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Abstract

Objectives: Chemotherapy-related peripheral neuropathy is kntwincrease the risk of falls in the elderly.
This study aims to assess the developmental stageripheral neuropathy and the risk of falls iny&ars and
older recipients of chemotherapy.

Methods: The study population comprised patients over Gr/&ho were first treated with chemotherapy for
solid and haematological cancer between Februa®p16, and October 31, 2017, in a day treatmeritafra
hospital in Eskisehir, Turkey. We collected datargvmonth for 6 months using the Individual Idengtion
Form, the National Cancer Institute Common Sensgogicity Criteria Sensory and Motor Neuropathy I8ca
and the Hendrich-1l Falling Risks Scale. The quatitie data were expressed as medians. Furthermere,
evaluated the comparison of measurements at diffdime points with a normal distribution, analysif
variance at repeated measures and normal non-silgpacore variables by the Friedman test.

Results: The number of neuropathic patients increased enstkith month than the first month in the 6-month
follow-up period. In addition, it was determinedthihe Hendrich-Il Falling Risks Scale score insezhin the
fifth and sixth months than the first and secondths.

Conclusion: This study revealed that the degree of neuropatid/ the risk of falling increased in the sixth
month than the first month for individuals over ¥@ars who received chemotherapy. Hence, no staiisti
significant correlation existed between age andoyathy grade and age and risk of falls in thiglgtu

Keywords: Aged, chemotherapy, peripheral neuropathy, rishalids

Introduction a chronic disease that increases with age
International Agency for Research on Cancer,
015). Recent years have acknowledged

Turkey, a global upsurge is witnessed in th emendous technological developments in the

ageing population (Turkey Statistical Institute lagnostics and freatment of canchowever,

2016; International Agency for Research OrPatients gxtensively experience physica_l and
Cancer, 2015). The Turkey Statistical InstitutgsyChObg'C‘r’II changes, both from the disease
reveals that, at present, 8.3% of the Turkiskourse and adverse effects of treatments. In

population is older than 65 years (Turkei’eriatric patients with cancer, both falling and
Statistical Institute, 2016). Apparently, cancer i alling-related problems are common

With increasing advancements in the field o
health services around the world, includin
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repercussions of cancer treatment, along with tlspecified selection criteria: (a) undergoing the
physiological decline that accompanies ageingame chemotherapy protocol for fonths;
(Eyigor,2012; CDC, 2015). receiving 24 points or higher from the

§tandardized Mini-Mental Test (SMMIT)(c)

Reportedly, chemotherapy-related peripher
neuropathy is the leading cause of an increase%fﬁmg able to walk at least 15 mefrdd) no .
nervous system, musculoskeletal system, skin-

the risk of falls and balance and Walkmgspecific diseases, or any other disease that affect

problems in elderly individuals (Ward et al.,th ions: (€) nonalcoholi and aareein
2014; Kolb et al., 2016). Nurgalieva et al. (2010) eS¢ regions; | £(©) greeing
Fg)partlupate in the study.

demonstrated that patients (aged 65-69 yea
treated with a platinum—taxane combinatio®ata collection: This study was approved by the
therapy for breast, ovary and lung cancers hadithical Committee, and we obtained written
lower risk of developing peripheral neuropathyonsent from the hospital management and
than did patients older than 80 years. Ward et glatients before commencing the study. Before
(2014) established that 73% of falls in patientstarting the study, five patients who were not
diagnosed with cancer resulted in fractures, mosicluded in the scope of this study were pre-
commonly femoral neck fractures. However, administered the test to evaluate the
majority of patients treated with chemotherapgomprehensibility of the questions. All enrolled
and biological treatment are not even aware thpatients were assessed monthly for 6 months
they are at the risk of fallingn fact, patients using the Individual Identification Form, the
apply protective measures against falling aftédational Cancer Institute Common Toxicity
they have experienced a fall. To date, nQriteria Sense and Motor Neuropathy Scale
investigation has been conducted on thNCI-CTCAE v4.03) and the Hendrich-II Falling
development of peripheral neuropathy and thieisks Scale (HFRS-II).

risk of falling i_n elderly patients vyho recei\_/eThe SMMT was first proposed by Folstein et al.,
chemotherapy in Turkey. Hence, this study aim§ . dardised by Molloy and Standish and

to evaluate the correlation between th(\e/ lidated by Gungen et al. (2002) regarding

developmental state of peripheral neuropathy any lidity and reliability. The test comprises 11

trgﬁez\l/sekdcgfh:;arlrllgﬂl]r;rgatlents over 65 years Wh?tems collected under five main headings (i.e.
Py orientation, record memory, attention and
Hypotheses of study calculation, recall and language) and is evaluated

He= There is no relationship between ag%er a 30-point range. While the sensitivity of

. e scale is 91% (23 of 24), its specificity is 95%
?heevﬁlé)lf gqfefghasl state of peripheral neuropathy a SMMT is a practical test that finds

application in a polyclinical environment or at
H.,=There is relationship between agebedside within a short period of 10 min by a
developmental state of peripheral neuropathy atuliefly trained physician, nurse or a psychologist
the risk of falls (Gungen et al., 2002).

Methods The NCI-CTCAE v4.03 assesses sensory and
motor peripheral neuropathy, including objective

d subjective measurements, and is used to
termine  chemotherapy-related  peripheral

europathy (National Cancer Institute, 2009).

The aim and type of the research: This
prospective sectional study was conducted
assess the developmental state of periphe
neuropathy and the risk of falls in patients ovel
65 years who received chemotherapy. Furthermore, the HFRS-livas developed by
Hendrich et al. in 1995, re-examined in 2003 to

The study cohort comprised patients over greate a second version and improved in terms of

: : lidity and reliability by Atay et al. in 2009. &h
years who were first treated with chemotherapy: )
for solid and haematological cancer betwee ighest score obtained from HFRS-Il was 20

February 1, 2016, and October 31, 2017, in 4§60reS 2 5 indicate ‘a high risk) (Dedel,
outpatient treatment unit of a hospital iKaragoz@lu, & Kurukiz, 2012).

Eskisehir, Turkey. We enrolled only thoseData Analysis: We analysed data using the IBM
patients in this StUdy who fulfilled the fO”OWing SPSS 21 package program. Quantitative data

The population and sample of the research:
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were expressed as mean standard error or 2). An investigation of the correlation between
median (Q1-Q3). The normal distribution of dat@age and neuropathy development status and age
was verified using the Shapiro-Wilk test. Whileand risk of falls revealed no statistically
we used the variance analysis for repeatesignificant differences (Table 3).

measures, the Friedman test was used to evaIuBE
non-normally distributed score variables. The
correlation between quantitative variables waBeripheral neuropathy is the leading adverse
examined by the Spearman correlation analysigffect ~of taxane- and  platinum-based
Furthermore, the relationship between thehemotherapy (Hershman et al., 2014; Hong,
categorical variables was evaluated by tge Tian, & Wu, 2014; Bao et al., 2016). In this

analysis. We considerdel < 0.05 as statistically study, patients were treated with chemotherapy
significant. for the first time over a period of 6 months, and

the number of neuropathies increased in the sixth
month compared with the first month of the
In this study, we examined 39 patients. Westudy. In a study, 50% of 50 patients (mean age:
excluded five patients from the study because é8 years) with breast cancer undergoing taxane-
a change in their chemotherapy protocol, andased chemotherapy had grade 1 neuropathy and
four patients died. Hence, we completed théese complaints gradually decreased after the
study with 30 patients. While 50% of thetermination of chemotherapy (Hershman et al.,
research cohort had solid tumours, the remainirp14). Another study reported that chemotherapy
were treated for haematological cancer. increased the incidence of neuropathy in

- progressive treatments (Kautio et al., 2011).
;ggrgvggag;agﬁe% pﬁ:gféganézgﬁf GU%ﬁV%egteonard et al. (2005) reported that patients

: . eceiving oxaliplatin-based chemotherapy
p!atlnum-based chemotherap|§s, and 60% ha 8monstrated a directly proportionate increase of
history of surgery and radiotherapy. Of aIId

) 0 sesthesia and paraesthesia with a cumulative
patients, 83'34’ were aware of the_ OCCUITENCE fhse of oxaliplatin. In a meta-analysis, 68.1% of
chemotherapy-induced neuropathic complaint

oo e atients in the first month following
such as numbness and tingling sensation in t }

Ecussion

Results

; ! emotheral and 30% in the second month
hands and feet, whereas 56.7% cited ignorance, o) by ° !

> . , lated to ch th -related ipheral
the fact that these medicines increased the I’ISkliP 5?0;235 (Sgrgtni/meci a?ranglrf) aTehe eggﬁlt: rgf

falls (Table 1). this study are parallel to those in the literatume.

We observed a statistically significant differenc@ddition to drugs, obesity, inactivity, diabetes
in the 6-month follow-up of patients based on thenellitus and ageing have been proven to affect
NCI-CTCAE v4.03 ratios evaluated every montlthe development of peripheral neuropathy
(p< 0.001). In addition, the degree of neuropathgNurgalieva et al., 2010; Bao et al., 2016; Ylitalo,
increased in the sixth month as compared to t2912). In this study, patients with no nervous
first month (first-month NCI-CTCAE v4.03 system, musculoskeletal system, skin diseases or
degree: 1; sixth-month NCI-CTCAE v4.03 any diseases that could affect these areas, and
degree: 2; p = 0.016; Table 2). who could walk, at least, 15 metres were

We determined that when the falling status jF cluded thus, we attempted to control these

patients and the risk of falls were evaluate
16.7% of patients had fallen. Furthermore, th
risk of falling in the fifth and sixth months
increased statistically significantly (first-month
HFRS-II mean score: 2, fifth-month HFRS-II
mean score: 4, p=0.023; first-month HFRS-II

mean score: 2, sixth-month HFRS-II mean scor

actors. The severity of peripheral neuropathy
hcreased with chemotherapy, and a moderately
Significant positive correlation was observed

between age and peripheral neuropathy in the
first month following chemotherapy

administration. Based on these results, nurses
g_hould evaluate pharmacological and non-
harmacological methods regarding neuropathic
4, p=0.032; second-month HFRS-II mean Score'findings be?ore and after ghemo?herapy,p and

2, f'ﬁh(;mont?hHEEgé rlrllean score: 4, p_:0'2016;. gcoordinate with health professionals for patient
second-mon -l mean score. 2, S, anagement by considering these results.

month HFRSH mean score: 4, p=0.032; Table
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Table 1. Distribution of socio-demographic charactastics

Characteristics X +sd
Old(year) 68.46+5.88
Gender n %
Female 11| 36.7
Male 19 | 63.3
Chemotherapy drugs

Platinum based 15 50
Taxan based 8 26.7
Azacitidine 6 20
Decitabine 1 3.3
Previously applied therapy

Non 12 | 40
Surgical treatment 15 50
Radiotherapy 2 6.7
Radiotherapy and surgical treatment L 3.8
Chronic disease

Non 12 | 40
Chronic obstructive pulmonary diseas@ 10
Cardiovascular disease 4 133
Hypertension 11| 36.7
Use of auxiliary devices

Non 20 | 66.7
Walking stick 7 23.3
Wheelchair 3 10
Frequency of getting help

Ever 12 | 40
Occasionaly 11| 36.7
Always 7 23.3
Knowing the state of neuropathy

| know 25 | 83.3
| do not know 5 16.7
Knowing the state of risk of fall

| know 13 | 43.3
| do not know 17| 56.7
Fall state

Yes 5 16.7
No 25 | 83.3
Total 30 | 100
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Table 2. Distribution of NCI-CTCAE v4.03 grade ve H-RS-Il score according to months

Evaluation time NCI-CTCAE v4.03 HFRS-II
Median(Q1-Q3) | p Median(Q1-Q3) p
1. month 1(0-13 <0.001* 2(1-4.25) <0.001*
2. month 1(0-2) 2(1-4.25)
3. month 1(0-2) 2(1.75-5)
4. month 1(1-2 3(1.75-5)
5. month 2(1-9 4(2-6.25}
6. month 2(1-2) 4(2-6.25)
Significant differences betwegq Significant differences between g and |
a and f groups (p=0.016) ** groups (p=0.032); g and k groups(p=0.023);
H and | groups (p=0.032);h and k groyps
(p=0.016)**

*Two Way Anova,; **Friedman test

Table 3. Correlation between age, NCI-CTCAE v4.03rade and HFRS-II score

Age Age
1.month NCI-CTCAE v4.03 grade 1. month HFRS-II
r 0.412 r 0.264
p 0.024 p 0.158
2. month NCI-CTCAE v4.03 grade 2. month HFRS-I
r 0.301 r 0.210
p 0.106 p 0.264
3. month NCI-CTCAE v4.03 grade 3. month HFRS-II
r 0.270 r 0.254
p 0.149 p 0.175
4. month NCI-CTCAE v4.03 grade 4. month HFRS-II
r 0.365 r 0.255
p 0.047 p 0.173
5. month NCI-CTCAE v4.03 grade 5. month HFRS-II
r 0.333 r 0.134
p 0.072 p 0.479
6. month NCI-CTCAE v4.03 grade 6. month HFRS-II
r 0.312 r 0.050
p 0.093 p 0.792

Reportedly, peripheral neuropathy is a criticgberforming activities of daily living (Beijers et
risk factor for falls (Richardson& Hurvitz, al., 2016; Gewandter et al, 2013) while
1995), and an increased risk of falling is relatedndergoing chemotherapy. This study determined
to peripheral neuropathy (Bao et aRple6; that in the following months of chemotherapy,
Tofthagen, Overcash& Kip, 2012; Marshall, patients had a higher risk of falling related te th
2016). Patients report difficulties when doinglegree of neuropathy and that age alone did not
housework, being in a work environment anéffect the risk of falling. A retrospective
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evaluation of patients who underwenReference
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patients who received no neurotoxidBeijers, AJ., Vreugdenhil G., Oerlemans, S.,
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