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Abstract

AIM: This study investigates the prophylactic effect of henna on the occurrence of hand-foot syndrome (HFS) in patients receiving
capecitabine for breast and colorectal cancer.

METHOD: This experimental study was carried out between May 2014 and May 2015. In this self-control experimental study, 52
patients with breast and colorectal cancer were included on the first day of capecitabine treatment and had a minimum follow-up
of 3 cycles. One hand/foot of each patient constituted the study hand/foot, whereas the others constituted the control. Henna was
administered to the study hand/foot on the first day of treatment and application renewed weekly. Development of grade 1-3 toxicity
was set as the termination criterion for study.

RESULTS: Painful skin changes such as rawness, intumescence and bulla formation, blocking the daily activities or self-care were
observed in 26.9% of the patients in the 3rd or 4th cycles of treatment. Development time and severity of skin changes over time did
not differ significantly between the study and the control hand/foot.

CONCLUSION: Further studies with a larger sample size are needed to conclude on the prophylactic effect of hennain the management

of the HFS.
Keywords: Cancer, capecitabine, henna, hand-foot syndrome

Introduction

Cancer is one of the common diseases currently.
Parallel to the increase in the incidence of cancer,
important advances have been made in its treat-
ment (American Cancer Society, 2016; Centers for
Disease Control and Prevention, 2015). According
to the individual characteristics and disease pro-
gression, different treatment techniques such as
surgery, radiotherapy, and chemotherapy are being
used alone or in combination in the treatment of
cancer. Although these treatment methods can
cure the disease, they may lead to many adverse
effects that impair the duration of survival as
well (Wild et al, 2019). One of these adverse
effects is the hand-foot syndrome (HFS) induced
by capecitabine treatment in breast and colorec-
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tal cancer patients. The incidence of HFS among
patients receiving capecitabine is 10%-60% and
is as an important factor impairing the quality of
life of the individual (Nishida, 2003; Smorenburg
et al, 2001).

HFS, also known as palmar-plantar erythrodyses-
thesia (PPE) syndrome, affects the palmar and
plantar regions of the patients and may lead to
dysesthesia, erythema, or edema of varying degrees.
As the severity of the reaction progresses, dry or wet
desquamation, ulceration, and serious pain develop
in the hands and feet. This in turn negatively affects
the daily activities and quality of life of the individu-
als and may lead to a pause in, cessation or even ter-
mination of the treatment (Chidharla & Kasi, 2019;
Miller et al., 2014; Nikolaou et al., 2016).
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Till date the efficacy of many approaches including
moisturizing creams, systemic and local corticoste-
roids, vitamin E, pyridoxine, cyclooxygenase inhibi-
tors and henna application have been investigated
in the management of HFS (Kara et al., 2006; Lin et
al., 2002; Vail et al., 1998; Zhang et al, 2011). The
studies have reported some of these approaches
as being effective (Chin et al,, 2001; Hofheinz et al.,
2015; Kara et al., 2006; Lyass et al., 2001; Mangili et
al., 2008) and some as ineffective or controversial
in the management of HFS (Bresalier et al.,, 2005;
Chen et al., 2013; Mortimer et al., 2003; Nussmeier
et al, 2005; Solomon et al,, 2005; Yap, et al,, 2017;
Zhang et al., 2011; Zhou et al., 2013). Currently,
there is no approved approach for the manage-
ment of this problem; however, physicians generally
pause drug administration or reduce the dosage
in patients who develop severe HFS (Blum et al.,
2001). During capecitabine treatment our priority is
to prevent the development of HFS. Henna applica-
tion, which is one of our traditional approaches, has
been reported as being an effective intervention in
the management of HFS (llyas et al,, 2014; Yucel &
Guzin 2008).

Henna has been traditionally used in Islamic and
Indian cultures in religious ceremonies or wed-
dings in to color the hair, hands, feet and nails as
a permanent tattoo. Henna has wide usage as folk
tradition, such as its use in constipation after boil-
ing it with sweeteners, locally in the treatment of
burns, pressure ulcers or application onto the hair
for headaches (Rafiei, 2019; Tortumluoglu, 20086).
Studies have demonstrated the antibacterial, anti-
fungal, analgesic, and anti-inflammatory effects of
henna. Furthermore, the antifungal and antioxidant
effects have been demonstrated in studies on mice
(Ali et al., 1995; Elzayat, 2018; Mikhaeil et al., 2004;
Mutluoglu & Uzun, 2009; Rahmoun et al., 2013).

Efficacy of henna application in the management
of HFS has been investigated in two small-sized
studies, one of which was a case report. Both studies
concluded that henna application was effective in
the treatment of capecitabine-related HFS (llyas et
al., 2014; Yucel & Guzin, 2008).

In addition to the studies mentioned above, the
present study was planned to investigate the effica-
cy of henna application in the prevention of HFS in
patients diagnosed with breast or colorectal cancer
who have newly begun taking capecitabine.

Hypotheses

Hypothesis 1

HO: Prophylactic henna application in patients with
breast and colorectal cancer does not prevent the
development of HFS associated with capecitabine
treatment.

H1: Prophylactic henna application in patients with
breast and colorectal cancer prevents the develop-
ment of HFS associated with capecitabine treat-
ment.

Hypothesis 2

HO: Prophylactic henna application in patients with
breast and colorectal cancer does not reduce the
severity of HFS associated with capecitabine treat-
ment.

H1: Prophylactic henna application in patients with
breast and colorectal cancer reduces the severity of
HFS associated with capecitabine treatment.

Hypothesis 3

HO: Prophylactic henna application in patients with
breast and colorectal cancer does not delay the
development of HFS associated with capecitabine
treatment.

H1: Prophylactic henna application in patients with
breast and colorectal cancer delays the development
of HFS associated with capecitabine treatment.

Method

Study Design
This is a prospective experimental study.

Sample

This self-control experimental study was performed
at the oncology hospital in Istanbul in Turkey,
between May 2014 and May 2015. Patients with
breast and colorectal cancer who had recently
undergone capecitabine treatment (as monothera-
py or combined therapy) were included in the study.
Those who had received capecitabine previously,
those who had lost cutaneous integrity on the hands
and feet, and those who refused to participate in the
study were excluded.

A total of 100 patients admitted to the outpatient
clinic were reached out to during the data collec-
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Figure 1
The Flow Diagram for This Study (CONSORT Statement)

tion process. After an explanation of the study, 30
patients were excluded because they did not meet
the inclusion criteria, and the study started with the
participation of 70 patients. A total of 70 patients
who had presented to our clinics between 2014
and 2015 constituted the patient universe for the
sample size calculation. a and 3 were defined as 0.05
and 0.20, respectively, during the calculation. On the
basis of this calculation, a sample size comprising
74.2% of 70 patients was accepted as sufficient for
statistical analyses.

All the 70 patients met the inclusion criteria for the
study. Three patients stated that one-side henna
application would affect their body image negatively
and were excluded. The study commenced with 67

Allocation
One hand/foot allocated to intervention (n=70) ne hand/foot allocated to control (n=70)
+ Henna application applied (n=67 ) + Henna application did not apply (n=67)
+ Did not allocated to intervention (n= 3) + Did not allocated to control (n=3)

- Patients think that henna application on - Patients think that henna application
one hand/foot affects the body image on the intervention hand/foot affects
negatively their body image negatively

l [ Follow-Up ] l
J
Lost to follow-up (n=13) Lost to follow-up (n=13)

- 5 of the patients continued their therapy - 5 of the patients continued their therapy
at another hospital at another hospital

- 8died - 8died

Discontinued intervention (n=2) Discontinued intervention (n=2)
- do not like the smell of the henna - do not like the smell of the henna on the
intervention hand/foot
A4 [ Analysis ] A4
Analyzed (n=52) Analyzed (n=52)

patients. During the study, 13 patients were lost
to follow-up: five patients continued their therapy
at another hospital and eight died. Two patients
discontinued henna application. So, the study was
completed with 52 patients (Figure 1).

Data Collection

First Interview with the Patient

In the first interview with the patients, the Patient
Information Form was used to assess factors affect-
ing the occurrence and severity of HFS.

Patient Information Form. The Patient Information
Form prepared by the investigators was used to assess
the personal (sex, age, educational status, occupation,
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marital status, economic status, working status, and
health insurance), disease/treatment (cancer diagno-
sis, stage of disease, previous and current treatment
interventions, history of chronic disease, or concom-
itant drug), and cutaneous (structure, skin changes,
and sensitivity of the skin) characteristics suggested as
factors affecting the occurrence and severity of HFS.

Patient Follow-Up

The prophylactic effect of henna was assessed
weekly over phone and three-weekly during the
patient'’s visit.

Between treatment cycles, the weekly phone call
with the patient was done by the nurse researcher,
and capecitabine use, weekly renewal of henna and
skin change on the hands and feet were assessed by
asking questions of the patients.

At the treatment approval visit of the patients,
capecitabine-related adverse effects and visual skin
changes on their hands and feet were evaluated by
the medical oncologist.

The national cancer institute common terminology
criteria for adverse events - version 4.03 (NCI-
CTCAE v4.03) - and The Hand-Foot Syndrome-14
(HFS-14) were used during the follow up.

National cancer institute common terminology
criteria for adverse events - version 4.03. The
national cancer institute common terminology cri-
teria for adverse events - version 4.03 (NCI-CTCAE
v4.03) were used as the baseline for the follow
up study data for capecitabine-related cutaneous
changes. NCI-CTCAE v4.03 is a classification tool
used to assess and report cancer treatment related
adverse events in oncology (CTCAE, 2010). NCI-
CTCAE version 4.03 consists of about 700 descrip-
tive terms. Each term is assessed using a 5-point
verbal descriptor grading scale, with each grade
following a similar grading convention (i.e. 0 = not
present, 1 = mild, 2 = moderate, 3 = severe and/or
requiring medical intervention but not life-threat-
ening, 4 = life-threatening consequences, and 5 =
death). The severity of the chemotherapy related
HFS is classified as a PPE term between 0 and 3
because it not a life-threatening adverse event.
Grad 0: None,
Grade 1: Minimal cutaneous changes or dermati-
tis without pain (eg. erythema, edema, or hyper-
keratosis).

Grade 2: Painful cutaneous changes that block
daily activities (eg. rawness, intumescence,
bleeding, edema, bulla formation, or hyperkera-
tosis).

Grade 3: Painful serious cutaneous changes
that block self-care (eg. rawness, intumescence,
bleeding, edema, bulla formation, or hyperkera-
tosis).

Hand-Foot Syndrome-14. The HFS-14 was used
for patients who had HFS development. HFS-14,
developed by Sibaud et al. (2011), is an evaluation
tool with 17 items used to assess the effect of HFS
on the quality of life. The permission for use was
taken from the authors.

The first question in the scale evaluated the type of
the affected limb [hand or foot alone, or both (both
hand and foot)]. This question was scored as 1" if
only the hands or the feet were affected and as ""3"
if both were affected.

The second question of the scale evaluated if the
HFS was painful or not. This question was scored
as “1" in case of no pain, as "2" in case of moderate
pain, and as “3" in case of severe pain.

The third question asked the patient to mark his/
her HFS-related pain on the Visual Analog Scale
between 0 and 10.

The last 14 items of the scale evaluated the degree
of HFS-related contagion in 3 subdimensions with a
Likert-type scale [hand (1-8), foot (3 and 5-11) and
social (12-14)]. Questions on hand and foot subdi-
mensions evaluated the disease related inabilities of
the hands and feet of the patients, and the questions
on the social subdimension evaluated the effects
of HFS on social life. Each item was scored using
the triple Likert classification, which was “0" if the
answer was “no, never”, "3' if the answer was "yes,
sometimes”, and 6" if the answer was "“yes, always".

All the answers were collected, and the total score
related to the HFS-14 scale was obtained. The min-
imum total score was 2 and the maximum was 100.
The higher the score, the more negatively affected
was the quality of life.

In 2015, the validity and reliability of the Turkish
version of the scale was performed by Ozdemir and
Can. The internal consistency coefficient (Cronbach
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Alpha) of the HFS-14 scale was 0.81 (Ozdemir &
Can, 2015).

Intervention

One hand and foot of each patient were used as the
study hand-foot, and the remaining were used as
control.

The control hand-foot did not undergo any inter-
vention, and the standard protocol of the clinic was
followed.

The first henna application on the study hand-foot
was done by the investigator on the day of capecit-
abine treatment, and the patient was trained to
renew it once weekly.

Four spoons of lyophilized henna were mixed in
about 100 cc water and applied on the plantar
region of the study foot and palmar region of the
study hand to cover the fingers, and then covered
with bandage. The patient was told to take off the
bandage 6 hours later and to wash the hand and
foot in water.

Pure henna was used in the study. It was obtained
from a spice and chemical substances company that
had ISO 22,000 and ISO 9001 quality certificates.
Certificates that declared the harmless nature of
the henna and the ingredients were also obtained
from this company.

Following completion of the henna application and
training, a training brochure about the application of
henna at home and the henna packaged in proper
quantities for each week were given to the family
of the patient. The patient and the family were then
sent home.

Termination Criteria for Patient Follow-Up
Development of drug-related Grade 1-3 HFS or
cessation of capecitabine treatment were set as the
termination criteria for patient follow up. The deci-
sion was made by the medical oncologist depending
on patient's self-report or examination. Patients
who reported a skin change were asked to take a
picture and send to us.

The types of skin changes observed in the pictures
were evaluated and recorded according to the NCI-
CTCAE v4.08 - PPE form. Henna application was
stopped in patients who developed Grade 1, 2, or 3

HFS, and the standard clinical protocol was followed
to manage it. Furthermore, the effect of the skin
changes on the quality of life was assessed for these
patients using the HFS-14 scale.

The color change because of henna did not affect
or complicate the interpretation of HFS-related ery-
thema and pigmentary changes, and hand/foot skin
changes were easily noticed.

Statistical Analysis

The Statistical Package for Social Sciences version
21.0 software (IBM Corp.; Armonk, NY, USA) client
program package was used for statistical analyses of
the data. Descriptive statistics such as percentage,
mean, standard deviation and median were used for
evaluation of the descriptive data. The Chi-square
test was used to evaluate the efficacy of henna
application in the development of HFS. Comparative
tests like the Mann-Whitney U test that investigates
the difference between the groups were used to
define important parameters in HFS. A p value of
<0.05 was accepted as statistically significant.

Ethical Considerations

This study was approved by the Istanbul University
— Istanbul Medical Faculty Clinical Research Ethics
Committee (Decision No. 812). Written consent was
obtained from Sibaud by mail to use his HFS-14
scale in our study. Written and verbal consents of
the patients were obtained.

Results

The mean age of the patients was 56.23+12.29
[range: 35-82]. Many of the patients had primary
school of education (63.5%). Most of them were
women (71.2%) and housewives (63.5%) (Table 1).

Most of the patients had metastatic disease (73.1%),
some of them had previous surgery (92.3%) and
radiotherapy (57.7%). Some patients had been treat-
ed with a number of chemotherapy protocols in
the past (x=2.73%+1.88, range: 0-7). Capecitabine
treatment was started as monotherapy within the
chemotherapy protocol for 48.1% and as combined
therapy for 51.9%. No chemotherapy related adverse
effect was observed in 42.3%. The most frequent
adverse effect reported by the patients was HFS,
which was reported by 32.6%. Only 3.8% of patients
had HFS, and 23.1% had peripheral neuropathy
related to previous chemotherapy and all patients
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Table 1
Socio-Demographic Characteristics of the Patients (n=52)
n %
Gender
Female 37 71.2
Male 15 28.8
Educational status
Primary school 33 63.5
Secondary school 7 13.5
High school 5 9.6
University or higher 7 13.5
Occupational status
Working 2 3.8
Housewife 33 63.5
Retired 14 26.9
Other 3 5.8

reported they had had no skin sensitivity in the
past. Moreover, 32.7% of patients had concomitant
chronic disease with cancer, and 34.6% were taking
medication for non-cancer chronic health disease
concurrently with cancer treatment (Table 2).

Hand-Foot Syndrome-Related Characteristics
The median duration of follow-up was 3 cycles
(x=3.44£1.60, range: 0-8). HFS was commonly
observed in the 3rd or 4th cycle of the therapy.
HFS developed in 17 patients. Painful skin changes
that blocked the daily activities and self-care of
the patients (eg. rawness, intumescence, bleeding,
edema, bulla formation, or hyperkeratosis) were
observed in 25.0% (n=13) as Grade 2 and 3. In 3
patients the drug dose was reduced, in 1 patient it
was interrupted, and in 4 patients the drug therapy
was discontinued. No changes were made in the
treatment of other patients (Table 3).

Effect of HFS on the Quality of Life

Many of the patients stated that the severity of the
HFS-related pain was moderate. Standing (25%),
walking (21.2%) and performing everyday actions
(23.1%) were the commonly affected daily activities
of patients. The mean HFS score of the patients was
26.41+12.58 (Table 4).

Table 2
Disease-and Treatment-Related Characteristics (n=52)
n %
Diagnosis
Breast cancer 28 538
Colon-rectum cancer 24 462
Disease stage
Stage Il 3 5.8
Stage IlI 11 21.2
Stage IV 38 731
Surgical treatment
Not performed 4 7.7
Performed 48 923
Radiotherapy
Not recieved 22 423
Recieved 30 577
Chemotherapy protocol
Capecitabine monotherapy 25 481
Combined therapy 27 519
Chemotherapy- related adverse effect
Not observed 22 423
HFS 17 326
Constipation 9 17.3
Nausea-vomiting 9 17.3
Loss of appetite 7 13.4
Diarrhea 4 7.7
Fatigue 1 1.9
HFS in previous chemotherapy
Not developed 50 962
Developed 2 3.8
Peripheral neuropathy in previous
chemotherapy
Not developed 40 769
Developed 12 231
Presence of a concomitant chronic disease
No 35 673
Yes 17 327

Concomitant drug usage except for cancer
treatment

Yes, using 18 34.6
No, not using 34 654
Skin sensitivity
None 52 100.0
X +SD
Treated with a number of chemotherapy 2.73 1.88

protocols in the past

Note. HFS: Hand-Foot Syndrome
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Table 3
Hand-Foot Syndrome-Related Characteristics (n=52)
n %
HFS
Not developed 35 673
Developed 17 327
Cycles of treatment in which HFS was
developed
2nd cycle 1 1.9
3rd cycle 7 13.5
4th cycle 7 13.5
5th cycle 2 3.8
Severity of HFS
Grade 0 No cutaneous change 35 673
Grade 1 Minimal skin changes or 4 7.7

dermatitis (eg. erythema, edema.
or hyperkeratosis) without pain

Grade 2 Skin changes with pain. limiting 12 2341
instrumental activities of daily
living'

Grade 3 Severe skin changes with pain. 1 1.9
limiting self-care activities of daily
living'

Management of HFS

Capecitabine dose was reduced 3 5.7

Capecitabine treatment was interrupted 1 1.9

Capecitabine treatment was discontinued 4 7.6
X +*SD

The median duration of follow-up 3.44 160

Note. HFS: Hand-Foot Syndrome; SD: Standard deviation
'(e.g. peeling, blisters, bleeding, edema, or hyperkeratosis)

Prophylactic Effect of Henna Application in the
Prevention of HFS

It was observed that the development of HFS in
both hands and feet was similar and there were no
statistical differences (Table 5).

Factors Affecting the Development of HFS
The incidence of HFS was higher in young patients
(Zy,=—3,66; p=.0001), in women (OR 6.48, 95%

Cl, 0.94-44.65), in patients with breast cancer (OR
13.71 95% ClI, 1.96-95.94), and in those who had

previously had several different chemotherapy treat-
ments (z,,,,=—3.87; p=.0001). Capecitabine combi-
nation or monotherapy was not an important variable

in the development of HFS (p=0.28) (Table 6).
Discussion

Breast and colorectal cancers are major diseases
affecting the population in our country. Although
important advances have been made in the early
diagnosis and treatment of these two cancer types
(Tuncer, 2009), the antineoplastic agents used in the
systemic treatment of the disease still lead to many
adverse effects that impair the quality of life of the
patients (Wild et al., 2019). One of these adverse
effects is HFS, observed secondary to capecitabine
used in the treatment of breast and colorectal can-
cers (Liu et al,, 2002; Nishida, 2003; Smorenburg et
al,, 2001).

The incidence of capecitabine-related HFS in our
study was 32.6%, which is lower than that reported
in the literature. Capecitabine-related HFS is caused
by dose-dependent toxicity. In our country capecit-
abine doses in the chemotherapy regimens are lower
than those in other countries. The FDA recommend-
ed dose is 1250 mg/m? twice a day; however, 1000
mg/m? is better tolerated (Bajetta et al, 2005).
However, it is generally recommended twice daily
(850-1000 mg /m?) in our country (Sezgin et al,
2007; Ustaalioglu et al., 2018).

Two studies in the literature, one being a case report,
have reported the beneficial effects of hennainreliev-
ing this syndrome (llyas et al., 2014; Yucel & Guzin,
2008). The first study conducted by Yucel and Guzin
in 2008 included 10 patients with capecitabine-relat-
ed HFS. Six of these patients had grade 3 and 4 had
grade 2 HFS. The investigators applied henna to the
hands and feet of the patients who developed HFS
without cessation of the drug therapy and evaluated
the efficacy of henna application at the end of one
week. The evaluation revealed complete cure in 8 of
10 patients with henna application and regressed the
grade from 3 to 1in 2 patients (Yucel & Guzin, 2008).
A similar effect has been reported in the case report
of llyas et al. In this case, capecitabine-related grade
2 HFS developed in the 2nd cycle of the treatment.
Two weeks after the investigators applied henna
to the patient, the grade 2 HFS regressed to grade
0 (llyas et al,, 2014). This study, which was planned
considering these earlier studies demonstrating the
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Table 4
Hand-Foot Syndrome-Related Quality of Life (n=17)
n %

HFS region

Hand or foot 4 7.7

Hand and foot 13 250
HFS-related pain

No pain 4 7.7

Moderate pain 11 21.2

Severe pain 2 3.8
Visual Analog Scale (0-10)

3 4 77

6 11 212

10 2 3.8

Yes, from time
Because of my HFS. No, never to time Yes, always
n % n % n %

1.1 find it hard to turn the key in my door 11 21.2 6 11.5 - -
2.1 find it hard to prepare my meals 13 25.0 4 7.7 - -
3. I have difficulty performing everyday actions 4 7.7 12 231 1 1.9
4.1 have difficulty washing myself. putting on makeup 10 19.2 6 11.5 1 1.9

(or shaving)
5.1find it hard to drive my car 16 30.8 1 1.9 - -
6. | find it hard to put on my stockings/tights (or my socks) 15 28.8 2 3.8 - -
7.1 take longer than usual to get dressed 16 30.8 1 1.9 - -
8. I have difficulty putting on my shoes 7 13.5 9 17.3 1 1.9
9. it is hard for me to stand 3 5.8 13 25.0 1 1.9
10. I have difficulty walking. even over quite short distances 5 9.6 11 212 1 1.9
11. 1 tend to stay seated or lying down 12 2341 4 7.7 1 1.9
12. 1 find it hard to fall asleep 7 13.5 9 17.3 1 1.9
13. My work is suffering 17 327 - - - -
14. My relationships with others are less amicable 17 32.7 - - - -

Median Mean +SD Min. Max.

HFS Score 27 26.41 12.58 0 7

Note. HFS: Hand-Foot Syndrome; SD: Standard deviation; Min: Minimum; Max: Maximum
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Table 5
Henna in Prevention of the Hand-Foot Syndrome (n=52)

Control hand/foot (n=52) Study hand/foot (n=52)

n % n % X p
Hands
No HFS development 40 76.9 42 80.8 0,23 0.63
HFS development 12 231 10 19.2
Feet No HFS development 39 75.0 42 80.8 0,50 0.47
HFS development 13 25.0 10 19.2
Affected site
No HFS development 38 731 40 76.9 0,66 0.71
HFS development on hand or foot 3 5.8 4 7.7
HFS development on hand and foot 11 211 8 15.4

Note. HFS: Hand-Foot Syndrome

Table 6
Factors Affecting the Development of Hand-Foot Syndrome (n=52). The effect of Gender, Disease Diagnosis,
Chemotherapy Protocol, Chemotherapy Change Count, Age on the HFS (n=52)

Women (n=37) Men (n=15)
Gender n % n % X2 p
No HFS development 21 56.8 14 93.3 493 008
HFS development 16 432 1 6.7
Disease Diagnosis Breast cancer (n=28) Colorectal cancer (n=24)
n % n % X2 p
No HFS development 12 429 23 95.8 16.48 0.0001
HFS development 16 571 1 4.2
Chemotherapy Protocol Combine therapy (n=27) Monotherapy (n=25)
n % n % X p
No HFS development 20 741 15 60.0 1.17 0.28
HFS development 7 25.9 10 40.0
No HFS development (n=35) HFS development (n=17)
X +SD med X +SD med zMWU p
Number of chemotherapy 2.03 1.65 2.00 418 1.47 400 -3.87 0.0001
changes
No HFS development (n=35) HFS development (n=17)
X +SD med X +SD med zMWU p
Age 60.60 11.60 61.00 47.41 8.34 47.00 -3.66 0.0001

Note. HFS: Hand-Foot Syndrome; SD: Standard deviation; Med: Median; MWU; Mann-Whitney U
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beneficial effect of henna in HFS, was aimed at inves-
tigating if henna had a preventive effect for HFS. The
design of our prospective experimental study was
planned based on these two studies, as the previous
studies had not evaluated the prophylactic efficacy of
henna (llyas et al,, 2014; Yucel & Guzin, 2008). Yucel
and Guzin applied a henna and water mix to both
hands-feet of the patients, covered them with ban-
dage, and washed under water 5-6 hours later. They
repeated the application once a week (Yucel & Guzin,
2008).llyas et al. prepared the henna with water and
applied it to both hands and feet of the cases, ban-
daged the extremities, and different from the previ-
ous study, they washed the limbs in the morning. The
patient repeated the application twice a week (llyas
et al, 2014). We formed our protocol based on these
studies.

It was observed that henna was not an effective
approach to the prevention of HFS in this study. The
syndrome commonly developed in the 2nd or later
cycle as grade 2. When the studies in the literature
on the severity and timing of HFS development
were investigated, it was observed that they gen-
erally developed as grade 2 and commonly in the
2nd cycle or later (Abushullaih et al., 2002; Blum et
al, 2001; Son et al., 2009; Tortumluoglu, 2006). The
severity and timing of HFS development observed
in our study were in compliance with the results in
the literature.

Although the antibacterial, antifungal, analgesic,
anti-inflammatory, and the antioxidant effects of
henna have been reported in different studies in the
literature (Ali et al, 1995; Elzayat, 2018; Mikhaeil et
al., 2004; Mutluoglu & Uzun, 2009; Rahmoun et al.,
2013), the prophylactic effect of henna could not
be demonstrated in this study. This may possibly be
related to the effect of capecitabine on epidermal
cells that lead to cutaneous changes and formation
of necrotic keratinocytes (Miller et al, 2014). The
reason for the disease being regional at the palmar
and plantar regions is not known; however, it is
believed that the thick nature of stratum corneum,
heat gradient, absence of sebaceous glands and hair
follicles, high eccrine gland concentration, and wide
dermal papilla may have a role in the development
of the disease (Baack & Burgdorf, 1991; Miller et al.,
2014, Susser et al,, 1999).

As the capecitabine dose is increased, when used in
combination with other chemotherapeutic agents

(eg. docetaxel-capacitabine treatment), this effect
is increased and the risk of HFS is increased. Studies
have reported a higher incidence of HFS in the com-
bined use of docetaxel and capecitabine, compared
to other combined therapies (Heo et al., 2004). In
our study, no significant difference was observed
in the incidence of HFS in combined capecitabine
regimens (p>0.05). This may be because of the low
dose use of capecitabine in combined regimens in
our country.

It has been reported in the literature that use of
capecitabine as monotherapy or in combination
shows a difference with regard to the development
of HFS. In our study, no difference was observed
between the incidence of HFS in patients receiving
capecitabine as monotherapy or combined therapy.

The studies in the literature have also reported that
the capecitabine-related syndrome is more severe
in the feet than hands since the feet are exposed to
higher pressures (Abushullaih et al., 2002; Son et al,,
2009). Development of the syndrome in hands and
feet were similar in this study. Our patients report-
ed problems in standing and walking related to the
development of HFS, and it was observed that the
quality of life of the patients had been negatively
affected.

It has been reported in the literature that age, sex,
high performance score, chemotherapy protocol,
drug dose, and presence of stomatitis are important
variables in the development of HFS therapies (Heo
et al, 2004). The statistical analysis performed in
our study revealed that age, sex, diagnosis and the
number of chemotherapy exchanges were import-
ant parameters in the development of HFS.

It has been reported in the literature that age and
sex are not important variables in the development
of capecitabine-related HFS (Ali et al., 1995; Blum et
al., 2001; llyas et al, 2014, Liu et al., 2002; Macedo
et al,, 2014; Mikhaeil et al., 2004; Mutluoglu & Uzun,
2009; Rahmoun et al, 2013; Tortumluoglu, 2006;
Yucel & Guzin, 2008), and that they are import-
ant in the development of intravenous fluorourasil
application-related HFS (Baack & Burgdorf, 1991).
It has been reported in previous study that the risk
is higher in the elderly and female patients receiving
intravenous fluorourasil (Levy et al, 1998). In our
study group, it was observed that the mean age of
the patients with HFS was lower than those with-
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out HFS and that the syndrome was more frequent
among women. The reason for this may be the
application of more aggressive treatment in young
patients compared to the elderly. Furthermore, the
skin of palmar and plantar regions of women is thin-
ner than in men, easily damaged during housework
because of exposure to cleaning agents, and is more
susceptible to high and low temperatures, which
may be the reason for a higher incidence among
women (Lammintausta et al., 1987; Meh & Denislic,
1994, Seidenari et al,, 1994).

Conclusion and Recommendations

It was concluded that henna application had no
preventive effect on the development of HFS, did
not reduce its severity and had no effect on its pro-
gression.

The results of this study can be used to update the
interventions for management of the HFS in book-
lets and guides. Further studies with a larger sample
size are needed to conclude on the prophylactic
effect of henna in the management of the HFS.

Ethics Committee Approval: This study was approved by
Istanbul Medical Faculty Clinical Research Ethics Committee
(Decision No. 812).

Informed Consent: Verbal and written informed consent was
obtained from the patients who agreed to take part in the study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - EEK, G.C,; Design - EEK,
G.C., F.S, P.S,; Supervision - EEK, G.C,; Resources - EEK,
G.C.; Materials - E.E.K, G.C.; Data Collection and/or Processing
- EEK, G.C, F.S., P.S,; Analysis and/or Interpretation - E.EEK,
G.C, Literature Search - E.EK, G.C.; Writing Manuscript -
E.E.K, G.C.; Critical Review - EEK, G.C,F.S, P.S.

Conflict of Interest: The authors have no conflict of interest
to declare.

Financial Disclosure: The authors declared that this study has
received no financial support.

References

American Cancer Society. (2016). Cancer treatment &
survivorship facts & figures, 2016-2017. American Cancer
Society; Atlanta.

Abushullaih, S., Saad, E. D., Munsell, M., & Hoff, P. M. (2002).
Incidence and severity of hand—foot syndrome in colorectal

cancer patients treated with capecitabine: A single-institution
experience. Cancer Investigation, 20(1), 3-10. [Crossref]

Ali, B. H., Bashir, A. K, & Tanira, M. O. (1995). Anti-
inflammatory, antipyretic, and analgesic effects of Lawsonia
inermis L. (henna) in rats. Pharmacology, 51(6), 356-363.
[Crossref]

Baack, B. R, & Burgdorf, W. H. (1991). Chemotherapy-
induced acral erythema. Journal of the American Academy of
Dermatology, 24(3), 457-461. [Crossref]

Bajetta, E., Procopio, G., Celio, L., Gattinoni, L., Della Torre, S,
Mariani, L., Catena, L., Ricotta, R, Longarini, R, Zilembo, N., &
Buzzoni, R. (2005). Safety and efficacy of two different doses of
capecitabine in the treatment of advanced breast cancer in
older women. Journal of Clinical Oncology, 23(10), 2155-2161.
[Crossref]

Blum, J. L., Dieras, V., Russo, P. M., Horton, J., Rutman, O.,
Buzdar, A, & Osterwalder, B. (2001). Multicenter, Phase Il
study of capecitabine in taxane-pretreated metastatic breast
carcinoma patients. Cancer, 92(7), 1759-1768.

Bresalier, R. S, Sandler, R. S., Quan, H., Bolognese, J. A,
Oxenius, B., Horgan, K, Lines, C., Riddell, R, Morton, D., Lanas,
A, Konstam, M. A, & Baron, J. A (2005). Cardiovascular
events associated with rofecoxib in a colorectal adenoma
chemoprevention trial. The New England Journal of Medicine,
352(11),1092-1102. [Crossref]

Centers for Disease Control and Prevention. (2015). Global
Cancer Statistics. Retrieved from: https://www.cdc.gov/
cancer/international/statistics.htm.

Chen, M., Zhang, L., Wang, Q., Shen, J. (2013). Pyridoxine for
prevention of hand-foot syndrome caused by chemotherapy: A
systematic review. PLoS ONE, 8(8), e72245. [Crossref]

Chidharla, A, Kasi, A. (2019). Cancer, chemotherapy acral
erythema (palmar-plantar erythrodysesthesia, palmoplantar
erythrodysesthesia, hand-foot syndrome. StatPearls
[Internet]. Treasure Island (FL): StatPearls Publishing.

Chin, S. F, Chen, N & Oza, A. (2001). Use of '‘Bag Balm’
as topical treatment of palmar-plantar erythrodysesthesia
syndrome  (PPES) in patients receiving selected
chemotherapeutic agents. Proceedings of The American
Society of Clinical Oncology, 20, 409a.

Common Terminology Criteria for Adverse Events
(CTCAE). (2010). Retrieved from: http://evs.nci.nih.gov/ftp1/
CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7. pdf.

Elzayat, E. M, Auda, S. H., Alanazi, F. K, Al-Agamy M.
H. (2018). Evaluation of wound healing activity of henna,
pomegranate and myrrh herbal ointment blend. Saudi
Pharmaceutical Journal, 26(5), 733-738. [Crossref]

Heo, Y. S, Chang, H. M., Kim, T. W,, Ryu, M. H., Ahn, J. H,
Kim, S. B, Lee, J. S, Kim, W. K, Cho, H. K, Kang, Y. K. (2004).
Hand-foot syndrome in patients treated with capecitabine-
containing combination chemotherapy. The Journal of Clinical
Pharmacology, 44(10), 1166-1172. [Crossref]

Hofheinz, R. D., Gencer, D., Schulz, H., Stahl, M., Hegewisch-
Becker, S, Loeffler, L. M., Kronawitter, U., Bolz, G., Potenberg, J.,
Tauchert, F. Al-Batran, S. E., Schneeweiss, A. (2015).
Mapisal versus urea cream as prophylaxis for capecitabine-
associated hand-foot syndrome: A randomized phase lll trial of
the AIO quality of life working group. Journal of Clinical
Oncology, 33(22), 2444-2449. [Crossref]

309


https://doi: 10.1081/cnv-120000360
https://doi: 10.1159/000139347
https://doi: 10.1016/0190-9622(91)70073-b
https://doi: 10.1200/JCO.2005.02.167
https://doi: 10.1056/NEJMoa050493
https://doi: 10.1371/journal.pone.0072245
https://doi: 10.1016/j.jsps.2018.02.016.
https://doi: 10.1177/0091270004268321
https://doi: 10.1200/JCO.2014.60.4587

Florence Nightingale Journal of Nursing, 28(3), 299-311

llyas, S., Wasif, K, & Saif, M. W. (2014). Topical henna
ameliorated capecitabine-induced hand-foot syndrome.
Cutaneous and Ocular Toxicology, 33(3), 263-255. [Crossref]

Kara, I. O., Sahin, B., & Erkisi, M. (2006). Palmar—plantar
erythrodysesthesia due to docetaxel-capecitabine therapy
is treated with vitamin E without dose reduction. The Breast,
15(3), 413-428. https://doi: 10.1016/j.breast.2005.07.007

Lammintausta, K, Maibach, H. I, & Wilson, D. (1987).
Irritant reactivity in males and females. Contact Dermatitis,
17(5), 276-280. [Crossref]

Levy, E, Piedbois, P, Buyse, M, Pignon, J. P, Rougier, P.,
Ryan, L., Hansen, R, Zee, B., Weinerman, B., Pater, J.,, Leichman,
C., Macdonald, J., Benedetti, J., Lokich, J., Fryer, J., Brufman, G,
Isacson, R, Laplanche, A, Quinaux, E., Thirion, P.(1998). Toxicity
of fluorouracil in patients with advanced colorectal cancer:
effect of administration schedule and prognostic factors.
Journal of Clinical Oncology, 16(11), 3537-3541. [Crossref]

Lin, E, Morris, J. S., & Ayers, G. D. (2002). Effect of
celecoxib on capecitabine-induced hand-foot syndrome and
antitumor activity. Oncology (Williston Park, NY), 16 (12 Suppl
No 14), 31-37.

Liu, X, Song, S., Guan, Z, Wu, S, Duan, Y., Yu, J, Yang, L.
(2002). Capecitabine (xeloda) in the treatment of relapsed
and metastatic breast cancer. Zhonghua zhong liu za zhi
[Chinese Journal of Oncology], 24(1), 71-73.

Lyass, O. Lotem, M. & Edelmann, D. (2001). Protective
effect of amifostine (AMF) on Doxil/Caelyx-induced palmar-
plantar erythrodysesthesia (PPE) in patients with advanced
cancer. Proceedings of The American Society of Clinical
Oncology, 20, 99b.

Macedo, L. T., Lima, J. P, dos Santos, L. V., & Sasse, A.
D. (2014). Prevention strategies for chemotherapy-induced
hand-foot syndrome: a systematic review and meta-analysis
of prospective randomised trials. Supportive Care in Cancer,
22(6), 1585-1593. [Crossref]

Mangili, G., Petrone, M., Gentile, C., Marzi, P. D., Vigano,
R., & Rabaiotti, E. (2008). Prevention strategies in palmar—
plantar erythrodysesthesia onset: The role of regional cooling.
Gynecologic Oncology, 108(2), 332-335. [Crossref]

Meh, D., & Denislic, M. (1994). Quantitative assessment
of thermal and pain sensitivity. Journal of the Neurological
Sciences, 127(2), 164-169. [Crossref]

Mikhaeil, B. R, Badria, F. A, Maatooq, G. T., & Amer, M. M.
(2004). Antioxidant and immunomodulatory constituents
of henna leaves. Zeitschrift fiir Naturforschung C [Journal of
Biosciences], 59(7-8), 468-476. [Crossref]

Miller, K. K, Gorcey, L, & MclLellan, B. N. (2014).
Chemotherapy-induced hand-foot syndrome and nalil
changes: a review of clinical presentation, etiology,
pathogenesis, and management. Journal of the American
Academy of Dermatology, 71(4), 787-794. [Crossref]

Mortimer, J. E., Lauman, M. K, Tan, B., Dempsey, C.
L., Shiilington, A. C., & Hutchins, K. S. (2003). Pyridoxine
treatment and prevention of hand-and-foot syndrome
in patients receiving capecitabine. Journal of Oncology
Pharmacy Practice, 9(4), 161-166. [Crossref]

Mutluoglu, M., & Uzun, G. (2009). Can henna prevent
ulceration in diabetic feet at high risk? Journal of Diabetes
Research, 2009. 107496. [Crossref]

Nikolaou, V., Syrigos, K., & Saif, M. W. (2016). Incidence and
implications of chemotherapy related hand-foot syndrome.
Expert Opinion on Drug Safety, 15(12), 1625-1633. [Crossref]

Nishida, M. (2003). Pharmacological and clinical properties
of Xeloda (Capecitabine), a new oral active derivative
of fluoropyrimidine. Nihon Yakurigaku Zasshi [Folia
Pharmacologica Japonica], 122(6), 549-553. [Crossref]

Nussmeier, N. A, Whelton, A. A, Brown, M. T, Langford,
R. M., & Hoeft, A. (2005). Complications of COX-2 inhibitors
parecoxib and valdecoxib after cardiac surgery. New England
Journal of Medicine, 352(11), 1081-1091. [Crossref]

Ozdemir, E. E, & Can, G. (2015). Evaluation of the
Effectiveness of the Local Henna Application in Patients with
Breast and Colorectal Cancer in the Prevention of the Hand-
Foot Syndrome Caused by the Capecitabine Therapy. [Meme
ve Kolorektal Kanser Tanili Hastalarda Kapesitabin Tedavisine
Bagli Gelisen El-Ayak Sendromunun Onlenmesinde Lokal Kina
Uygulamasinin Etkinliginin incelenmesi]. Internal Medicine
Nursing. [Master Thesis, Istanbul University Institute of Health
Sciences, Istanbul].

Rafiei, Z,, Mazaheri, M., Eghbali-Babadi, M., & Yazdannik, A.
(2019). The effect of henna (lawsonia inermis) on preventing
the development of pressure ulcer grade one in intensive care
unit patients. International Journal of Preventive Medicine, 10,
26. [Crossref]

Rahmoun, N., Boucherit-Otmani, Z., Boucherit, K,
Benabdallah, M., & Choukchou-Braham, N. (2013).
Antifungal activity of the Algerian Lawsonia inermis (henna).
Pharmaceutical Biology, 51(1), 131-135. [Crossref]

Seidenari, S., Pagnoni, A, di Nardo, A. D., & Giannetti, A.
(1994). Echographic evaluation with image analysis of normal
skin: variations according to age and sex. Skin Pharmacology
and Physiology, 7(4), 201-209.

Sezgin, C., Kurt, E., Evrensel, T., Ozdemir, N., Manavoglu,
0., & Goker, E. (2007). Efficacy of lower dose capecitabine
in patients with metastatic breast cancer and factors
influencing therapeutic response and outcome. Southern
Medical Journal, 100(1):27-32. [Crossref]

Sibaud, V., Dalenc, F., Chevreau, C., Roché, H., Delord, J. P.,
Mourey, L., Lacaze, J. L, Rahhali, N, & Taieb, C. (2011). HFS-14,
a specific quality of life scale developed for patients suffering
from hand-foot syndrome. The Oncologist, 16(10), 1469-
1478. [Crossref]

Smorenburg, C. H., Bontenbal, M., & Verweij, J. (2001).
Capecitabine in breast cancer: Current status. Clinical Breast
Cancer, 1(4), 288-298. [Crossref]

Solomon, S. D., McMurray, J. J.,, Pfeffer, M. A. Wittes, J., Fowler,
R, Finn, P, Anderson, W. F,, Zauber, A, Hawk, E., & Bertagnolli,
M. (2005). Cardiovascular risk associated with celecoxib in a
clinical trial for colorectal adenoma prevention. The New England
Journal of Medicine, 352(11), 1071-1080. [Crossref]

Son, H. S, Lee, W. Y., Lee, W. S, Yun, S. H., & Chun, H. K.
(2009). Compliance and effective management of the hand-
foot syndrome in colon cancer patients receiving capecitabine
as adjuvant chemotherapy. Yonsei Medical Journal, 50(6),
796-802. [Crossref]

Susser, W. S., Whitaker-Worth, D. L., & Grant-Kels, J. M.
(1999). Mucocutaneous reactions to chemotherapy. Journal
of the American Academy of Dermatology, 40(3), 367-398.
[Crossref]

310


https://doi: 10.3109/15569527.2013.832280
https://doi: 10.1111/j.1600-0536.1987.tb01477.x
https://doi: 10.1200/JCO.1998.16.11.3537
https://doi: 10.1007/s00520-014-2129-z
https://doi: 10.1016/j.ygyno.2007.10.021
https://doi: 10.1016/0022-510x(94)90069-8
https://doi: 10.1515/znc-2004-7-803
https://doi: 10.1016/j.jaad.2014.03.019
https://doi: 10.1191/1078155203jp116oa
https://doi: 10.1155/2009/107496
https://doi: 10.1080/14740338.2016.1238067
https://doi: 10.1254/fpj.122.549
https://doi: 10.1056/NEJMoa050330
https://doi: 10.4103/ijpvm.IJPVM_286_17
https://doi: 10.3109/13880209.2012.715166
https://doi: 10.1097/01.smj.0000252968.87824.19
https://doi: 10.1634/theoncologist.2011-0033
https://doi:10.3816/CBC.2001.n.003
https://doi: 10.1056/NEJMoa050405
https://doi: 10.3349/ymj.2009.50.6.796
https://doi: 10.1016/s0190-9622(99)70488-3

Kayikci et al. Henna Prevention of Hand-Foot Syndrome

Tortumluoglu, G. (2006). The old living in rural areas
apply for treating common health problems the definition of
traditional health practices. Journal of Human Sciences 1(1),
1-16.

Tuncer, M. (2009). Our country and the world importance
of cancer burden of disease and cancer control policy. (pp.
5-6). Ankara: Koza Press.

Ustaalioglu, B. B. O., Bilici, A, Tilki, M., Surmelioglu, A., Erkol,
B., Figen, M., & Uyar, S. (2018). Capecitabine-cisplatin versus
5-fluorouracil/leucovorin in combination with radiotherapy
for adjuvant therapy of lymph node positive locally advanced
gastric cancer. Journal of Cancer Research and Therapeutics,
14(Supplement), S736-S741. [Crossref]

Vail, D.M., Chun, R, Thamm, D. H., Garrett, L. D., Cooley, A. J,,
& Obradovich, J. E. (1998). Efficacy of pyridoxine to ameliorate
the cutaneous toxicity associated with doxorubicin containing
pegylated (Stealth) liposomes: A randomized, double-blind
clinical trial using a canine model. Clinical Cancer Research,
4(6), 1667-1571.

Wild, C. P., Weiderpass, E., & Stewart, B. (2019). World cancer
report: Cancer research for cancer prevention. Retrieved
from: https://www.iarc.fr/cards_page/world-cancer-report/.

Yap, Y. S., Kwok, L. L., Syn, N., Chay, W. Y., Chia, J. W. K,,
Tham, C. K, Wong, N. S, Lo, S. K, Dent,R. A, Tan, S., Mok, 2. Y.,
Koh, K. X,, Toh, H. C., Koo, W. H., Loh, M, Ng, R. C. H., Choo, S.
P., & Soong, R. C. T. (2017). Predictors of hand-foot syndrome
and pyridoxine for prevention of capecitabine-induced hand-
foot syndrome: A randomized clinical trial. JAMA Oncolology,
3(11), 1538-1545. [Crossref]

Yucel, I, & Guzin, G. (2008). Topical henna for capecitabine
induced hand-foot syndrome. Investigational New Drugs,
26(2), 189-192. [Crossref]

Zhang, R. X, Wu, X.J,, Lu, S. X, Pan, Z. Z, Wan, D. S., & Chen,
G. (2011). The effect of COX-2 inhibitor on capecitabine-
induced hand-foot syndrome in patients with stage II/Ill
colorectal cancer: a phase Il randomized prospective study.
Journal of Cancer Research and Clinical Oncology, 137(6),
953-957. [Crossref]

Zhou, Y., Peng, L, Li, Y, & Chen L. (2013). Prophylactic
pyridoxine was not able to reduce the incidence of
capecitabine-induced hand-foot syndrome: A meta-analysis.
Biomedical Reports, 1(6), 873-878. https://doi: 10.3892/
br.2013.161

311


https://doi: 10.4103/0973-1482.183548
https:// doi: 10.1001/jamaoncol.2017.1269
https://doi: 10.1007/s10637-007-9082-3
https://doi: 10.1007/s00432-010-0958-9.



