Nutrition, BMI: Body 

Mass Index, FMI: Fat Mass Index, SMI: Skeletal Muscle Index, FACT-BMT: Functional 

Assessment of Cancer Therapy- Bone Marrow Transplantation   

  

Diminished HGS, n (%)  18 ( 82 ) 18 ( 75 ) 0.58 

Weekly physical activity level (hours), 
median (IQR) 

0.21 ( 0-0.68 ) 0.42 ( 0-2 ) 0.40 

Serum albumin (gm/L), median (IQR) 34 ( 31-37 ) 35 ( 32-38 ) 0.54 

Karnofsky Score, median (IQR) 70 ( 70-80 ) 70 ( 70-80 ) 0.58 



43 
 
 

 

 

Table 5: Nutritional and Functional Outcomes post transplantation 

 Variable by assessment point 
 

Day 30 post HSCT Intervention 
N=21 

Control            N=24 
P value 

PGSGA Category, n (% 
Stage A 2 ( 9 ) 4 ( 17 ) 0.67 
Stage B 18 ( 86 ) 18 ( 75 ) 
Stage C 1 ( 5 ) 2 ( 8 ) 

PGSGA Score, median (IQR) 15 ( 12-18 ) 11 ( 5-12 ) 0.51 

Patients with PGSGA Score ≥ 4, n (%) 19 ( 95 ) 23 ( 96 ) 0.92 

WNAND/ASPEN, n (%) 7 ( 33 ) 6 ( 25 ) 0.54 

Percent caloric intake, median (IQR) 92 ( 63 - 135 ) 71 ( 51 - 91 ) 0.04
1 Percent protein intake, median (IQR) 83 ( 58 - 100 ) 65 ( 54 - 78 ) 0.06
5 

BMI (kg/m2), median (IQR) 26.0 ( 22.0-29.6 ) 26.1 ( 23.3-29.2 ) 1 

Significant weight loss, n (%) 4 ( 18 ) 1 ( 4.2 ) 0.13 
FMI Category, n (%) 

Fat Deficit 0 ( 0 ) 1 ( 4 ) 0.91 
Normal FMI 6 ( 29 ) 9 ( 38 ) 

High FMI 15 ( 71 ) 14 ( 58 ) 
WHR, median (IQR) 0.96 ( 0.91-1.0 ) 0.92 ( 0.87-1.0 ) 0.41 
SMI (cm2/m2), median (IQR) 9.6 ( 8.2 – 10.5 ) 9.9 (8.5 – 10.7 ) 0.55 
HGS (lb), median (IQR) 60 ( 48 - 87 ) 66 ( 50 - 87 ) 0.47 
Diminished HGS, n (%)  17 ( 81 ) 19 ( 79 ) 0.88 
Weekly physical activity (hours), 

median (IQR) 
7.5 ( 2.9 – 10 ) 2.4 ( 0.1 – 7.5 ) 0.04

8 

Serum albumin (gm/L), median (IQR) 
40 ( 38-44 ) 40 ( 36-42 ) 

0.52 

Karnofsky Score, median (IQR) 
70 ( 70-80 ) 70 ( 70-80 ) 0.74 

 
Day 60 post HSCT Intervention 

N=19 
Control            
N=15 

P 
value 

PGSGA Category, n (%) 
Stage A 10 ( 53 ) 6 ( 40 ) 0.71 
Stage B 8 ( 42 ) 8 ( 53 ) 
Stage C 1 ( 5 ) 1 ( 7 ) 

PGSGA Score, median (IQR) 8 ( 5-12 ) 9 ( 3-17 ) 0.81 

Patients with PGSGA Score ≥ 4, n (%) 16 ( 84 ) 11 ( 73 ) 0.44 
WNAND/ASPEN, n (%) 9 ( 47 ) 5 ( 33 ) 0.41 
Percent caloric intake, median (IQR) 120 ( 92 - 128 ) 90 ( 67 - 118 ) 0.02

8 

Percent protein intake, median (IQR) 114 ( 82 - 137 ) 84 ( 67 - 111 ) 0.16 
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PGSGA: Patient Generated Subjective Global Assessment, IQR: Inter Quartile Range, 

WNAND/ASPEN: Well-nourished as per AND-ASPEN criteria, AND: Academy of Nutrition 

and Dietetics, ASPEN: American Society for Parenteral and Enteral Nutrition, BMI: Body 

BMI (kg/m2), median (IQR) 27 ( 22.9-29.6 ) 24.4 ( 22.8-29 ) 0.57 
FMI Category, n (%) 

Fat Deficit 0 ( 0 ) 0 ( 0 ) 0.49 
Normal FMI 7 ( 41 ) 8 ( 57 ) 

High FMI 10 ( 59 ) 6 ( 43 ) 
WHR, median (IQR) 0.91 ( 0.85-0.95 ) 0.90 ( 0.88-0.99 ) 0.77 
Significant weight loss, n (%) 1 ( 4.5 ) 2 ( 8.3 ) 0.60 
SMI (cm2/m2), median (IQR) 10 ( 8.8 - 11 ) 10 ( 8.3 – 11 ) 0.48 

HGS (lb), median (IQR) 60 ( 49 - 90 ) 71 ( 55 - 80 ) 0.37 
Diminished HGS, n (%)  14 ( 74 ) 10 ( 67 ) 0.66 

Weekly physical activity (hours), 
median (IQR) 

8.8 ( 4.4 - 18 ) 9 ( 4.4 - 15 ) 0.75 

Serum albumin (gm/L), median (IQR) 
41 ( 37-44 ) 41 ( 38-47 ) 

0.81 

Karnofsky Score, median (IQR) 
80 ( 70-90 ) 80 ( 80-90 ) 0.45 

 
Day 100 post HSCT Intervention 

N=18 
Control            
N=21 

P value 

PGSGA Category, n (%) 
Stage A 13 ( 72 ) 9 ( 43 ) 0.06

3 Stage B 4 ( 22 ) 12 ( 57 ) 
Stage C 1 ( 6 ) 0 ( 0 ) 

PGSGA Score, median (IQR) 4 ( 3-13 ) 7 ( 4-12 ) 0.30 

Patients with PGSGA Score ≥ 4, n (%) 13 ( 72 ) 18 ( 86 ) 0.38 

WNAND/ASPEN, n (%) 9 ( 50 ) 10 ( 48 ) 0.88 

Percent caloric intake, median (IQR) 116 ( 87-164 ) 85 ( 76 - 111 ) 0.01
7 Percent protein intake, median (IQR) 94 ( 72 - 118 ) 77 ( 55 - 91 ) 0.06
7 

BMI (kg/m2), median (IQR) 26.4 ( 20.4-30 ) 26.8 ( 23.9-28.8 ) 0.93 

Significant weight loss, n (%) 3 ( 14 ) 1 ( 4.2 ) 0.26 

FMI Category, n (%) 
Fat Deficit 1 ( 6 ) 1 ( 4 ) 0.92 

Normal FMI 7 ( 39 ) 7 ( 33 ) 
High FMI 10 ( 56 ) 13 ( 62 ) 

WHR, median (IQR) 0.92 ( 0.85-1 ) 0.93 ( 0.86-1 ) 0.61 
SMI (cm2/m2), median (IQR) 9.9 ( 8.4 - 11 ) 10.1 ( 8.6 – 10.8 ) 0.93 
HGS (lb), median (IQR) 65 ( 38 - 86 ) 70 ( 46 - 91 ) 0.47 
Diminished HGS, n (%)  13 ( 72 ) 15 ( 71 ) 0.96 
Weekly physical activity (hours), 

median (IQR) 
9  ( 4.4 - 18 ) 9 ( 4.4 - 15 ) 0.88 

Serum albumin (gm/L), median (IQR) 43 ( 41-46 ) 44 ( 39-47 ) 0.70 

Karnofsky Score, median (IQR) 
90 ( 80-90 ) 80 ( 80-90 ) 0.81 
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Mass Index, FMI: Fat Mass Index, Waist to Hip Ratio, SMI: Skeletal Muscle Index, FACT-

BMT: Functional Assessment of Cancer Therapy- Bone Marrow Transplantation   

 

Table 6: Frequency of well-nourished patients by transplantation type and 
allocation groups 

 Autologous  Allogeneic  

Assessment 
Point 

Intervention 
n (%) 

Control 
n (%) 

P 
value 

Intervention 
n (%) 

Control 
n (%) 

P 
value 

T0 5 ( 36 ) 7 ( 47 ) 0.83 5 ( 63 ) 5 ( 56 ) 0.62 

T1 0 ( 0 ) 0 ( 0 ) 0.94 0 ( 0 ) 0 ( 0 ) 0.33 

T2 2 ( 14 ) 3 ( 20 ) 0.55 0 (0 ) 1 ( 11 ) 0.24 

T3 7 ( 58 ) 3 ( 43 ) 0.50 3 ( 43 ) 3 ( 38 ) 0.63 

T4 9 ( 75 ) 5 ( 38 ) 0.066 4 ( 67 ) 4 ( 50 ) 0.28 

Significant 
paired 
assessment  

T1 vs T0    
T4 vs T0    
T4 vs T1    
T4 vs T2 

T1 vs T0 
 

T1 vs T0               
T2  vs T0  
 

T1 vs T0  
T4 vs T1 

 

Well-nourished patients are patients in Patient Generated Subjective Global 
Assessment category A. Assessment points: T0: hospital admission, T1: hospital 
discharge, T2: day 30 post HSCT, T3: day 60 post HSCT, T4: day 100 post HSCT. HSCT: 
Hematopoietic Stem Cell Transplantation 
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Table 7: FACT-BMT quality of life score evolution 

QoL 
Subscale 

Assessment 
Point 

Intervention Control P 
value 

Physical WB 
Score range: 0-
28 

D2  18 ( 11-21 ) 15 ( 9-21 ) 0.53 

T1 21 ( 15-25 ) 18 ( 13-22 ) 0.18 
T2 20 ( 15-25 ) 17 ( 11-24 ) 0.42 
T3 24 ( 19-26 ) 24 ( 19-27 ) 0.75 
T4 23 ( 19-28 ) 21 ( 16-26 ) 0.22 

Paired 
Assessment 

T4 vs D2 p=0.013 p<0.01  

Social WB 
Score range: 0-
28 

D2 26 ( 23-28 ) 24 ( 19-28 ) 0.09 
T1 26 ( 22-28 ) 23 ( 20-26 ) 0.15 
T2 24 ( 22-27 ) 22 ( 19-27 ) 0.25 
T3 25 ( 23-27 ) 24 ( 22-28 ) 0.68 
T4 27 ( 25-28 ) 23 ( 17-28 ) 0.015 

Paired 
Assessment 

T4 vs D2 p=0.66 p=0.097  

Emotional 
WB: 0-24 

D2 17 ( 14-19 ) 17 ( 15-18 ) 0.63 
T1 18 ( 16-19 ) 18 ( 15-20 ) 0.97 
T2 19 ( 17-20 ) 17 ( 13-19 ) 0.026 
T3 18 ( 16-20 ) 18 ( 15-19 ) 0.53 
T4 18 ( 16-20 ) 15 ( 12-18 ) 0.026 

Paired 
Assessment 

T4 vs D2 p=0.054 p=0.026  

Functional 
Score range: 0-
28 

D2 19 ( 11-23 ) 17 ( 14-21 ) 0.75 
T1 20 ( 16-24 ) 17 ( 15-21 ) 0.19 
T2 17 ( 13-21 ) 18 ( 13-22 ) 0.69 
T3 21 ( 18-24 ) 22 ( 17-26 ) 0.67 
T4 22 ( 19-26 ) 19 ( 11-25 ) 0.091 

Paired 
Assessment 

T4 vs D2 p=0.028 p=0.70  

BMT specific 
questions 
Score range: 0-
40 

D2 28 ( 21-30 ) 25 ( 20-28 ) 0.33 
T1 26 ( 23-29 ) 27 ( 21-29 ) 0.69 
T2 27 ( 24-30 ) 26 ( 21-32 ) 0.82 
T3 31 ( 27-32 ) 29 ( 25-36 ) 0.93 
T4 29 ( 23-33 ) 29 ( 22-34 ) 0.8 

Paired 
Assessment 

T4 vs D2 p=0.24 p=0.035  

QoL BMT 
Score range:  

0-148 

D2 103 ( 86-116 ) 98 ( 81-110 ) 0.50 
T1 109 ( 95-118 ) 100 ( 93-109) 0.24 
T2 105 ( 94-114 ) 99 ( 84-115) 0.41 
T3 118 ( 106-130) 114 ( 87-121) 0.98 
T4 117 ( 106-130 ) 95 ( 87-121 ) 0.036 

Paired 
Assessment 

T4 vs D2 p <0.01 p=0.32  

Assessment points: D2: day 2 post HSCT, T0: hospital admission, T1: hospital discharge, 

T2: day 30 post HSCT, T3: day 60 post HSCT, T4: day 100 post HSCT. HSCT: 

Hematopoietic Stem Cell Transplantation 
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Table 8: Frequencies of participants’ comments on fatigue, pain, sadness and sleep 

at T4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Symptoms were assessed using the FACT-BMT subscales combining the “much” and 

“very much” categories. Assessment points: D2: day 2 post HSCT, T0: hospital admission, 

T1: hospital discharge, T2: day 30 post HSCT, T3: day 60 post HSCT, T4: day 100 post 

HSCT. HSCT: Hematopoietic Stem Cell Transplantation  

Symptom Intervention Control P value 

Nausea 

D2 6 ( 29 ) 6 ( 26 ) 0.17 

T1 9  ( 47 ) 8  ( 33 ) 0.14 

T2 11 ( 55 ) 8 ( 35 ) 0.48 

T3 11 ( 61 ) 12 ( 75 ) 0.85 

T4 15 ( 88 ) 14 ( 70 )  0.27 

Fatigue 

D2 3 ( 15 ) 7 ( 29 ) 0.41 

T1 5 ( 26 ) 4 ( 17 ) 0.64 

T2 6 ( 32 ) 7 ( 30 ) 0.93 

T3 7 ( 39 ) 6 ( 38 ) 0.5 

T4 3 ( 18 ) 4 ( 20 ) 0.91 

Pain 

D2 4 ( 19 ) 4 ( 17 ) 0.49 

T1 2 ( 11 ) 2 ( 8 ) 0.74 

T2 9 ( 45 ) 11 ( 46 ) 0.83 

T3 2 ( 11 ) 0 ( 0 ) 0.13 

T4 8 ( 47 ) 11 ( 55 ) 0.91 

Sadness    

D2 5 ( 24 ) 4 ( 17 ) 0.92 

T1 3 ( 16 ) 2 ( 9 ) 0.82 

T2 1 ( 5 ) 5 ( 22 ) 0.24 

T3 1 ( 6 ) 0 ( 0 ) 0.27 

T4 2 ( 12 ) 5 ( 25 ) 0.47 

Sleeping Well 

D2 10 ( 50 ) 12 ( 50 ) 0.81 

T1 13 ( 72 ) 21 ( 91 ) 0.27 

T2 14 ( 70 ) 20 ( 87 ) 0.24 

T3 15 ( 83 ) 14 ( 88 ) 1 

T4 16 ( 94 ) 17 ( 85 ) 0.06 
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Timeline  

Hospital Admission 
(T0) 

Hospital Discharge 
(T1) 

T2, T3, T4 

Corresponding 
Assessment/ 
Intervention 

Malnutrition, 

body composition,  
functional 

assessment 

Intervention Group: 

Personalized Diet 
Plan  

Malnutrition, 

body composition,  
functional 

assessment 

Nutritional 
Counseling and 
reinforcement 

Control Group: non 
personalized-

general- food safety 
guidelines  

Malnutrition, 

body composition,  
functional 

assessment 

Figure 1: Research timeline 

Figures 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assessment points: T0: hospital admission, T1: hospital discharge, T2: day 30 post HSCT, 
T3: day 60 post HSCT, T4: day 100 post transplantation. 
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Figure 2: CONSORT diagram 
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Figure 3: Evolution of PGSGA and AND-ASPEN malnutrition scores by allocation 
group  

PGSGA: Patient Generated Subjective Global Assessment. A, B and C reflect the PGSGA 

malnutrition categories. Letter A refers to malnourished patients and category B+C to 

patients with moderate and severe malnutrition. Assessment points: T0: hospital 

admission, T1: hospital discharge, T2: day 30 post HSCT, T3: day 60 post HSCT, T4: day 

100 post HSCT. HSCT: Hematopoietic Stem Cell Transplantation, AND-ASPEN: Academy 

of Nutrition and Dietetics (AND)-American Society for Parenteral and Enteral Nutrition 

(ASPEN).  

* reflects a p value <0.05 for differences between groups. Paired assessment comparing T0 

to T4 for AND-ASPEN: p value =0.02 for IG and p value=1 for CG
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Assessment points: T0: hospital admission, T1: hospital discharge, T2: day 30 post 

HSCT, T3: day 60 post HSCT, T4: day 100 post HSCT.  

Paired assessment comparing T0 to T4, revealed p values<0.05 in intervention group 

only 

Figure 4: Frequency of patients with elevated Fat Mass Index 
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Figure 5: Evolution of protein, energy and fiber intake by allocation group 

 

This figure presents median values and interquartile ranges of patients’ protein intake (panel A) and percent intake compared to individual 
needs of calories (panel B) and fiber (panel C). Assessment points: T0: hospital admission, T1: hospital discharge, T2: day 30 post HSCT, T3: 
day 60 post HSCT, T4: day 100 post HSCT. 

* reflects a p value <0.05 for differences between groups. Paired assessment comparing T0 to T4, revealed p values<0.05 for energy and 

fiber intake in intervention group only
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Figure 6: Contribution of macronutrients to total energy intake 

 

 

MUFA: Monounsaturated fatty acids, PUFA: Polyunsaturated fatty acids, SFA: Saturated 

fatty acids. Assessment points: T0: hospital admission, T1: hospital discharge, T2: day 30 

post HSCT, T3: day 60 post HSCT, T4: day 100 post transplantation. 
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 Appendix 1: CONSORT checklist  

 

Section/Topic 
Item 
No Checklist item 

Reported on 
page No 

Title and abstract 
 1a Identification as a randomised trial in the title 1 

1b Structured summary of trial design, methods, results, and conclusions (for specific guidance see 

CONSORT for abstracts) 

3 

Introduction 
Background and 

objectives 

2a Scientific background and explanation of rationale 10-15 

2b Specific objectives or hypotheses 14-15 

Methods 
Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio 16 

3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons Not 

applicable 

Participants 4a Eligibility criteria for participants 16 

4b Settings and locations where the data were collected 16 

Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when 

they were actually administered 

17-21 

Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when 

they were assessed 

21 

6b Any changes to trial outcomes after the trial commenced, with reasons Not 

applicable 
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Sample size 7a How sample size was determined 22 

7b When applicable, explanation of any interim analyses and stopping guidelines Not 

applicable 

Randomisation:    

 Sequence 

generation 

8a Method used to generate the random allocation sequence 22 

8b Type of randomisation; details of any restriction (such as blocking and block size) 17 

Allocation 

concealment 

mechanism 

9 Mechanism used to implement the random allocation sequence (such as sequentially numbered 

containers), describing any steps taken to conceal the sequence until interventions were assigned 

17 

 

 

21 

Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned 

participants to interventions 

 

Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, 

those assessing outcomes) and how 

No blinding 

11b If relevant, description of the similarity of interventions 17 

Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes 21 

12b Methods for additional analyses, such as subgroup analyses and adjusted analyses 21 

Results 
Participant flow  

(a diagram is 

strongly 

recommended) 

13a For each group, the numbers of participants who were randomly assigned, received intended 

treatment, and were analysed for the primary outcome 

Figure 2 

13b For each group, losses and exclusions after randomisation, together with reasons Figure 2 

Recruitment 14a Dates defining the periods of recruitment and follow-up 23 

14b Why the trial ended or was stopped Not 

applicable 

Baseline data 15 A table showing baseline demographic and clinical characteristics for each group Tables 1 & 2 

Numbers 

analysed 

16 For each group, number of participants (denominator) included in each analysis and whether the 

analysis was by original assigned groups 

Table 4 

Outcomes and 

estimation 

17a For each primary and secondary outcome, results for each group, and the estimated effect size and its 

precision (such as 95% confidence interval) 

Table 3 

17b For binary outcomes, presentation of both absolute and relative effect sizes is recommended 24 



62 
 
 

Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, 

distinguishing pre-specified from exploratory 

25 

Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for 

harms) 

Not 

applicable 

Discussion 
Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of 

analyses 

34-35 

Generalizability 21 Generalizability (external validity, applicability) of the trial findings 34-35 

Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant 

evidence 

26-35 

Other information 
 

Registration 23 Registration number and name of trial registry 37 

Protocol 24 Where the full trial protocol can be accessed, if available Available in 

this manuscript  

Funding 25 Sources of funding and other support (such as supply of drugs), role of funders 37 
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