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Effectiveness of Cold Cap in the Prevention of 
Docetaxel-induced Alopecia 
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Docetaxel is a new taxoid antineoplastic agent with clinical efficacy especially in breast cancer. One 
of the most distressing side-effects induced by docetaxel is alopecia. We studied the prevention of 
alopecia by using a cold cap in 98 patients receiving 100 mglm’ docetaxel by 1 h i.v. infusion every 3 
weeks. One patient was lost to follow-up. 83 patients (86%) were evaluated as a success to the cold 
cap, as they presented WHO grade alopecia <2 and no need to wear a wig. 14 patients (14%) had to 
wear a wig; among them, 7 patients withdrew before the evaluation at three cycles. The cold cap is a 
very effective technique with minimal side-effects for docetaxel-treated patients. C 1997 Elsevier 
Science Ltd. All rights reserved. 
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INTRODUCTION 

DOCETAXEL (TAXOTERE “) is a new antineoplastic agent 

from the taxoid family, which promotes the assembly of 

microtubules, stabilising them and preventing their depoly- 
merisation. Several phase II trials have demonstrated that 

this drug has significant and consistent antitumour activity 
in metastatic breast and non-small-cell lung cancers. It has 
also produced significant results in other tumours among 

which include ovarian cancer [ 1, 21. Currently, the rec- 
ommended dose of docetaxel for phase II or III studies is 

100 mgim’ administered as a l-h i.v. infusion repeated 
every 21 days. Phase I trials have demonstrated the toxicity 
of docetaxel: dose-limiting neutropenia, paresthesias, asthe- 
nia, oral mucositis, fluid retention, nail changes and alope- 
cia [l]. Alopecia is common at doses higher than 55 mgim’, 
and has been observed in over two-thirds of patients at 
doses higher than 70 mgim’ during phase I trials [l]. 
Alopecia occurs in over 80% of patients receiving docetaxel 

at the dose of 100 mgim* [3] and represents a major 
psychological drawback for the patients, especially for 
women. Although mostly transient, alopecia is one of the 
most distressing side-effects of anticancer chemotherapy. In 
a study on patient perception of the side-effects of che- 
motherapy, patients chose alopecia as the second worst 
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physical side-effect after nausea and vomiting [4]. Another 

study showed that 88% of the women who received pre-op- 

erative chemotherapy for breast cancer considered alopecia 

the most burdensome aspect of the treatment [5]. Hair loss 
can induce a negative body image, alter interpersonal re- 

lationships, reduce the quality of life and generated enough 

anxiety to cause some patients to reject potentially curative 

treatments, particularly women. 

In our day-care hospital, the prevention of alopecia is an 

important endpoint for nurses and physicians. We use the 
cold cap for the prevention of anthracyclin-induced alope- 

cia: 85% of female patients have no, minor or moderate alo- 

pecia and they do not need to wear a wig or a hat [6]. Due 
to differences in chemotherapy administration schedules 

(IO-min bolus for epirubicin versus 1 h for docetaxel), the 

research nurses modified the cold cap technique and 
adapted it to docetaxel chemotherapy [l]. Preliminary 

results showed good protection from hair loss in 39 patients 
receiving docetaxel 100 mgim’ for metastatic breast cancer 
as second- or third-line chemotherapy. 21 patients had no 

alopecia, grade 1 was observed in 15 patients, grade 2 in 
two patients, and one patient had grade 3 alopecia, who 
had to wear a wig [7]. 

The following study reports the full data which confirm 
these promising results and promotes the cold cap safety 
and efficacy for the prevention of docetaxel-induced alope- 
cia. 
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PATIENTS AND METHODS 
All patients were treated as out-patients. 98 patients 

received docetaxel alone (100 mg/m’ i.v., every 21 days) 
after failure of one or more previous chemotherapy regimen 
during a compassionate use programme or ongoing clinical 
trials from April 1992 to October 1995. 

Patients were offered a cold cap technique aimed at the 
prevention of docetaxel-induced alopecia and were informed 
by the oncologists. The patients (93 females and 5 males) 
received docetaxel chemotherapy for metastatic breast can- 
cer (n = 88), advanced ovarian cancer (n = 3) and advanced 
pancreatic cancer (n = 7). Previous chemotherapy regimens 
were either epirubicin-based or contained mitoxantrone, 
vinorelbine, cisplatin, cyclophosphamide or 5-fluorouracil. 
Some patients had previously worn a cold cap or had 
already experienced hair loss during their cancer treatment. 

Patients were ineligible if they had scalp metastases, prior 
radiation to the scalp, presence of baldness or significant 
hair loss. Clinical and biochemical signs of liver metastases 
or impairment of the liver function were recorded at admis- 
sion. Patients with transaminase enzyme levels below 2.5 
times the upper normal limit were eligible to receive doce- 
taxel chemotherapy. Patients with significant liver metas- 
tases were eligible for docetaxel chemotherapy and cold cap 
if they had only a minor impairment of their liver function. 

Scalp hypothermia was achieved with the Spenco 
Hypothermia Cap filled with cryogel. The cold cap was 
placed in the freezer for a minimum of 12 h prior to use. 
The temperature of the cap had to be below -25°C. First, a 
wet single-use mobcap was placed on the patients’ hair. To 
apply the cap as tightly as possible, it was kept in place by 
bandages wrapped around the head. Cotton protected the 
nape, forehead and ears. The cold cap was applied 15 min 
before the administration of docetaxel and left in place for 
30 min after the beginning of the infusion; then the second 
cap was worn for 45 min. Two cold caps were successively 
used (45 min for each); the cap changing was done quickly 
by two nurses. To improve the hair protection, the research 
nurses gave some advice to the patients: no hair brushing 
during the treatment day, no shampoo for one week, no 
permanent wave or hair colouring during chemotherapy 
treatment, and to have a short haircut. This was done every 
time the patient received docetaxel. The patients were fol- 
lowed and treated until they either stopped receiving doce- 
taxel, or had total hair loss. 

Measurement of the degree of hair loss was determined 
by the nurse. Alopecia was assessed before each docetaxel 
cycle and during at least three consecutive cycles. Hair loss 
was evaluated using the World Health Organisation (WHO) 
criteria for alopecia (grade 0, no hair loss; grade 1, minimal 
hair loss; grade 2, moderate hair loss, patchy alopecia; grade 
3, complete but reversible hair loss; grade 4, complete and 
irreversible alopecia) _ 

Success was defined as WHO alopecia grade <2 and no 
need to wear a wig, according to the patient’s decision. If 
the patient wore a wig whatever the grade of alopecia, this 
was considered a failure. 

RESULTS 
98 patients received docetaxel chemotherapy in combi- 

nation with the cold cap. All patients but one were evaluable 
for the results; one patient was not evaluable, as she refused 
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to continue chemotherapy and was lost to follow-up. The 
median age was 49 years (range 29-73). The median num- 
ber of previous chemotherapy regimens was 2 (range O-5). 
83 female patients had previously received epirubicin-based 
regimen as adjuvant or metastatic treatment. All patients 
except one received at least 3 docetaxel chemotherapy 
cycles, the median number was 5 cycles (range 2-l 1). 

The results are shown in Table 1. 14 (14%) patients were 
evaluated as a failure to the cold cap: 7 of them refused to 
go on through the three cycles with the caps (one at cycle 1, 
two at cycle 2 and 4 at cycle 3); the other 7 patients had to 
wear a wig, 3 had presented with grade 2 alopecia and 4 
patients had grade 3 alopecia. 83 (86%) patients were suc- 
cessful responders to the cap as they had both grade ~2 alo- 
pecia and did not need to wear a wig. 

When considering prior treatment, 83 out of the 97 evalu- 
able patients had previously received anthracyclin-based 
chemotherapy (mostly epirubicin). Information on the 
results of alopecia prevention (with a cold cap) at the time 
of anthracyclin chemotherapy was available for 50 of these 
patients: 20 grade 0, 20 grade 1, 9 grade 2, 1 grade 3, and 
no grade 4. These same patients had the following results 
for docetaxel-induced alopecia prevention: 25 grade 0, 15 
grade 1, 6 grade 2, 4 grade 3 and no grade 4. 14 patients 
had not previously received an anthracyclin-based regimen, 
and their results of docetaxel-induced alopecia prevention 
were 3 grade 0, 5 grade 1, 4 grade 2, and 2 grade 3. 

The cold cap was well tolerated. Its side-effects were mild 
headaches and unpleasant cold sensations. Only 7 patients 
refused to go on with the cold cap (and were considered as 
failures): 5 complained of headaches and 2 were not satis- 
fied because of hair thinning. None of the patients treated 
with scalp hypothermia developed scalp metastases, with a 
median follow-up after the end of the treatment of 9 months 
(range 4-l 2). 

DISCUSSION 
Despite the fact that alopecia is one of the most common 

side-effects of chemotherapy, especially with anthracyclins 
and taxoids, with a major social and psychological impact, 
relatively few trials evaluating different prevention 
approaches have been reported. A literature review has 
recently been published [8]. Four studies showed failure of 
hair loss prevention, but most series showed good hair pres- 
ervation in 50-80% of patients with a scalp-cooling method. 
Several techniques were used to induce hypothermia: simple 

Table 1. Docetaxel-induced alopecia 

Alopecia (WHO grade) 

Grade 0 
Grade 1 

Grade 2 
no wig 

Number of 
patients Results 

35 

37 

11 I 

Efficacy 
n = 83 (85.6%) 

plus wig 

Grade 3 plus wig 

Grade 4 

Withdrawal 

Lost to follow-up 

Total 

3 
4 Failure 

0 n = 14 (14.4%) 

I I 

1 

98 
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bags with crushed ice or frozen cryogel packs, caps contain- patients, treated for metastatic breast cancer, were also 

ing cryogel and an insulation layer, caps connected to a reported. No report of scalp metastasis after the cold cap in 

cooling device using air or fluid and equipped with a ther- adjuvant breast cancer chemotherapy was found in the lit- 

mostat [8]. Our studies, conducted with the Spenco erature [8]. In another study, no scalp metastasis was 

Hypothermia Cap, containing cryogel, gave good hair pres- observed [ 111. In our experience, we have been using the 

ervation (between 80 and 85% with epirubicin 50 mg/m’ cold cap for about 15 years and no increase in the rate of 

and docetaxel 100 mgim2). scalp metastases has been observed. 

The rationale for the use of cold caps is that scalp 

hypothermia causes cutaneous vasoconstriction with a 

reduced blood flow, leading to a reduction in the quantity 

of drugs reaching the hair follicles [9]. The pharmacoki- 

netics of docetaxel fit a tri-exponential curve; the CI, 8 and y 
half-lives with a 115 mg/m2 l-h infusion are 4 min, 36 min 

and 22 h, respectively [l]. This means that the drug is pre- 

sent at high concentrations in the capillary circulation for a 

duration which is shorter than that of hypothermia. Cellular 
uptake by the hair follicles may also be reduced because of 

the lower temperature [lo]. Finally, a reduction in the 

metabolism of local tissue, in response to low temperature 

rather than reduced blood flow, is the most significant factor 

in preventing alopecia [8, 111. 

The influence of liver metastases in decreasing the effec- 
tiveness of the cold cap has been raised by several authors 
[ 16, 171; impaired liver function could reduce the excretion 

of the drug. There is no evidence that liver function 
decreases the efficacy of the cold cap. In one study [15], all 
patients receiving adjuvant chemotherapy had normal liver 
function and failed to benefit from cold caps. Conversely, 
despite a high rate of liver metastasis in our patients, we 

obtained very good hair preservation. 

Limited data are available on the degree of the cooling 

temperature that must be obtained. Hair conservation could 

be obtained when scalp temperature is reduced to a level 

<24’C [ 121 or <22”C [lo]. In our experience, assessment 

of scalp hypothermia was not done. Clinical experiences 
have revealed that hair preservation is improved when the 

temperature of the cap is around -25°C after remaining at 

least 12 h in the freezer. The cold caps are always placed in 

the freezer on the evening prior to use. A cap is used only 

once per day. 

The cold cap is well tolerated. The side-effects are head- 

aches, unpleasant cold sensation and occasional complaints 
of a ‘heavy’ cap [ 11, 171. Tolerability is very good and com- 

parable to other studies [l l-171. Few patients refused the 
cold cap without having tried it, mostly because they were 
more anxious and fearful of losing their hair than of the 
temporary discomfort of the cold cap. However, 10 patients 

refused the cold cap during the docetaxel regimen; putting 
the cold cap on and changing it is a very time-consuming 
process for the nursing staff. In our experience, there is no 
necessity to measure the scalp temperature during treat- 

ment. 

The precooling time ranges from 5 to 20 min (15 min in 

our study) [8]. Most of the reviewed series use a post-injec- 

tion cooling time of 30 min (range 15-60) probably taking 

the doxorubicin pharmacokinetics as their guidelines [8]. 
The post-injection cooling time with docetaxel (l-h infu- 

sion) was 15 min in our study. 

Other techniques to prevent chemotherapy-induced alo- 
pecia are being studied with limited success to date. A 
phase I trial of intracutaneous interleukin 1 to prevent cytar- 

abine-induced alopecia showed no significant protection 
[ 1 S] . Minoxidil is known to induce hair growth in men with 

male pattern baldness. A minoxidil topical solution was not 
effective in the prevention of doxorubicin-induced alopecia 
in a placebo-controlled study [19]. 

Various chemotherapy drugs have been used, with several 

dosages, to evaluate the efficacy of the cold cap. The degree 
of protection against alopecia is both drug and dose-depen- 

dent. Scalp hypothermia resulted in 100% (5/5) minor or 

no hair loss when a dose of ~50 mg [ 111. Our experience 

shows the same difference between the FEC 50 regimen 

(epirubicin 50 mg/m’, 5-fluorouracil 500 mgim’, cyclopho- 

sphamide 500 mg/m2) and the FEC 100 regimen 

(epirubicin 100 mgim’) in larger studies. Hair preservation 

(alopecia grade <2 and no wig) was 85% (64/73) with the 

cold cap during FEC 50 chemotherapy and fell to 64% (25/ 
39) with FEC 100 chemotherapy and increased epirubicin 

doses (J. Bonneterre, Centre Oscar Lambret, France). No 
evident difference seems to exist between the results 

obtained in the prevention of epirubicin-induced alopecia 
and docetaxel-induced alopecia: 85% hair preservation was 

achieved in both series. In addition, previous epirubicin 
treatments do not seem to decrease the efficacy of the cold 

cap in the prevention of docetaxel-induced alopecia. 

Alopecia is one of the most distressing side-effects of che- 
motherapy. Docetaxel, a taxoid with a broad range of anti- 
tumour activity, often induces complete and reversible 
alopecia. The simple technique of scalp cooling appears to 
be as useful in preventing alopecia induced by docetaxel as 

it is for epirubicin. The cold cap is safe, well accepted by 
patients and with no major side-effects. The cold cap can 
be recommended for routine use in docetaxel chemother- 

apy, to improve the quality of life of cancer patients. 
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