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 Abstract 
  Background.  Taste alterations (TAs) are frequently reported by chemotherapy patients. However, research on this topic is 
very scarce. The etiologies of TAs are not fully known and prevalences may vary across tumour types and chemotherapy 
regimens. The aim of the present study was to longitudinally investigate TAs in patients with breast cancer or gynaeco-
logical cancers receiving chemotherapy, and to provide expected values for TAs for these patient populations.  Patients and 
methods.  One hundred and nine cancer patients (32.1% gynaecological cancer, 67.9% breast cancer) receiving chemo-
therapy at the Department for Internal Medicine of Kufstein County Hospital were consecutively included in the study. 
At each visit the Quality of Life Questionnaire-Core30 and a screening scale for TAs, consisting of two validated questions 
taken from the European Organisation for Research and Treatment of Cancer item bank was administered. Statistical 
analysis was performed using mixed-effect models.  Results.  The prevalence of TAs in breast cancer and gynaecological 
cancer patients receiving chemotherapy was high (76.1%). There were differences in the extent of TAs as well as in their 
time course across treatment groups. The lowest TAs were found in breast cancer and gynaecological cancer patients treated 
with gemcitabine. The highest TAs were found in breast cancer patients treated with epirubicin/docetaxel/capecitabine. The 
steepest increase of TAs was found in patients treated with epirubicin/docetaxel. Moreover, signifi cant associations between 
TAs and appetite loss as well as fatigue were found.  Conclusion.  The results show that TAs are an issue in breast and gynae-
cological cancer patients receiving different chemotherapy regimens. There is a need for a more systematic investigation of 
TAs in chemotherapy patients in general as well as the need to address this issue in clinical practice.   

  Health care providers in oncology are very familiar 
with chemotherapy patients ’  problems with taste 
alterations (TAs). Patients ’  sense of taste can 
be affected quantitatively (increased or decreased per-
ception) or qualitatively (distorted perception) [1]. 
Thus, food often tastes different or even unpleasant 
and sometimes eating becomes a more and more 
aversive activity. On one hand, the burden from the 
loss of patients ’  ability to enjoy meals and the loss of 
the associated social involvement can be severe. 
Taste-related problems, such as food aversions and 
malnutrition clearly affect daily living and emotional 

well-being [2]. Thus, on the other hand, TAs also 
have to be discussed against the background of can-
cer cachexia, including its unfavourable effects, such 
as decreased response to therapy, increased mortal-
ity, enhanced morbidity of side-effects and prolonged 
length of hospital stay [3 – 5]. 

 Despite the observed frequency of this  chemo-
therapy side-effect it has not yet been given much 
attention in research. The few studies allowing prev-
alence estimates report rates between 38% and 84% 
[6 – 10], a broad range partly attributable to a diversity 
of concepts and measures of TAs as well as to a broad 
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range of investigated patient groups with different 
diagnosis, receiving various chemotherapy  regimens. 

 Causes for TAs in chemotherapy patients in gen-
eral are manifold and to date often remain undeter-
mined. Some authors suggest that the tumour itself 
contributes to the manifestation of TAs [11 – 13]. 
Other factors known to infl uence taste sensation are 
poor oral hygiene, gastrointestinal refl ux, infections, as 
well as some medications, especially antibiotics [1]. 

 TAs often start with the beginning of chemo-
therapy [6] and persist from a few hours to weeks or 
even months [2]. Various chemotherapeutic sub-
stances, such as folinic acid antagonists, cyclophos-
phamide, platines and taxanes, have been associated 
with TAs, predominantly with a metallic sensation 
[1,3]. Suggested mechanisms include direct effects 
on the epithelial cells of the taste receptor, such as 
receptor cell destruction or interference with cellular 
turnover, as well as secondary effects, such as che-
motherapy induced mucositis. Some cytostatics pen-
etrate the blood-brain barrier and might affect taste 
sensations in the central nervous system, e.g. by 
modifying afferent pathways. Further suspected 
causes of TAs within chemotherapy are oxidative 
stress and metabolic changes [1]. 

 There is little information concerning differences 
in the impact of different chemotherapy regimens 
on the severity or type of TAs. A previous study con-
ducted within our group therefore aimed at providing 
expected values from TAs screening for lung, colorectal 
and pancreatic cancer patients receiving combination 
therapy with gemcitabine/platinum, etoposid/platinum, 
oxaliplatin/leukovorin/5-fl uorouracil, gemcitabine/
capecitabine, vinorelbine/platinum, or gemcitabine or 
irinotecan as single agents [14], showing that chemo-
therapy type has a signifi cant impact on the severity 
of TAs. The present study amends our previous work 
by ascertaining such expected values for chemotherapy 
patients with breast cancer (BC) or gynaecological 
cancer (GC), representing two important diagnostic 
groups receiving chemotherapy. 

 The aims of this study were:     1. Investigating the 
prevalence and severity of taste alterations in breast 
cancer and gynaecological cancer patients receiving 
chemotherapy;     2. Investigating the impact of clinical 
variables (especially chemotherapy regimen) on taste 
alterations;     3. Investigating time course of taste alter-
ations across treatments;     4. Investigating the impact 
of taste alterations on patients ’  quality of life (QOL).     

 Patients and methods  

 Sample 

 Patients at the Department of Internal Medicine of 
Kufstein County Hospital in Austria were considered 

as eligible for the study if they were diagnosed with 
BC or GC. 

 Inclusion criteria were: current chemotherapy 
(adjuvant, neoadjuvant or palliative); expected sur-
vival time of more than six months and German 
speaking. 

 Exclusion criteria were: endocrine therapy and 
overt cognitive impairments. 

 The study was approved by the Ethics Commit-
tee of Innsbruck Medical University. Sociodemo-
graphic and clinical data were gathered from hospital 
records.   

 Procedure 

 Data collection for this study was done within ongo-
ing patient reported outcome (PRO) monitoring as 
part of clinical routine and patients were included 
consecutively. Assessments were done during inpa-
tient stay or outpatient visit for chemotherapy admin-
istration. All patients were medically examined before 
administration of chemotherapy as a part of clinical 
routine. Patients provided informed consent and 
completed the Quality of Life Questionnaire-Core30 
of the European Organisation for Research and 
Treatment of Cancer (EORTC QLQ-C30) and two 
questions concerning TAs on a tablet PC. A study 
nurse supervised data entry. For electronic PRO data 
capture we used software named Computer-based 
Health Evaluation System (CHES) [15]. 

 The measurements taken within the fi rst week of 
the fi rst cycle of chemotherapy constitute the base-
line. TAs and QOL then were assessed at every in- 
and outpatient visit for chemotherapy administration 
up to 180 days after study enrolment.   

 Assessment instruments  

 EORTC QLQ-C30.   All patients completed the 
EORTC QLQ-C30 [16] which is an internationally 
validated and widely used QOL-instrument for can-
cer patients. It provides measures of functioning 
(Physical Functioning, Social Functioning, Role 
Functioning, Emotional Functioning, Cognitive 
Functioning), symptoms (Fatigue, Nausea/Vomiting, 
Pain, Dyspnoea, Sleeping Disturbances, Appetite 
Loss, Constipation, Diarrhoea and Financial Impact) 
and a scale for global QOL.   

 Taste Alteration Scale.   As a supplement to the QLQ-
C30 we added a short scale for screening for TAs, 
which has previously been applied [14]. The scale 
consists of two items concerning taste and smell 
alterations ( “ Have you had problems with your sense 
of taste? ”  and  “ Did food and drink taste different 
from usual? ” ) which have been taken from the 
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EORTC Quality of Life Group item bank [17]. Thus, 
according to the QLQ-C30 style, a four point Likert 
scale (1 – not at all to 4  – very much) is used and then 
scores are transformed to range from 0 to 100. The 
time frame the questions refer to is one week. 

 Based on the wording of the response categories 
we categorised scores of 0 points as “no taste altera-
tions”, 16.7 and 33.3 as “mild taste alterations”, 50.0 
and 66.7 as “moderate taste alterations” and 83.3 
and 100.0 as “severe taste alterations”. This is a com-
mon approach in PRO studies [18 – 20].    

 Statistical analyses 

 Descriptive statistics for the patient sample are given 
as percentages, means, standard deviations, and 
ranges. To analyse the association of the TA score 
with the EORTC QLQ-C30 scores we calculated 
Pearson correlation coeffi cients. 

 Longitudinal analysis of TAs was based on linear 
mixed effect models (including a random baseline 
term and a fi rst order auto-regression to adjust for 
repeated observations from the same patient). To 
develop a multivariate model for the prediction of 
TAs with help of clinical and sociodemographic 
patient characteristics (see Table I) including time 
since baseline (days since fi rst assessment) we per-
formed a backward predictor selection. This means 
that we started with univariate analysis and included 
then all variables showing an association (p  �  0.10) 
with TAs in a preliminary multivariate model. From 
this model we removed stepwise the least signifi cant 
predictor until all remaining predictors showed a 
signifi cant association with TAs (i.e. backward 
elimination). 

 Chemotherapy regimen was used as a factor with 
small chemotherapy regimens being collapsed to an 
 “ other regimens ”  category. In case of poly-chemo-
therapy with epirubicin, cyclophosphamide and 
subsequent taxanes, we added those cycles with epi-
rubicin and cyclophosphamide to the respective 
group. The subsequent assessments while receiving 
taxanes were added to the  “ other ”  category, since it 
did not fi t to taxane monotherapy and sample size 
was too small for a separate group. As reference cat-
egory for parameter estimation we used the regimen 
with the lowest TAs score.    

 Results  

 Patient characteristics 

 For the study 109 were recruited (mean age 61.0  �   
12.8 years). The total number of assessments 
was 529 (on average 4.9 assessments per patient). 
About two thirds (67.9%) of patients were diag-
nosed with breast cancer and one third (32.1%) with 

  Table I. Patient characteristics (n  �  109).  

Age (years) Mean (SD) 61.0 (12.8)
Range 29 – 86

Time since 
baseline (days)

Mean (SD)
Range

54.6 (46.0)
0 – 177

Marital status Single 8.4%
Married/with partner 57.8%
Divorced/separated 7.2%
Widowed 26.5%

Employment status Full employment 13.0%
Part-time employment 6.5%
Homemaker 24.7%
Retired/pension 53.2%
Other 2.6%

Tumour type Breast 67.9%
Chemotherapy 

regimen
Gemcitabine
Viroelbine

5.4%
6.8%

Epirubicin, docetaxel 14.9%
Epirubicin, 

cyclophosphamide
2.7%

Epirubicin, 
cyclophosphamide, 
5- fl uorouracil

14.9%

Carboplatin, paclitaxel 0.8%
Paclitaxel 16.2%
Epirubicin, docetaxel, 

capecitabine
6.8%

Other regimens 32.4%
Gynaecological 32.1%

Gemcitabine 17.1%
Carboplatin, paclitaxel 34.3%
Carboplatin 22.9%
Other regimens 25.7%

Stage (FIGO) I 8.1%
II 39.5%
III 33.7%
IV 18.6%

Recurrence No 79.2%
Yes 20.8%

Chemotherapy 
regimen *  (mean 
# of cycles)

Gemcitabine (2.16)
Vinorelbine (1.24)
Epirubicin, docetaxel (1.61)

13.4%
11.3%
10.2%

Epirubicin, 
cyclophosphamide (1.27)

5.7%

Epirubicin, 
cyclophosphamide, 
5- fl uorouracil (1.48)

7.9%

Carboplatin, paclitaxel 
(1.57)

7.8%

Paclitaxel (1.92) 9.5%
Epirubicin, docetaxel, 

capecitabine (1.57)
4.5%

Carboplatin (1.63) 4.5%
Other regimens (1.67) 25.1%

    * Percentages refer to total number of assessments (n  �  529).   

gynaecological tumours (48.5% ovarian, 20.6% endo-
metrial, 17.6% tube, 13.3% cervix). Most frequent 
chemotherapy regimens at baseline were epirubicin 
and cyclophosphamide (14.2%), epirubicin, cyclo-
phosphamide and 5-fl uorouracil (12.3%), and epiru-
bicin and docetaxel (12.3%). No mucositis  �  grade 
2 and no severely compromised oral hygiene were 
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detected in our patients. Patients with infections 
requiring antibiotic treatment did not receive chemo-
therapy. 

 Details on sociodemographic and clinical patient 
characteristics are shown in Table I.   

 Extent of taste alterations 

 To estimate severity and frequency of TAs in patients 
we aggregated data across all measurement time 
points. Mean TAs score in patients was 27.7 (SD 
35.0). According to the classifi cations described 
above, no TAs were reported at 51.5% of the time 
points, mild TAs at 22.1% and moderate to severe 
TAs at 26.4% of all time points. There were 76.1% 
patients who reported TAs at least at one time point 
within the study. For further details see Table II.   

 Psychometric properties of the Taste Alteration Scale 

 Cronbach’s Alpha as a measure of reliability of the 
TAs scale was 0.94. No ceiling effect was found 
(11.3% maximum scorings).   

 Chemotherapy regimen and taste alterations 

 Patient age, time since baseline, and chemotherapy 
regimen were found to have a signifi cant impact on 
TAs. It was decided not to include diagnostic group 
into the model as it is strongly refl ected by chemo-
therapy regimen. Therefore its inclusion would have 
lead to strong collinearity effects. 

 TAs increased with age (0.49 points per year) 
and time since baseline (18.7 points per 100 days) 
(Table III). After adjusting for mean age and mean 
time since baseline estimated mean TAs were 6.8 for 
gemcitabine, 9.2 for carboplatin, 17.2 for carboplatin 
with paclitaxel, 17.7 for vinorelbine, 25.3 for pacli-
taxel, 34.7 for epirubicin with cyclophosphamide, 
39.2 for epirubicin, cyclophosphamide and 5-fl uo-
rouracil (5-FU), 41.9 for epirubicin with docetaxel, 
and 55.8 for epirubicin, docetaxel and capecitabine 
(Figure 1). 

 Additional analysis of the course of differences in 
the time course of TAs in the various chemotherapy 
regimens was based on the investigation of the inter-

action term regimen  �  time in the mixed effect model. 
These analyses revealed the strongest linear increase in 
patients receiving epirubicin and docetaxel ( �  18.0 
points per 30 days) (observed values shown in Figure 2), 
followed by epirubicin, docetaxel and capecitabine 
( �  17.7 points per 30 days), and epirubicin, cyclo-
phosphamide and 5-FU ( �  9.57 points per 30 days) 
(observed values shown in Figure 2).   

 QOL domains related to taste alterations 

 TAs were signifi cantly associated with impairments of 
certain QOL domains. The strongest correlations with 
TAs were found for appetite loss (r  �  0.46) and fatigue 
(r  �  0.40). Correlations between TAs and all other 
EORTC QLQ-C30 scales were equal or below 0.30.     

 Discussion 

 The purpose of this research was to contribute to the 
so far understudied issue of TAs in cancer patients 
receiving chemotherapy. In examining TAs in rela-
tion to various common chemotherapy regimens this 
study tried to provide expected values of TAs levels 
for patients with BC or GC undergoing chemother-
apy. Clinical and socio-demographic variables, such 
as time since baseline and age were also taken into 
account. Taste infl uencing factors, such as antibiot-
ics intake or severe mucositis did apply to our 
patients. A bacterial coating of the tongue and bacte-
rial plaque accumulation cannot be excluded by a 
routine inspection of the oral cavity but due to good 

  Table II. Frequency of taste alterations in patients diagnosed with 
breast cancer or gynaecological tumours across all time points 
(n  �  529).  

Taste alterations Breast cancer Gynaecological tumours

None 49.2% 58.1%
Mild 22.0% 22.5%
Moderate 12.6% 12.4%
Severe 16.0% 7.0%

  Table III. Mixed effect model with age, time since baseline and 
chemotherapy regimen as predictors of taste alterations.  

Parameter  β SE t/F p

Intercept 6.0 6.8 F  �  99.14   �  0.001
Age (years) 0.49 0.22 F  �  4.70 0.032
Time since baseline (days) 0.19 0.03 F  �  32.99   �  0.001
Chemotherapy regimen F  �  3.02 0.002

Vinorelbine 10.9 8.7 t  �  1.250 0.212
Epirubicin, 

cyclophosphamide
27.9 9.3 t  �  3.023 0.003

Epirubicin, 
cyclophosphamide, 
5-fl uorouracil

32.5 10.1 t  �  3.212 0.001

Epirubicin, docetaxel, 
capecitabine

49.1 13.0 t  �  3.783   �  0.001

Carboplatin 2.4 9.8 t  �  0.245 0.807
Carboplatin, paclitaxel 10.4 9.4 t  �  1.113 0.267
Paclitaxel 18.5 9.6 t  �  1.933 0.054
Epirubicin, docetaxel 35.1 9.8 t  �  3.587   �  0.001
Other regimens 25.5 7.5 t  �  3.400 0.001
Gemcitabine 

(reference category)
0 0 . .

   For calculating parameter estimates for taste alterations in different 
chemotherapy regimens estimates were adjusted to mean age and 
mean time since baseline.   
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dental care, compromised oral hygiene is a very rare 
issue in Austria. Detectable problems with oral 
hygiene are immediately being addressed within 
patients ’  hospital visit. 

 In our study sample TAs showed to be frequent 
(76.1% of all times points). Furthermore, 26.4% of 
patients reported them to be moderate or severe at 
least at one time point during chemotherapeutic 
treatment. Our results are in line with previous prev-
alence values reported in the literature [7 – 9]. Lowest 
TAs were found in patients receiving gemcitabine 
(fourth line of therapy both in BC and GC), followed 
by patients receiving carboplatin (GC), vinorelbine 
(BC), or paclitaxel (BC). Our fi ndings on gemcitabine 

concerning TAs are coherent with results from a pre-
vious study by Bernhardson [8]. Gemcitabine gener-
ally is accepted as an agent with a favourable toxicity 
profi le [21]. The low levels of TAs in the patients 
receiving carboplatin and carboplatin/paclitaxel 
(BC and GC), are consistent with the good overall 
tolerability of both regimens [22 – 24]. Concerning the 
investigation of poly-chemotherapies it appeared not 
useful to estimate the precise contribution of each 
single substance, as there might be interactions 
between the substances. We therefore focused on the 
overall impact of the administered regimen on 
the extent of TAs. All but one (carboplatin/paclit-
axel) investigated poly-chemotherapies, contained 

  

Figure 2.     Course of taste alterations over time (SE  �  standard error).  

    

Figure 1.     Estimated mean taste alterations for different chemotherapy regimens (adjusted to mean age and mean time since baseline; 
100 max).  
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an altered taste perception, i.e. the scale does not 
take into account the impact of smell on the sensa-
tion of taste. The perception of fl avour, which usually 
is meant when talking about taste non-scientifi cally, 
is strongly infl uenced by the sense of smell. In addi-
tion our scale does not differentiate between quanti-
tative and qualitative TAs, nor does it provide 
information on the different taste qualities. In the 
literature there is some evidence to suggest that dif-
ferent chemotherapy regimens not only differ in their 
impact on taste thresholds but also affect different 
taste qualities [1]. However, patients would score on 
the applied scale no matter which quality is affected 
and the main focus of the study was to assess patients ’  
subjective sensation of TAs. Therefore our scale 
serves as a viable screening tool for self-reported TAs, 
but detailed investigation is needed. 

 In general our results suggest that monotherapies 
are associated with lower levels of TAs than poly-
chemotherapies. Since in the treatment of metastatic 
BC both poly-chemotherapies and monotherapies 
have shown to be benefi cial [34], QOL issues such 
as TAs are of particular importance in this patient 
group in terms of patient information and clinical 
decision making. Side-effects and resulting QOL 
impairments may affect a patients ’  ability to continue 
treatment. This is of particular importance in a pal-
liative care setting, where maintaining a reasonable 
QOL is the main treatment aim. Future research 
might strive for a better understanding of TAs under 
different chemotherapy regimens and help overcome 
the paucity of adequate interventions. Knowledge 
and management of TAs will contribute to high-
quality patient information, treatment decision mak-
ing and improvement of patients ’  QOL.   
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