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Abstract

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

Methods: The study population comprised patients over Gsy&ho were first treated with chemotherapy for
solid and haematological cancer between Februa@®16, and October 31, 2017, in a day treatmertafra
hospital in Eskisehir, Turkey. We collected datargvmonth for 6 months using the Individual Idengfion
Form, the National Cancer Institute Common Sensegogicity Criteria Sensory and Motor Neuropathy ISca
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 anstkth 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 seconaths.

Conclusion: This study revealed that the degree of neuropatit/ the risk of falling increased in the sixth
month than the first month for individuals over $&ars who received chemotherapy. Hence, no statilsti
significant correlation existed between age andapathy grade and age and risk of falls in thisligtu
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Introduction population is older than 65 years (Turkey
§tatistical Institute, 2016). Apparently, cancer is

chronic disease that increases with age
nternational Agency for Research on Cancer,

With increasing advancements in the field o
health services around the world, including

Turkey, a global upsurge is witnessed in th
. . e . 015). Recent vyears have acknowledged
ageing population (Turkey Statistical InSt'tUtetremendous technological developments in the

2016; International Agency for Research on

Cancer, 2015). The Turkey Statistical Institurdi2gnostics and treatment of canchowever,
reveals that, at present, 8.3% of the Turkisﬂat'ents extensively experience physical and
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psychological changes, both from the diseader solid and haematological cancer between
course and adverse effects of treatments. February 1, 2016, and October 31, 2017, in an
geriatric patients with cancer, both falling andutpatient treatment unit of a hospital in
falling-related problems are commonEskisehir, Turkey. We enrolled only those
repercussions of cancer treatment, along with thpatients in this study who fulfilled the following
physiological decline that accompanies ageingpecified selection criteria: (a) undergoing the
(Eyigor,2012; CDC, 2015). same chemotherapy protocol for fonths;
ceiving 24 points or higher from the

Reportedly, chemotherapy-related peripher I]iandardized Mini-Mental Test (SMMT)(c)

neuropathy is the leading cause of an mcreasebeIng able to walk at least 15 metrdd) no

thr(ce)blgfrt(s ?rf] E}:ﬂl?}rlanicrlldit\)/ﬁjlig(l:se (\7\21% V\:Ikgfqﬁervous system, musculoskeletal system, skin-
b y "'specific diseases, or any other disease that affect

2014; Kolb et al., 2016). Nurgalieva et al. (2010) ) . .
demonstrated that patients (aged 65-69 yea %fse regions; (€) nonalcoholic(e) and agreeing
participate in the study.

treated with a platinum—taxane combinatio
therapy for breast, ovary and lung cancers hadData collection: This study was approved by the
lower risk of developing peripheral neuropathyethical Committee, and we obtained written
than did patients older than 80 years. Ward et @lonsent from the hospital management and
(2014) established that 73% of falls in patientpatients before commencing the study. Before
diagnosed with cancer resulted in fractures, mostarting the study, five patients who were not
commonly femoral neck fractures. However, @ncluded in the scope of this study were pre-
majority of patients treated with chemotherappdministered the test to evaluate the
and biological treatment are not even aware thabmprehensibility of the questions. All enrolled
they are at the risk of fallingin fact, patients patients were assessed monthly for 6 months
apply protective measures against falling aftarsing the Individual ldentification Form, the
they have experienced a fall. To date, nblational Cancer Institute Common Toxicity
investigation has been conducted on th€riteria Sense and Motor Neuropathy Scale
development of peripheral neuropathy and th@CI-CTCAE v4.03) and the Hendrich-II Falling
risk of falling in elderly patients who receiveRisks Scale (HFRS-II).
chemotherapy in Turkey. Hence, this study aim1s
to evaluate the correlation between thg
developmental state of peripheral neuropathy an

: : . val
the risk of falls in patients over 65 years Wthal
received chemotherapy.

he SMMT was first proposed by Folstein et al.,
ndardised by Molloy and Standish and
idated by Gungen et al. (2002) regarding
idity and reliability. The test comprises 11
items collected under five main headings (i.e.
Hypotheses of study orientation, record memory, attention and

Ho= There is no relationship between agecalculatlon, recall and language) and is evaluated

. er a 30-point range. While the sensitivity of
?heewreilslf (r)r}efghasl state of peripheral neuropathy a'?l%ye scale is 91% (23 of 24), its specificity is 95%

The SMMT is a practical test that finds
H,=There is relationship between ageapplication in a polyclinical environment or at
developmental state of peripheral neuropathy amedside within a short period of 10 min by a
the risk of falls briefly trained physician, nurse or a psychologist
Methods (Gungen et al., 2002). The NCI-CTCAE v4.03
assesses sensory and motor peripheral
The aim and type of the research: This neuropathy, including objective and subjective
prospective sectional study was conducted tpeasurements, and is used to determine
assess the developmental state of peripheitiemotherapy-related peripheral neuropathy
neuropathy and the risk of falls in patients ovefNational Cancer Institute, 2009).Furthermore,
65 years who received chemotherapy. the HFRS-Ilwas developed by Hendrich et al. in
1995, re-examined in 2003 to create a second
g¥ersion and improved in terms of validity and
liability by Atay et al. in 2009. The highest

The population and sample of the research:
The study cohort comprised patients over
years who were first treated with chemotherap@’a
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score obtained from HFRS-Il was 20 (scaees mean score: 4, p=0.023; first-month HFRS-II
indicate a high risk) (Dedeli, Karagozoglg, mean score: 2, sixth-month HFRS-II mean score:
Kurukiz, 2012). 4, p=0.032; second-month HFRS-II mean score:

- ) 2, fifth-month HFRSH mean score: 4, p=0.016;
Data Analysis: We analysed data using the IBMgacond-month HERS-Il mean score: 2. sixth-

SPSS 21 package program. Quantitative daltﬁonth HFRSH mean score: 4, p=0.032; Table
were expressed as mean standard error or

median (Q1-Q3). The normal distribution of data”

was verified using the Shapiro—Wilk test. WhileAn investigation of the correlation between age
we used the variance analysis for repeatednd neuropathy development status and age and
measures, the Friedman test was used to evaluéigk of falls revealed no statistically significant
non-normally distributed score variables. Thélifferences (Table 3).

correlation between quantitative variables wagiscyssion

examined by the Spearman correlation analysis. _ _
Furthermore, the relationship between thEe€ripheral neuropathy is the leading adverse
categorical variables was evaluated by e effect of taxane- and  platinum-based
analysis. We considere®l< 0.05 as statistically chemotherapy (Hershman et al., 2014; Hong,

significant. Tian, & Wu, 2014; Bao et al., 2016). In this
study, patients were treated with chemotherapy
Results for the first time over a period of 6 months, and

In this study, we examined 39 patients. W&he number of neuropathies increased in the sixth
excluded five patients from the study because §tonth compared with the first month of the
a change in their chemotherapy protocol, angfudy. In a study, 50% of 50 patients (mean age:
four patients died. Hence, we completed th#8 years) with breast cancer undergoing taxane-
study with 30 patients. While 50% of thebPased chemotherapy had grade 1 neuropathy and
research cohort had solid tumours, the remainitgese complaints gradually decreased after the
were treated for haematological cancer. termination of chemotherapy (Hershman et al.,
. 2014). Another study reported that chemotherapy
The average age of participants was 6&4688 increased the incidence of neuropathy in
years 63.3% were males, 33.3% underwenprogressive treatments (Kautio et al., 2011).
platinum-based chemotherapies, and 60% had @onard et al. (2005) reported that patients
history of surgery and radiotherapy. Of alleceiving  oxaliplatin-based  chemotherapy
patients, 83.3% were aware of the occurrence @kmonstrated a directly proportionate increase of
chemotherapy-induced neuropathic complaintgysesthesia and paraesthesia with a cumulative
such as numbness and tingling sensation in thBse of oxaliplatin. In a meta-analysis, 68.1% of
hands and feet, whereas 56.7% cited |gnorance|§gtients in the first month following
the fact that these medicines increased the riSk@rﬁemotherapy and 30% in the second month

falls (Table 1). were related to chemotherapy-related peripheral

We observed a statistically significant differenc&europathy (Seretny et al., 2014). The results of
in the 6-month follow-up of patients based on th&is study are parallel to those in the literatume.
NCI-CTCAE v4.03 ratios evaluated every monttaddition to drugs, obesity, inactivity, diabetes
(p< 0.001). In addition, the degree of neuropathipellitus and ageing have been proven to affect
increased in the sixth month as compared to thee development of peripheral neuropathy
first month (first-month NCI-CTCAE v4.03 (Nurgalieva et al.2010; Bao et al., 2016; Ylitalo,
degree: 1; sixth-month NCI-CTCAE v4.03 2012).

degree: 2; p = 0.016; Table 2). In this study, patients with no nervous system,

We determined that when the falling status dhusculoskeletal system, skin diseases or any
patients and the risk of falls were evaluatedliseases that could affect these areas, and who

16.7% of patients had fallen. Furthermore, theould walk, at least, 15 metres were included
risk of falling in the fifth and sixth months thus, we attempted to control these factors. The

increased statistically significantly (first-monthseverity of peripheral neuropathy increased with
HFRS-Il mean score: 2, fifth-month HFRS-lIchemotherapy, and a moderately significant
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positive correlation was observed between adgeeportedly, peripheral neuropathy is a critical
and peripheral neuropathy in the first monthisk factor for falls (Richardson& Hurvitz,
following chemotherapy administration. Based 995), and an increased risk of falling is related
on these results, nurses should evaluaie peripheral neuropathy (Bao et al., 2016;
pharmacological and  non-pharmacologicatofthagen, Overcash& Kip, 2012; Marshall,
methods regarding neuropathic findings beforgo16). Patients report difficulties when doing
and after chemotherapy, and coordinate withousework, being in a work environment and
health professionals for patient management yerforming activities of daily living (Beijers et
considering these results. al., 2016; Gewandter et al, 2013) while
undergoing chemotherapy.

Table 1. Distribution of socio-demagphic characteristics

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 diseas8 10
Cardiovascular disease 4 1313
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(0-1) <0.001* 2(1-4.25) <0.001*
2. month 1(0-2) 2(1-4.25)
3. month 1(0-29 2(1.75-5)
4. month 1(1-2Y 3(1.75-5)
5. month 2(1-9 4(2-6.25}
6. month 2(1-2) 4(2-6.25)
Significant differences betweg Significant differences between g and |
a and f groups (p=0.016) ** groups (p=0.032); g and k groups(p=0.02B);
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 v4.03rgde 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-II
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

This study determined that in the followingwith falls per 1000 persons/month was 9.15 for
months of chemotherapy, patients had a highdouble neurotoxic chemotherapy patients, 7.76
risk of falling related to the degree of neuropathfor single neurotoxic chemotherapy patients and
and that age alone did not affect the risk d.19 for patients who received no neurotoxic
falling. A retrospective evaluation of patientschemotherapy (Ward et al., 2014). Oka et al.
who underwent chemotherapy between 1994 ai(@005) significantly established a correlation
2007 revealed that the ratio of injuries associatdzbtween axonal neuropathy and falls. In addition,
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Gewandter et al. (2013) established a significaBeijers, AJ., Vreugdenhil G., Oerlemans, S.,
correlation between motor neuropathy and falls. Eurelings, M., Minnema, MC., Eeltink, CM., Van
Another two studies reported that patients who d& Poll-Franse, LV, Mols, F.  (2016).
developed chemotherapy-related  neuropathy Chémotherapy-induced neuropathy in multipl
experienced more falls than patients who did not MYeloma: influence on quality of life and

) development of a questionnaire to compose
develop neuropathy (Kolb et al, 2016; common toxicity criteria grading for use in daily

Tofthagen, Overcast& Kip, 2012). While Kolb clinical practice. Support Care Cancer, 24(6),
et al. determined that the risk of an independent 2411-20.

fall in patients with neuropathy increased witfCenters for Disease Control and Prevention, Nakiona
age (Kolb et al., 2016), Tofthagen, Overcagh, Center for Injury Prevention and Control.
Kip (2012) reported that ageing did not affect the Available  from:  http://webappa.cdc.gov/cgi-
risk of falls. Toraman and Un Yildinm _bin/broker.exe. Accessed; 26.11.2015.
demonstrated (2010) that individuals over thgy'f\’/logaifi'ng%llz_‘)lé%qproa‘:h to falls. Ege Journal o
age of 65 years who reported a direct associati : o ' ,

w?th falls yhad weakerp muscles and did no deli, O. Karagozoglu, S., Kurukiz, S. (2012).

L - . Determination of fall risk according to Hendrich Il
maintain balance compared with healthy subjects anq Morse Fall Scale: A pilot study. Journal of

in the same age group. Another study emphasised Anatolia Nursing and Health Sciences, 15,1-9.
that fall rates augmented the mortality rate bgewandter, JS., Fan, L., Magnuson, A., Mustian, K.,
three-fold in geriatric patients receiving Peppone, L., Heckler, C., Hopkins, J., Tejani, M.,
chemotherapy (Wildes et al., 2013). Hence, it is Morrow, GR., Mohile, SG. (2013). Falls and
recommended that chemotherapy patients who functional impairments in cancer survivors with
have a high risk of neuropathy should be chemotherapy-induced peripheral neuropathy

informed about the prevention of falls by taking (Sculgpl\gr:t éal:gi‘c’grslictgr 0; fggggf@g CCOP study.

safety _precautions reg_ardless of age, hOSpiE ngen, C., Ertan, T., Eker, E., Yasar, R. (2002).
regulations, home environment and the use Of Rgjiapility and validity of the Standardized mini

assistive devices. mental state examination in the diagnosis of mild
Conclusion dementia in  Turkish population.  Turkish
Psychiatric Journal, 13(4), 273-281.
This study established that the degree afershman, DL., Lacchetti, C., Dworkin, RH., Lavoie
neuropathy and the risk of falling increased in Smith, EM., Bleeker, J., Cavaletti, G., Chauhan,
the sixth month compared with the first month. C., Gavin, P., Lavino, A, Lustberg, MB., Paice, J.
In addition, no statistically significant correlatti Schneider, B., Smith, ML., Smith, T., Terstriep, S.
existed between age and neuropathy grade, and'/agner-Johnston, N., Bak, K., Loprinzi, CL.
age and risk of falls in the study. As the study (2014). ~Prevention —and —management of

lati ised I | chemotherapy-induced peripheral neuropathy in
population comprised a small sampleé group, g iors of adult cancers: American Society of

mcludmg patlgnts aged 6_5 years or older from a Clinical Oncology Clinical Practice Guideline.
single  hospital, addictive factors  (€.9. journal of Clinical Oncology, 32(18),1941-71.
chemotherapeutic drug, gender and the presendéng, Js., Tian, J., Wu, LH. (2014). The influende

of chronic illness) that could affect neuropathy chemotherapy-induced neurotoxicity on
and fall risk could not be assessed. Hence, psychological distress and sleep disturbance in
further extensive studies with a large sample cancer patients. Curr Oncol, 21:174-180.

group are warranted to evaluate the dependémernational Agency for Research on Cancer (2015).
factors. 1965 to 2015: IARC, A unique institution for a

changing world. Available from:
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