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Abstract
Purpose The use of complementary and alternative medicine (CAM) is common among breast cancer patients, but less is 
known about whether CAM influences breast cancer survival. The primary aim of this study was to determine the impact of 
self-use of herbs on the overall survival.
Methods This was a prospective study including 110 patients with breast cancer. All patients were questioned about the 
concept of taking herbs. We analyzed the demographic data and the overall survival.
Results The average age was 51 years (30–80 years old). 37 had metastatic disease (33.6%). 48 patients had taken plants 
(43.6%). 19 patients consumed Graviola (39.6%) and 29 Alenda (60.4%). Overall survival at 3 years and at 5 years were, 
respectively, 96.2% and 82.4% in the absence of plant consumption versus 78.5% and 78.5% in case of plant consumption 
(p = 0.015).
Conclusion This study concluded that self-medication with Graviola or Alenda may be associated with an increase of death 
risk in patients with breast cancer. Further studies are needed to confirm these results.

Keywords Complementary medicines · Breast cancer · Interaction · Neoplasm · Alternative medicine · Phytotherapy · 
Survival

Introduction

Breast cancer is the most common cancer in Tunisian 
women. In 2020, 3092 new cases were diagnosed, which 
represents 34.5% of registered cancers in women according 
to the data of Globocan 2020. It is the most fatal cancer in 
women with a mortality of 8.3%. Its treatment is based on 
surgery, chemotherapy, radiotherapy, hormone therapy, and 
targeted therapies.

The use of complementary and alternative medicine 
(CAM) has been increasing worldwide (DiGianni et al. 
2002) over the past two decades. Several reports have 
described patterns of CAM use among breast cancer patients 
(Matthews et al. 2007; Pedersen et al. 2009).

Complementary health approaches can be divided into 
several main categories as, for example, natural products 
(such as herbs), mind and body practices (including yoga, 

meditation, massage, acupuncture, etc.) and so-called holis-
tic approaches (e.g., Traditional Chinese medicine, home-
opathy, Ayurvedic medicine, etc.) (NCCIH 2016).

According to Firkins et al., there was a risk of interactions 
between a biological CAM method and conventional drugs 
in 54.9% of the patients using CAM (Firkins et al. 2018). 
Few data exist on the impact of CAM on the breast cancer 
survival. This is an important gap in the literature given 
the high prevalence of use and the strong belief by many 
patients that CAM improves their health. A longitudinal 
study attempting to measure the pattern of CAM use and its 
impact on survival in a heterogeneous cancer patient cohort 
from northern Norway was reported in 1998 (Risberg et al. 
1998). There was no difference in overall survival between 
the 2 groups. In 2003, Risberg et al. concluded that the use 
of CAM seems to predict a shorter survival from cancer 
(Risberg et al. 2003). In contrary, CAM use was not associ-
ated with breast cancer-specific mortality or total mortality 
in the study of Neuhouser et al. (Neuhouser et al. 2016). 
Another study showed that the combination of hyperthermia 
from 1 to 2 times a week with Gun-Chil-Jung treatment may 
improve survival of cancer patients treated or being treated 
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with conventional cancer therapies (Jun et al. 2020). There-
fore, it is important to remember this field of self-medication 
around the world and in different cultures.

In our institution, we noticed an increase in the use of 
plants by cancer patients. Furthermore, we detected liver 
toxicity even before chemotherapy and outside of liver 
metastases. For this, we decided to conduct this study with 
the main objective of studying the impact of self-plant 
consumption on overall survival. The secondary objective 
was to determine the prevalence and side effects of plant 
self- medication.

Methods

Study design and participant

This was a prospective study including 110 patients with 
breast cancer questioned between July 15, 2018 and Janu-
ary 15, 2019. This was a consecutive cohort of all patients 
during this defined period. We used a standardized ques-
tionnaire developed by experts of the working group Pre-
vention and Integrative Oncology of the German Cancer 
Society which has been published before (Huebner et al. 
2014a, b). The questionnaire consisted of three main sec-
tions: *Demographic data, data on the tumor and the date 
of diagnosis. *Patient’s lifestyle *Use of CAM and most 
common CAM methods. Data were collected directly from 
patients, but also from medical records. Furthermore, we 
looked for side effects. Its analysis was guided by data 
derived from the website of the Memorial Sloan Ketter-
ing Cancer Center “about herbs” (“Integrative Medicine: 
Search About Herbs|Memorial Sloan Kettering Cancer 
Center” 2018), the compendium of Cassileth on herb-drug 
interactions (Cassileth and Lucarelli 2003) and the database 
DrugDigest (“Drug Information—Express  Scripts®” 2018). 
Then, we prospectively follow-up patients, and we recorded 
overall survival. We had included in our study patients who 
have been followed for histologically proven breast cancer 
and who are undergoing adjuvant or palliative cancer treat-
ment (chemotherapy or targeted therapy), over the age of 18, 
able to answer the questions and who agreed to participate 
in the study.

We had excluded from this study patients who do not 
have breast cancer, those under 18 years old, patients under 
homeopathy or acupuncture to avoid interactions, those with 
backwardness or major cognitive impairment and patients 
who refused to participate in the study. All procedures per-
formed in this study studies were in accordance with the eth-
ical standards of the institutional and the national research 
committee of Habib Bourguiba and with the 1964 Helsinki 
declaration and its later amendments or comparable ethical 
standards.

Statistical study

The study of the associations between the variables was 
made by the hypothesis tests. The comparison of pro-
portions was made by Pearson’s “chi2 (χ2)” test (when 
the theoretical size is greater than 5) or by the “Fisher 
(F)” exact test (when one of the theoretical numbers is 
less than 5) for independent samples. The correlation 
between side effects and plant consumption was calcu-
lated by  chi2 (χ2) test. A logistic regression was performed 
to determine the factors associated with the consumption 
of medicinal plants (variables considered as qualitative), 
while taking into account confounding factors. We used 
Wald’s top-down method. The results were expressed as 
Adjusted Hazard Ratio (aHR) with 95% confidence inter-
vals (95% CI). The difference is considered significant 
if p < 5%.

The Kaplan–Meier method allowed us to obtain sur-
vival curves and to compare them. Overall survival (OS) 
was calculated from the date of diagnosis to the date of 
the latest news or the occurrence of death (whatever the 
cause). The date of the latest news was 01/06/2020. The 
comparison of the curves was done by the Log Rank test. 
A difference is statistically significant if p is less than 0.05.

Results

Patients’ characteristics

115 patients were assessed for eligibility. 5 patients were 
excluded and 110 patients were questioned (Fig. 1). The 
average age was 51 years with extremes ranging from 30 
to 80 years. The origin of the patients was urban in 50.9% 
of cases, and rural in 49.1% of cases. The patient’s status 
and stage of breast cancer are summarized in Table 1. In 
our series, 52 patients were illiterate (47.3%) (Table 1). 
72 patients underwent chemotherapy (65.4%), 19 chemo-
therapy and Trastuzumab (17.2%) and 19 Trastuzumab 
alone (17.2%). There is no patient who refuse specific 
anti-cancer treatment. There is no patient who stopped 
anti-cancer treatment.

Fourty-eight patients (43.6%) reported plant consump-
tion. Both groups (plant-users and no-users) are compa-
rable regarding the status and stage of the cancer disease. 
The consumer patients’ knowledge of these plants was 
mainly made by those around them (83.3% of cases) and 
then by internet (16.7% of cases). The majority of patients 
(58.1%) consumed these plants before and during systemic 
therapy.
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The consumption of these plants was before systemic 
treatment in 15 cases (31.2%) with an average period of 
20 days (1–30 days), during cancer treatment in 20 cases 
(41.6%) and before (1–30 days) and during cancer treat-
ment in 13 cases (27%). 19 patients consumed Graviola 
(39.6%) and 29 Alenda (60.4%). There is no case of other 
plant consumption. The average duration of consumption 
was 6 months with extremes ranging from 1 to 36 months. 
These plants were in capsule form in 15 cases, fruit in 4 
cases and broth in 29 cases.

We performed univariate analysis of plant consump-
tion by age, marital status, educational level, urban or rural 
origin, treatment and stage of disease. Significant factors 
related to plant consumption were rural origin and meta-
static stage with p = 0.013 and 0.04, respectively (Table 2). 
The geographical origin was significantly related to Alenda 
consumption (χ2 = 9.035, ddl = 1, α = 0.05, p = 0.004) with 
22 patients with a rural origin versus 14 with urban origin. 

In multivariate analysis, only rural origin significantly influ-
enced plant consumption (p = 0.01).

The side effects identified during the consumption of 
these plants were diarrhea in 5 cases (10.4%), hypertension 
in 7 cases (14.5%), hepatic cytolysis in 5 cases (10.4%), 
cholestasis in 6 cases (12.5%), thrombocytosis in 7 cases 
(14.5%), leukocytosis in 8 cases (16.6%), hypertension in 7 
cases (14.5%) and anemia in 6 cases (12.5%).

Significant plant-correlated toxicities were diarrhea, 
hypertension and leukocytosis (p = 0.039, 0.002 and 0.001, 
respectively) (Table 3).

Overall survival

The overall mean survival was 96 months. Overall survival 
at 3 years and 5 years were 87.1% and 87.1%, respectively. 
Overall survival at 3 years and at 5 years were respectively 
96.2% and 82.4% in the absence of plant consumption versus 

Fig. 1  Patient recruitment consort flow chart
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Table 1  Baseline characteristics 
of all enrolled patients

Characteristic N = 110 (100%) Plant consumption
N = 48 (43.6%)

No plant consumption
N = 62 (56.3%)

Age
  < 50 ans 47 (42.7%) 20 (41.6%) 27 (43.5%)
  ≥ 50 ans 63 (57.2%) 28 (58.3%) 35 (56.4%)

Civil status
 Single 8 (7.2%) 4 (8.3%) 4 (6.4%)
 Married 96 (87.2%) 40 (83.3%) 56 (90.3%)
 Widow 8 (7.2%) 4 (8.3%) 4 (6.4%)

Education
 Illiterate 52 (47.2%) 24 (50%) 28 (45.1%)
 Educated 58 (52.7%) 24 (50%) 34 (54.8%)

Origin
 City 54 (49%) 22 (45.8%) 32 (51.6%)
 Countryside 56 (50.9%) 26 (54.1%) 30 (48.3%)

Stage
 Localized tumour 73 (66.3%) 30 (62.5%) 43 (69.3%)
 Metastatic tumour 37 (33.6%) 18 (37.5%) 19 (30.6%)

Treatment
 Chemotherapy 72 (65.4%) 32 (66.6%) 40 (64.5%)
 Trastuzumab 19 (17.2%) 9 (18.7%) 10 (16.1%)
 Chemotherapy + Trastuzumab 19 (17.2%) 7 (14.5%) 12 (19.3%)

Table 2  Factors correlated with plant consumption

Bold shows the significant values p < 0.05

Cases Rate p χ2

Age
  < 50 ans 20 18.1% 0.315 1.436
  ≥ 50 ans 28 25.4%

Civil status
 Single 4 3.6% 0.857 0.458
 Married 40 36.3%
 Widow 4 3.6%

Education
 Illiterate 24 21.8% 0.701 0.254
 Educated 24 21.8%

Origin
 City 22 20% 0.013 6.192
 Countryside 26 23.6%

Treatment
 Chemotherapy 32 29% 0.314 2.323
 Trastuzumab 9 8.1%
 Chemother-

apy + Trastu-
zumab

7 6.3%

Stage
 Localized 30 27.2% 0.04 3.902
 Metastatic 18 16.3%

Table 3  Side effects during plant consumption

Bold shows the significant values p < 0.05

Cases Rate p χ2

Diarrhea
 Yes 5 10.4% 0.039 6.779
 No 43 89.6%

Hypertension
 Yes 7 14.5% 0.002 11.021
 No 41 85.4%

Hepatic cytolysis
 Yes 5 10.4% 0.712 0.133
 No 43 89.6%

Cholestasis
 Yes 6 12.5% 0.715 0.136
 No 42 87.5%

Thrombocytosis
 Yes 7 14.5% 0.08 2.816
 No 41 85.5%

Leukocytosis
 Yes 8 16.6% 0.001 11.144
 No 40 83.4%

Anemia
 Yes 6 12.5% 0.747 0.104
 No 42 87.5%
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78.5% and 78.5% in the case of plant consumption (Fig. 2) 
with p = 0.015. Factors significantly influencing overall sur-
vival were: plant consumption (p = 0.015) and metastatic 
stage (p = 0.01) (Table 4).

Discussion

Our population was characterized by the use of Alenda 
or Graviola in 43.6%. There is no case of other plant 
consumption. In fact, Tunisian cancer patients think that 

Fig. 2  Overall survival, accord-
ing to plant consumption

Table 4  Analysis of factors 
influencing 5 year overall 
survival

Bold shows the significant values p < 0.05

Cases Rate % 5 year survival % HR IC 95%

Age
  < 50 ans 39 35.4% 78.5% 1.893 0.495–7.242
  ≥ 50 ans 71 64.5% 80.8%

Education
 Illiterate 52 47.3% 70% 0.844 0.222–3.210
 Educated 58 52.7% 67.9%

Origin
 City 56 50.9% 78.8% 0.718 0.182–2.832
 Countryside 54 49.1% 80.9%

Stage
 Localized 73 66.4% 83% 1.952 1.294–3.086
 Metastatic 37 33.6% 69.5%

Plants consumption
 Yes 48 43.6% 78.5% 0.028 0.004–0.191
 No 62 56.4% 82.4%

Timing of plants consumption
 1–30 days before chemotherapy 15 31.2% 75% 1.782 0.678–6.572
 During chemotherapy 20 41.6% 78.1%
 1–30 days before chemotherapy 

and during chemotherapy
13 27% 72%
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Graviola or Alenda may treat cancer or may potentialize 
the action of specific anti-cancer treatment. They used 
herbs-independently from education and social status. Our 
principal finding was the statistically significant decrease 
of OS in case of plant consumption. The use of comple-
mentary medicine in cancer patients ranges from 7% to 
more than 95%, depending on the studies and countries 
(Chabosseau and Derbré 2016; John et al. 2016). Accord-
ing to data of the literature, patients often use CAM in 
the hope that it will lead to tumor growth suppression 
and cure (Frenkel et  al. 2010). This heterogeneity of 
prevalence can be explained by different methodologies, 
differences in the definition of CM and the use of non-
standardized questionnaires. The most used types of CAM 
were homeopathy, dietary supplements, herbal medicine 
and acupuncture in literature. The use of medicinal plants, 
especially Graviola, ranges from 0.01% to 67% (Ernst and 
Cassileth 1998). There are no data on the frequency of 
consumption of Alenda. The correlated factors with plant 
intake in our series were the rural origin and metastatic 
stage with p = 0.013 and 0.04, respectively. In multivari-
ate analysis, only the rural origin significantly influenced 
the consumption of plants (p = 0.01). In the Johnson et al. 
study published in 2018, the factors correlated with plant 
consumption were the type of cancer (mammary, pulmo-
nary and colorectal versus prostate) and the advanced 
stage (Johnson et al. 2018). The geographical origin was 
significantly related to Alenda consumption (χ2 = 9.035, 
ddl = 1, α = 0.05, p = 0.004). This can be explained by the 
availability of Alenda in the Tunisian Sahara. According to 
literature data, Graviola may be responsible for hypoten-
sive, vasodilatory and cardiodepressant activities in ani-
mals. No case of hypotension was observed in our study. 
A study in rats receiving Graviola revealed an increase in 
dopamine, norepinephrine and Monomine oxidase activity, 
as well as serotonin release inhibition in stress-induced 
rats (Woo et al. 1999; Peters et al. 2005). Alenda can cause 
tachycardia, hypertension, sweating, bronchodilatation, 
agitation and mydriasis. The use of Alenda (Ephedra) is 
also known to be associated with gastrointestinal and psy-
chiatric manifestations (Chen et al. 2010; Caveny et al. 
2001). Therefore, Ephedra is contraindicated for long-term 
use (Danciu et al. 2018). In our cohort, significant plant-
correlated toxicities were diarrhea, hypertension and leu-
kocytosis (p = 0.039, 0.002 and 0.001, respectively). Plant 
consumption may increase diarrhea caused by chemother-
apy. In fact, there are documented interactions between 
some herbal medicines and other conventional medicines 
(Werneke et al. 2004), and those taking prescribed medi-
cation for other co-morbidities may experience harmful 
interactions when using herbal medicines.

In our series, the 5-year-survival was 82.4% in the 
absence of plant consumption versus 78.5% in the case 
of plant consumption. (p = 0.015). In the Johnson et al. 
study, the 5 year overall survival was 82.2% for CM (95% 
CI 76.0% to 87.0%) vs. 86.6% in the absence of CM (95% 
CI 84.0% to 88.9%), p = 0.001; hazard (HR) 1.70; 95% 
CI 1.24–2.34 compared to CM. MC consumption was 
associated with a higher risk of death (HR 2.08, 95% 
CI 1.50–2.90). The results suggest that the risk of death 
associated with CAM was mediated by the refusal of allo-
therapy (Johnson et al. 2018). Furthermore, in the study 
of Ma et al. herbal remedy use was associated with poorer 
survival and a poorer physical component score for health-
related QOL among women who have survived breast can-
cer for at least 10 years. (Ma et al. 2011).

In our series, patients consuming Graviola or Alenda 
did not refuse treatment and there was no significant dif-
ference according to the timing of plant consumption. 
However, metastatic stage was a significant factor related 
to plant consumption, which may explain the decrease of 
overall survival.

Shorter survival among CAM users might be explained 
by the patients’ correct perception of the gravity of their 
disease. Indeed, patients may estimate the gravity of their 
situation more accurately than their physicians. This might 
explain why, after adjusting for disease-specific param-
eters, users of CAM expressed less hope and more mental 
distress, and in the end might have a shorter survival than 
non-users. Furthermore, one important reason for lower 
survival might be interaction between CAM and conven-
tional treatment.

This study also has limitations. First, the nonrand-
omized study design made it is difficult to draw firm 
conclusions from the findings. Second, the size sample 
is small. Third, while we obtained data on self-reported 
use of natural products, it is not possible to collect dosage 
information due to the lack of uniformity. Furthermore, 
the method to collect data on CAM might have influenced 
the result as women may not have disclosed CAM usage. 
Further randomized studies are needed to confirm these 
results.
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