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Abstract

Background: Cancer is a major public health problem
that gives an economical burden on the patient and government.
The incidence of different types of cell tumors are increasing
nowadays.

Aim of Study: To investigate the effect of inspiratory
muscles training on functional capacity for patients on chem-
otherapy.

Material and Methods: Forty male patients on chemother-
apy from at least one cycle and their mean ages 37.114.89
years. The patients were selected from National Cancer
Institute, Cairo (inpatient ward). The study lasted from March
2018 to June 2018. Patients were randomly assigned into two
groups. Group A (30 patients) who received inspiratory muscles
training for 4 successive weeks, 5 sessions/week; and Group
B (10 patients) acted as a control group on chemotherapy
only. Data obtained from both groups regarding forced vital
capacity (FVC), forced expiratory volume in one second
(FEV1), FEVI/FVC ratio and 2min walk test were statistically
analyzed and compared.

Results: After 4 weeks of management for both groups
the results showed that in FVC in the study group a significant
increase by 33.44% while in control group, a significant
decrease by 37.3%. FVE1 increased by 34.52% in the study
group while it decreased by 34.09% in the control group.
However, it was shown that no significant difference in the
FEV 1/FVC ratio. Also results related to 2min walk test distance
showed increase by 17.29% in group A while decrease by
15.48% in group B.

Conclusion: It can be concluded that inspiratory muscles
training can be adjunctive to the rehabilitation program for
patients on chemotherapy aiming for enhancing their functional
capacity.
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Introduction

CANCER is a disease of the cells in the body, it
is the name that is given to a mass of cells that
grows in an abnormal, unregulated way and that
ultimately overwhelms a body system or organ.
Cancer is currently a major cause of morbidity and
mortality internationally and poses a significant
burden on both patients and their families and the
health care system as a whole [1,2].

There are several definitions of cancer survi-
vors; we use the term “cancer survivor” to describe
any person who has been diagnosed with cancer.
This includes patients currently fighting cancer
and those who may have become cancer free. Many
survivors must cope with long-term effects of
treatment as well as psychological concerns such
as fear of recurrence. The terms “patient with
cancer” and “survivor” are used interchangeably.
It is important to note that not all individuals with
a history of cancer identified with the term “cancer
survivor” [3].

Chemotherapy(CT) is one of three pillars of
cancer treatment along with surgical treatment and
Radiotherapy (RT). CT drugs interfere with a cancer
cell's ability to divide and reproduce. It differs
from surgery or radiation in that it's almost always
used as a systemic treatment [4-6] .

Although CT is given to kill cancer cells, it
also damages normal cells and cause significant
side effects. Side effects vary depending on the
particular CT drug, dosage, rout of administration
and patient characteristics, some people have very
few side effects while others may have more. Some
CT side effects can be severe enough to require
hospitalization [4,6,7]. Many chemotherapy agents
can induce pulmonary toxicity, these patterns of
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injury include not only parenchymal lung disease
but also pleural manifestations, airway diseases,

pulmonary vascular abnormalities, mediastinal

changes, and neuromuscular effects [g].

Fatigue is one of the most common symptoms
of cancer and its treatment, manifested in the clinic
through weakness and exercise intolerance. Recent
Advances: Oxidative stress, mediated by cancer
or chemotherapeutic agents, is an underlying mech-
anism of the drug-induced toxicity. No targeted
tissues, such as striated muscle, are severely affect-
ed by oxidative stress during chemotherapy. There
isclinically available chemotherapy drugs that
cause fatigue and oxidative stress in cancer patients,
with an in-depth focus on the anthracycline doxo-
rubicin. Doxorubicin, an effective anticancer drug,
isaprimary example of how chemotherapeutic
agents disrupt striated muscle function through
oxidative stress [9].

There is considerable evidence that respiratory
muscl e training improves pulmonary function and
exercise performance in healthy athletic popula-
tions. Asit increases respiratory muscle strength
and delays respiratory muscle fatigue and the onset
of breathlessness. Respiratory muscle training has
proven to be beneficial for respiratory functionin
patients withchronic diseases [10].

Inspiratory muscle training applies aload to
the diaphragm and accessory inspiratory muscles
to increase their strength and endurance [11].

Patients and M ethods

Forty male patients on chemotherapy from at
least one cycle and their ages were ranged from
30 to 50 years. The patients were selected from
National Cancer Institute, Cairo (inpatient ward).
The Ethical Committee of Faculty of Physical
Therapy no. P.T.REC/012/001806 and approval of
the Institution Review Board of the National Cancer
Institute no. 201617032.4. All patients were care-
fully examined and referred by their oncologist.
The study lasted from March 2018 to June 2018.
All patients were randomly assigned into 2 groups:
Group A (study group): This group included 30
patients on chemotherapy, in addition to Inspiratory
Muscle Training (IMT) in the form of threshold
inspiratory muscle trainer 5 sessions per week for
4 weeks. Group B (control group): This group
included only ten patients, who received chemo-
therapy only 4 cycle (1 per week) for 4 weeks.
Inclusion criteriac All patients of this study were
on chemotherapy from at least one cycle as a
treatment of malignant tumor, hemodynamically
stable, ambulant.

Exclusion criteria: Lung cancer, history of any
pulmonary disease, metastasis of lung, ribs, medi-
astinal structure, pulmonary pathology (e.g. acute
respiratory distress syndrome or exacerbation of
chronic obstructive pulmonary disease), ruptured
eardrum or any other condition of the ear, severe
bronchospasm, patients with worsening heart failure
signs and symptoms, bed-ridden patients.

Procedures of the study:
- Evaluation procedures:

Spirometric tests: Spirometric measurements
(FVC), (FEV1) and (FEVY/FVC) ratios. The best
value is obtained from at least three efforts and
measured at 3min intervals.

2min walk test: Each patient was asked to cover
as much ground as possible over 2 minutes. Con-
tinuous walking if possible, and to be concerned
if he needed to slow down or stop to rest.

Therapeutic procedures:

- Threshold inspiratory muscle training (Hs730-
Eu-010/USA) : (Group A) the patients were starting
breathing at aresistance equal to 30% of their
Maximal Inspiratory Pressure (M1P), measured
at baseline [12] . Session duration: 15 minutes [13],
frequency: Each session was performed each
morning for 15 minutes [12].

- Incrementing the training load: The resistance
was increased incrementally, based on the rate
of Perceived Exertion (RPE) scored by the patient
on the modified Borg Scale. The acceptable level
of exertion in this study was level 4. If the RPE
was less than 5, the resistance of the inspiratory
threshold trainer was increased incrementally by
2cm H20. The resistance was not change if the
level of perceived exertion was rated from 6 to
8, and the resistance was decreased by 1 to 2cm
H20 if the level of perceived exertion was rated
9 or 10 [13] . Then the load was increased rapidly
over the first 7 days up to 60-80% of baseline
MIP[14].

- Eventually, the patients received respiratory
muscle training by threshold inspiratory muscle
training each morning for 4 weeks.

They were assessed by Spirometric tests, 2min
walk test before and after period of treatment.

- Satistical producers: Descriptive statistics and
t-test was conducted for comparison of the mean
age, weight, height, and BMI of both groups, t-
test was conducted for comparison of FVC, FEV 1,
FEV 1/FVC and 2min walk test between both
groups, paired t-test was conducted for compar-
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ison between pre and post-treatment mean values
of FVC, FEV1, FEV1Y/FVC and 2min walk test
in each group. Thelevel of significance for all
statistical tests was set at p<0.05. All statistical
measures were performed through the Statistical
Package for Social Studies (SPSS) Version 19
for windows.

Results

Subjects demographic data: There was no sig-
nificance difference between both groupsin the
mean age, weight, height, and BMI (p>0.05) as
shownin (Table 1).

FVC, FEV1 and FEVL/FVC ratio:

Pre treatment mean values of FVC, FEV1 and
FEVL/FVC ratio of both groups (A and B):

FVC: The mean difference between both groups
was—-0.22 L. There was no significant difference
pre treatment in the FV C between the group A and
B (p=0.65) (Table 2).

FEV1: The mean difference between both
groups was —0.09L. There was no significant dif-
ference pre treatment in the FEV 1 between the
group A and B (p=0.8) (Table 2).

FEVV/FVC ratio: The mean difference between
both groups was—0.07L. There was no significant
difference pre treatment in the FEV1/FVC ratio
between the group A and B (p=0.98) (Table 2).
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Post-treatment mean values of FVC, FEV1 and
FEVL/FVC ratio of both groups (A and B):

FVC: The mean difference between both groups
was 2.02L. There was a significant increase post-
treatment by 33.44% in the FVC of group A com-
pared with that of group B (p=0.0001) (Table 3).

FEV1: The mean difference between both
groupswas 1.67 L. Therewas asignificant in-
crease post-treatment by 34.52% in the FEV 1 of
group A compared with that of group B (p=0.0001)
(Table 3).

FEV1/FVC ratio: The mean difference between
both groups was —1.34%. There was no significant
difference post-treatment in the FEV 1/FVC ratio
between the group A and B (p=0.68) (Table 3).

2min walk test distance:

Pre-treatment mean values of 2min walk test
distance of both groups (A and B): The mean
difference between both groups was 1.66 meter.
There was no significant difference pre-treatment
in the 2min walk test distance between the group
A and B (p=0.87) (Table 4).

Post-treatment mean values of 2min walk test
distance of both groups (group A and B): The mean
difference between both groups was 39.25 meter.
There was a significant increase post-treatment by
17.29% in the 2min walk test distance of the group
A compared with that of the group B ( p=0.01).
(Table5).

Table (1): Descriptive statisticsand t-test for the mean age, weight, height and BMI of group

A and B.
Group A Group B MD t- p- S
X + SD (SE) X £ SD (SE) vaue vaue 9
Age (years) 37.1+x4.89 (0.9 37.8+5.05 (1.6) -07 038 07 NS

Weight (kg) 74.06+8.08 (1.47) 72.2+8.96 (2.83) 18 061 0.54 NS
Height (cm) 171.845.36 (0.97) 173.1+536 (1.69) -13 -0.66 0.51 NS
BMI (kg/mz) 25.2+3.47 (0.63) 24.13+3.16 (1) 107 085 0.39 NS
X Mean. MD : Mean Difference. p-value : Probability value.

SD : Standard Deviation.
SE : Standard Error.

t-value: Unpaired t-value. NS : Non Significant.

Table (2): t-test for comparison between pre-treatment mean values of FVC, FEV1 and
FEV/FVC ratio of group A and B.

—Group A —Group B t- p-

X % SD (SE) X * SD (SE) MD Vaue vaue 9
FVC (L) 3.05£0.59 (0.1) 327+149 (047) 022 045 065 NS
FEV 1 (L) 252053 (0.09) 261+1.02 (0.32) 009 025 08 NS
FEVUFVC (%) 82.36+7.81(1.42) 8243+1042(3.29) -0.07 -001 098 NS
X Mean. MD : Mean Difference. p-value : Probability value.

SD : Standard Deviation.
SE : Standard Error.

t-value: Unpaired t-value. NS : Non Significant.
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Table (3): #-test for comparison between post-treatment mean values of FVC, FEV 1 and

FEV/FVC ratio of group A and B.

— Group A

— Group B MD t- p-

X £ SD (SE) X * SD (SE) value  value %
FVC (L) 4.07£0.76 (0.13) 2.05£0.65(0.2)  2.02 812  0.0001 NS
FEV 1 (L) 3394061 (0.11) 1.72+0.58(0.18) 1.67 773  0.0001 NS

FEVI/FVC (%) 82.66+4.42 (0.8)

84+9.72 (3.07)

-1.34 041 0.68 NS

X : Mean. MD
SD : Standard Deviation.
SE : Standard Error.

Table (4): t-test for comparison between pre-treatment mean
values of 2min walk test distance of group A and

: Mean Difference.
t-value: Unpaired #-value. S

p-value : Probability value.
: Non Significant.
NS : Significant.

Table (5): t-test for comparison between post-treatment mean
values of 2min walk test distance of group A and

B. B.
2min walk test - i 2min walk test . i
distance (meter) MD val Vfl Sig. distance (meter) MD val 51 Sig.
X * SD (SE) ue  value X * SD (SE) ue  vale

Group A 115.44+29.24 (5.33) 1.66 0.15 0.87 NS Group A 135.411+23.7 (4.32) 39.25 3.05 0.01 S
GroupB  113.78+28.84 (9.12) Group B 96.16+£38.2 (12.08)
X : Mean. t-value : Unpaired t-value. X : Mean. t-value : Unpaired t-value.
SD : Standard Deviation. p-value : Probability value. SD : Standard Deviation. p-value : Probability value.
SE : Standard Error. NS : Non Significant. SE : Standard Error. S : Significant.

MD : Mean Difference.

Discussion

The result of this study were supported by
Pfalzer et al., 2008 [15], who studied the effect of
A 10-week inspiratory muscle training program
using IMT device on lower-extremity mobility in
people with Multiple Sclerosis (MS) which found
significantly increase in inspiratory muscle strength,
timed static standing balance scores, and a trend
toward increase in distance walked on the 6MW
test in ambulatory individuals with mild-to-
moderate MS.

Physical and functional effects of cancer and
its treatments include diminished cardiovascular
function, reduced pulmonary function, decreased
strength, deterioration of lean body tissue, weight
change, difficulty sleeping, fatigue, nausea and
vomiting, and pain [16].

Moreover, this study was supported by Steph-
anie et al., 2018 [17], who showed that high-intensity
IMT was set at 80% of maximal effort which
resulted in increased Maximum Inspiratory Pressure
[MIP] and Sustained Maximum Inspiratory Pressure
[SMIP], lung volumes, work capacity, and power
output in individuals who were healthy, whereas
IMT at 60% of maximal effort increased work
capacity and power output only. Inspiratory muscle
training intensities lower than 40% of maximal
effort did not translate into quantitative functional
outcomes.

MD : Mean Difference.

Mello et al., 2012 [18], stated that a simple,
inexpensive, home-based in IMT program resulted
in clinically relevant increments of maximal func-
tional capacity, associated with a reduction in
Muscle Sympathetic Nerve Activity (MSNA) and
improvement in the quality of life. Moreover, our
results show that respiratory muscle training im-
proves exercise intolerance, neurovascular control,
and cardiac sympathetic and parasympathetic reg-
ulation in patients with Chronic Heart Failure
(CHF).

Conversely, Valkenet et al., 2016 [19], study
showed that pre-operative inspiratory muscle train-
ing decreased incidence of pneumonia and length
of hospital stay in trial group but did not find any
improvements in functional capacity due to the
preoperative home-based inspiratory muscle train-
ing program.

Foden et al., 2010 [20], study showed that in
the IMT group, both MIP and maximum expiratory
pressure (17% and 23%, respectively; p (0.03)
were improved. Similar improvements were noted
for the sham-IMT group with 23% and 33% from
baseline for MIP and maximum expiratory pressure,
respectively p (0.03). There were no significant
changes in pulmonary function at rest and any of
the performance parameters associated with the
repetitive sprint test (sprint and recovery times,
peak heart rate and peak blood lactate concentra-
tion). Reported experiences of using the IMT train-
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ing device suggested "less breathlessness’ and "less
tightness in the chest during the training". Which
concluded that although there was no improvement
in sprint performance, an improved respiratory
muscle function and quality of life were reported
by participants in both the IMT and sham-IMT
groups.

Finally it can be concluded that the improve-
ment in ventilatory functions and functional capac-
ity in patients on chemotherapy dueto IMT in
group A by increasing inspiratory muscle strength
which overcome fatigue and cachexia (form of the
side effects of chemotherapy).

Conclusion:

According to the results, it can be concluded
that there is a significant effect on functional
capacity which appear in 2min walk test distance
results and significant increase in ventilatory func-
tion (FVC and FEV 1) which overcome the chem-
otherapy and cancer related fatigue. Although there
was no significant changesin FEV 1/FVC rdtio.

References

1- TIM K.: What is cancer? Macmillian cancer support.
Document. Version 41, 2012.

2- BRITTANY U., DAVID G., JOZZEF A., WEI D. and
MING Q.: Clostridial sporesfor cancer therapy: Targeting
solid tumor microenvironment. Journal of Toxicology,
2012.

3- MILLERK.D.,SIEGEL R.L.,LIN C.C.,, MARIOTTOA.
B., KRAMER JL., ROWLAND J.H. and EMAL A.:
Cancer treatment and survivorship statistics, CA: A Cancer
Journal for Clinicians, 66 (4): 271-89. https://doi.org/10 .
3322/caac.21349, 2016.

4- KATEF. and BRUCE P.: Cancer patients receiving chem-
otherapy: Opportionities for better management. Milliman
client report, March 30, 2010.

5- NORDQVIST C.: "What |s Chemotherapy? What Are
The Side Effects of Chemotherapy?' Medical News Today.
Medi Lexicon, Intl., 1 Aug. Web., 13 Jan., 2013.

6- American Cancer Society: Cancer Facts & Figures. Atlanta:
American Cancer Society, 2013.

7- British National Formulary: 65th edition. British Medical
Association and Royal Pharmacutical Society of Great
Britain, 2013.

8- RYU JH.: Chemotherapy-Induced Pulmonary Toxicity
in Lung Cancer Patients. Journal of Thoracic Oncology,
5 (9): 1313-4. https://doi.org/10.1097/JTO.0b013e
3181e9dbb9, 2010.

9- GILLIAM L.A.A. and CLAIR D.K.S.: Chemotherapy-
Induced Weakness and Fatigue in Skeletal Muscle: The

1035

Role of Oxidative-Stress, (April 2011). https://doi.org/10.
1089/ars.2011.3965, 2014.

10- FODEN E., PERRET C., DEGENSH., TOLFREY V. and
WAY E.: Effects of inspiratory muscle training on respi-
ratory function and repetitive sprint performance in wheel -
chair basketball players Correspondence to, 665-669.

https://doi.ora/10.1136/bjsm.2008.049486. 2010.

11-ELKINS M. and DENTICE R.: Inspiratory muscle training
facilitates weaning from mechanical ventilation among
patients in the Intensive Care Unit: A systematic review.
Journal of Physiotherapy, 61 (3): 125-34. https://doi.org/
10.1016/j.jphys.2015.05.016, 2015.

12- KULKARNI S.R., FLETCHER E., MCCONNELL A .K.,
POSKITT K.R. and WHYMAN M.R.: Pre-operative
inspiratory muscle training preserves post-operative
inspiratory muscle strength following major abdominal
surgery-randomised pilot study. Annals of the Royal
College of Surgeons of England, 92: 700-7, 2010.

13- OVEREND T.J,, ANDERSON C.M., JACKSON J,, LUCY
S.D., PRENDERGAST M. and SINCLAIR S.: Physical
therapy management for adult patients undergoing cardiac
surgery: A Canadian practice survey. Physiother. Can.,
62: 215-21, 2010.

14- HULZEBOS E.H., HELDERS P.J,, FAVIE N.J.,, DE BIE
R.A., LA RIVIERE A.B. and VAN MEETEREN N.L.:
Pre-operative Intensive Inspiratory Muscle Training to
prevent post-operative pulmonary complicationsin High-
Risk patients undergoing CABG Surgery. JA.M.A., 296
(15): 1851-7, 2006.

15-PFALZER LUCINDA, DONNA F.R.Y. and TRIAL A.R.C.
Effects of a 10-Week Inspiratory Muscle Training Program
on Lower-Extremity Mobility in People with Multiple
Sclerosis. Int. J. MS. Care, 2011, 13: 32-42, 2008.

16- COURNEYA K.S,, Ph.D., FRIEDENREICH, C.M., Ph.D.,
and BOARD A.C.: Physical exercise and quality of life
following cancer diagnosis: A literature review, Ann.
Behav. Med., 21 (2): 171-9 (18), 1999.

17- STEPHANIE J. ENRIGHT and VISWANATH B. UN
NITHAN: Effect of Inspiratory Muscle Training Intensities
on Pulmonary Function and Work Capacity in People
Who Are Healthy: A Randomized, 91 (6), 2018.

18- MELLO P.R., GUERRA G.M., BORILE S., RONDON
M.U., ALVESM.J., NEGRAO C.E. and CONSOL M-
COLOMBO F.M.: Inspiratory Muscle Training Reduces
Sympathetic Nervous Activity and Improves Inspiratory
Muscle Weakness and Quality of Life in Patients With
Chronic Heart Failure, 255-61. https://doi.org/10.1097/
HCR.0b013e31825828da., 2012.

19- VALKENET K., TRAPPENBURG J.C., HULZEBOS
E.H., MEETEREN N.L.U. VAN and BACKX F.J.G.:
Acceptedcrt. Physiotherapy. https://doi.org/10.1016/j .
physio.2016.02.007, 2016.

20- FODEN E., PERRET C., DEGENSH., TOLFREY V. and
WAY E.: Effects of inspiratory muscle training on respi-
ratory function and repetitive sprint performance in wheel-
chair basketball players Correspondence to, 665-9. https://

doi.ora/10.1136/bjsm.2008.049486. 2010.


https://doi.org/10.1136/bjsm.2008.049486,
https://doi.org/10.1136/bjsm.2008.049486,
https://doi.org/10.1136/bjsm.2008.049486,

1036 Efficacy of Inspiratory Muscles Training on Functional Capacity for Patients on Chemotherapy

Aats o1 5)ud) o 1 B8y Gugddl Oiae oyl Auleld
PletS el (s pof

Ao Ga Balida g 1 Llo¥ ) wal35  LagSally pansell e Tuslatil Tae JSas 301 Lalall Loaall 8Stiall n ylUn ] sy
LaSIl g3lall (gt il sl Dbl 3,801 le Bl s i 5 o Gainl] 38 Luulpall o gl

L £ ATV pajlee] banugias JIY) e Baals deya SlasI o3l oty oS3l G Ty o cugmn sl T5mill ks vy el
(385 85 Y VA st 1 YA Gusle cyn Tualpall o paial (I all s sall) 8,800 ooyl puull sl sgaall Gpo (guds pall 58T o3
g sradl/oluadao dullite bl § ol Gagadll edlide s i 1 (L s Y1) (1) degpanall o sane ] Lilstie ud sall
O ganall IS (e Lgale Jpeaad) o3 (1 @bilul) Julal o3 i (Sl 3l (gilis daylds degannaS ((udpe V+) (o) deganally
oole Ty ks ¥ 321 FEV1/FVC Ly (FEV1) 5uals 256 b (g puadl] 53830) pany (FVC) Lypnil] Lugonll 5,080l 3lats Losk
Lilaa] illl ,laas plusY)

b Lo YV 68 Loy 8508 3l Lalyall desanad FVC (o ghlial] cppil opiie panall BT (ol (ya puslen € g 1pfiiadl

deganall b /Y808 Loty (2035 Cpa 3 Tl yal) degana 6 /Y8 0Y Loty FEVIL uly /YV.Y Loy o€ (2 0a5) Thaslall e sl

Balyy b ¥ il LA Liliway dilaiall bl ¢ pgli] LS FEVI/FVC L b 50 G5 dags ¥ 4 s add elll pay Lagliat]
(<) deganall 8 7V 0. EA Loy tddsT Loty (1) deganall (6 70V, YA Liaty

S LaIl oSl iy eyl s yall Jualal) sl eolin i of SSaall (ra Bagedl] cdliae canys o g BN Sas t paelal
Lkl ag31598 54300 g



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

