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Abstract
Side-effects associated with the cancer chemotherapy limit the scope of chemotherapeutic drugs
and no data was available about these side effects in Pakistan. Moreover starvation based differential chemotherapy has been proved to greatly reduce the side effects of chemotherapy depending on starvation time. The current study was conducted to survey the common side effects of
the chemotherapeutic drugs and the role of starvation to reduce them. The study included total
100 subjects with multiple carcinomas. A comprehensive questionnaire about starvation inquiry,
chemotherapy side effects and their basic information was filled by interviewers as told by patients. There were 48% patients with breast cancer and 11% with uterine cancer. Out of these patients 30%, 28%, 9% and 9% patients were agreed to starve for 12, 24, 36 and 48 hours respectively. The survey regarding the side effects of chemotherapy showed that 43% patients were suffering from headache, fatigue 90%, weakness 95%, hair loss 76%, nausea 77%, vomiting 75%, diarrhea 31%, abdominal cramps 40%, mouth sores 47%, dry mouth 74%, memory impairment 14%
and numbness 49%. Breast cancer is the most common cancer in Pakistan. Only 18% of the total
patients were agreed to starve for more than one day. Chemotherapy-associated side effects vary
greatly and it does not depend upon cancer type. But these side effects depend on multiple factors
such as the type and dose of chemotherapeutic drug, patient’s health status and stage of cancer.
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1. Introduction

Cancer is one of the most flourishing diseases of all over the world. Cancer incidences and death rates are rapidly increasing world widely and specially in Pakistan [1]. The cancer occurrence could be associated with
various environmental, social, cultural, life-style, hormonal and genetic factors [1]. In addition smoking, reduced
physical activity and consumption of highly processed and calorie-rich food are the major causes of cancer.
Breast, Colorectal, lung and prostate cancer are most frequently spreading diseases world widely as well as in
Pakistan [2]. It is reported that Pakistani population have the highest rate of breast cancer among any Asian
population (except Jews in Israel) and also have the highest rates of ovarian cancer of all over the world [3].
Although there are many types of cancer treatments available now, but all of them have some associated side
effects. Chemotherapy is the most effective and widely used treatment in most types of malignancies [4]. Firstly
it was thought that chemotherapy drugs specifically kill the cancer cells only but now it is well known that it also damages to the normal cells resulting the chemotherapy dose dependent side effects such as fatigue, nausea,
hair loss vomiting, etc. and even death may also occur in severe cases. The main strategy of chemotherapy drugs
based on the phenomenon that these drugs selectively target the tumor cells, largely by the means of genotoxicity partially caused by the production of reactive oxygen species [5], which does not specifically damages the
cancer cells but also the normal cells [6]. Total 132 cancer chemotherapy drugs are approved by the US Food
and Drug Administration, of which 56 drugs have been reported to cause oxidative stress [7].
There are some chemoprotectants such as glutathione, amifostine, mesna and dexrazoxane have been reported
to provide drug-dependent protection to certain tissue types, but these drugs do not show any increase in overall
survival, partially due to the reason that they may also protect cancer cells [8]. Therefore, despite of investigating specifically targeted drugs for cancer cells, there should be a fundamentally novel approach which specially
kills the cancer cells but not the normal cells. Starvation has been proved to selectively protect the normal cells
but not the cancer cells [9]. Preliminary data suggest that starvation dependent differential chemotherapy is not
only feasible and safe in cancer patients but also effective in reducing commonly reported chemotherapy sideeffects.
Dietary restriction (DR) or calorie restriction (CR) has been known to be effective against age related diseases
(i.e. diabetes, cardiovascular diseases and most importantly cancer) for a long time in various animal models [10]
[11]. Recently starvation has been proved to selectively protect the normal cells and mice but not the cancer
cells against a variety of chemotherapy drugs [9] [12]. But up till now there is only a limited evidence of implementation of starvation based differential chemotherapy in literature. A case report of 10 patients reflects that
starvation based differential chemotherapy is not only safe and feasible but also reduces chemotherapy associated side effects [13].
The current study was executed to investigate the common side effects of chemotherapy and their relation to
different socio-economic factors and patient’s opinion about starvation. As starvation based differential chemotherapy seems helpful to alleviate chemotherapy related side effects, but it is very important to know the patients’
opinion to accept the new interventions. So, this survey also included the opinion of patients to starve for different time lengths in order to reduce the side effects of their chemotherapeutic treatment.

2. Materials and Methods
A comprehensive questionnaire was established, first part of which was related to basic information, socioeconomic status, patients’ opinion about starvation for different time lengths and their willingness for starvation
based differential chemotherapy. Second part of the questionnaire was about the side effects of the chemotherapy which included 12 easily identifiable and most commonly occurring side effects. The intensity or seriousness
of side effects was graded into four categories from 0 to 3 as no side effect, mild, moderate and Severe respectively. The study was carried out in the ANMOL hospital Lahore, during April and May 2012. Totally 100 patients with multiple carcinomas were subjected to the study. Questionnaire was filled by interviewers, as told by
patients because most of the patients were illiterate and signed by the patients or their relatives.
To check the statistical significance of our data, statistical tests were applied using SPSS v17.0. ANOVA test
was applied individually on each dependent and independent variable to check significant differences among
variables.
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3. Results and Discussion

This survey included total 100 patients; of which 79 were females and 21 were male. In this group of patients, it
was observed that breast cancer (61%) was the most common and uterine cancer (14%) was the second common
cancer in the women. Whereas in men cancer related to GIT (30%) was most common. Other cancers included
lung cancer, blood cancer, bone cancer, ovarian cancer, throat cancer, oral cancer, bladder cancer etc (each of
which constitute 1% - 3%).

3.1. Side-Effects of Chemotherapy
According to this study the most frequently reported side effects were weakness (95%), fatigue (90%), nausea
(77%), hair loss (76%) and vomiting (75%). Each of these side effects was experienced by more than 70% of the
patients. Other prominent side effects include mouth sores, dry mouth and numbness whereas diarrhea, abdominal cramps and memory impairment were less commonly occurring side effects. Some other side-effects
which are not mentioned in the table were also reported by some patients i.e. temperature, constipation, mood
swings and weight loss. Graph as shown in Figure 1 indicates the number of patients suffering from each of the
12 side effects surveyed in this study.
The complete description of the chemotherapy side effects is described in the Table 1. It was observed that

Figure 1. Graph showing the prevalence of different side effects of chemotherapeutic drugs among cancer patients
having multiple carcinomas.
Table 1. Most commonly occurring side effects associated with chemotherapy and their level of severity.
Sr. no.

Side effects

No (%)

Mild (%)

Moderate (%)

Severe (%)

1

Headache

57

14

23

6

2

Fatigue

10

18

37

35

3

Weakness

5

12

34

49

4

Hair loss

24

8

16

52

5

Nausea

23

15

37

25

6

Vomiting

25

22

26

27

7

Diarrhea

69

8

15

8

8

Abdominal cramps

60

22

13

5

9

Mouth sores

53

14

18

15

10

Dry mouth

21

12

43

24

11

Memory impairment

86

7

7

0

12

Numbness

51

20

25

4
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25% - 50% patients were suffering from severe fatigue, weakness, hair loss, nausea vomiting and dry mouth.
While headache, diarrhea, abdominal cramps, memory impairment and and numbness was not much severe.
Statistical tests were applied to check the significance of data and to check whether there is any significant
difference in headache, fatigue, weakness, hair loss, Nausea, Vomiting, diarrhea, abdominal cramps, mouth
sores, dry mouth, memory impairment and numbness among patients on the basis of gender, cancer type, its duration, other diseases, starvation time, financial status, smoking, number of cigarette number, profession, residence and physical health.
ANOVA test was performed for all the variables on the basis of Gender, cancer type, its duration, other diseases, starvation time, financial status, smoking, number of cigarettes, profession, residence and physical health.
Significant difference was seen in male and females for hair loss and Mouth Soar while no difference was seen
in other variables on the basis of gender. 66% men have lost the hairs while 78% of the women were suffered
with hair loss. 28.6% men were suffering from mouth sores while 58.9% of the women were affected as shown
in Figure 2.
A significant difference in hair loss was also seen among various cancer types. There was a significant difference in headache, fatigue and weakness when variables were checked on the basis of duration of cancer. It is
easily understood that as the duration of cancer increases and hence the chemotherapy cycles which leads to the
most common side effects specially headache, fatigue and weakness. During chemotherapy treatment where
cancer cells are destroyed, normal cells are also affected. Fatigue and weakness are the primary symptoms of
any destruction in the body. So as these problems are increased, headache, fatigue and weakness are also increased.
Significant difference was seen in diarrhea condition when various other diseases were compared among
cancer patients. Other diseases experienced by the patients include diabetes, hypertension, blood pressure, cardiac problems, stomach problem and lung problem. Notably diarrhea was observed in the patients already suffering from other diseases, specially patients with diabetes, heart, stomach and lung problems. It might be possible that these diseases may contribute to the diarrhea as a side effect of chemotherapy but there is no solid reason or proof in the literature.
But significant difference was found in numbness when patients were compared on the basis of cigarette
number used. Significant difference was seen in diarrhea, abdominal cramps and memory impairment when patients were compared on the basis of their profession. The female patients other than housewives with any other
profession and some of the males were suffering from all three or two of above diseases collectively. Significant
difference was also observed in memory impairment when residence of patients was compared. Among 14
memory impairment cases only 2 were rural while all others were urban. There was no difference in any variable
when they were compared on the basis of physical health. Significant difference was also seen in abdominal
cramps and mouth sores when patients were divided into three age groups, teenagers, adults and old. Teenagers
were most subjected to abdominal cramps and mouth sores.

Figure 2. Comparison of the two genders on the basis of different side effects associated with chemotherapeutic drugs.
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The patients included in this study were briefed about the starvation and its role to alleviate chemotherapy side
effects on the basis of current literature. As it is mentioned earlier that more than 80% of the patients were illiterate so they were totally dependent on the doctors. Most of the patients said that if doctors suggest them that it is
reliable and starvation actually reduces the chemotherapy side effects then they have no objection. Then it was
asked that for how long the patients may starve? On the whole 76% of the patients were agreed for starvation,
but only 18% were willing to starve for more than 24 hrs (no = 24%, 12 hrs = 30%, 24 hrs = 28%, 36 hrs = 9%,
48 hrs = 9%) as shown in Figure 3.
When starvation time was compared among patients then significant difference was observed in fatigue of the
patients. It was observed that the patients with relatively high level of fatigue completely refused for starvation.
100% of the patients who denied starving were suffered from a high degree of fatigue.

3.3. Conclusions and Future Aspects
Cancer is one of the diseases which are flourishing very rapidly throughout the world due to which mortality
rate is also going to increase world widely and particularly in Pakistan [1]. Mostly cancer treatments are based
on selective killing of the cancer cells but not normal cells. Chemotherapy is the most widely used treatment for
a large number of cancer types. Earlier these chemotherapeutic drugs were considered to be quite targeted and
selective for tumor cells, but now it is a well-known that normal cells are also damaged by chemotherapeutic
drugs, which leads to various side effects and in some cases even death [6]. These side effects include headache,
fatigue, weakness, hair loss, nausea, vomiting, diarrhea, abdominal cramps, mouth sores, dry mouth, memory
impairment and Numbness.
In this study we have evaluated the patients with various types of cancers for chemotherapy side-effects.
These side effects were subjected to statistical test to determine their relation with different variables, but these
results are less reliable due to the absence of common factor in the patients. As this survey included a great variety in cancer types, disease time, age of patient, chemotherapy cycle and the drug being used, so there was a
great variation in results. If the patients of a same group are considered then the actual relation of side effects
could be derived with other variable like gender, age, other diseases etc. Somehow it is a reality that chemotherapy side-effects are highly disastrous. These side effects limit the effect of chemotherapy. So, there is a need of
novel cancer treatment approach, which specifically reduces the tumor with minimum or no side effects.
Starvation has been shown to selectively kill the cancer cells but protect the normal cells and mice, against
oxidants and common chemotherapeutic drugs [9] [14] [15]. Early studies suggest that fasting is not only safe
and feasible in cancer patients, but also seems to be effective in reducing common chemotherapy associated side
effects [13]. Normally increased food intake is prescribed to the cancer patients undergoing chemotherapy to
avoid weight loss and other complications. But now it has been proved that excessive food intake with low
physical activity, greatly increases the cancer risk [7], as cancer patients have already lower physical activity.
However, short-term starvation as studied in yeast, mice and cell lines, has a great potential to differentially
protect normal cells as compared to other interventions. But, further studies and clinical trials should be con-

Figure 3. Graph showing no cancer patients willing for starvation for
different time lengths (0, 12, 24, 36 and 48 hours) in order to reduce the
side effects associated with chemotherapy.
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ducted to evaluate the efficacy of differential chemotherapy. In the meanwhile, dietary supplements with calories as low as possible or food deficient of specific macronutrients i.e. glucose or protein, may be helpful in better cancer treatments. Furthermore there is a need of counseling between scientists, doctors and patients as most
of our doctors are unknown to the latest research and hence do not accept any new intervention. A great population of Pakistan is illiterate and is unable to understand the mechanism of any intervention or therapy, so are totally dependent on doctors. So there should be a collaborated study in which scientists, doctors and educated patients would participate and work together to study the pros and cons of the starvation based differential chemotherapy.
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