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Clinicopathological Correlates and Quality Of Life
Implication Of Chemotherapy Induced Alopecia In

Patients Treated for Breast Cancer
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ABSTRACT @ oPeN AccEss

Background: Chemotherapy-induced alopecia (CIA) is a distressing side effect of chemotherapy that
significantly affects quality of life (Qol) and social image, particularly in cultural contexts such as
Ghana, where hair carries deep symbolic meaning. This study explored the severity, determinants,
Qol impact, and coping mechanisms of CIA among breast cancer patients.

Methods: A quantitative cross-sectional design was employed involving 150 adult female breast
cancer patients who received chemotherapy in 2024 at a major Ghanaian oncology center. Baseline
characteristics were extracted from medical records. QoL was assessed using the researcher-
administered Functional Assessment of Cancer Therapy — Breast (FACT-B) questionnaire before the
first chemotherapy cycle and two weeks post-completion. CIA severity was patient-reported and
graded using the Common Terminology Criteria for Adverse Events (CTCAE v5.0).

Results: Severe Grade Il CIA was observed in 83.3% (n=125) of participants. The most frequently
prescribed regimen was Adriamycin-Cyclophosphamide followed by Paclitaxel (66%), a taxane-based
therapy. No significant association was found between chemotherapy regimen or age and alopecia
severity. QoL analysis revealed a significant decline in functional well-being (13.1 to 12.0, p<0.001).
Coping strategies were dominated by wigs combined with support groups, used by 98% of patients.
Conclusion: CIA imposes substantial physical and psychological burdens. The study highlights the
need for integrated support services to address these impacts. Future research should examine the
influence of chemotherapy dosing and adopt longitudinal approaches to survivorship care to optimize

patient outcomes and inform national guidelines.
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Introduction

Healthy hair, irrespective of the length and thickness, signifies a sense of self-esteem and self-confidence
among women of all race. Hair loss not only affect aesthetics and body images but affects psychological
well-being and quality of life of women'. In the management of locally advanced breast cancer in women,
cytotoxic chemotherapy is employed as part of the treatment modality. Scalp hair loss due to administration
of chemotherapy is one of the documented reversible adverse effects of chemotherapy?. This is called
Chemotherapy Induced Alopecia (CIA), defined as the t or complete loss of hair due to chemotherapy with
a predilection for areas with low total hair densities, in particular the crown and frontal areas of the scalp®.

However, this can occur in other areas of the body including the eyelash, extremity, axillar and pubic region”.

Chemotherapy-induced alopecia (CIA) is a well-documented adverse effect of systemic cancer therapy and
arises from the cytotoxic impact of chemotherapeutic agents on rapidly proliferating cells, particularly the
keratinocytes of the hair matrix during the anagen phase of the hair growth cycle. Cytotoxic medications
lack selectivity for malignant cells only and as part of their target affect other rapidly dividing cells, including
those within the hair follicle. Consequently, chemotherapy disrupts DNA synthesis, mitotic processes and
microtubule dynamics in hair matrix keratinocytes, culminating in apoptosis, mitotic arrest and follicular
dystrophy. This action results in the production of structurally fragile, tapered hair shafts at the scalp surface
that easily fall off¢. Furthermore, chemotherapeutic agents precipitate a premature transition of follicles
from the anagen to the catagen phase, accompanied by oxidative stress and the release of pro-inflammatory
cytokines, thereby amplifying follicular injury’. Clinically, the onset occurs two to four weeks after treatment
initiation and reaches its peak within one to two months. This adverse effect is often reversible and occurs
within three to six months following cessation of cytotoxic medication. However, the new hair may differ in
texture and curl pattern®. Scalp cooling is the documented effective method for preventing CIA’. This is a
technique that involves reducing the temperature of the scalp immediately before, during, and after
chemotherapy treatment”'?. The cooling stimulates vasoconstriction of scalp vasculature resulting in the
reduction of the amount of chemotherapy medication that reach the hair follicles®. Through this process,
the metabolic activity of the hair follicles reduces, making them less susceptible to damage from the agent.
Despite its effectiveness, scalp cooling is not without limitations. Other emerging options includes oral
minoxidil, Photo-biomodulation Therapy (PBMT), and Platelet-rich Plasma injections®'". Unfortunately, no
modalities of treatment are readily available in Africa and therefore the impact of CIA on Quality of life (Qol)
of patients cannot be underestimated especially in a society with diverse cultural setting and belief systems
about body image. The aims of the study therefore were to assess the severity of CIA, identify factors
associated with CIA and to evaluate the impact of CIA on the QoL of breast cancer patients treated with

Chemotherapy.

Materials and Methods

This study adopted a retrospective quantitative cross-sectional study design involving patients diagnosed
with breast cancer who received chemotherapy as a treatment modality. The study was conducted at a
major Ghanaian Oncology center with a population comprising adult female patients = 18 years with a
histologically confirmed diagnosis of invasive breast cancer who were treated from January to December
2024. Furthermore, the study also involved patients who received chemotherapy as part of their treatment.
Patients with poor performance status (ECOG 3 and above) were excluded from the study likewise those
with pre-existing alopecia, other medical conditions causing hair loss, patients who had voluntarily shaved
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their hair prior to starting chemotherapy and male patients. The sample size of 150 was determined using
Slovin's formula with tolerance error of 5% and a population size of 239 patients in the preceding year. A

purposive sampling technique was employed for the study from 27" March,2025 to 28" November, 2025.

The data collection tool employed to assess the quality of life (Qol) for this study is the Functional
Assessment of Cancer Therapy-Breast (FACT-B) standard questionnaire. The questionnaires were
administered and retrospectively completed by patients using self-reported recall. Eligible patients were
identified from the Centre’s database based on predefined inclusion criteria and contacted by telephone.
Assessments captured patient-reported outcomes at two predefined clinical time points: before the
initiation of chemotherapy and one month after completion of the final chemotherapy cycle for patients
treated with curative intent, and after the eighth cycle of chemotherapy for patients receiving palliative
treatment, irrespective of the treatment regimen. Verbal informed consent was obtained from patients via
telephone at the time of enrolment, and written informed consent was subsequently obtained during the
patients’ next scheduled visit to the Centre prior to questionnaire administration.

The grading of CIA was based on the Common Terminology Criteria for Adverse Events (CTCAE) grading
scale based on patient self-reported hair loss and clinician documentation of percentage hair loss in clinical
files. Statistical analysis was performed using SPSS version 25. Descriptive statistics were used to summarize
the socio-demographic, clinical, treatment characteristics, patient coping strategies and head covering
preferences of the study population. Continuous variables were presented as means and standard
deviations, while other categorical variables were presented as frequencies and percentages. To determine
the association between various patient characteristics (such as age, molecular subtype, cancer stage,
histological type, BMI, BSA, alcohol intake, smoking status) and treatment-related factors (number of
chemotherapy agents, chemotherapy regimen) with the severity of chemotherapy-induced alopecia, Chi-
square tests of independence were conducted. Furthermore, a multiparametric logistic regression analysis
was performed to identify factors independently associated with the severity of chemotherapy-induced
alopecia.

The impact of chemotherapy on patients' quality of life was assessed by comparing pre-treatment and post-
treatment scores across the various domains of the Functional Assessment of Cancer Therapy-Breast
questionnaire. Paired samples t-tests were utilized to evaluate the statistical significance of the mean
differences between pre- and post-treatment scores for each FACT-B domain and the FACT-B Total Score.

A p-value of less than 0.05 was considered statistically significant for all analyses.

The study was conducted in strict adherence to the declaration of Helsinki. Patient’s data were anonymized
by removal of any identifiers and replaced by uniquely generated identification numbers before analysis,
ensuring confidentiality and compliance with ethical guidelines. Ethical clearance for the study was obtained
from the Ethics and Protocol Review Committee of the School of Biomedical and Allied Health Sciences of
the University of Ghana with reference number SBAHS/AA/RAD/10974244/2024-2025 prior to the
commencement of the study. A pictorial representation of the study framework is depicted in fig 1.
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[ Study formulation, design and Ethical approval J

I

Population and sample size determination:

Total population: 239, sample size 150

[ | |

/ /— Exclusion criteria —\

Inclusion criteria:

Female patients = 18 years with invasive ECOG = 3, pre-existing alopecia, other

breast cancer and chemotherapy is part medical causes of alopecia and

of their treatmeant voluntary shaving of hair prior to
treatment

p AN /

- Il

79 patients excluded

160 patients enrolled

l

Data collection

Il

Data analysis and presentation

Fig 1: Framework of Study

Results
A total of 150 patients participated in the study with 30% between the age of 50 and 59 years whereas 30

were younger than 40 years (fig 2). The mean age was 50.6 (SD 12.5) years, ranging from 28 to 83 years.
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Fig 2: Age distribution of study participants

Most patients were married (85; 56.7%), followed by widow (24; 16%), single (22; 14.7%), and divorced (19;
12.7%). In terms of residence, the majority (114; 76%) lived in urban areas, with fewer patients residing in
peri-urban (32; 21.3%) and rural communities (4; 2.7%). Employment status indicated that most participants
were employed (139; 92.7%) whiles 11 patients (7.3%) were unemployed. Assessment of performance status
using the ECOG scale showed that before chemotherapy, 118 patients (78.7%) had a score of 0, 27 (18%)
a score of 1, and 5 (3.3%) a score of 2. After starting chemotherapy, a slight shift was observed, with 121
patients (80.7%) recording an ECOG score of 0, 21 (14%) a score of 1, and 8 (5.3%) a score of 2 (Tabel 1).
Furthermore, Majority were married (57.3%), had no history of alcohol intake (69.3%) or smoking (84.7%)
and the most prevalent histology was invasive ductal carcinoma (87.3%) as shown in table 6. In all, 14% each

were diagnosed with stage 1B and IIIC breast cancer whereas 20.7% were diagnosed with stage IV disease
(Table 2).

Table 1: Sociodemographic and Clinical Characteristics

MARITAL STATUS Total Number of | PERFORMANCE Total Number of Patients (%)
Patients (%) STATUS

Divorced 19 (12.7%) Pre-Chemo After starting

Chemo

Married 85 (56.7%) ECOG score 0 118(78.7%) 121(80.7%)

Single 22 (14.7%) ECOG score 1 27(18%) 21(14%)

Widow 24 (16%) ECOG score 2 5(3.3%) 8(5.3%)

RESIDENCE Total Number of | OCCUPATION Total number of patients (%)
Patients (%)

Urban 114(76%) Employed 139 (92.7%)

Per-urban 32(21.3%) Unemployed 11(7.3%)

Rural 4 (2.7%)

ECOG -Eastern Co-operative Oncology Group
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Table 2: Breast Cancer Stage and Molecular subtype of Study participants

STAGE Total Number | MOLECULAR Total Number of
of patients (%) | SUBTYPE patients (%)

Stage IA 2 (1.3%) Tripple Negative 59(39.3%)

Stage IB 5 (3.3%) Luminal A 7(4.7%)

Stage IIA 19(12.7%) Luminal B 55(36.7%)

Stage IIB 21(14%) Her 2 enriched 29(19.3%)

Stage IlIA 22(14.7%)

Stage IIIB 25(16.7%) TREATMENT INTENT Total Number of

Stage IIIC 21(14%) patients (%)

Stage IV 31(20.7%) Curative 110 (73.4%)

Unspecified 4 (2.7%) Palliative 40 (26.7%)

Table 3 summarizes the distribution of chemotherapy regimens and associated toxicity grade. Overall,
Grade 2 toxicity predominated (125 cases) compared to Grade 1 toxicity (25 cases), indicating that most
patients experienced moderate rather than mild adverse effects. The AC—Taxol regimen was by far the
most commonly used, accounting for 99 patients (66%), and also contributed the largest share of both
Grade 1 (22 cases) and Grade 2 (77 cases) toxicities. This was followed by Taxol only with 22 patients (14.7%),
and AC only with 15 patients (10%), both also showing a higher proportion of Grade 2 toxicities. All other
regimens were used infrequently, each representing <2% of the study population, and were associated
almost exclusively with Grade 2 toxicities, with minimal or no Grade 1 events.

Table 3: Chemotherapy Regimen

Chemotherapy Regimen Grade 1(n) Grade 2 (n) Total number
of patients (%)

AC—Taxol 22 77 99(66%)

TCHP 0 3 3(2%)

Taxol only 1 21 22(14.7%)

TC 0 2 2(1.3%)

Cisplatin/Etoposide —

Gemcitabine/cisplatin 0 1 10.7%)

ADM only 1 1 2(1.3%)

AC only 1 14 15(10%)

Taxol — ADM 0 1 1(0.7%)

Xeloda — Taxol 0 2 2(1.3%)

Gemcitabine/carboplatin only 0 1 1(0.7%)

Docetaxel — cisplatin 0 1 1(0.7%)

AC — Carboplatin + Taxol 0 1 1(0.7%)

Total 25 125 150
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AC-Adriamycin/Cyclophosphamide, TC- Docetaxel/ Carboplatin, ADM- Adriamycin,
TCHP- Docetaxel/Carboplatin/Trastuzumab/Pertuzumab

Table 4 demonstrates the relationship between the number of chemotherapy agents and severity of hair
loss among the study patients. Overall, Grade 2 hair loss was predominant (125 patients; 83.3%), while
Grade 1 hair loss was less common (25 patients; 16.7%). Patients receiving three-agent regimens constituted
the majority (99 patients; 66%) and also had the highest number of both Grade 1 (22 cases) and Grade 2
(77 cases) hair loss. Single-agent and two-agent regimens accounted for smaller proportions (24 (16%) and
22 (14.7%) patients respectively) and were mainly associated with Grade 2 hair loss. The four-agent regimen
was least common (5 patients; 3.3%) and showed only Grade 2 hair loss. Although there appears to be a
trend toward increased severity with combination therapies, the association between the number of
chemotherapy agents and hair loss severity was not statistically significant (p = 0.081).

Table 4: Association between total number of agents used for chemotherapy regimen and Hair Loss

Severity.
Chemotherapy Agents Severity of Hair Loss.
Grade 1 Grade 2 Total p-value

Number of
patients (%)

Single Agent 2 22 24(16%) 0.081

Two Agents 1 21 22(14.7%)

Three Agents 22 77 99(66%)

Four Agents 0 5 5(3.3%)

Total 25(16.7%) 125(83.3%) 150(100%)

With respect to the time of onset of hair loss, it most commonly occurred at 3 weeks (93 patients), followed
by 6 weeks (50 patients), and was least frequent at 9 weeks (7 patients). Taxane-based regimens were the
predominant treatment, accounting for 131 patients (87.3%), and showed the highest frequency of early
onset hair loss, particularly at 3 weeks (81 cases), with fewer cases at 6 weeks (43) and 9 weeks (7). Non-
taxane regimens were less common (19 patients; 12.7%) and demonstrated a similar pattern, with most hair
loss occurring at 3 weeks (12 cases) and 6 weeks (7 cases), and none at 9 weeks. Despite the apparent earlier
onset in taxane-based therapies, the association between chemotherapy regimen type and timing of hair
loss was not statistically significant (p = 0.577).

Table 5: Association between Time of onset of CIA and severity of CIA.

Chemotherapy Onset of Hair Loss

Regimen
J 3weeks 6weeks 9weeks  Total Number of p-value

patients (%)

Taxane-based 81 43 7 131(87.3%) 0.577
Non-Taxane based 12 7 0 19(12.7%)
Total 93 50 7 150(100%)
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In table 6, Grade Il chemotherapy-induced alopecia (CIA) was more common than Grade | across all patient
groups. The highest proportions of patients were within the 50-59 years age group, triple-negative and
luminal B subtypes, and advanced disease stages, particularly Stage IV. Despite these distributions, no
patient-related, disease-related, or treatment-related variable including age, molecular subtype, stage,
histological type, BMI, BSA, alcohol use, smoking status, and chemotherapy regimen showed a statistically
significant association with CIA severity (all p-values > 0.05). Overall, CIA severity appeared consistent
across all subgroups, with no significant predictors identified.

Table 6: Multiparametric analysis of patient’s variables and CIA.

VARIABLE Grade | CIA Grade Il CIA  Total Number  of pvalue
patients (%)

AGE 0.928

20-29 0 3 3(2%)

30-39 5 22 27(18%)

40-49 8 32 40(26.7%)

50-59 6 39 45(30%)

60-69 4 20 24(16%)

>70years 2 9 11(7.3%)

MOLECULAR SUBTYPE 0.726

Tripple Negative 9 50 59(39.3%)

Luminal A 2 5 7(4.7%)

Luminal B 8 47 55 (36.79)

Her 2 enriched 6 23 29(19.3%)

STAGE 0.897

Stage IA 0 2 2 (1.3%)

Stage 1B 0 5 5(3.3%)

Stage lIA 2 17 19(12.7%)

Stage IIB 5 16 21(14%)

Stage IlIA 4 18 22(14.7%)

Stage IIIB 5 20 25(16.7%)

Stage lIC 4 17 21(14%)

Stage IV 4 27 31(20.7%)

Unspecified 1 3 4 (2.7%)

HISTOLOGICAL TYPE 0.593

Invasive ductal carcinoma 22 109 131(87.3%)

Invasive Lobular carcinoma 1 7 8(5.3%)

Invasive carcinoma No special 1 8 9 (6%)

type

Mixed histology 1 1 2(1.3%)

BMI 0.442

Underweight (<18kg/m 8 2 10(6.7%)

Normal weight (18.5-24.9) 53 40 93(62%)

Overweight (25-29.9) 8 33 41(27.3%)

Obese (>30) 42 48 6(4%)

BODY SURFACE AREA (BSA) 0.085

1-1.9 24 103 127(84.7%)
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>2 1 22 23(15.3%)

ALCOHOL INTAKE 0.874
Yes 17 87 104(69.3%)

No 8 38 46(30.7%)

SMOKING 0.612
Yes 22 105 127(84.7%)

No 3 20 23(15.3%)

CHEMOTHERAPY REGIMEN 0.442
Taxane Based 23 108 131(87.3%)

Non-Taxane Based 2 17 19(12.%)

The findings indicates that there are significant changes in quality of life (Qol) following treatment across
all FACT-B domains (p < 0.001) as shown in Table 7. There were marked improvements in physical (+5.79),
emotional (+4.34), social/family (+1.73), and breast cancer-specific well-being (+3.43). In contrast, functional
well-being declined slightly (-1.11) after treatment. Overall, the FACT-B total score increased substantially
(+14.19), indicating a significant overall improvement in QoL despite some reduction in functional well-
being.

Table 7: Qol changes of Study Participants.

FACT-B Domain Pre-Treatment Post-Treatment Mean t-statistic p-value
Mean (S.D) Mean (S.D) difference

Physical Well- 12.55(4.33) 18.34(4.17) 5.79 13.69 <.001
Being

Social/Family 13.01(3.44) 14.74(2.95) 1.73 5.66 <.001
Well-Being

Emotional Well- 10.85(2.27) 15.19(2.70) 4.34 19.09 <.001
Being

Functional Well- 13.09(3.34) 11.98(2.82) -1.11 -5.56 <.001
Being

Breast Cancer 15.49(3.88) 18.92(3.28) 3.43 23.32 <.001
Subscale

FACT-B Total 64.98(8.32) 79.17(6.40) 14.19 22.99 <.001
Score

All patients adopted coping strategies in adjusting to CIA (Table 8), with head coverings alone being the
most common (58.7%), while 41.3% combined head coverings with support group participation,
highlighting the role of both physical and psychosocial coping methods. Among participants using head
coverings, wigs were overwhelmingly preferred, with 147 patients (8%) choosing wigs, while only 3 patients

(2%) used scarves. This indicates a strong preference for wigs as the primary method of managing hair loss.
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Table 8: Coping Strategies Adopted by Patients to manage CIA.

. . Number of
Coping Mechanisms .
patients (%)

Head coverings 88(58.7%)
Support Groups & Head Coverings 62(41.3%)
Total 150(100%)

Discussion

Hair is strongly tied to identity, femininity and dignity in most part of the world especially among women.
The sudden loss of hair can be a visible and distressing reminder of illness'?. The findings not only highlight
the insights into the epidemiological, clinical and treatment related factors associated with CIA but also its
impact on patients’ lives. The mean age of participants was 50.6 years, with the majority falling within the
40-59 year age range, consistent with the global peak incidence of breast cancer in middle-aged women.
Invasive ductal carcinoma was the predominant histological subtype (87.3%), and most patients presented
with advanced disease (stages IlI-IV), aligning with reports from other low- and middle-income countries
where late presentation remains common. Taxane-based regimens were most frequently administered
(87.3%), reflecting the standard of care protocols in breast cancer management, yet also known to be
strongly associated with CIA due to their potent cytotoxic effects on anagen hair matrix keratinocytes.

The severity of CIA in this cohort was remarkable, with 83.3% of patients experiencing Grade Il alopecia
compared to only 16.7% with Grade |. This distribution underscores the high susceptibility of hair follicles
to taxane- and anthracycline-induced cytotoxicity, which disrupts mitotic activity and accelerates follicular
apoptosis'. Although a majority of patients received multi-agent regimens, statistical analysis did not
demonstrate a significant association between the polychemotherapy. This finding suggests that the
intrinsic follicular toxicity of individual drugs, particularly taxanes, may outweigh the cumulative effect of
polychemotherapy, a phenomenon corroborated by prior studies reporting taxane-related alopecia as both
severe and sometimes irreversible®. Also, the onset of alopecia was predominantly observed within three
weeks of initiating chemotherapy, consistent with the classical presentation of anagen effluvium, whereby
rapidly dividing hair matrix cells are abruptly damaged

Notably, multiparametric regression analysis to determine some factors that may determine he severity of
CIA revealed no associations between CIA severity and patient-related variables (age, BMI, body surface
area, molecular subtype, disease stage, alcohol intake or smoking). This suggests that the pathogenesis of
ClAis largely pharmacologically driven, reinforcing its characterization as an unavoidable treatment-related
toxicity rather than an outcome modifiable by baseline demographic or clinical factors. Interestingly,
despite the high prevalence of severe alopecia, patients reported a significant overall improvement in QoL
scores post-chemotherapy, particularly in the domains of physical, social/family, emotional well-being, and
breast cancer-specific concerns. The finding highlights the primacy of disease control and survival benefits
in shaping patients’ perception of treatment outcomes, although the decline in functional well-being can
be attributed to lingering challenges related to body image, daily activity, and treatment-related fatigue.
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Coping mechanisms adopted by patients further underscore the psychosocial burden of CIA™. In some
parts of the world, interventions such as scalp cooling are increasingly available to help reduce hair loss®'¢,
but such option remains very limited and almost nonexistent in Ghana. Nearly all participants used head
coverings, with wigs being overwhelmingly preferred in 98% of patients. The preference for wigs, speaks to
the cultural and social meaning of hair for women in Ghana. For some women, this loss is as emotionally
painful as the physical side effects of chemotherapy. It is therefore not surprising that 41.3% sought
additional support through patient groups, emphasizing the importance of social and psychological support
systems in mitigating the distress caused by CIA. The coping strategies employed in this study highlight
resilience but also point to gaps in supportive care. While wigs and support groups provide comfort, they
do not prevent the distress caused by CIA. Therefore, these findings echo previous reports that CIA, though
not life-threatening, exerts significant psychosocial impacts, including anxiety, depression, and reduced self-
esteem'”"®. Thus, while advances in chemotherapy continue to improve survival, supportive strategies such
as patient education, counseling, and access to cosmetic aids remain essential components of holistic breast
cancer care. Expanding access to these supportive measures could make a significant difference in how
women experience chemotherapy, helping them to preserve not only their health but also their sense of

self19.20

This study has several limitations that should be acknowledged. First, it was conducted at a single tertiary
facility. While this setting is a major referral center in Ghana, the findings may not be entirely generalizable
to all breast cancer patients in other regions of the country or to different healthcare systems. Second, the
study employed a purposive sampling technique, which, although appropriate for targeting specific
inclusion criteria, introduces selection bias that could affect the representativeness of the sample.

Furthermore, there was reliance on self-reported measures of CIA and QolL, which are subject to recall bias
and individual differences in perception. Additionally, although the CTCAE scale was used alongside
clinician documentation, subjective variability in grading hair loss cannot be entirely ruled out. The cross-
sectional nature of the design also restricts the ability to draw causal inferences between chemotherapy-
induced alopecia and changes in quality of life. Lastly, while efforts were made to account for missing data
by oversampling, the potential impact of incomplete data and patient attrition could not be completely
eliminated.

Conclusion

In conclusion, this study illustrated a high incidence and severity of CIA in Ghanaian breast cancer patients.
This depends on the chemotherapeutic agent used and not on patient’s clinical characteristics. Despite
significant improvements in QoL post-treatment, the profound psychosocial impact of CIA, particularly body
image concerns and psychological distress, was evident, leading patients to adopt diverse coping

mechanisms.
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