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Learning ODbjectives

AWhat is mucositis

AGrading of mucositis
Alncidence of mucositis in HCT
APathophysiology

ATreatment of mucositis
APrevention of mucositis
ANutrition: Enteral, Parenteral
AGoal of nutrition



Case Scenario

AA 50years gentleman with MM pos¥Rdtherapy

APlan for autologous HCT
APlanning for Melphalan 200 mg/m2 conditioning

AWhat are the chances that patient will develop
oral mucositis?

AWhat are the chances that this patient will
require TPN?



Mucositis



Nomenclature

MUCOSITIS
Generic term for the inflammation and
ulceration of a mucous membrane
anywhere along the GI tract
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Mucositis

Sores may be on top of tongue, on the inside of the cheek, below the tongue, or in the throat.

Created with BioRender.com
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WHO HANDBOOK FOR
REPORTING RESULTS OF
CANCER TREATMENT

WORLD HEALTH ORGANIZATION

GENEVA

1979

Soreness/erythema

Grade 2 Grade 1 + Ulcers, can eat solids
Grade 3 Grade 2+ requires liquid diet only
Grade 4 Alimentation not possible

Gastrointestinal disorders

CTCAE Term Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Mucositis oral Asymptomatic or mild Maoderate pain or ulcer that Severe pain; interfering with Life-threatening Death
symptoms; intervention not does not interfere with oral oral intake consequences; urgent
indicated intake; modified diet intervention indicated
indicated

Definition: A disorder characterized by ulceration or inflammation of the oral mucosal.

Common Terminology Criteria
for Adverse Events (CTCAE)

Version 5.0

Published: November 27, 2017
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Guidance on mucositis assessment from the MASCC Mucositis
Study Group and ISOO: an international Delphi study

Ragda Abdalla-Aslan,“" Pierluigi Bonomo, Dorothy Keefe,

de

Nicole Blijlevens,” Katrina Cao,%**® Yin Ting Cheung,”" Eduardo Rodrigues Fregnani/

Multinational Association of Supportive Care in Cancer

International Society of Oral Oncology

Clinical setting

Standard chemotherapywhere risk of Head and neck (chemo) | HSCT Targeted agents Immunotherapy
OM is >20% radiotherapy
Recommended WHO WHO WHO No consensus No consensus
tool for clinician
assessment

Frequency of
assessment

Recommended
PROM

Frequency of
assessment

Biomarkers to
consider

Weekly and every time the symptoms
manifest. Televisit/telehealth may
complement this assessment

OMWQ or PRO-CTCAE questions related
to mucositis

Weekly or whenever present with
symptoms

No biomarkers recommended

Weekly or more in high
grade mucositis

OMWQ and OMDQ or
PRO-CTCAE questions
related to mucositis

Weekly or more
frequently in severe
mucositis

No biomarkers
recommended

Daily (if inpatient)
Weekly (if feasible in
outpatient setting)

OMWQ or OMDQ or
PRO-CTCAE questions
related to mucositis

Weekly or whenever
present with symptoms

No biomarkers
recommended

As the trajectories vary, assessment should be At each cycle or
performed at least at each cycle or clinic visit/ clinic visit/telehealth

telehealth appointment

No consensus

At each cycle or clinic visit/telehealth

appointment

No biomarkers recommended

appointment

No consensus

At each cycle or
clinic visit/telehealth
appointment

No biomarkers
recommended

Table 1: Oral mucositis assessment in clinical practice.

Patient reported Outcome Measures




Clinical setting

Standard chemotherapy Pelvic HSCT Targeted agents Immunotherapy
radiotherapy

Recommended tool WHO WHO Bristol stool chart Bristol stool chart Bristol stool chart
for clinician CTCAE CTCAE
assessment
Frequency of First day of each cycle and at any clinic visit/  3-weekly Daily (if in-patient) Monthly (at each cycle or clinic Monthly (at each cycle or clinic
assessment telehealth appointment (especially when Weekly (if feasible in outpatient | visit/telehealth appointment)  visit/telehealth appointment)

symptoms present) setting)
Recommended PRO-CTCAE PRO-CTCAE | PRO-CTCAE questions or OMDQ | No questionnaire specifically No questionnaire specifically
PROM plus diarrhea questions may be | validated, suggestion for PRO- validated, suggestion for PRO-

suggested CTCAE use CTCAE use

Frequency of Weekly Weekly Daily if inpatient At each cycle or clinic visit/ At each cycle or clinic visit/
assessment Weekly if outpatient telehealth appointment telehealth appointment
Biomarkers to No biomarkers recommended Plasma No biomarkers recommended No biomarkers recommended ~ No bhiomarkers recommended
consider citrulliine

Table 3: Gastrointestinal mucositis assessment in dinical practice.







Grade 0 No symptoms
Grade 1 Erythema Sensible



Grade OM Clinical Subjective Diet

symptoms pain sensation

Grade 0 No symptoms

Grade 1 Erythema Sensible

Grade 2 Ulcerations Pain Can swallow a
with/without solid diet

erythema



Grade OM

Grade 0
Grade 1
Grade 2

Grade 3

Clinical
symptoms

No symptoms
Erythema

Ulcerations
with/without
erythema

Confluent
ulcerations
with/without
exudates

Subjective

pain sensation

Sensible

Pain

Very painful

Diet

Can swallow a
solid diet

Able to swallow
liquids but not
a solid diet



Grade OM

Grade 0
Grade 1
Grade 2

Grade 3

Grade 4

Clinical
symptoms

No symptoms
Erythema

Ulcerations
with/without
erythema

Confluent
ulcerations
with/without
exudates

Deep
ulcerations
and/or necrosis

Subjective
pain sensation

Sensible

Pain

Very painful

Extremely
painful

Diet

Can swallow a
solid diet

Able to swallow
liquids but not
a solid diet

Alimentation
is no longer
possible



Accuracy of Assessmen




Supportive Care in Cancer (2022) 30:2705-2712

A real-world accuracy of oral mucositis grading in patients undergoing
hematopoietic stem cell transplantation

Results In total, 6841 oral assessments in 373 patients, conducted between 2017 and 2020, were reviewed. A total of 70%
(N=4781) were graded correctly. Of these, 64% (N=3043) were grade 0. When the grade 0 scores were excluded, the
accuracy of grading was reduced to 46% (N=1738). Common reasons for incorrect grading included: unable to grade due
to diet not speciﬁec-i. no ulceration and no pain was scored grade 1, no ulceration was scored as grade 2—4, oral intake was

not taken into account, and pain without ulcer was scored 0. A total of 77% of the errors were repeated in the same patient
on consecutive days.

WHO Description Diet Pain Number of Number
grade erythema of ulcers
Grade 0 No change or erythema without pain No 0

Grade 1 Pain with or without erythema, no ulcers Yes 0

Grade 2 Ulcers, can eat solids Solids >0
Grade 3 Ulcers, can eat only liquid/ puree Liquids >0

Grade 4 Ulcers, cannot eat solid or liquid Nil > ()




PATHOPHYSIOLOGY
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Journal of Clinical Oncology, Vol 19, No 8 (April 15), 2001: pp 2201-2205

Oral Mucositis and the Clinical and Economic OQutcomes
of Hematopoietic Stem-Cell Transplantation

By Stephen T. Sonis, Gerry Oster, Hank Fuchs, Lisa Bellm, Williamson Z. Bradford, John Edelsberg, Vanessa Hayden,

and study center, a 1-point increase in peak OMAS
score was associated with (1) 1.0 additional day with
fever (P < .01), (2) a 2.1-fold increase in risk of signifi-
cant infection (P < .01), (3) 2.7 additional days of TPN (P
< .0001), (4) 2.6 additional days of injectable narcotic
therapy (P < .0001), (5) 2.6 additional days in hespital
(P < .01), (6) $25,405 in additional hospital charges (P
< .0001), and (7) a 3.9-fold increase in 100-day mor-
tality risk (P < .01). Mean hospital charges were
$42,749 higher among patients with evidence of ulcer-
ation compared with those without (P = .06).

Conclusion: Oral mucositis is associated with signif-
icantly worse clinical and economic outcomes in blood
and marrow transplantation.
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Incidence and prevalence



Supportive Care in Cancer (2022) 30:9141-9149

The incidence of severe oral mucositis in patients undergoing different

conditionina reaimens in haematopoietic stem cell transplantation

Midori Nakagaki'*® - Glen A. Kennedy**

Table 1 HSCT regimens and G3 to 4 OM

Regimens Intensity N TBI (Gy) Mel (mg/m2) Flu (mg/mz) Cy PTCy (mg/kg) MTX (mg/mz) G3—4 OM (%
(mg/mz)
CyTBI MAC 76 12 120 45 71
FIuTBI (PTCy) MAC 13 12 90 100 46
FluMel RIC 197 120 125 45 43
BEAM Auto 34 140 (with carmustine, etoposide, cytarabine) 41
HDM Auto 76 200 26
MelFIuTBI (PTCy) RIC 27 2 100 160 100 19
FluCy NMC 11 125 120 45 9
FluCyTBI (PTCy)  NMC 7 2 150 29 100 0
FIuTBI mini NMC 7 2 90 0
Other regimens 19
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Fig.5 Incidence of oral mucosi-
tis and TPN/PCA use in gender
received FluMel (N=197,
female=70, male=127). The
incidence of grade 3 to 4 OM
(p=0.05). TPN use (p=0.02)
and PCA use (p=0.02) were
significantly higher in female.
The incidence of grade 2 to 4
OM (p=0.34) was nonsignifi-
cantly higher in female patients.



Drugs used during transplant



Supportive Care in Cancer (2024) 32:519

Comparing the risk of severe oral mucositis associated

with methotrexate as graft-versus host-disease prophylaxis to other
immunosuppressive prophylactic agents in hematopoietic cell
transplantation: a systematic review and meta-analysis

Aisha A. H. Al-Jamaei'?3. Joel B. Epstein®*° . Jan G. A. M. de Visscher' - Ricardo T. Spielberger®’ .
Ryotaro Nakamura’ - Judith E. Raber-Durlacher'#®

Results Twenty-five papers, including 11 RCTs and 14 observational studies, met the inclusion criteria. The pooled results
from eight RCTs showed a higher risk of SOM in patients receiving MTX or MTX-inclusive GVHD prophylaxis versus
non-MTX alternatives (RR = 1.50, 95% CI[1.20, 1.87], I = 36%, P = 0.0003). Mycophenolate mofetil (MMF) and post-
transplant cyclophosphamide (Pt-Cy) consistently showed lower risk of mucositis than MTX. Folinic acid (FA) rescue and
mini-dosing of MTX were associated with reduced oral mucositis severity.




Indian J Hematol Blood Transfus (July-Sept 2016) 32(3):248-256

Cyclosporine Plus Methotrexate or Cyclosporine Plus
Mycophenolate Mofetil as Graft Versus Host Disease Prophylaxis
in Acute Leukemia Transplant: Comparison of Toxicity,
Engraftment Kinetics and Transplant Qutcome

Alok Guptal - Sachin Punatar' - Libin Mathew' - Sadhana Kannan?
Navin Khattryl

Table 3 Comparison of transplant related outcomes between Group A (CSA+MTX) and Group B (CSA+MMF)

Group A—CSA+MTX Group B—CSA+MMF P value
(n = 53) (n = 24)
Other drug toxicities

Mucositis, all grades, n (%) 50 (94.3) 14 (58.3) 0.0001

Mucositis, grade 3—4, n (%) 39 (73.6) 8 (33.3)

Median grade of mucositis | 1.5

Diarrhoea, all grades, n (%) 27 (51.0) 15 (62.5) 0.473

Diarrhoea, grade 3—4, n (%) 3(5.7) 5 (20.8)

Median grade of diarrhea 1 2

TPN required 42 (79) 14 (58) 0.09

Median no of days of TPN 11 8.5




Int J Hematol (2016) 103:292-298

LACE versus BEAM conditioning in relapsed and refractory
lymphoma transplant: retrospective multicenter analysis

of toxicity and efficacy

Navin Khattry! - Alok Gupta' - Reetu Jain® - Adwaita Gore® - Ravi Thippeswamy' -
Nandish Jeevangi' - Sadhana Kannan* - Reena Nair! - Tapan Saikia®

LACE. N =75 (%) BEAM, N = 64 (%) P
Oral mucositis

None 35(47) 15 (23) 0.0077

Grade 1-2 33 (44) 25(39) 0.6775

Grade 34 7(9) 24 (38) 0.0002
Diarrhea

None 46 (61) 39 (61) 0.9619

Grade 1-2 20 (27) 13 (20) 0.4980

Grade 3-4 9 (12) 12 (19) 0.3843
Duration of diarrhea (days)

Median (range) 4 (1-16) 7(1-23) 0.092
Number of patients requiring TPN 24 (32) 44 (69) <0.0001
Duration of TPN (days)

Median (range) 9 (2-16) 10 (2-27) 0.012




y Blood Cell Ther

The official journal of AP

Original Article

A role for diet and gut microbiota metabolites in autologous hematopoietic cell
transplant recipients

Shaweta Kaundal', Amol N. Patil’, Lekshmon KS', Vishal Sharma®, Amit Arora“, Charanpreet Singh’, Aditya Jandial',
Arihant Jain', Gaurav Prakash’, Alka Khadwal', Pankaj Malhotra', Deepesh P. Lad"

Results: Thirty patients (myeloma, n=13; lymphoma, n=17) were analyzed. The levels of urinary 3-IS, fecal ace-
tate, propionate, and butyrate were found to be decreased at week two and were recovered by week four
post-HCT. Those with low median nadir fecal butyrate levels at week two also had significantly lower pre-HCT
and week four butyrate levels. Recipients with low butyrate levels had more grade >2 mucositis (80% vs. 33%,
p=0.01) and low fiber intake (10.4 g vs. 13.6 g, p=0.04). They also had more carbapenem exposure (93% vs.
47%, p=0.005) and prolonged antibiotics (11 days vs. 8 days, p=0.008). There were no differences in the time to
neutrophil or platelet engraftment, mortality, or disease response.




Incidence, severity, and temporal development of oral complications
in pediatric allogeneic hematopoietic stem cell transplant patients
—d mUIticenter StUdy Supportive Care in Cancer (2023) 31:702 Monica Barr Agholme'
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Bone Marrow Transplantation (2019) 54:2088-2095

Impact of frailty, melphalan pharmacokinetics, and
pharmacogenetics on outcomes post autologous hematopoietic
cell transplantation for multiple myeloma

Ram V. Nampoothiri' - Kripa Shanker Kasudhan? - Amol N. Patil® - Pankaj Malhotra®' - Alka Khadwal' -
Gaurav Prakash’ - Arihant Jain' - Samir Malhotra? - Savita Verma Attri° -+ Neelam Varma® - Subhash Varma' -
Deepesh P. Lad (®'

Table 2 Comparison of intermediate fit and frail patients as per IMWG frailty score and HCT-CI

Characteristics

Intermediate fit (n = 19) Frail (n = 16) p value HCT-CI =0 (n=15) HCT-CI>1 (n =20) p value

Mucositis (grade = 3) 9 (47.4%) 8 (50%) NS 8 (53.3%) 9 (45%) NS
Diarrhea (grade > 3) 12 (63.2%) 12 (75%) 0.06 10 (66.6%) 14 (70%) NS
Cumulative GI (score 25) 13 (68.4%) 13 (81.2%) 0.03 7 (46.6%) 5 (20%) NS
Infections (grade > 3) 15 (78.9%) 15 (93.7%) 0.001 12 (80%) 18 (90%) 0.04
NE (days) median (range) 10 (10-12) 11 (10-17) NS 10 (10-17) 11 (10-12) NS
PE (days) median (range) 12 (10-16) 11.5 (10-18) NS 12 (10-18) 11 (10-16) NS
Hospital stay (days) median (range) 15 (13-17) 15 (12-24) NS 15 (12-24) 14.5 (12-17) NS




MEDICAL JOURNAL ARMED FORCES INDIA 79 (2023) 679—683

Diarrheal woes in transplantation from real world
settings with special focus on clostridium difficile
infection

Uday Yanamandra %, Alka Khadwal °, Setu Gupta ¢, Timmy Thomas
Deepesh Lad °, Neelam Taneja /| Gaurav Prakash , Neelam Varma ?,
Subhash Varma °, Pankaj Malhotra ™"

Results: Diarrhea was present in 89 of 105 patients (84.7%). The mean diarrheal duration
was of 8.39+4.57 days (range: 1-24 days). There was non statistical difference between the
incidence of diarrhea amongst allogeneic and autologous transplants (78.9% Vs 87.5%). Out
of 89 patients with diarrhea, 13 were CDTA positive. We could 1solate Clostridium difficile
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- Treating mild to moderate oral mucositis
7 - Pain control g ‘ ﬂ

| Suck on ice chips or ice pops.
White patches . = )
Use pain medicines as advised
Dietary modifications

Ulcer by your doctor.
Eat moist or soft foods. \@

Avoid foods that require a lot of chewing.
Avoid acidic, spicy, salty, and hot foods.

Redness

Oral care
Rinse mouth 5-6 times each day. f’,
Brush teeth with a soft toothbrush. //




Table 2
Oral Mucositis Treatment Guidelines

General tips Methods used

Good oral hygiene during treatment \/ * Brush teeth four times per day
* Rinse reqularly with a solution of 1 tsp. baking soda and 1 tsp. salt water
in a large glass of lukewarm water before and after meals
« Alternatively, rinse regularly with a non-alcohol containing antibacterial
mouthwash, such as Stanimax Perio Rinse® or PerioMed®.

Select foods carefully \/ » Keep mouth and lips moist
» Avoid hot, spicy or hard foods that can trigger pain
* Encourage popsicles, ice chips or sips of water

Prevent infections with antifungals » The following agents may be used: Nystatin or amphotericin mouth rinses,
and/or antivirals \/ Acyclovir, Clotrimazole or Fluconazole

Mild pain relief may be achieved with * Xylocaine® or Lidocaine® combined with Benedryl® and Mylanta or
pharmacologic or natural agents Maalox for oral rinses
e Zyloprim® rinses with oral vitamin E supplementation
« Vancocin® rinses Lilly Pharmaceuticals (www.lilly.com or 800-545-5979)
* Hydroxypropyl cellulose gel with Xylocaine® applied to sores
» /Zylactin film is an over the counter dental anesthetic
* Gelclair (www.gelclair.com/)
 (Carafate® rinses

Severe pain relief may require narcotics \/  Oral or intravenous morphine, hydromorphone or fentanyl



Support Care Cancer (2005) 13: 266-269
DOI 10.1007/s00520-004-0726-y

Oral cryotherapy for the prevention

of high-dose melphalan-induced stomatitis
in allogeneic hematopoietic stem cell
transplant recipients

Yoshinobu Aisa
Takehiko Mori
Masumi Kudo
Tomoko Yashima
Sakiko Kondo
AKihiro Yokoyama
Yasuo Ikeda
Shinichiro Okamoto

melphalan administration. Results:
Only two of 18 patients (11.1%)
developed grade 2 or 3 stomatitis
while six of seven patients in the
historical control developed 1t
(85.7%; P=0.001). Conclusion:
These results suggested that oral
cryotherapy could effectively prevent
stomatitis caused by high-dose mel-
phalan, and we recommend that 1t
should be mcormorated into the con-
dittoning regimen with high-dose
melphalan.




THE LANCET « Vol 360 » August 17, 2002 » www.thelancet.com

Control of bacterial
infection for effective
treatment of oral mucositis

*Pankaj Malhotra, Subhash Varma

Department of Internal Medicine, Post Graduate
Institute of Medical Education and Research,
Chandigarh 160 012, India

(e-mail: drpankaj@hotmail.com)

Sir—G Mead' mentions some of the
existing approaches to the management
of oral mucositis. However, no
reference 1s made to orally available
enzyme preparations and Keratinocyte

growth factors (KGE).



Palifermin for Oral Mucositis after Intensive
Therapy for Hematologic Cancers

Ricardo Spielberger, M.D., Patrick Stiff, M.D., William Bensinger, M.D.,

METHODS

This double-blind study compared the effect of palifermin with that ofa placebo on the
development of oral mucositis in 212 patients with hematologic cancers; 106 patients
received palifermin (60 pg per kilogram of body weight per day) and 106 received a pla-
cebo intravenously for three consecutive days immediately before the initiation of con-
ditioning therapy (fractionated total-body irradiation plus high-dose chemotherapy) and
after autologous hematopoietic stem-cell ransplantation. Oral mucositis was evaluated
daily for 28 days after transplantation.

RESULTS

The incidence of oral mucositis of World Health Organization (WHO) grade 3 or 4 was
03 percent in the palifermin group and 98 percent in the placebo group (P<0.001).
Among patients with this degree of mucositis, the median duration of mucositis was
6 days (range, 1 to 22) in the palifermin group and 9 days (range, 1 to 27) in the placebo

N ENGL J MED 351;25 WWW.NEJM.ORG DECEMBER 16, 2004



Supportive Care in Cancer (2019) 27:3969-3983

Systematic review of photobiomodulation for the management
of oral mucositis in cancer patients and clinical practice quidelines

Karis Kin Fong Cheng'” - Sharon Elad '* - On behalf of The Mucositis Study Group of the Multinational Association of
Supportive Care in Cancer/International Society of Oral Oncology (MASCC/ISOQ)

Results Recommendations are made for the prevention of OM and related pain with PBM therapy in cancer patients treated with
one of the following modalities: hematopoietic stem cell transplantation, head and neck (H&N) radiotherapy (without chemo-
therapy), and H&N radiotherapy with chemotherapy. For each of these modalities, we recommend 1-2 clinically effective
protocols; the clinician should adhere to all parameters of the protocol selected. Due to inadequate evidence, currently, No
Guideline Possible for treatment of established OM or for management of chemotherapy-related OM. The reported clinical
settings were extremely variable, limiting data integration.

Prevention of oral mucositis in hematopoietic stem
cell transplantation

Guideline The panel recommends the use of intra-oral
PBM therapy using low-level laser therapy for the preven-
tion of OM in adult patients receiving HSCT conditioned
with high-dose CT, with or without total body irradiation
using one of the selected protocols in Table 1 (LoE I);
following the specific PTPs of the selected protocol is
recommended for optimal therapy.




Photodiagnosis and Photodynamic Therapy 50 (2024) 104424

Photodynamic therapy for oral mucositis in cancer patients- a systematic
review and meta-analysis

Betsy Joseph *”", Matti Mauramo ©, Baiju Kamalasanan Vijayakumary ¢,

Results: Studies combining PDT with photobiomodulation therapy (PBMT) consistently showed superior thera-
peutic outcomes compared to PBMT alone, particularly in accelerating healing and reducing pain. In the meta-
analysis (k = 4), the observed standardized mean differences ranged from -0.9605 to -0.0223, with most esti-
mates being negative (100 %). The estimated average standardized mean difference based on the random-effects
model was -0.5138 (95% CI: -0.8799 to -0.1477).

Conclusion: PDT, especially when combined with PBMT, shows promise in reducing the severity of oral mucositis
and associated symptoms in cancer patients.
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autologous hematopoietic stem cell transplantation (HSCT) for myeloma. The control group (first 10 enrolled patients who
received standard supportive care) was compared with curcumin group (next 30 patients who received chewable curcumin
lozenges, 4 g twice daily from 2 days before melphalan till day +28 along with standard supportive care). The toxicities were
recorded as per World Health Organization (WHO) criteria and CTCAE v3.0 as applicable. Cytokine profiling was done in
both groups at similar time points. In the curcumin group, there was significant decrease in grade 3/4 vomiting (3% vs 40%,
P = 0.01) and total parenteral nutrition use (47% vs 90%, P = 0.026). Grade 3/4 mucositis (43% vs 60%) and diarrhea (33%
vs 70%) were also less, but not statistically significant. This coincided with 3.2-fold lower area under the concentration time
curve (AUC) of IL-8 from day —3 to day |4 in curcumin group compared with control group (P = 0.039). We conclude that
curcumin mitigates toxicities of high-dose melphalan, possibly through IL-8 modulation. Randomized studies are warranted
to explore benefits of curcumin in HSCT.



Supersaturated Calcium Phosphate Rinse in Prevention and
Treatment of Mucositis in Patients Undergoing
Hematopoietic Stem Cell Transplant

Nisha Bhatt,! Rahul Naithani,? S. K. Gupta’®

Experimental and Clinical Transplantation (2017)5: 567-570

Results: Our study group included 42 autologous and
38 allogeneic hematopoietic stem cell transplant
patients. Grade 1, 2, 3, and 4 mucositis levels were
seen in 1, 19, 26, and 31 patients. We found no
differences between our study group and historical
control regarding parameters studied. Grade of
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Emerging pharmacotherapy trends in preventing and managing oral mucositis
induced by chemoradiotherapy and targeted agents

Margherita Gobbo?, Jamie Joy®, Helena Guedes, Muhammad Ali Shazib, Carryn Anderson¢, Ragda Abdalla-Aslan®s,

Table 3. Mucosal protectants and healing coadjuvants for oral mucositis.

Cancer treatment

Agent Rout of administration modality Indication  Author (year) Findings
RADoralex® Mouth rinse CT-RT for Treatment Yin J (2022). Significantly lower CTCAE grade 2/3 OM and lower OMAS in
nasopharyngeal RCT RADoralex arm vs. sodium bicarbonate arm.
carcinoma
Rebamipide 2 studies used gargle and 1 CT-RT for HNC Prevention Akagi S (2019) Three studies evaluated incidence of grade 3-4 OM and the
study used liquid, rinse and Meta analysis pooled odds ratio was 0.29 favoring rebamipide versus
swallow placebo
Mucosamin  Spray CT-RT for HNC Prevention Nasrollahi Lower OM (RTOG scale) from week 3 until week 8 in the
H (2021) Mucosamin group.
Pospective
study
Mucosamin  Spray pediatric patients Prevention Shahrabi Mucosamin significantly reduced incidence and severity of
undergoing M (2022) OM, decrease duration and delay onset of OM
allogeneic HSCT RCT
Episil Solution pump Conventional CT Treatment Ueno T (2022) 10 patients: pain relieve due to OM, observed 3-5 min after
CT-RT for HNC Prospective application lasting up to 120 mins.
HSCT study
Immunotherapy
Episil Solution pump RT or CT-RT HNC Treatment Ito K (2023) Of 26 patients, 10 discontinued its use due to ineffective

pain relief, usage difficulties, and taste intolerance
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Table 1. The main nutritional critical issues in the field of HSCT.

Priority topic Key points

Mutritional status Loss of appetite and GvHD are the most significant factors deteriorating nutritional status in the early period,

especially in allogeneic HSCT.
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Table 1. The main nutritional critical issues in the field of HSCT.

Priority topic Key points

Mutritional status Loss of appetite and GvHD are the most significant factors deteriorating nutritional status in the early period,
especially in allogeneic HSCT.

Mutritional assessment Mutritional risk screening should be performed during the first outpatient visit and within 48 hours since hospital
admission.

Patients at risk should then undergo an assessment to effectively diagnose malnutrition.
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Table 1. The main nutritional critical issues in the field of HSCT.

Priority topic Key points

Mutritional status Loss of appetite and GvHD are the most significant factors deteriorating nutritional status in the early period,
especially in allogeneic HSCT.

Mutritional assessment Mutritional risk screening should be performed during the first outpatient visit and within 48 hours since hospital
admission.
Patients at risk should then undergo an assessment to effectively diagnose malnutrition.

Mutritional intervention The first approach should be nutritional counselling, to manage symptoms favouring the assumption of well-tolerated
food.

If oral food intake is inadequate, EN should be preferred as it is more physiological and with lower complications
compared to PN.
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Table 1. The main nutritional critical issues in the field of HSCT.

Priority topic Key points

Mutritional status Loss of appetite and GvHD are the most significant factors deteriorating nutritional status in the early period,
especially in allogeneic HSCT.

Mutritional assessment Mutritional risk screening should be performed during the first outpatient visit and within 48 hours since hospital
admission.
Patients at risk should then undergo an assessment to effectively diagnose malnutrition.

Mutritional intervention The first approach should be nutritional counselling, to manage symptoms favouring the assumption of well-tolerated
food.

If oral food intake is inadequate, EN should be preferred as it is more physiological and with lower complications
compared to PN.

Neutropenic diet There is no evidence that neutropenic diet would reduce the infection rate.
The only valid recommendation is safe food handling through strict hand hygiene. Caution is needed towards
uncooked, undercooked, cold, and unpasteurized foods.
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Table 1. The main nutritional critical issues in the field of HSCT.

Priority topic Key points

Mutritional status Loss of appetite and GvHD are the most significant factors deteriorating nutritional status in the early period,
especially in allogeneic HSCT.

Mutritional assessment Mutritional risk screening should be performed during the first outpatient visit and within 48 hours since hospital
admission.
Patients at risk should then undergo an assessment to effectively diagnose malnutrition.

Mutritional intervention The first approach should be nutritional counselling, to manage symptoms favouring the assumption of well-tolerated
food.

If oral food intake is inadequate, EN should be preferred as it is more physiological and with lower complications
compared to PN.

Neutropenic diet There is no evidence that neutropenic diet would reduce the infection rate.
The only valid recommendation is safe food handling through strict hand hygiene. Caution is needed towards
uncooked, undercooked, cold, and unpasteurized foods.

Specific nutrients The use of glutamine, omega-3 fatty acids, and probiotics cannot be yet recommended to improve prognosis.
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Table 1. The main nutritional critical issues in the field of HSCT.

Priority topic
MNutritional status

MNutritional assessment

MNutritional intervention

Neutropenic diet

Specific nutrients
Physical exercise

Key points

Loss of appetite and GvHD are the most significant factors deteriorating nutritional status in the early period,
especially in allogeneic HSCT.

Mutritional risk screening should be performed during the first outpatient visit and within 48 hours since hospital
admission.
Patients at risk should then undergo an assessment to effectively diagnose malnutrition.

The first approach should be nutritional counselling, to manage symptoms favouring the assumption of well-tolerated
food.

If oral food intake is inadequate, EN should be preferred as it is more physiological and with lower complications
compared to PN.

There is no evidence that neutropenic diet would reduce the infection rate.
The only valid recommendation is safe food handling through strict hand hygiene. Caution is needed towards
uncooked, undercooked, cold, and unpasteurized foods.

The use of glutamine, omega-3 fatty acids, and probiotics cannot be yet recommended to improve prognosis.

Patients should be encouraged towards physical exercise before, during, and after HSCT to reduce fatigue and anxiety
and to improve muscle strength and Qol.
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Fig. 1 Risk factors of malnutrition during all the continuum of HSCT. DM diabetes mellitus, GvHD graft versus host disease, HSCT
hematopoietic stem cell transplant, TBI total body irradiation, | reduction.
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Fig. 2 Flow-chart for the ideal timing of different interventions. GvHD graft versus host disease, HSCT hematopoietic stem cell transplant.
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B. Nutrition Support Therapy in Hematopoietic Cell Transplantation
I. All patients undergoing hematopoietic cell transplantation with myeloablative conditioning regimens are at
nutrition risk and should undergo nutrition screening to identify those who require formal nutrition assessment
with development of a nutrition care plan.

I

. Nutrition support therapy is appropriate in patients undergoing hematopoietic cell transplantation who are
malnourished and who are anticipated to be unable to ingest and/or absorb adequate nutrients for a prolonged
period of time (see Guideline 6 Rationale for discussion of “prolonged period of time”).When parenteral nutrition
is used, it should be discontinued as soon as toxicities have resolved after stem cell engraftment.

3. Enteral nutrition should be used in patients with a functioning gastrointestinal tract in whom oral intake is

inadequate to meet nutrition requirements.
4. Pharmacologic doses of parenteral glutamine may benefit patients undergoing hematopoietic cell transplantation.™
. Patients should receive dietary counseling regarding foods which may pose infectious risks and safe food handling
during the period of neutropenia.

W

6. Nutrition support therapy is appropriate for patients undergoing hematopoietic cell transplantation who develop

moderate to severe graft-vs-host disease accompanied by poor oral intake and/or significant malabsorption.
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Caregiver and Health Care Provider Preferences of Nutritional Support in a
Hematopoietic Stem Cell Transplant Unit

Ruth Williams-Hooker, ms, rRD, EdD, FAND, LD/N,' Marissa Adams, ms, RD, Lb/N,” David A. Havrilla, ms, RD, LO/N,”
Wing Leung, mp, php,* Robin R. Roach, mpH, EdD, RDN,> and Terezie T. Mosby, EdD, Ms, RDN, IBCLC, FAND, Lo/N®

already have a central line in place. Results. Most caregivers
preferred PN to EN, while most HC providers preferred EN to PN. The
barrier between EN initiation and caregivers’ approval was the
caregivers’ perception that EN was invasive and painful, mosl
common obstacle for initiation of EN among caregivers was that it
hurts/is invasive, while the barrier with HC providers was vomiting
and/abdominal pain associated with EN. Conclusions. |f caregivers
were better educated about NS and the advantages/disadvantages of
the different forms of NS, their preferences may change. There have
been policy changes at St. Jude have been implemented since this
study, and an outpatient dietitian now provides education to
caregivers about NS during the pre-evaluation for HSCT. Pediatr
Blood Cancer © 2015 Wiley Periodicals, Inc.
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Development and evaluation of millet malt as a
supportive therapeutic intervention in patients

undergoing chemotherapy for acute myeloid leukemia
(AML)
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Optimization of nutrition support practices early after
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Table 2 Benefits of enteral nutrition (EN) and risks associated with
parenteral nutrition (PN).

Benefits of enteral nutrition
|25, 28, 66, 67]

 Maintenance of mucosal gut &/
integrity

e Stimulation of mucosal repair

* Maintenance of normal gut
barrier function v

* Decreased incidence of
hyperglycemia and infection &/

* Decreased cost when
compared to PN v
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Table 2 Benefits of enteral nutrition (EN) and risks associated with
parenteral nutrition (PN).

Benefits of enteral nutrition Risks with parenteral nutrition

(25, 28, 66, 67] [14, 50, 51, 68]

 Maintenance of mucosal gut e Greater risk of hyperglycemi: v
integrity  Delayed platelet engraftment

e Stimulation of mucosal repair e Greater risk of infection

* Maintenance of normal gut * Increased need for antifungal
barrier function medications

* Decreased incidence of * Volume overload v

hyperglycemia and infection
* Decreased cost when
compared to PN
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