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A randomised pilot trial

@ CrpssMark

Background: Scalp cooling is reported to reduce Chemotherapy-induced alopecia (CIA).

Aim: To compare the efficacy of scalp cooling for straight versus curly hair in a pilot trail.
Setting: A radiation oncology breast cancel clinic.

Methods: This 20-month randomised controlled trial recruited females (18-65 years) to receive
chemotherapy (Adriamycin or Epirubicin and Cyclophosphamide followed by Paclitaxel)
with or without scalp cooling. Outcomes were percentage alopecia (Severity ALopecia Tool) by
hair curvature and treatment retention.

Results: Forty eight patients (24 per group) were randomised; four in each group withdrew
before first study visit and photographs of three in the cooling group could not be found for
assessment. Thus 77% constituted the intention-to-treat population (17 cooling vs. 20 control).
Agreement on alopecia severity was good overall (intra-class correlation coefficient
[ICC] = 0.94; 95% confidence interval [CI]: 0.85-0.97) and at six of seven time points. Overall,
cooling significantly reduced CIA, relative to no-cooling (58.15 + 28.46 vs. 37.29 + 20.52;
p =0.0167); however, percentage alopecia was cosmetically significant. There was no difference
in CIA between cooling participants with straight (n = 8) versus curly hair (n = 9), (p = 0.0740).

The number of patients completing the various cycles of chemotherapy declined from 77.1% at
cycle 1 to 18.8% at cycle 7 for the whole study, and from 100% each to 17.6% and 30.0% for
cooling and control groups, respectively (p = 0.451).

Conclusion: This study suggests that hair curvature has no significant impact on the efficacy
of scalp cooling to reduce CIA, however, this requires confirmation.

Keywords: alopecia; breast cancer; chemotherapy; chemotherapy-induced alopecia; efficacy;
hair curvature; scalp cooling.

Introduction

Breast cancer is the most diagnosed malignancy and the leading cause of cancer death amongst
women worldwide. In 2018, the number of newly diagnosed cases was estimated to be
2.1 million, accounting for almost 25% of all cancers in women.! Chemotherapy (neoadjuvant
or adjuvant) is often administered in the curative setting as it has been shown to reduce the
10-year relative risk of death from breast cancer by approximately 35%? as well as the risk of
recurrence by treating micrometastatic disease.® This treatment, although effective against
cancer cells, is associated with unintended effects on other normal cells such as hair follicles,
which may result in alopecia.?

Chemotherapy-induced alopecia (CIA), although reversible, has been described as one of the
most common and distressing side effects of cancer therapy, affecting approximately 65% of all
patients and influencing treatment decisions in some women who want to avoid hair loss.* Hair
loss has also been associated with lower overall quality of life (QOL)® and was found to contribute
to depression, a condition associated with poor adherence to chemotherapy and risks of cancer
progression.® In the first study of its kind, Lemieux et al.’ compared mortality amongst women
with non-metastatic breast cancer treated with chemotherapy who used scalp cooling to reduce
CIA compared to similar women who did not. They found no negative impact on survival for
women who used scalp cooling with their chemotherapy.
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Scalp cooling has been proven effective in reducing CIA.” In
a recent review of three studies as well as two prospective
trials, in which patients were randomised to chemotherapy
either with or without scalp cooling, minimal or no hair loss
was seen in patients who received scalp cooling in contrast to
almost 100% alopecia for patients in the control groups. The
effectiveness of this intervention is reported to depend on
many factors including hair curvature, with improved
outcomes suggested in patients with a ‘Caucasian’ type of
hair.* This claim has never been validated in a randomised
prospective trial and prior outcomes are derived mainly
from patients with straight hair; therefore, it remains unclear
whether these results can be generalised to patients with
curlier hair curvature.

In a randomised prospective clinical study, the Scalp Cooling
Alopecia Prevention (SCALP) trial, the cooling system was
significantly more likely to cause less hair loss. In this trial,
although no multivariate analysis by hair type is stipulated,
demographic information shows that only 12% of the study
population was black or African American.® In another
prospective study, the use of scalp cooling was associated
with less hair loss after chemotherapy. In this study, as with
previous trials, black women constituted a minority of the
study population with only 10.4% representation.®

Objectives
The objectives of the study were as follows:

e To determine whether scalp cooling is less effective in
patients with curly hair compared to those with straight
hair and to verify findings from previous research
indicating that the severity of CIA is less in participants
receiving scalp cooling versus those that are not.

e To assess feasibility of conducting a definitive trial in
terms of recruitment and retention.

Methods
Trial design

The trial was a pilot monocentric, prospective, investigator
initiated, randomised (patient) controlled single blind (three
independent dermatologists) study of scalp cooling versus
no cooling in breast cancer patients receiving neoadjuvant or
adjuvant chemotherapy in a 2l-day «cycle. Equal
randomisation (1:1) was employed to provide the greatest
power for testing effectiveness in a future definitive
randomised controlled trail (RCT).

After obtaining institutional approval to conduct the study,
the trial inclusion criteria were amended to include patients
receiving neoadjuvant chemotherapy. This was in keeping
with a recent update to the Groote Schuur Hospital (GSH)
departmental breast cancer clinical protocol.

The study was conducted in cooperation between the
Department of Radiation Oncology Breast Clinic and the
Division of Dermatology at GSH.
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Sample size

Using an online sample size calculator, ClinCalc.com
(https://clincalc.com), it was estimated that 46 participants
would be a large enough sample to provide a measure of the
impact of hair curl variation on scalp cooling. This was based
on the following assumptions: mean hair loss of 95% and
50% within the non-cooling and cooling groups, respectively;
0.05 probability of a type 1 error and powered at 95% to
detect a difference between the two groups. A target of
52 patients was set to account for attrition.

Participants

According to the inclusion criteria, participants should: (1)
belong to female gender; (2) belong to the age group 18-65
years; (3) have had breast cancer surgery — mastectomy or
breast conserving methods, with or without lymph node
removal, < 12 weeks before inclusion or planned surgery
after neoadjuvant chemotherapy; (4) have had planned
antineoplastic therapy with chemotherapy, Adriamycin or
Epirubicin and Cyclophosphamide followed by Paclitaxel
(AC/EC -P), including written consent. Participants were
excluded if they had: (1) evidence of alopecia at baseline, (2)
planned radiation therapy of the skull before or during the
study, (3) antineoplastic therapy within 6 months prior to
baseline, (4) inadequately treated hypo or hyperthyroidism,
(5) known cold sensitivity, cold agglutinin disease,
cryoglobulinemia and cryofibrinogenemia, (6) enrolled in
another study at the time of recruitment, (7) refused to
participate in the study or withdrawn consent before the first
post-treatment assessment.

At the end of each week, the investigator collected and
scanned the files of all patients seen in the breast clinic within
that week to determine eligibility. Potential participants were
then called by the investigator to schedule a screening
appointment prior to commencement of chemotherapy. Once
eligibility was confirmed, informed written consent was
obtained followed by a thorough scalp examination to
exclude baseline alopecia. Pictures and hair samples were
then taken and sent to the University of Cape Town Hair and
Skin Research (HAS) Lab for analysis and geometric
classification. Using objective measures of curliness, such as
a curve diameter meter, curl meter and wave crest assessment,
hair was assigned to eight groups (I-VIII), with I-IV and
V-VIII being classified as straight and curly, respectively.

Randomisation

Prior to commencement of recruitment, sequence generation
was done using the online programme ‘Research Randomizer’
(https://www.randomizer.org). The total number of
participants were divided into two groups of 26 each, curly
and straight hair. For each of these groups, this number was
input into the programme with resultant generation of a
randomised sequence of the letters A and B, in a 1:1 ratio. It
was already decided before randomisation that A would
represent allocation to the cooling arm and B the control arm.
After recruitment and hair type testing, patients were



http://www.sajo.org.za
http://ClinCalc.com
https://clincalc.com
https://www.randomizer.org

allocated to either the straight or curly group and assigned to
either undergo cooling or not, based on the corresponding
letter (A or B) alongside their sequential listing within the
relevant group.

Interventions

At the first chemotherapy treatment visit, participants were
notified of their study group allocation. For participants
randomised to receive scalp cooling, the appropriately sized
cooling cap was selected ensuring good contact with the
scalp. The scalp was then pre-cooled for 30 min prior to
commencement of treatment. Scalp cooling was continued
throughout the administration of chemotherapy and for
90 min afterwards. Patients randomised to the control
group received chemotherapy only.

At all subsequent visits, patients were asked to complete a
hair loss questionnaire. This was followed by obtaining
standardised clinical photographs and hair sampling.

Analytical methods

The research statistician encoded the data in Microsoft Excel.
Stata MP version 14 software was used for data processing
and analysis.

Efficacy of scalp cooling, including in patients with curly
versus straight hair, was determined by objective comparative
percentage hair loss analysis between the groups: three
dermatologists not involved in (and blinded) the trial were
chosen to grade photographs using the Severity ALopecia Tool
(SALT) and a mean score between the dermatologists was
used to allocate severity.

A one-way analysis of variance (ANOVA) was performed to
compare the mean change in CIA severity between
participants with curly and straight hair whilst an
independent f-test was used to make a similar comparison
between the cooling and non-cooling groups. Significant
ANOVA results were further analysed using Tukey honest
significant difference (HSD) (one way). Intra-class correlation
coefficient (ICC) was used to assess agreement between the
three dermatologists.

Recruitment and retention were assessed by the ability to enrol
the pre-set number of participants and the number of patients
retained through each subsequent cycle of chemotherapy,
respectively. A chi-square test was performed to assess the
dropout rate between the cooling and non-cooling groups.
p<0.05 was considered statistically significant.

Results
Recruitment

Fifty-three eligible female patients with breast cancer were
enrolled from the (location masked for blind review)
specialist breast clinic between May 2017 and November
2018. Study recruitment closed once the intended sample size
had been reached.
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Participant flow

Out of the 53 eligible patients screened, 48 (90.6%) fulfilled
the randomisation criteria and agreed to participate in the
study. Study retention figures through the chemotherapy
cycles are reflected in Figure 1°. Thirty-seven (77.1%)
of the randomised patients completed at least one cycle
of chemotherapy, with analysable pictures, and were
included in the final intention-to-treat (ITT) analysis,
including: 17 (45.9%) and 20 (54.1%) in the scalp
cooling and control arms, respectively, of which
18 (48.6%) and 19 (51.4%) had curly and straight hair,
respectively. The reasons provided for participant
withdrawal through the various cycles of chemotherapy
are outlined in Table 1.

Baseline data

Participants in the two groups, cooling and non-cooling,
were similar in terms of age, mean number of chemotherapy
cycles completed, hair relaxer or colour use, smoking history,
breast cancer subtype and prescribed treatment regimen.
However, a higher proportion of patients in the cooling
group were given adjuvant chemotherapy compared to the

Results

Screened and assessed for eligibility (n = 53)

Excluded (n=5):

Declined study participation (n = 1)
Hair chemically altered (n = 2)
Declined chemotherapy (n =2)

—|

v
Randomised (n = 48)

; | )

Randomised to cooling group Randomised to control group

(n=24) (n=24)
Withdrew (n = 4): Withdrew (1 = 4):
No reason (n = 3) No reason (n = 2)

| Change in treatment —» Shaved (n=1)
regimen (n=1) Refused to be
control (n=1)

v v v v

Straight hair Curly hair Straight hair Curly hair
(n=9) (n=11) (n=11) (n=9)

| | |
. !

Completed 7 cycles (n = 3) Completed 7 cycles (n = 6)
Completed 6 cycles (n = 4) Completed 6 cycles (n = 8)
Completed 5 cycles (n = 4) Completed 5 cycles (n = 10
Completed 4 cycles (n =5) Completed 4 cycles (n =11
Completed 3 cycles (n=7) Completed 3 cycles (n =12
Completed 2 cycles (n = 12) Completed 2 cycles (n = 14
Completed 1 cycle (n = 20) Completed 1 cycle (n = 20)

)
)
)
)

Discontinued study prior to
completing chemotherapy (n = 17)
Unanalysable (n = 3)

Discontinued study prior to
completing chemotherapy (n = 14)

Source: Adapted from Eldridge SM, Chan CL, Campbell MJ, et al. CONSORT 2010 statement:
Extension to randomised pilot and feasibility trials. BMJ. 2016;355:i5239. https://doi.
org/10.1136/bmj.i5239

FIGURE 1: Flow diagram of progress through phases of pilot trial.
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non-cooling group (53% vs. 20%) and conversely, a higher
proportion of patients in the non-cooling group were given
neo-adjuvant chemotherapy compared to the cooling
group (80% vs. 40%); see Tables 2 and 3.

Outcomes and estimation

Photographs of alopecia severity were blindly, individually,
assessed for each participant and time point by three
dermatologists using the SALT score.

TABLE 1: Reasons for withdrawal.

Reason Total Cooling No cooling
Shaved hair 6 2 4
Scalp cooling side effects 7 7 0
Defaulted chemotherapy 4 1 3
Chemotherapy stopped 1 1 0
No reason provided 13 6 7
Total 31 17 14

TABLE 2: Baseline characteristics by treatment group.

Characteristics Categories Cooling (n =17) No cooling (n = 20) )

Frequency Percentage Frequency Percentage

Hair type Straight 8 47 11 55 0.630
Curly 9 53 9 45
Hair relaxer or  Yes 7 41 10 50 0.591
colouruse 10 59 10 50
Smoker Yes 3 18 3 15 0.811
No 12 71 12 60
Ex-smoker 1 6 3 15
Unknown 1 6 2 10
Adjuvant Yes 9 53 4 20 0.036*
chemo No 8 47 16 80
Neo-adjuvant  Yes 8 47 16 80 0.036*
iziie No 9 53 4 20
IDC} Yes 17 100 18 90 0.489
No 0 2 10
Chemotherapy EC-P 9 53 7 35 0.331
elingi AC-P 8 47 13 65

IDC, invasive ductal carcinoma, EC-P, Epirubicin followed by Paclitaxel; AC-P, Adriamycin and
Cyclophosphamide followed by Paclitaxel.

*, Statistically significant p < 0.05.
T, The most common type of breast cancer.

TABLE 3: Further baseline characteristics by treatment group.

Characteristics Cooling (n=17) No cooling (n = 20) )
Mean #s.d. Mean £ s.d.

Age (years) 47.76 £ 10.28 49.35 + 7.56 0.5930

Number of cycles completed 2.94+2.36 4.05+2.58 0.1846

s.d., standard deviation.
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When the mean overall change in alopecia severity post-
chemotherapy was compared in the ITT population, no
statistically significant difference in CIA severity was found
between participants with curly (n = 9) and straight (n = 8)
hair (36.11 + 18.33 in the curly-cooling group; 50.89 + 37.04 in
the curly no-cooling group; 38.63 + 23.98 in the straight-
cooling group; 64.09 + 18.84 in the straight no-cooling group;
p = 0.0740). However further analysis, using Tukey HSD,
showed that the mean change in alopecia severity at cycles
2 and 3 were significantly higher in participants with
curly hair randomised to the control group compared to
those with curly hair that underwent scalp cooling. p-values
were 0.0138 and 0.0347, respectively (Table 4).

The mean change in alopecia severity post-chemotherapy
(overall) was significantly higher in the non-cooling group
compared to the cooling group, 58.15 + 28.46 and 37.29 +
20.52, respectively, with p = 0.0167. This result supports
previously reported evidence for the efficacy of scalp cooling
to reduce the severity of CIA. When results were analysed by
cycle (Table 5), statistically significant differences were also
found at cycles 2, 3 and 5, 80.79 + 17.63 versus 42.90 + 34.26;
89.25 + 13.66 versus 57.43 + 11.43; and 79.50 + 27.21 versus
44.25 + 26.42; with p values of 0.0018, 0.0055 and 0.0477,
respectively.

The overall ICC value for the observation of the three
assessors was estimated to be 0.94 (95% confidence interval
[CI]: 0.85-0.97). Further, agreement on alopecia severity was
good in six of seven time points (Table 6).

TABLE 5: Comparative chemotherapy-induced alopecia through each cycle of
treatment in the cooling versus non-cooling groups.

Cycle Cooling No cooling )4
n Mean £s.d. n Mean £s.d.

Overall post-chemo 17 37.29 £20.52 20 58.15+28.46  0.0167*
Cycle 1 17 25.18 +20.28 20 33.40+30.97 0.3555
Cycle 2 10 42.90 + 34.26 14  80.79+17.63 0.0018*
Cycle 3 7 57.43+11.43 12 89.25+13.66 0.0055*
Cycle 4 5 66.40 + 18.73 11  82.45+18.08  0.1255
Cycle 5 4 44.25 +26.42 10 79.50+27.21 0.0477%
Cycle 6 4 26.75 +30.25 8 62.63 + 37.85 0.1322
Cycle 7 3 29+17.47 6 51.33 +39.07 0.4188

s.d., standard deviation.
*, Statistically significant p < 0.05.

TABLE 4: Comparative chemotherapy-induced alopecia through each cycle of treatment across the following groups: curly hair-cooling, curly hair-no cooling, straight hair-

cooling, straight hair-no cooling.

Cycle Curly-cooling Curly-no cooling Straight-cooling Straight-no cooling V4
n Mean *s.d n Mean * s.d n Mean *s.d n Mean £ s.d.

Overall post-chemo 9 36.11 £ 18.33 9 50.89 + 37.04 8 38.63 +23.98 11 64.09 + 18.84 0.0740
Cycle 1 9 19.11+17.03 9 32.11 + 36.06 8 32+22.53 11 34.45 +27.92 0.6084
Cycle 2 6 39 +37.02 5 90.40 £ 12.28 4 48.75 £ 34.07 9 75.44 +18.43 0.0138*
Cycle 3 6 54.17 +31.76 4 95.25 £ 6.95 1 77+0 8 86.25 + 15.54 0.0347*
Cycle 4 5 66.40 + 18.73 4 85.50 +13.20 0 o 7 80.71+21.16 0.2981
Cycle 5 4 44.25 + 26.42 4 86.75 + 18.86 0 - 6 74.67 £32.39 0.1229
Cycle 6 4 26.75 +30.25 4 70.50 + 24.96 0 o 4 54.75 + 50.54 0.2867
Cycle 7 3 - 3 - 0 - 3 - 0.5172

s.d., standard deviation.

*, Statistically significant p < 0.05.
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Interpretation: based on the 95% CI of the ICC estimate,
values less than 0.5, between 0.5 and 0.75, between 0.75 and
0.9, and greater than 0.90 are indicative of poor, moderate,
good and excellent reliability, respectively.

The overall CIA risk ratio (RR), as well as after each cycle of
chemotherapy, was calculated, and is shown in Table 7.

Ancillary analyses

There was insufficient evidence to suggest a difference in the
severity of alopecia caused by the two chemotherapy
regimens, Adriamyecin or Epirubicin plus Cyclophosphamide
and Paclitaxel, 68.64 + 15.90 versus 52.24 + 38.02 and 58.25 +
22.66 versus 70.60 + 29.55; with p-values of 0.1581 and 0.3005
for AC versus P and EC versus P, respectively.

Harms

The study dropout rate was similar in the cooling versus
control groups (17 vs. 14), p-value of 0.451. A comparison of
the attrition rate between the two groups found a non-
significant difference after all cycles except cycle 5 where there
was a significantly higher dropout rate in the cooling group
relative to the no-cooling group (80% vs. 50%, p = 0.047). Three
participants from the cooling group were accidentally deleted
from the study camera further reducing analysable data.

Discussion
Overview

Overall, the mean change in CIA severity was not significant
between participants with straight and curly hair. However,
within the curly group, significantly higher CIA severity was
found in the control group, relative to those receiving scalp
cooling, at two time points: post cycles 2 and 3. Furthermore,
the mean change in alopecia severity post-chemotherapy
(overall) was significantly higher in the non-cooling group
compared to the cooling group.

TABLE 6: Intra-class correlation coefficient values through the chemotherapy
cycles.

Cycle Icc 95% Cl

Overall 0.94 0.85-0.97
Baseline 0.94 0.89-0.97
Cycle 1 0.94 0.89-0.97
Cycle 2 0.91 0.80-0.96

ICC, intra-class correlation coefficient; CI, confidence interval.

TABLE 7: Chemotherapy-induced alopecia risk ratio: curly versus straight hair.

Cycle Number Risk ratio (RR) 95% ClI
Overall post-chemo 37 0.99 0.85-1.16
Post cycle 1 37 0.94 0.77-1.14
Post cycle 2 24 1.08 0.93-1.27
Post cycle 3 19 1.00 1.00
Post cycle 4 16 1.00 1.00
Post cycle 5 14 1.00 1.00
Post cycle 6 12 1.00 1.00
Post cycle 7 9 1.00 1.00

Cl, confidence interval.
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Interpretation

Although no previous trials defined comparative CIA
outcomes by hair curvature as a study objective, in one of the
trials a multivariate analysis failed to show that hair type had
a statistically significant impact.'’ This analysis seems to be in
keeping with our findings of no statistically significant
difference in CIA between curly versus straight hair.
Although the mean change in alopecia severity at cycles 2
and 3 were significantly higher in participants with curly hair
randomised to the control group, compared to those that
underwent scalp cooling, these are to be interpreted with
caution as the overall risk reduction was not statistically
significant, with a RR of 1.08 (95% CI: 0.93-1.27) and 1 (95%
CI: 1), respectively, as demonstrated in Table 7.

Findings from this study (Table 6) seem to be in keeping with
previous findings demonstrating a significant reduction in
alopecia in patients who used scalp cooling whilst receiving
chemotherapy regimens that normally cause severe CIA,
relative to those that did not use scalp cooling during
treatment. Despite this benefit, some patients reported that
the percentage, as well as pattern and distribution, hair loss
was still large and made it cosmetically difficult to conceal,
with some opting to rather shave their heads instead.

The ICC value for the three observers was indicative of good
to excellent reliability (Table 4).

The variable timing of chemotherapy administration between
the cooling and non-cooling groups, as demonstrated in
Tables 2 and 3, is not expected to affect outcomes as the
chemotherapy regimens are similar and the timing of
administration of chemotherapy is not known to influence
susceptibility to CIA.

An unexpected finding in this study was 7 (41.18%) out of 17
patients in the scalp cooling arm withdrawing from the study
because of device-related side effects (previous studies have
reported rates of between 2.8% and 6.18%). Of these, six
(35.29%) cited headaches as the main reason for withdrawal
whilst two (11.76%) withdrew as a result of feeling cold and
one (5.88%) because of scalp tenderness.

The results of this trial support the feasibility of conducting a
larger definitive randomised trial involving breast cancer
patients as a result of receiving chemotherapy (neo-adjuvant
or adjuvant) as part of their radical treatment. Despite the
inability to meet all predetermined criteria and timelines we
believe this trial still demonstrates feasibility albeit with a
need for protocol and resourcing amendments to improve
recruitment and retention rates. With regard to recruitment,
we believe we were probably too confident when targeting a
2-month recruitment period, however with faster hair
classification turnaround times an improvement can be made
on the 18-month timeline attained. To address both the
shortfall in recruitment and retention in a future trial, we
believe the solution is an improvement in human resourcing
as well as securing more scalp coolers.
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One of the goals of this pilot study was to investigate the
feasibility of a future definitive trial based on study recruitment
and retention. It was anticipated that trial recruitment would
begin soon after institutional approval was granted; however,
thishad to be delayed as a result of a change in the departmental
chemotherapy treatment protocol, which necessitated a
subsequent ethics application for approval of the minor change
in the trial protocol. We initially envisioned that recruitment
would run over a 2-month period with the trial completed
within 10 months of commencement. The recruitment time
target was not met, with the number of eligible patients only
being recruited after 18 months and the study concluded after
approximately 20 months of commencement.

The reasons for the delay in recruitment include a higher
than anticipated proportion of patients receiving neo-
adjuvant chemotherapy, which was prioritised for a faster
than usual treatment start date; this often meant that hair
sampling and classification could not be completed in time
for chemotherapy commencement. If the turnaround time for
hair classification was accelerated, this could potentially
reduce the recruitment time period in a future definitive trial.
Another reason is that only two scalp cooling devices were
available for the trial and if patients were booked to start
chemotherapy on a day on which two trial patients
randomised to scalp cooling were already booked, these
patients had to be excluded because of the possibility of them
being randomised to scalp cooling, as a machine would not
be available. In a future trial, the use of more scalp cooling
devices could help to reduce recruitment timelines.

Once randomised, eight patients declined to actively participate
before even beginning the intervention. To avoid early
withdrawal in a definitive study, a suggestion would be to
spend more time explaining the trial and the implications of the
outcomes, including potential benefits for future patients,
during the consent process. A further 31 patients dropped out
of the study (through the subsequent seven cycles of
chemotherapy) for various reasons after receiving at least one
cycle of chemotherapy. Because of time constraints, as the
investigator was in an active clinical training programme at the
time of the pilot trial, patient counselling sessions were often
brief. For the definitive trial, we believe retention rates may be
improved by allocating a dedicated investigator to ensure
adequate counselling of patients at each treatment visit. An
emphasis would need to be placed on addressing the potential
reasons for study withdrawal, as identified in the pilot trial,
including highlighting the possibility of device-related side
effects and encouraging patients to report these as soon as they
occur to allow early management; examples include the early
use of analgesics and body warmers. Dedicating more time to
probing reasons for patient withdrawal (from the pilot trial)
may have assisted in determining such in the patients that
chose not to offer a reason for withdrawal; however, this had to
be balanced with the ethics of respecting the right of patients
not to offer a reason. Most of the patients that chose to shave
their hair did so because of patchy CIA patterns that had a
negative cosmetic effect; encouraging patients to use head
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covers instead of shaving may have reduced the need to shave
in these patients. With regard to the missing pictures, the
camera used for the trial was a shared resource within the
department and some information was lost during the camera
exchange process. A suggestion for a future trial is to obtain a
camera that is solely dedicated to the study so as to limit the
risk of losing information.

Generalisability

Although our data reflect the activities of only a single pilot
trial, we believe that the findings and methods used are well
suited to serve as a template for a future definitive RCT as
well as for analysing other studies with different designs in
other research settings.

Limitations

There are several limitations to this trial. It was a single-
blinded design (because of the cooling) that had a relatively
small sample size. Although it was determined that a
relatively small number of patients (46) were required to
provide adequate data, given that the chemotherapy
regimens used are known to cause marked alopecia, we
were unable to attain 46 as the ITT sample size. Eight
participants (four in each group) dropped out before study
initiation and clinical pictures of three participants in the
cooling group could not be found leaving only 37 with
analysable results at the end of the trial. There was
additional patient drop out through the cycles of
chemotherapy, with a differential attrition noted in favour
of the non-cooling group. It was not determined if this
differential dropout led to biased results.

Conclusion

Our study findings suggest that scalp cooling is effective, as
evidenced by a statistically significant reduction in the
overall mean CIA severity in patients who underwent scalp
cooling compared to the control group. Hair curvature does
not seem to impact the effectiveness of this intervention as a
significant overall reduction in CIA could notbe demonstrated
between patients with straight and curly hair. A larger study
is required to verify these findings.
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