[bookmark: _Hlk176781593][bookmark: _Hlk176781527]Table 1: Study characteristics of the included studies in the review 
	Author/ year/ Country
	Study design
	Sample size, Age Mean +SD, Male/female
	Control group
	Type of cancer
	Allogenic HCT/Auto HCT
	Measurement Time points
	Outcomes related to pulmonary function
	Other outcomes
	Findings

	Barğı et al.(Barğı et al. 2016)

Turkey
	RCT
	38 (IG=20; CG=18)

Age
IG= 34.10 ± 12.65
CG= 39.11 ± 12.57

Male/female
IG= 12/60 %; 8/40 %
CG= 12/66.7; 6/33.3 %

	Sham IMT (5 % of MIP) for 6 weeks.














	ALL=5
AML=10
MDS=8
CML=2
NHL=2
Multiple myeloma=3, Aplastic anemia=4,
Thallasemia major=1, Paroxysmal nocturnal hemoglobinuria=2Fanconi anemia=1
	[bookmark: _Hlk176781518]Allogenic 

	Before and after IMT
	6-MWT MISWT, 
respiratory and dyspnea, pulmonary functions

	Peripheral muscle strength, depression, fatigue, and quality
of life.
	-No significant differences in FEV1%, FVC%, FEV1/FVC, PEF%, and FEF25–75 % between the groups after IMT (p > 0.05), except FEV1/FVC which decreased significantly after IMT within the IG and CGs (p = 0.051 and p = 0.030, respectively.
[bookmark: _Hlk180311862]-The mean value of improvement with IMT in MIP was 1.96 ± 1.42 cmH2Oh−1 in the IG and 0.51 ± 0.71 cmH2O h−1 in the CG (p < 0.001). -Six-MWT distance (Cohen’s d = 1.67) and 6-MWT% (Cohen’s d = 1.65) increased significantly between the two groups and within the IG after IMT (p < 0.05,). Exertional dyspnea during 6-MWT (Cohen’s d = −0.66) decreased significantly between the two groups (p < 0.05)
- The MISWT distance (Cohen’s d = 1.68) and MISWT% (Cohen’s d = .47) increased significantly between the two groups and within the IG after IMT (p < 0.05). 
- No statistically significant difference was observed in 
dyspnea scale (Cohen’s d = −0.61) between the two groups (p > 0.05).

	Waked et al.(Waked et al. 2024)

Egypt
	RCT
	50 (IG=25; CG=25)

Age
IG= 48.16 ±4.67
CG= 46.80 ±4.52

Male/female
IG= 12 (48); 13 (52)
CG= 9 (36); 16 (64)%
	Routine medical treatment
	ALL=18
AML=8
MDS=5
CML=4
NHL=3
Multiple myeloma=5
Aplastic anemia=7

	Allogeneic 
	T0=3 weeks before HSCT

T1=end of treatment immediately before HSCT

T2=last assessment at 3 weeks after HSCT

	Spirometry measures and Respiratory muscle strength
	--
	-Mean spirometric values of FEV1, FVC, and FEV1/FVC were improved significantly in IG more than in CG (p < 0.05).
-MIP and MEP had both improved significantly more in IG than in CG (p < 0.05).

	[bookmark: _Hlk176781551]Bayram et al.(Bayram et al. 2024)

Turkey 
	RCT
	30 (PR + IMT=15; PR=15)

Age
PR+IMT= 45.67± 16.59
PR=52.07 ± 12.91

Female
PR+IMT= 5/33.3%
PR= 3/20.0%


	---
	ALL=4
AML=5
Biphenotypic leukemia=1, 
MDS=3
NHL=1
Burkits lymphoma=1, 
Central nervous system lymphoma=1, 
Myelofibrosis=2
Multiple myeloma=11
Thalassemia major=1
	PR+IMT:
Autologous: 7/46.7%
Allogeneic: 8/53.3%


PR:
Autologous: 9/60%
Allogeneic: 6/40%
	Before
initiating the conditioning regimen at admission and after hospital discharge within 1 week on 2 consecutive days.
	Spirometry, Respiratory muscle strength, Respiratory muscle
endurance 
	Maximal exercise capacity, CPET, dyspnoea,
leg fatigue, general fatigue perceptions, Blood pressure and QOL
	[bookmark: _Hlk180311962]- No significant differences
in FEV1%, PEF%, and FEF25– 75% between the groups after interventions (p > 0.05).
- FVC% significantly increased in the PR + IMT group, and FEV1/
FVC significantly decreased in the PR group (p < 0.05).
[bookmark: _Hlk180312037]- No significant differences in MIP, MIP%, MEP, and MEP% between the groups. MIP, MIP%, and respiratory muscle endurance values did not change between and within the two groups (p > 0.05).

	Baumann et al.(F. T. Baumann et al. 2010)

Germany 
	Pilot RCT
	64 (32+32)

Age (years; mean ± s.d.)
IG= 44.9±12.4
CG= 44.1±14.2

Gender (N; male/female)
IG= 21/11
CG= 14/18
	Passive and active
mobilization with a low intensity, 5 days a week. It consisted of gymnastics, massages,
extensions and coordination training
	ALL=9
AML=25
MDS/MPS=6
CML=3
NHL/CLL=8
Multiple myeloma=9
Solid tumors=3
Variable immunodeficiency=1

	IG
Autologous=9
Related allogeneic=5
Unrelated allogenic=18

CG
Autologous=9
Related allogeneic=11
Unrelated allogenic=12
	On admission (before conditioning) and on discharge
	Lung function
	Patient
endurance, strength, quality of life, haematopoietic parameters
	[bookmark: _Hlk180312054]The intragroup changes in lung function values during
hospitalization was not significant.

	Mccourt et al.(Mccourt et al. 2023)

UK
	Pilot RCT
	50 (IG=23; CG=27)

Age (years; mean ± s.d.)
IG= 59.3 ± 9.4
CG= 61.3 ± 8.7

Gender n (%)
Female
IG= 13 (57)
CG= 9 (33)
Male 
IG= 10 (43)
CG= 18 (67)
	Usual standard of care
	Myeloma 
	Autologous 
	Four timepoints: baseline assessment
pre-ASCT (T0); on admission for ASCT (T1); on discharge
from ASCT admission (T2); and three months post-
ASCT (T3).
	6MWT
	Adherence to the intervention, fatigue, QOL, physical activity, sedentary time, hand grip strength
	6MWT at all timepoints indicated a trend for MID improvement in median 6MWT distance over the length of the study for the IG, with less deterioration during ASCT admission compared to CG, who had a MID deterioration over the length of the study.

	[bookmark: _Hlk176780769]Potiaumpai et al.(Potiaumpai et al. 2024)


USA

	Pilot RCT 


	82 (IG=36, CG=38)

Age (years)
60.71 ± 12.12
IG=57.30± 15.55
CG=63.47 ± 7.70

Gender 
Female 
29 (35.37)
IG= 16 (44.4)
CG= 12 (31.6)
Male
53 (64.63)
IG= 20 (55.6)
CG= 26 (68.4)
	Educational counselling session that included information on HSCT precautions and expectations, and post-HSCT exercise recommendations
	AML=18
CML=3
MDS=9
Diffuse large B cell lymphoma=6
Mantle cell lymphoma=4
Multiple myeloma=27
Other leukemias=7
Other lymphomas=6
Other malignancies=2

	Autologous= 42 (51.22)

Allogenic= 40 (48.78)
	Baseline (t0), on/around
day of HSCT admission (t1), +30 days post-HSCT (t2), and +100 days post-HSCT (t3).
	Six-minute Walk test (6MWT)
	Acceptability, feasibility, safety, adherence, 30s chair
Stand, timed up-and-go, short physical performance battery, Berg balance scale, isometric handgrip strength
	For the 6MWT, marginally
greater improvements were seen in the IG versus the CG at T1 after prehab (MD = 49.72, 95% CI (−6.05, 105.49), p = 0.08). The distance walked at T3 in the IG was also marginally significantly higher compared to the UC group (MD = 62.82, 95% CI (−10.25, 135.88), p = 0.09). Despite a significant decrease from T1 to T2 in the IG (MD = −101.85, 95% CI (21.48, 184.22), p = 0.007), the IG was able to significantly improve the distance walked at T3 (MD = 131.21, 95% CI (41.02, 221.40), p = 0.001) and surpassed the initial distance at baseline (MD = 24.98 m, 95% CI (−32.20, 82.15), p = 1.00).

	[bookmark: _Hlk176781626]de Almeida et al.(de Almeida et al. 2020)

Brazil 
	Prospective RCT
	31 (IG=15, CG=16)

Age (years)
CG= 46.6 ± 13.2 (39.5–53.6)
IG= 43.6 ± 15.2 (35.1–52.0)

Sex (women, %)
CG= 37.5
IG= 46.6
	Conventional physical rehabilitation
	Multiple myeloma=15
Hodgkin’s lymphoma=7
NHL=6
AML=1
Aplastic Anemia=1
Renal amyloidosis=1
	Autologous 29/31
Allogenic=2/31
	At admission and
hospital discharge
	Respiratory muscle strength,
respiratory vital signs, and symptoms related to the respiratory
system.
	safety and feasibility (recruitment, adherence, and attrition)
	[bookmark: _Hlk180312175]IG showed reduced RR in comparison to CG, independently of time (P group = 0.03; effect size: η2 = 0.13), and the interaction between time and group in terms of oxygen saturation almost reached statistical significance with a moderate effect size (P interaction = 0.07; effect size: η2 = 0.10). IG patients significantly increased their MIP, whereas there was a trend toward reduction in the CG (P = 0.09) (P interaction < 0.01; effect size: η2 = 0.36). No significant difference was observed between groups for MEP and respiratory signs and symptoms

	Almeida et al.(Almeida et al. 2022)

Brazil
	RCT
	57 (IG=27, CG=30)

Age (years)
CG= 49.2± 13.8 (44.0–54.4)
IG= 46.0± 15.0 (40.1–52.0)

Sex (women, %)
CG= 14 (46%)
IG= 10 (37%)
	Conventional physical rehabilitation
	Multiple myeloma=32
Hodgkin’s lymphoma=14
NHL=8
AML=1
Aplastic Anemia=1
Renal amyloidosis=1
	Autologous 55/57
Allogenic=2/57
	At admission and
hospital discharge
	Respiratory muscle strength, Functional capacity by 6 minute step test, 
	Blood pressure, Peripheral muscle strength, fatigue, QOL
	[bookmark: _Hlk180312230]Showed a significant group (P < 0.01) and group × time interaction effect in MIP (P < 0.01; η2 = 0.37) where intervention improved (17%) in the IG compared with control where MIP reduced (10%) between admission and discharge. No significant difference between the groups for 6 minute step test.

	[bookmark: _Hlk176780786]Bom et al.(Bom et al. 2012)

Brazil
	Pilot, randomized prospective study
	39 (IG=20; CG=19)

Median age (range) years:
IG= 36 (20-56)
CG= 42 (23-54)

Gender: male - n (%)
IG= 10 (50)
CG= 10 (53)
	Standard exercises of three series with ten repetitions using the Respiron® incentive spirometry device
	AML=13
NHL=7
CML=5
Aplastic Anemia=2
Multiple myeloma=7
MDS=2
Hodgkin’s lymphoma=2
Paroxysmal nocturnal haemoglobinuria =1
	Allogeneic
IG= 11 (55)
CG= 10 (53)

Autologous
IG= 9 (45)
CG= 9 (47)

	First on D-1 before any intervention (baseline
evaluation), the second on D+2 and the last on D+7, both after
respiratory exercises.
	Tidal volume,  
minute volume, oxygen saturation, heart rate, MIP and MEP




	---
	At D+2; there was a significant  difference only for TV (p-value = 0.007).
[bookmark: _Hlk180312261]At D+7, TV (p-value = 0.004), MIP (p-value = 0.03)
and MEP (p-value = 0.03) were statistically significant between groups.

	[bookmark: _Hlk176781655]Jarden et al.,(Jarden et al. 2009)

Denmark


	Randomized controlled trial
	42 (IG=21; CG=21)

Age:
Mean (+SD)
CG=37.4 (+11.1)
IG=40.9 (+13.3)

Gender 
Female n (%)
IG = 8 (38.1)
CG=8 (38.1)
	Usual care
including the departments’ standard of care of physical
activity. Physiotherapy was offered following allo-HSCT
day 1up to 11
2 h weekly, varying from day to day.
	CML=9
AML=16
ALL=8
AA=4
MDS=2
WM=1
PNH=1
MF=1
	Allo-HSCT
	Baseline, post-test,
3- and 6-month follow-up
	Physical capacity measured in estimated VO2
Max 
	Muscle strength and
functional performance 

	The point of pre-testing was the same for both groups, whereas the post-test was carried out on the day of discharge (±1 day). There was a significant effect in favor of the intervention group at post-testing for VO2 max (P<0.0001). 

	[bookmark: _Hlk176781664]Wiskemann et al.(J. Wiskemann et al. 2014)

Germany 
	Prospective, multicenter randomized controlled trial
	105 (IG=52; CG=53)
Age (mean, range)
IG=47.6 (18–70)
CG=50 (20–71)

Gender 
Female n (%)
IG= 21 (62)
CG= 13 (38)
	Control group were informed that moderate
physical activity is recommended during the entire transplantation process, but were not given any further exercise recommendations or
instructions.
	AML=22
ALL=14
CML=4
CLL=4
MDS=12
Sec AML=11
MPS=13
Multiple myeloma=3
AA=2
Other lymphomas= 20
	Allo-HCT
	Baseline measurements (t0) were obtained 1–4 weeks before
admission, t1 at the day of admission, t2 at the day of discharge and t3 6–8
weeks after discharge
	Endurance performance by the 6-min walk test
	Maximal voluntary isometric strength, fatigue, quality of life, Distress
	A significantly better training response in unfit
patients (13.4 vs -3.7%; P<0.01) for the 6MWD was observed

	[bookmark: _Hlk176781671]Wiskemann et al.(Joachim Wiskemann et al. 2011)
Germany 
	Prospective, multicenter randomized controlled trial
	105 (IG=52; CG=53)
Age (mean, range)
IG=47.6 (18–70)
CG=50 (20–71)

Gender 
Female n (%)
IG= 21 (62)
CG= 13 (38)
	Control group were informed that moderate
physical activity is recommended during the entire transplantation process, but were not given any further exercise recommendations or
instructions.
	AML=22
ALL=14
CML=4
CLL=4
MDS=12
Sec AML=11
MPS=13
Multiple myeloma=3
AA=2
Other lymphomas= 20
	Allo-HCT
	Baseline measurements (t0) were obtained 1–4 weeks before
admission, t1 at the day of admission, t2 at the day of discharge and t3 6–8
weeks after discharge
	Endurance performance by the 6-min walk test
	Maximal voluntary isometric strength, fatigue, quality of life, Distress
	Patients in the exercise group reached significantly more meters in the 6-minute walk test at t3 (P =.02) and comparing pre-post mean differences (baseline 3 t3; P =.006). Variance analysis furthermore showed a significant main effect for time (P =.001) but not for group (P =.30) and an interaction effect between time and group (P =.02).

	[bookmark: _Hlk176781685]Baumann et al.(Freerk T. Baumann et al. 2011)

Germany

	Randomized controlled study
	33 (IG=17; CG=16)

Age (mean +SD)
IG= 41.41 ±11.78
CG= 42.81 ± 14.04
Gender; (male ⁄ female)
IG= 11 ⁄6
CG= 5⁄ 11

	Clinic’s standard physiotherapy
program.
	AML=16
ALL=6
CML=3
CLL=1
MPS=2
MDS=2
CMML=1
MM=1
PID=1

	Allogeneic HSCT
	Baseline six days prior to the allogeneic HSCT and post assessment measures on the day before hospital discharge
	Lung function: vital
capacity (VC) and the forced vital capacity (FVC)
	Aerobic endurance performance, 
strength, quality of life
	The changes in lung function over the course of hospitalization. The changes in VC did not differ between the EG (93.29 vs. 91.35%; change -2.08%) and the CG (79.40 vs. 77.67%; change -2.18%). VC declined by approximately 2% in both study groups. FVC improved by 2.92% in the EG and declined by 2.08% in the CG. Neither the pre- to post-time effects nor the time by group effect was statistically significant.

	[bookmark: _Hlk176781700]Morais et al.,(Morais et al. 2023)

Brazil 
	Prospective and longitudinal study
	29

Age : 
Median (range)= 50 (20−71)

Male, n (%)=19 (65.5)
Female, n (%)=10 (34.5)
	No control group
	ALL=2
AML=6
CML=1
NHL=6
Hodgkin’s lymphoma=2
Multiple myeloma=11
Sickle cell anemia=1
	Autologous, n (%)= 17 (58)

Identical related allogeneic, n (%)=10 (35)

Haploidentical allogeneic, n (%)=02 (7)
	Pre-conditioning
(initial evaluation), when patient was already hospitalized,
and pre-discharge (final evaluation).
	Aerobic capacity
	Functional evaluation, quality-of life
	[bookmark: _Hlk180312567]All variables comparing the domains of 6 MWT before and after intervention were not statically significant, but the 6MWT (386,2 versus 338,0, p ≤ 0.004) and walking/predicted distance (64 versus 56, p ≤ 0.003) had significant decreases.

	[bookmark: _Hlk176781711]Takekiyo et al.(Takekiyo et al. 2015)

Japan

	Non RCT
	35
Age, median (range)
58 (28–65)

Gender (n)
Male=23
Female=12
	No control group
	ATL=16
AML=8
ALL=5
MDS=4
Hodgkin’s lymphoma=1
Aplastic anemia=1
	Allogenic
	At 2 weeks before allo-HSCT and 6 weeks after allo-HSCT.
	6MWT
	Muscle
mass at specific sites, handgrip strength, adherence 
	[bookmark: _Hlk180312587]The 6MWT scores (−5.4 %, p=0.013) 
significantly decreased following allo-HSCT

	[bookmark: _Hlk176781718]Wakasugi et al.,(Wakasugi et al. 2018)

Japan
	Prospective observational study 
	18

Age
41 (18–63)

Gender
Male=18 (100.0)
	No control 
	Acute leukaemia=9
Malignant lymphoma=5
MDS=2
Multiple myeloma=1
CML=1
	Allogenic
	At 3 weeks (mean 18 ± 8 days) before the first day
of transplantation and at 7 weeks (mean 46 ± 21 days)
after the last day of transplantation
	Skeletal muscle oxygenation parameter in the tibialis anterior
	Hemoglobin parameters in the tibialis anterior, muscle strength, exercise capacity and muscle oxidative metabolism
	Muscle oxy-hemoglobin saturation during and following exercise was associated with exercise capacity (r = 0.648; P = 0.004 vs. r =
0.632; P = 0.005).

	Rupnik et al.,(Rupnik et al. 2020)

Slovenia

	Single-arm pilot study
	28
Age, years; Mean (SD)= 59.4 (8.2)

Gender (n, %):
Male= 18 (64)
Female= 10 (36) 
	No control
	Multiple myeloma=16
AML=6
ALL=2
Amyloidosis=2
MCL=1
MDS=1
	Autologous= 19 (68)
Allogeneic= 9 (32)
	At enrolment (T0) and
on the day before commencing HSCT conditioning (T1)
	Physical performance by 6MWT and 30-s chair-stand test
	Feasibility, 
Safety, fat-free mass
(FFM), muscle strength, and
health-related quality-of-life
	The average walking distance in the 6MWT increased from 520
m to 570m (p < 0.001). The average score on the 30s CST test increased from 12.7 repetitions to 16.0 repetitions (p < 0.001).

	[bookmark: _Hlk176781743]Morishita et al.,(Morishita et al. 2013)

Japan


	Observational, longitudinal study
	321(IG=227; CG=94)

Age, years
IG=45.2 ±13.6
CG=41.6 ±13.1

Men, n (%)
IG=135 (59.5)
CG=47 (50)

Women, n (%)
IG=92 (40.5)
CG=47 (50)
	Usual care
	Acute leukaemia=193
Malignant lymphoma=69
MDS=38
CML=10
Aplastic anemia=6
CLL=2
Myelofibrosis=2
Plasmacytoma=1
	Allogenic
	3 weeks (mean, 21.4± 10.2 days) before and 6 weeks (mean,
42.4 ± 15.8 days) after transplantation.
	6-min
walk test
	Safety and feasibility,
Handgrip strength, knee extensor strength and quality of life
	After HSCT, the high-frequency physical therapy group showed significantly less decline than did the low-frequency group 6MWT (F1,99 = 7.79, P = 0.006, h2 = 0.28). (Comparison between IG and CG is available)


AA=Aplastic Anaemia, ADL= Activities of Daily Living, ALL= Acute Lymphoblastic Leukaemia, AML= Acute Myeloid Leukaemia, ASCT= Autologous Stem Cell Transplant, ATL=Adult T cell Leukaemia, CG=Control Group, CLL= Chronic Lymphocytic Leukaemia, CML= Chronic Myeloid Leukaemia,  CMML= Chronic Myelomonocytic Leukaemia, CPT= Chest Physical Therapy, CPET =Cardio-Pulmonary Exercise Test; FVC=Forced Vital Capacity, FEV= Forced Expiratory Volume, HRR: Heart Rate Reserve; IG= Intervention Group, HCT= Hematopoietic Cell Transplantation  HSCT= Hematopoietic Stem Cell Transplantation, IMT=Inspiratory Muscle Training; MAP=Maximum Expiratory Pressure; MCL= Mantle Cell Lymphoma, MDS= Myelodysplastic Syndrome, MF=Myelofibrosis, MID= Meaningful Important Difference, MIP=Maximal Inspiratory Pressure, MISWT= Modified Incremental Shuttle Walking Test, MEP= Maximal Expiratory Pressure; MM= Multiple Myeloma, MPS=Myeloproliferative Syndrome; 6-MWT=6-min walking test, PID= Primary Immune Deficiency, PEF=Forced Expiratory Flow, PNH =Paroxysmal Nocturnal Haemoglobinuria, PR= Pulmonary Rehabilitation, RR=Respiratory Rate, NHL= Non-Hodgkin Lymphoma; QOL=Quality of Life, WM =Waldenstrom Macroglobulinemia, VC= Vital Capacity
Table 2. Description of the pulmonary rehabilitation program from the reviewed studies
	Author/ year
	Description of the intervention
	Intervention timing with HSCT
	Duration

	Setting 
	Supervised 

	Barğı et al.(Barğı et al. 2016)


	Performed using a pressure threshold-loading device (POWERbreathe® Classic, IMT Technologies Ltd., Birmingham, UK) used to inhale against the same pressure load in every inhalation for strengthening primarily diaphragm and rib cage muscles. IMT at 40 % of MIP, was measured at supervised sessions each week, and 40% of measured MIP value was the new training workload. Breathing set which consisted of consecutive 10–15 diaphragmatic breathing and 5–10-s resting following the set. As soon as the patients managed to follow the instructions, they were encouraged to maintain 25–30 breaths.
	[bookmark: _Hlk180250925]During the intermediate/late post-transplant phase (>100 days). The intermediate/ late post-transplantation period begins at day 100 and ends when the patient discontinues immunosuppressive therapy.
Time elapsed from >100 days post-transplantation status to start of intervention, day in Mean ± SD, IG= 616.45 ± 781.52; CG = 854.22 ± 857.76
	30 min/day, 7 days/week,
for 6 weeks.
	Both (department and home)
	Both (Six sessions
at home and one session under supervision at department)

	Waked et al.(Waked et al. 2024)

	CPT, consisted of postural drainage, diaphragmatic breathing exercises, inspiratory muscle training using incentive spirometry, forced expiration (coughing, huffing), and mobilizing techniques (percussion, vibration, shaking) in addition to routine medical treatment.
	Daily for 3 weeks before HSCT
	45 to 60 minutes daily for 3 weeks
	Hospital 
	Yes 

	Bayram et al.(Bayram et al. 2024)

	PR group: Upper extremity aerobic exercise training, using a portable arm ergometer for 10-30 minutes, one session/day, 5 days/week
PR + IMT group: Muscle strengthening of the upper and lower extremity with free weights, 10–15 minutes, 1 set of 10 repetitions in each muscle group, 5 days/week. Inspiratory muscle training, 15 min/session, 2 sessions/day, 5 days/week
	From the first day after HSCT to hospital discharge
	10-30 minutes, one session/day, 5 days/week
	Hospital 
	Yes 

	Baumann et al.(F. T. Baumann et al. 2010)

	Combination of aerobic endurance training on a bicycle ergometer and an ‘ADL-training’
	Usually starting 6 days before transplant and exercise therapy twice a day.
Therapeutic ADL-training= During conditioning; not during aplasia; after engraftment once a day.
Aerobe endurance training=From day _6 until 1 day before the scheduled discharge from hospital. Overall, the patients of the IG exercised 26.6 days on average
	Daily (except weekend); 30-40 min/day
	Hospital 
	Yes 

	Mccourt et al.(Mccourt et al. 2023)

	Aerobic exercise (Phase 1 and 3):
Frequency 3 times per week
Intensity aim 60–80% of HRR (Karvonen formula), Duration starting 15 min, increasing _5 minutes/week to minimum of 30 min by week 3–4.
Increased to 40 min by week 5 pre-ASCT.
Resistance exercise (Phase 1 and 3):
Frequency 3 times per week
Intensity determined using 10-repetition max assessment and individually tailored to progress and/or adapt to bone disease.
During phase 2 (transplant admission):
All exercise was highly individualised according to symptoms and ability to participate in exercise programme.
	Across three phases of ASCT treatment:
the prehabilitation phase (from baseline to admission for ASCT); during transplant admission (between hospital admission
and discharge from ASCT); and the rehabilitation phase (from hospital discharge to three months post-ASCT).
Time baseline to ASCT D0, days; Mean ± SD
IG= 138.3 ± 117.2
CG= 128.4 ± 102.6
Transplant admission total LOS, days; Mean ± SD
IG= 17.0 ± 3.4
CG= 17.0 ± 2.4
Length of stay in ambulatory-care, days; Mean ± SD
IG=9.5 ± 3.8
CG=9.9 ± 3.8
	Three times per week; 30 to 40 minutes
	Hospital based gym & remotely supervised over video platform Zoom.
	Yes 

	Potiaumpai et al.(Potiaumpai et al. 2024)



	Each exercise session consisted of one to two warmup exercises, four to six upper- and lower-body strength exercises, followed by two cool down stretches
	Prior to HSCT
The average duration of the pre-transplant exercise phase was 6.28 weeks (range: 2.71–18.29 weeks). For Allogenic recipients, prehab lasted 6.99 weeks (range: 2.71–18.29 weeks). For Autologous recipients, prehab lasted 5.52 weeks (range: 2.71–12.71 weeks).
	A minimum of two weeks and a maximum of 24 weeks (until the day of transplant hospital admission).
30–45 minutes, at least 5 times/week
	Personalized home- based exercise programme
	No 

	de Almeida et al.(de Almeida et al. 2020)


	Conventional physical rehabilitation plus an inspiratory muscle training
Conventional physical rehabilitation, which was composed of mobilization and respiratory exercises. The mobilization exercises included stretching and strengthening of the whole body, coordination, and balance exercises. Moreover, all patients were invited to perform aerobic exercises (5 sessions weekly, during 10 to 20 min of moderate intensity exercise. Inspiratory muscle training was performed
using an inspiratory pressure threshold loading device. The patients were positioned sitting and instructed to perform a 12–16 diaphragmatic breathing per minute. Patients received IMT at 40% of maximal inspiratory pressure.
	Patients undergoing HSCT
Programmed IMT (minutes)= 101.0 ± 38.2 (79.8–122.1)
Performed IMT (minutes)= 92.5 ± 38.0 (71.4–113.6)
Programmed IMT (sessions)= 8.8 ± 3.2 (7.0–10.6)
Performed IMT (sessions)= 8.0 ± 2.9 (6.4–9.6)
Refused IMT (sessions)= 0.9 ± 1.8 (0.0–1.9)
	Aerobic exercises (5
sessions weekly, during 10 to 20 min)

Inspiratory muscle training= 10 to 20 min/day for 5 days/week.
	Isolation
room of each participant
	Yes 

	Almeida et al.(Almeida et al. 2022)

	Conventional physical rehabilitation plus an inspiratory muscle training
IMT through an inspiratory pressure threshold loading device. The patients were instructed to perform 12–16 diaphragmatic breaths per minute in a sitting position, with the feet and trunk supported. Patients performed IMT at 40% of their MIP assessed at baseline.
IMT conducted in addition to conventional inpatient physical rehabilitation which included early mobilization, breathing, and aerobic exercises. Mobilization exercises included stretching, strengthening, coordination, and postural balance exercises. Respiratory exercises included diaphragmatic breathing, pursed lips, and deep breathing
Aerobic exercise was performed five times weekly for 10 to 20 min of moderate-intensity exercises performed at 50 to 70% of heart rate reserve using a lower limb cycle ergometer.
	Hospitalized patients undergoing HSC


Programmed IMT (minutes)= 92.3 ± 36.5 (76.9 – 107.7)
Performed IMT (minutes)= 81.2 ± 36.4 (65.8 – 96.5)
Programmed IMT (sessions)= 7.8 ± 2.9 (6.6 – 9.0)
Refused IMT (sessions)= 0.5 ± 0.7 (0.2 – 0.8)
	20-40 minutes 


Five times weekly, throughout hospitalization
	Patient’s isolation room
	Yes 

	Bom et al.(Bom et al. 2012)

	Diaphragmatic breathing, Fractional Inspiration, Standard ventilation with short expirations, Exercises using incentive spirometry, Muscle strengthening with a Threshold® Inspiratory Muscle Training device, Shaker® exercises, Spontaneous cough
	Immediate post-transplant period
	D1-D7

	Hospital 


	Yes 

	Jarden et al.,(Jarden et al. 2009)


	Multimodal intervention: exercise, progressive relaxation and psychoeducation
Stationary cycling; Dynamic and
stretching exercises; Resistance training; Progressive relaxation; and Psychoeducation
	Patients scheduled for a myeloablative
allo-HSCT from first day of admission until the day of discharge
1h±10 min, 5 days weekly
	Stationary cycling= 5 days/week, 15–30 min/session rest intervals
as needed Dynamic and
stretching exercises= 5 days/week 15–20 min/session; Resistance training= 3 days/week; 15–20 min/session
	Hospital 
	Yes 

	Wiskemann et al.(J. Wiskemann et al. 2014)
	A combination of endurance and resistance exercises using stretch bands
(3–5_/week endurance, 2 x/week resistance training).



	EX started a self-directed, homebased
exercise program 1–4 weeks before hospital admission. After admission, they continued training at the hospital. After
discharge, patients continued with up to 8 weeks of self-directed, homebased
exercise training.
	A single session
lasted 20–40 min.
	Both hospital and home
	Supervised in hospital 

	Wiskemann et al.(Joachim Wiskemann et al. 2011)
	
	
	
	
	

	Baumann et al.(Freerk T. Baumann et al. 2011)


	Aerobic endurance training and ‘ADL-training’. 
Aerobic endurance training was performed daily on a cycle ergometer, 10–20 min without interruption. If this was not possible, interval training was introduced. The training intensity was assessed based on the WHO-endurance test on a cycle ergometer. According to the test, the watt load was increased by 25 watt every 2 min until the patient reached a set heart rate (180 – the patient’s age). ADL-training was conducted during chemotherapy and after engraftment and included different exercises dealing with strength, coordination, stretching, walking, and stair climbing.
	Six days prior to transplantation
and was always conducted, controlled, and documented by a professional therapist
	Twice a day during the entire clinical phase
	Hospital
	Yes 

	Morais et al.,(Morais et al. 2023)

	Stretches: Active-assisted stretching for 5 minutes
Aerobic training- Duration: 20 min (minimum
tolerable: 5 min). Intensity: Heart rate of 60 to
80% of heart rate reserve.
Muscle strengthening of the upper limbs: with elastic Band, 15 min (3 sets of 10 repetitions in each muscle group)
Strengthening of respiratory muscles: performed with the Power Breathe K5 device. Automatic mode load, light level (training intensity of 50% of inspiratory pressure and initial expiratory) – 30 repetitions.
	Twice a week during hospitalization
Median day of hospitalization, (range)= 29 (13−57).
The median number of interventions per patient was 3 (1−9).
	40-50 minutes 
	Hospital 
	Yes 

	Takekiyo et al.(Takekiyo et al. 2015)
	Consisted of stretching, resistance training, balancing exercises, step-ups and step-downs, and endurance training (walking and cycling training).
	Starting 2 weeks before allo-HSCT and continued during the inpatient period
until patients were discharged from the hospital.
	5 days a week,
40 min per day
	Hospital
	Yes 

	Wakasugi et al.,(Wakasugi et al. 2018)


	Stretching exercises, resistance
training and endurance training
	Began to exercise before allo-HSCT (as a general rule, 1–4 weeks before allo-HSCT) and continued during the inpatient period until they were discharged from the hospital.
	20 and 40 min
per day, 5 days per week, until the initiation of chemotherapy,
and for 4 weeks after allo-HSCT.
	Hospital
	Yes 

	Rupnik et al.,(Rupnik et al. 2020)


	Aerobic exercises by exercising on a bicycle, walking fast or walking with poles (i.e., Nordic walking). The intensity and duration of the exercise increased at a weekly interval according to the following scheme: in the first week, exercise lasted 20 min with a heart rate of 40–60% HRR; in the second week, exercise lasted 30 min with a heart rate of 40–60% HRR; in the third week, exercise lasted 20 min with a heart rate of 50–70% HRR; and from the fourth week onwards, exercise lasted 30 min with a heart rate of 50–70% HRR.
Strength exercises consisted of 1–3 series of 6–15 repetitions of the chair-stand exercise,
the wall leaning exercise and exercises with elastic bands for the flexors and extensors of the elbows, knees and hips. The number of repetitions of the exercises and the resistance of the elastic bands increased at a weekly interval
Before each training session, patients warmed up briefly, and after the training session, cool down and stretching exercises were performed (5–10 min).
	Prior to HSCT at least 2 weeks before planned admission

Duration of programme, weeks= 6.8 (3.9)

Supervised exercise:
Sessions planned =6.8 (2.1)
Sessions attended= 5.0 (3.3)

Unsupervised exercise:
Weekly performed aerobic exercises, days= 4.5 (1.5)
Weekly performed aerobic exercises, min= 132 (67)
Weekly performed strength training, days= 3.0 (0.7)
	Aerobic exercises at least 4 days per week for
20–30 min, for a total of 100 min per week minimum.

Strength exercises 3
days per week for 10–20 min daily.
	Home & Medical Centre
	Partially supervised 

	Morishita et al.,(Morishita et al. 2013)



	Consisted of stretching exercises, resistance training and endurance training. Stretching was a primarily passive exercise that was done with the assistance of a physical therapist; it was conducted for mainly the lower limb and trunk muscles (10 min). Resistance training was conducted according to Tsutou’s protocol. The specific key muscle groups targeted in the training were the hip flexors, hip abductors, knee extensors and ankle plantar flexors. Endurance training was performed using a stationary bicycle (15–20 min). Endurance training intensity was set to 40%, as calculated using Karvonen’s equation. Daily core exercises for abdominal and back muscles in 1–2 sets of 10 repetitions.
	Physical therapy group started exercising before allo-HSCT (as a general rule, 1–4 weeks before allo-HSCT) and continued during the inpatient period until they were discharged from the hospital.

	20 and 40 min per day, 5 days per week, until the initiation of chemotherapy, and for 4 weeks after allo-HSCT
	Patient’s single bed room
	Yes 



