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Assessing  Nutritional Status of  Patients
Undergoing  Autologous and  Allogeneic
Hematopoietic Stem Cell Transplant: An

Experience from a Developing Country
Abstract

Objective: To compare the nutritional status of patients undergoing hematopoietic stem cell transplant
(HSCT) at three stages: admission to the Bone Marrow Transplant ward (BMTW), discharge, and one-
month post-discharge.

Study Design: Analytical cross sectional study.

Place & Duration: Armed Forces Bone Marrow Transplant Center, January 2022 — December 2023.
Methodology: 25 adult patients with hematological disorders undergoing HSCT were included. Patients
are admitted 7 days before transplant for conditioning chemotherapy and discharged once bone marrow
is functional. Nutritional assessments were conducted at three time points: within 24 hours of admission
(T1), at discharge (T2), and 30 days’ post-discharge (T3), using the PG-SGA score. Data were collected
via a self-administered questionnaire.

Results: Of the 25 patients, 64% were male; the mean age was 32.48 + 11.9 years. According to BMI,
12.0 % patients were underweight, 28.0% were of normal weight, 20.0% overweight and 40.0% were
found to be obese. At T1, all patients were well-nourished (PG-SGA category A); however, by T2,
nutritional status had significantly declined (mean PG-SGA score 16.48 + 4.58). By T3, partial recovery
was noted (mean score 2.04 + 1.7). No significant correlation was found with gender, age, or type of
transplant. Neutropenic fever was identified as a major contributor to nutritional decline during
hospitalization.

Conclusion: Patients were nutritionally stable at admission but experienced marked deterioration during
hospitalization, with partial recovery post-discharge. A tailored nutrition plan is recommended to support
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recovery, improve appetite, and enhance quality of life in HSCT patients.
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Introduction

Hematopoietic Stem Cell Transplant (HSCT) is a well-
recognized intense and potentially life threatening therapy
for various malignant and nonmalignant hematological
disorders. It involves cytotoxic therapy,
immunosuppressive agents and sometimes radiation,
followed by infusion of Hematopoietic Stem Cells (HSC)."
Globally, around 90,000 HSCTs are performed annually,
with increasing indications and improved outcomes. 2

Despite of advancements HSCT is associated with several
adverse effects including mucositis, nausea, vomiting and
diarrhea, which can significantly impact a patient's
nutritional status. Malnutrition has been recognized risk
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factor for delayed engraftment, increased infections,
prolonged hospitalization and higher mortality.® Some
studies report that 10-50% patients are already
malnourished prior to HSCT and this often worsens during
and after the HSCT.#

In Pakistan, nutritional assessment and intervention are
often not integrated into standard care protocols and to
our knowledge no literature is available. Developed
countries, have timely interventions to manage nutritional
deterioration, as part of transplant care,® most centers
solely relay on anthropometric or biochemical markers
alone which doesn’t reflect the true nutritional decline.®
While in resource limited countries the nutritional
assessment is untouched area. The patient-generated
subjective global assessment (PG-SGA) is a reliable tool
used internationally to assess nutrition in oncology and
transplant patients, but its utility remains underexplored
locally.”
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Given the lack of local data and lack of standardized
nutritional assessment protocols, this study aimed to
evaluate and compare the nutritional status of HSCT
patients at three stages: upon admission, at discharge,
and at 1month post discharge. By identifying the
prevalence and progression of malnutrition in this cohort,
one can improve clinical outcomes for HSCT patients.

Methodology

This Analytical cross sectional study was conducted at the
Armed Forces Bone Marrow Transplant Center (AFBMTC)
from September 2022 to August 2023. Keeping a
confidence level of 95 %, sample size (n, 25) was
calculated.

Inclusion Criteria: All adult (defined as; age >16 Years)
patients diagnosed with hematological disorder,
regardless of gender, who were admitted and underwent
HSCT during the defined duration, were included.

Exclusion Criteria: Patients with incomplete history,
documents, or insufficient data in the registry or shifted to
ICU care during count recovery period or expired before
completing one-month post HSCT or lost to follow up
before completing one-month post HSCT, were excluded
from the study.

The BMTW of AFBMTC is one of the highly specialized
center and main referral hospital for the transplant. As per
policy cases are generally admitted to the BMTW 7-8 days
before transplant for conditioning therapy and are
discharged from BMTW once bone marrow becomes
functional, the blood counts are stable, unsupported,
patients can take oral medication and without any active
complaints. Follow-up scheduling is communicated to the
patient at the time of discharge. The study received ethical
clearance from the institutional review board of AFBMTC.
Written informed consent was obtained from all patients or
their legal guardians for both the transplant procedure and
the use of their data for research purposes.

The nutritional assessments were conducted at three
particular times i.e. the first assessment (T1), was
conducted within 24 hours of admission to the BMTW,
measuring the patients’ pre-transplant nutritional status.
The second evaluation (T2) assessed the impact of
intensive chemotherapy, the transplantation process, and
hospitalization, with measurements taken at discharge
from BMTW. The last and the final assessment (T3), was
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performed at a follow-up visit 30 days’ post-discharge, to
determine nutritional changes occurring after leaving the
hospital. Demographic information, primary diagnoses,
and transplant types were obtained from medical records.
The median length of stay in the BMTW at AFBMTC was
21 + 2 days, with a prolonged stay defined as
hospitalization exceeding 25 days. Measurements of
height and weight were taken using a, ensuring standard
procedures, with patients wearing a hospital gown
designed for HSCT recipients and no undergarments.
Since the validity of Body Mass Index (BMI) as a measure
of nutritional status in our population is an issue, we have
used the PG-SAG.

The difference was then derived between PG-SGA score
at each of these points to assess the change in nutritional
status. All data were analyzed with SPSS version 23.
Categorical data, e.g., gender and BMI category, were
reported as percentages of the study population.
Continuous data, e.g., mean weight change, were reported
as means with standard deviations.To establish statistical
significance, Chi-square tests were employed with a p-
value of < 0.05 being a significant result. Patients who
were transferred to ICU or whose HSCT was postponed
were excluded analyses.

Results

A total of 25 patients underwent HSCT during the defined
study duration and all were included in the study, and T1
was assessed by using PG-SGA. There were 16 (64%)
males and 9 (36%) females. The mean age of the patients
was 3248 + 11.9 years. The details of their primary
diagnosis are shown below. According to BMI, there were
three patients who were underweight and 20.0% were
overweight and 40.0% were found to be obese. The
demographics of the patients included in the study are
given in Table-I.

T1 was assessed of all patients before the initiation of
conditioning regimen. All the patients were well-nourished
(category A) status as per PG-SGA. There was a not
statistically significant difference between nutritional
status at admission then on discharge from BMTW and 30
days’ post HSCT follow-up. with mean PG-SGA score was
recorded as: 1.04 (£ 0.2) at T1, 16.48 (+ 4.58) at T2, and
2.04 (£ 1.7) at T3 (Table Il), with no statistical significance
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Table |: Demographics of the patients with undergoing

Hematopoietic Stem Cell Transplant (n=25)

N Percentage
Mean Age of the Patients: 32.48 + 11.9 years
Gender of the Patients
Male 16 64
Female 36
Body Mass Index of the Patients

©

Under weight (< 18.5) 3 12
Normal Weight (18.6 — 24.9) 7 28
Over Weight (25.0-30.9) 5 20
Obese (> 31) 10 40
Primary Diagnosis of the Patients

Acute Myeloid Leukemia 2 8
Acute Lymphoblastic Leukemia 6 24
Multiple Myeloma 3 12
Hodgkin Lymphoma 2 8
Fanconi Anemia 1 4
Myelodysplastic Syndrome 1 4
Chronic Myeloid Leukemia 2 8
Chronic Myelomonocytic Leukemia 1 4
Aplastic Anemia 4 16
Chronic Lymphocytic Leukemia 1 4
Neuromyelitis Optica 1 4
Glanzmann Thrombocythemia 1 4
Type of Transplant

Autologous Hematopoietic Stem Cell 8 8
Transplant

Allogenic Hematopoietic Stem Cell 17 68
Transplant

found among genders, age and type of transplant the
patient underwent. At T2 nutritional status of the patients
shows that around 96% of the patients were severely
malnourished (category C). Mean PG-SGA score = SD at
T2 was 16.48 + 4.58. Despite of such drastic change in the
nutritional status no patient required parenteral nutrition
during hospitalization. Table Il shows the mean patients
falling in each category. PG-SGA scores at T2 were less
favorable in patients above 50 years of age than in those

below 50 (p = 1.04). Also, At T2, higher PG-SGA scores
were observed in individuals who received allogeneic
HSCT than autologous HSCT (p=6.41). The mean PG-
SGA score at T3 was 2.04 + 1.7, showing nutritional
recovery from T2. Our data shows T3 median score is 2.04
* 1.7 points almost comparable to T1 score.

Patients were also analyzed for causes of this drastic
changes in their nutritional status during transplant and
the fall for majority of the patients from well-nourished to
severely malnourishment. The most common cause was
neutropenic fever. Patients tend to decline their food
intake during the days of fever which affected their PG-
SGA score. Second most common factor that affected the
dietary intake of the patient was the development of
mucositis post allogenic HSCT. Figure-1 shows the most
common reasons for the decline of nutritional status.
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Figure 1: Reasons of nutritional decline (n=25)
Discussion

This study evaluated the nutritional status of patients
undergoing HSCT at three points: admission, discharge,
and 30 days’ post-discharge using the validated PG-SGA
tool. Consistent with global literature our findings indicated

Table Il: Categorizing as per Patient-generated subjective global assessment scores. (n 25)

At admission (T1)

n (%)
Well Nourished 25 (100%)
Mild Malnourished 0 (0%)
Moderate Malnourished 0 (0%)
Severe Malnourished 0 (0%)
Gender (Mean PG-SGA score)
Male 1.06
Female 1
Age (Mean PG-SGA score)
< 30 Years 1
30-50 Years 1.04
>50 Years 1
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At Discharge (T2) At Follow up (T3)

n (%) n (%)
0 (0%) 0 (0%)
0 (0%) 18 (72%)
1 (4%) 0 (0%)

24 (96%) 7 (28%)
16.31 1.43
16.77 2.3
15.72 1.90
17.30 1.84

14 2
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that patients admitted for HSCT at the BMTU generally had
good nutritional status prior to the transplant, likely
reflecting the pre-transplant selection criteria that favor
patients in relatively stable condition. However, there was
a significant deterioration in nutritional status during the
transplant process, likely due to the intensive therapy. By
the time of discharge, the majority of patients were
severely malnourished. While nutritional status showed
improvement 30 days’ post-discharge, though it did not
return to pre-transplant levels.

Multiple studies have documented the body mass loss is
frequent among patients undergoing Allo-HSCT and
significant body mass loss is associated with a poor clinical
outcome. [8] Internationally, studies showed that almost
25% of patients lose more than 10% of their body mass
from baseline 3 months’ post allo-HSCT. They report a
cumulative incidence of non-relapse mortality among mal-
nourished group was 27.3% with a median follow up of the
2-year.? In our study, we did not find statistically significant
differences in the nutritional status between men and
women. A study reported that younger patients had
inferior nutritional outcomes relative to older individuals. "
These findings might be influenced by diagnosis-specific
factors, as older patients in this study predominantly had
multiple myeloma, which could contribute to more
favorable nutritional outcomes. However, our results did
not reveal any significant correlation between age and
nutritional status decline. Another study stated that lower
BMI was found to be independently associated with poorer
post-transplant survival in patients undergoing allogeneic
HSCT (RR 1.46, 95% CI 1.01-2.12, p = 0.045), although it
did not significantly impact the likelihood of relapse.!
Conversely, some studies have reported that obesity in
adults undergoing HSCT? is linked to inferior outcomes,
including lower engraftment rates, delayed graft function,
increased infections, and decreased survival.['®* However
we did not find any significant associations between
patients' body mass index (BMI), previous treatment
history, or the type of transplant (autologous versus
allogeneic) to the deterioration of nutritional status during
stay.

The PG-SGA is a simple, cost-effective tool that requires
minimal training and can easily detect changes in
nutritional status, enabling timely interventions. Emerging
evidence supports the use of the PG-SGA for timely
detection and detailed assessment of cancer cachexia
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during routine patient care.™ In our study, as expected,
nutritional status declined post-transplant, primarily due to
the adverse effects of the conditioning regimen. This
decline was evident through weight loss and changes in
body composition, with the differences in PG-SGA scores
between admission and discharge reflecting these
challenges. We observed a modest recovery in nutritional
status at follow-up relative to the state at discharge,
particularly in oral intake and functional capacity, as
patients were no longer bedridden and resumed eating
home-cooked meals. These improvements resulted in
lower PG-SGA scores, though they did not return to pre-
HSCT levels. It is important to note that our follow-up
period was limited to 30 days post-discharge, unlike other
studies with longer observation periods.

Physicians play a crucial role in mitigating nutritional
decline by encouraging oral intake, recommending
nutritional support as needed, and tailoring dietary advice
based on individual symptoms and preferences. As per
ASPEN recommendations providing nutritional counseling
on foods that may pose a risk of infection to neutropenic
patients will prevent neutropenic morbidity and mortality.
According to ESPEN, there is currently no conclusive
evidence to routinely endorse a low-microbial diet for
patients during the neutropenic period.'¢

Dietary management usually involves a flexible meal plan

with frequent small meals, use of nutritional supplements
and avoidance of foods that may aggravate
gastrointestinal discomfort. Studies suggest that early
nutritional intervention eternal nutrition can result in
encouraging outcomes among patients undergo Allo-
HSCT. "7 Data available in retrospective studies report an
event rates for overall survival post Allo-HSCT with
myeloablative conditioning as 33% in parenteral nutrition
group vs 8% in eternal nutrition group, suggesting that
75% of early deaths could be avoided. '® According to our
findings, greater attention may be needed for patients with
extended lengths of stay (LOS), as prolonged hospital
stays are associated with worsened food intake, especially
in BMT patients experiencing gastrointestinal symptoms
and chemotherapy-induced taste alterations.

Limitations: Our study has several limitations. We did not assess
body composition objectively, as it was evaluated using the PG-
SGA, a subjective tool. Furthermore, we did not assess caloric
intake of the patients and its clinical outcomes, which limits the
scope of our findings. The PG-SGA, relies on subjective
components that can lead to variations in assessment; however,
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we minimized it through training and involving a dietitian.
Additionally, the generalizability of our findings for the general
populations is uncertain since this was a single-center study.
Further research involving a larger patient population, including
those receiving alternative conditioning regimens such as total
body irradiation, is warranted. Moreover, while our follow-up
period was substantial, it may not have captured all late-onset
complications or long-term outcomes.

Conclusion

Patients who receive HSCT tend to be of good nutritional
status at admission. Conditioning therapy, though, tends
to impair nutrition during the period of hospital stay. While
some recovery after discharge is noted, suboptimal
nutrition persists on follow-up in most patients. Strategies
to treat malnutrition vary between nations and even among
the same centers in one region. We suggest that each
patient should have a tailored nutrition program which
assist in early recovery, increase appetite, and enhance
quality of life. The same has been attempted by the French
Health Agency and they have implemented their national
guidelines to standardize nutritional support in cancer
patients. Providing a supervised nutritional support can
further enhance caloric intake and patient outcomes.

References

1. RochaV, Fatobene G, Niederwieser D, Brazilian Society of Bone
Marrow Transplantation and the Worldwide Network for Blood
and Marrow Transplantation. Increasing access to allogeneic
hematopoietic cell transplant: an international perspective.
Hematology. 2021 Dec 10;2021(1):264-74.
https://doi.org/10.1182/hematology.2021000258

2. Gratwohl A, Baldomero H, Aljurf M, Pasquini MC, Bouzas LF,
Yoshimi A, et al. Hematopoietic stem cell transplantation: a
global perspective. Jama. 2010 Apr 28;303(16):1617-24.
https://doi.org/10.1001/jama.2010.491

3. Cioce M, Botti S, Lohmeyer FM, Galli E, Magini M, Giraldi A, et al.
Nutritional status and quality of life in adults undergoing
allogeneic hematopoietic stem cell transplantation. International
journal of hematology. 2022 Aug;116(2):266-75.
https://doi.org/10.1007/s12185-022-03351-7

4. Eglseer, D., et al. (2021). Malnutrition risk prior to hematopoietic
stem cell transplantation predicts mortality in adults. Bone
Marrow Transplantation, 56(9), 2268-2271.
https://doi.org/10.1038/s41409-021-01292-z

5. Serdn-Arbeloa C, Labarta-Monzén L, Puzo-Foncillas J, Mallor-
Bonet T, Lafita-Lopez A, Bueno-Vidales N, Montoro-Huguet M.
Malnutrition screening and assessment. Nutrients. 2022 Jun
9;14(12):2392.
https://doi.org/10.3390/nu14122392

6. Miller LJ, Halliday V, Snowden JA, Aithal GP, Lee J, Greenfield DM.
Health professional attitudes and perceptions of prehabilitation
and nutrition before haematopoietic cell transplantation. Journal

J. Haematol Stem Cell Res. 2025;5(2): 277-282

10.

11.

12.

13.

14.

15.

16.

17.

of Human Nutrition and Dietetics. 2024 Aug;37(4):1007-21.
https://doi.org/10.1111/jhn.13315

Cayon-Blanco M, Garcia-Figueras-Mateos C, Baez-Rivas M,
Martin-Chacon E, Garcia-Garcia-Doncel L. Evaluation of
nutritional status of onco-hematological patients undergoing
hematopoietic stem cell transplantation. Clinical Nutrition. 2018
Sep 1;37:5194.
https://doi.org/10.1016/j.cInu.2018.06.1701

Zama D, Gori D, Muratore E, Leardini D, Rallo F, Turroni S, Prete
A, Brigidi P, Pession A, Masetti R. Enteral versus parenteral
nutrition as nutritional support after allogeneic hematopoietic
stem cell transplantation: a systematic review and meta-analysis.
Transplantation and cellular therapy. 2021 Feb 1;27(2):180-el.
https://doi.org/10.1016/j.jtct.2020.11.006

lyama S, Tatsumi H, Shiraishi T, Yoshida M, Tatekoshi A, Endo A,
et al. Possible clinical outcomes using early enteral nutrition in
individuals  with  allogeneic hematopoietic stem cell
transplantation: a single-center retrospective study. Nutrition.
2021 Mar 1;83:111093.
https://doi.org/10.1016/j.nut.2020.111093

Szovati S, Morrison CF, Couch SC. Nutritional status of allogeneic
hematopoietic stem cell transplant recipients and post-
transplant outcomes. Nutrition and cancer. 2023 Apr
21;75(4):1200-10.
https://doi.org/10.1080/01635581.2023.2186261

Estran S, Loschi M, Benachour S, Soldati A, Chiche E, Sammut R,
et al. Improving nutritional status after allogeneic stem cell
transplantation: results of phase 2 ALLONUT clinical trial. Bone
Marrow Transplantation. 2024 Jul;59(7):957-64.
https://doi.org/10.1038/s41409-024-02271-w

Meloni G, Proia A, Capria S, Romano A, Trapé G, Trisolini SM, et
al. Obesity and autologous stem cell transplantation in acute
myeloid leukemia. Bone marrow transplantation. 2001
Aug;28(4):365-7.

https://doi.org/10.1038/sj.bmt.1703145

Madill J, Hartman B, Resvick H, Mohebbi M, Andrade A, Sigfrid C,
et al. Medical and Nutritional Outcomes Are Similar Among
Autologous Transplant Patients on Enteral Nutrition When
Compared to Parenteral Nutrition. A Randomized Pilot Study.
European Journal of Haematology. 2025 Apr 28. DOI:
10.1111/ejh.14428

https://doi.org/10.1111/ejh.14428

Jager-Wittenaar H, Ottery FD. Assessing nutritional status in
cancer: role of the Patient-Generated Subjective Global
Assessment. Current Opinion in Clinical Nutrition & Metabolic
Care. 2017 Sep 1;20(5):322-9.
https://doi.org/10.1097/MC0.0000000000000389

August DA, Huhmann MB, American Society for Parenteral and
Enteral Nutrition. ASPEN clinical guidelines: nutrition support
therapy during adult anticancer treatment and in hematopoietic
cell transplantation. JPEN. Journal of parenteral and enteral
nutrition.2009;33(5):472-500.
https://doi.org/10.1177/0148607109341804

Bozzetti F, Arends J, Lundholm K, Micklewright A, Zurcher G,
Muscaritoli ME. ESPEN guidelines on parenteral nutrition: non-
surgical oncology. Clinical nutrition. 2009 Aug 1;28(4):445-54.
https://doi.org/10.1016/j.cInu.2009.04.011

Castro-Espin C, Agudo A. The role of diet in prognosis among
cancer survivors: a systematic review and meta-analysis of

281


https://doi.org/10.1182/hematology.2021000258
https://doi.org/10.1001/jama.2010.491
https://doi.org/10.1007/s12185-022-03351-7
https://doi.org/10.1038/s41409-021-01292-z
https://doi.org/10.3390/nu14122392
https://doi.org/10.1111/jhn.13315
https://doi.org/10.1016/j.clnu.2018.06.1701
https://doi.org/10.1016/j.jtct.2020.11.006
https://doi.org/10.1016/j.nut.2020.111093
https://doi.org/10.1080/01635581.2023.2186261
https://doi.org/10.1038/s41409-024-02271-w
https://doi.org/10.1038/sj.bmt.1703145
https://doi.org/10.1111/ejh.14428
https://doi.org/10.1097/MCO.0000000000000389
https://doi.org/10.1177/0148607109341804
https://doi.org/10.1016/j.clnu.2009.04.011

Rubina Khan et al

dietary patterns and diet interventions. Nutrients. 2022 Jan
14;14(2):348.
https://doi.org/10.3390/nu14020348

18. Sauls R, Buro AW, Montgomery L, Stern M, Khimani F, Crowder
SL. Nutritional status and body mass index before hematopoietic

J. Haematol Stem Cell Res. 2025;5(2): 277-282

stem cell transplantation (HSCT) and associated outcomes: a
rapid review. Supportive Care in Cancer. 2024 Jan;32(1):50.
https://doi.org/10.1007/s00520-023-08238-9

282


https://doi.org/10.3390/nu14020348
https://doi.org/10.1007/s00520-023-08238-9

