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Abstract
Background: Patients with cancer often pursue nutrition as an avenue 
to positively impact their care management and disease outcomes. Nu-
tritional interventions are increasing in popularity, especially intermit-
tent fasting as an adjunct to chemotherapy. However, limited research 
is available on the impact of intermittent fasting on patients with can-
cer. Methods: A comprehensive literature search was conducted us-
ing Ovid MEDLINE, Ovid EMBASE, and CINAHL databases. Results: 
514 articles were identified from the three databases. Seven studies 
remained after applying inclusion and exclusion criteria. The seven 
studies included in this review examined fasting compliance, malnutri-
tion, therapy side effects, endocrine parameters, quality of life mea-
sures, and cancer outcomes. Data suggest overall good compliance, 
no malnutrition, minimal side effects, a trend toward improved endo-
crine parameters, unchanged quality of life (QOL), and mixed results 
for cancer outcomes. Conclusion: Intermittent fasting as an adjunct to 
chemotherapy in normal-weight patients with cancer has potential as 
a safe, tolerable, and feasible nutritional intervention that could posi-
tively impact treatment outcomes and QOL. Large-scale randomized 
controlled trials are needed to validate these findings and determine 
what future role intermittent fasting may play in cancer management. 

B eyond the latest fad diet 
capturing the public’s at-
tention, the practice of 
intermittent fasting has 

been advanced as a dietary interven-
tion with the potential to positively 
impact cancer treatment by decreas-
ing chemotherapy-related side ef-
fects and limiting tumor growth 
(Nencioni et al., 2018; Tinsley & La 
Bounty, 2015). Nutritional interven-
tions involving fasting are an emerg-

ing area of interest among patients 
with cancer. As many as 63% of pa-
tients with cancer in a study of 109 
participants, and 98% of cancer sur-
vivors among a study of 1,073 par-
ticipants, consider nutrition to be 
an important part of their cancer 
management (Lee et al., 2018; Sul-
livan et al., 2021). Additionally, 48% 
of patients with cancer identified 
in a literature review that included 
19,416 participants reported actively J Adv Pract Oncol 2023;14(7):608–619
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seeking health benefits from special diets as a way 
to improve disease outcomes (Zick et al., 2018). 

Within the larger US adult population, ap-
proximately 52% of Americans aged 18 to 34, and 
33% aged 35 to 80, followed a special diet in 2021, 
with intermittent fasting reported as one of the 
most common eating patterns used (International 
Food Information Council, 2021). Given this inter-
est, a limited number of studies have incorporated 
intermittent fasting as a nutritional intervention 
in conjunction with chemotherapy (Bauersfeld et 
al., 2018; de Groot et al., 2020; Dorff et al., 2016; 
Lugtenberg et al., 2021; Riedinger et al., 2020; 
Tang et al., 2021; Zorn et al., 2018). 

Intermittent fasting encompasses a wide 
spectrum of dietary patterns that involve periods 
of calorie restriction or calorie reduction over 
a specified time interval (Tinsley & La Bounty, 
2015). The limitations placed upon calorie con-
sumption varies greatly among dietary patterns 
(Tinsley & La Bounty, 2015). Short-term calorie 
restriction (SCR) consists of a strict water-only 
fasting period with no calories permitted from 
food, liquids, or intravenous (IV) fluids (Tang et 
al., 2021). Short-term fasting (STF) and short-
term starvation (STS) restrict all calories from 
food along with no or very limited calories from 
liquids during designated fasting hours (Bauers-
feld et al., 2018; Dorff et al., 2016; Riedinger et 
al., 2020). The fasting mimicking diet (FMD) and 
modified short-term fasting (mSTF) utilize calo-
rie reduction to achieve a 25% to 50% deficit in 
total daily calories consumed from food and liq-
uids throughout the fasting period, minimizing 
the risk of malnutrition from decreased calorie 
intake (de Groot et al., 2020; Klement & Champ, 
2014; Lugtenberg et al., 2021; Omodei & Fontana, 
2011; Zorn et al., 2018). 

The duration of the fasting period also differs 
among dietary patterns, lasting 12 hours or more 
at a time (Longo & Mattson, 2014; Lugtenberg et 
al., 2021; Tinsley & La Bounty, 2015). When fasting 
is used as an adjunct to chemotherapy, a minimum 
fasting period of at least 48 hours is currently rec-
ommended for nutritional interventions in order 
to achieve a measurable metabolic response at the 
cellular level (Ketelslegers et al., 1996; Mansell & 
Macdonald, 1990; Raffaghello et al., 2008; Romijn 
et al., 1990; Safdie et al., 2012).

Given the variation among the multiple ver-
sions of intermittent fasting and the increasing 
interest of patients with cancer for nutritional in-
terventions, oncology advanced practitioners need 
evidence-based information on the impact of fast-
ing on patients with cancer to guide clinical educa-
tion and decision-making. The purpose of this re-
view is to examine the most recent evidence on the 
impact of intermittent fasting regimens on patients 
with cancer while undergoing systemic therapy.

METHODS
A comprehensive search of the available litera-
ture was conducted on December 10, 2021, using 
three electronic databases: Ovid MEDLINE, Ovid 
Excerpta Medica Database (EMBASE), and the 
Cumulative Index to Nursing and Allied Health 
Literature (CINAHL). The search strategy was de-
veloped with the assistance of a research librarian 
and is available in a supplemental file. The search 
utilized a combination of Medical Subject Head-
ings (MeSH) terms and keywords related to can-
cer, fasting, and chemotherapy while following the 
Population, Intervention, Comparison, Outcome 
(PICO) framework (Brown, 2020). Inclusion cri-
teria consisted of patients with a cancer diagnosis 
undergoing fasting interventions during systemic 
therapy. Cancer was defined as any malignant 
neoplasm. Fasting interventions included peri-
ods of calorie restriction or reduction for at least 
48 hours during chemotherapy. Systemic therapy 
was specifically defined as either chemotherapy or 
concurrent chemotherapy with immunotherapy. 

Articles published prior to 2016 or not peer re-
viewed were excluded. Study designs utilizing vari-
able fasting periods for religious reasons or fast-
ing periods less than 48 hours were omitted. Only 
randomized control trials and prospective cohort 
studies were included to select for high-quality 
study designs with strong levels of evidence (Burns 
et al., 2011). Publications were limited to English 
language, human subjects, and adult populations. 

A systematic approach was used to identify 
and screen research studies following the Pre-
ferred Reporting Items for Systemic Reviews and 
Meta-Analyses (PRISMA) guidelines (Figure 1; 
Page et al., 2021). A total of 514 articles were iden-
tified in the initial literature search. After exclu-
sion of duplicates using EndNote, 477 articles 
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remained. Articles were screened for relevance 
first by title and then by abstract. Seven articles 
remained that met all inclusion and exclusion 
criteria. After completing a full-text review, the 
seven research articles were included in this re-
view. The reference list of each study was also ex-
amined for additional articles of relevance, but no 
additional articles were identified.

RESULTS
Research articles meeting inclusion and exclusion 
criteria included in this review addressed compli-
ance and results for the following outcomes: fast-
ing interventions, malnutrition, therapy side ef-
fects, endocrine parameters, quality-of-life (QOL) 
measures, and cancer outcomes. Table 1 summa-

rizes the findings from the seven studies. Table 2 
defines the nutritional interventions identified by 
the seven studies. Table 3 outlines chemotherapy 
regimens reported among the seven studies.

Compliance With Fasting Intervention 
There are potential benefits and drawbacks when 
integrating a fasting protocol with cancer treat-
ment. Some patients with cancer use fasting as 
a coping mechanism (Mas et al., 2019). Alterna-
tively, fasting may offer patients a sense of control 
over one aspect of their cancer treatment, leading 
to less anxiety and possibly increasing the poten-
tial for compliance (Mas et al., 2019; Tang et al., 
2021). However, adherence to a fasting regimen 
during chemotherapy may also present a burden 

Records identified from:
Databases (n = 3)
OVID Medline (n = 327)
OVID EMBASE (n = 139)
CINAHL (n = 48)
Registers (n = 0)

Records removed before screening:
Duplicate records removed (n = 37)
Records marked as ineligible by 
automation tools (n = 0)
Records removed for other reasons 
(n = 0)

Records excluded for not meeting inclusion criteria 
(excluded conference abstracts, study protocols, 
case reports, reviews, letters to editors, opinions, 
inappropriate interventions or populations) 
(n = 470)

Reports not retrieved
(n = 0)

Reports excluded 
(n = 0)

Records screened:
Title then abstract (n = 477)

Reports sought for retrieval
(n = 7)

Reports assessed for eligibility
(n = 7)

Studies included in review
(n = 7)

Identification of studies via databases and registers
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Figure 1. PRISMA flow diagram. 
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to some patients with cancer. Dietary restrictions 
may be difficult to follow or sustain and are time-
consuming, increasing the potential for poor com-
pliance (Nencioni et al., 2018; Tang et al., 2021).

All seven studies included fasting compliance 
in some capacity with an overall theme of compli-
ance reported among the majority of participants. 
Tang and colleagues’ (2021) was the only study 
to report 100% participant compliance with fast-
ing during every cycle of chemotherapy. The au-
thors attributed the high compliance rate to par-
ticipants having access to research staff through 
a social networking application and the brief 48-
hour duration of the fasting protocol (Tang et al., 
2021). Riedinger and colleagues (2020) noted that 
participants were compliant with fasting for 95% 
of their chemotherapy cycles. An overall fasting 

compliance rate of 65% was observed by Dorff and 
colleagues (2016), with forgetfulness and social 
constraints given as the most common reasons for 
fasting noncompliance. Bauersfeld and colleagues 
(2018) documented fasting compliance during 
chemotherapy as adequate but did not provide 
a compliance percentage for reference. Accord-
ing to Zorn and colleagues (2018), participants in 
study arms A and B maintained a mean daily ca-
loric intake consistent with the study fasting pro-
tocol, but compliance rates were not recorded.

Two separate studies analyzed data from the 
same clinical trial, describing identical overall 
fasting compliance rates. Both de Groot and col-
leagues (2020) and Lugtenberg and colleagues 
(2021) reported a fasting compliance rate of 21.5% 
among participants during all chemotherapy  

Table 1. Summary of Review Articles

Study, 
country, and 
evidence level

Study
design

Sample
size

Cancer
type

Fasting
protocol Findings

Dorff et al., 
2016 
USA
II

Cohort 
study, 
prospective

N = 20:
24 hr, n = 6
48 hr, n = 7
72 hr, n = 7

Urothelial, 
NSCLC, 
ovarian, 
uterine, breast

Short-
term 
starvation

	• 72 hr: Fasting feasible, safe, less SE, 
increased treatment response

	• No difference in endocrine 
parameters

Bauersfeld et 
al., 2018
Germany
I

Randomized 
crossover 
trial

N = 34:
Group A, n = 18
Group B, n = 16 

Breast, ovarian Short-
term 
fasting

	• STF: Fasting feasible, safe, less SE, 
less dose reductions/cycle delays, 
improved QOL and fatigue

de Groot et 
al., 2020
Netherlands
I

Randomized 
control trial

N = 129:
FMD, n = 65
RD, n = 64 

Breast Fasting 
mimicking 
diet

	• FMD: Fasting feasible, increased 
treatment response, decreased 
endocrine parameters

	• No difference in SE, dose 
reductions/cycle delays, or QOL 

Lugtenberg et 
al., 2020
Netherlands
I

Randomized 
control trial

N = 129:
FMD, n = 65
RD, n = 64 

Breast Fasting 
mimicking 
diet

	• FMD: Fasting feasible, safe
	• No difference in QOL 

Riedinger et 
al., 2020
USA
I

Randomized 
control trial

N = 20:
STF, n = 10
RD, n = 10

Ovarian, 
uterine, 
cervical

Short-
term 
fasting

	• STF: Fasting feasible, safe, less SE, 
less dose reductions/cycle delays, 
improved QOL

	• No difference in treatment response

Zorn et al., 
2018
Germany
I

Control 
crossover 
trial

N = 16:
mSTF/RD, n = 7
RD/mSTF, n = 9

Breast, ovarian, 
endometrial, 
cervical

Modified 
short-
term 
fasting

	• mSTF: Fasting feasible, safe, less SE, 
less dose reductions/cycle delays, 
decreased endocrine parameters

	• No difference in QOL or fatigue 

Tang et al., 
2021
Taiwan
II

Cohort 
study, 
prospective

N = 12: 
SCR, n = 6
RD, n = 6

Lymphoma Short-
term 
calorie 
reduction

	• SCR: Fasting feasible, safe

Note. hr = hour; STS = short-term starvation; STF = short-term fasting; FMD = fasting mimicking diet; mSTF = modified 
short-term fasting; SCR = short-term calorie reduction; RD = regular diet; SE = side effects; QOL = quality of life.
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cycles. Trial participants were 81.5% compliant 
during chemotherapy cycle 1, over 50% during 
chemotherapy cycle 2, and 33.8% during at least 4 
cycles of chemotherapy (Lugtenberg et al., 2021). 
Reasons given for noncompliance included taste 
(51.0%), nausea (15.4%), hunger (9.8%), discon-
tinuation of chemotherapy (3.9%), and other un-
specified issues (35.3%; Lugtenberg et al., 2021). 
Of note, 7.8% of participants in the control group 
were noncompliant with a normal diet during 
one or more cycles of chemotherapy (de Groot et 
al., 2020; Lugtenberg et al., 2021). These individ-
uals were deemed noncompliant for participat-
ing in fasting during chemotherapy (Lugtenberg 
et al., 2021).

Malnutrition
Up to 85% of patients with cancer experience 
malnutrition and/or weight loss (Bozzetti et al., 
2012; Hébuterne et al., 2014), which increases 
the risk for treatment side effects, reduces qual-
ity of life, and accounts for up to 20% of cancer 
deaths (Muscaritoli et al., 2021). The increased 
risk for poor outcomes associated with malnu-
trition, weight loss, and cachexia poses an obvi-
ous safety concern for patients with cancer who 
participate in calorie-restricted fasting (Arends 
et al., 2017a; Arends et al., 2017b; Dirks & Leeu-
wenburgh, 2006; Longo & Mattson, 2014; Nen-
cioni et al., 2018). Long-term fasting, although 
documented to reflect positive metabolic changes 

Table 2. Fasting Interventions

Author
Fasting 
duration

Chemotherapy schedule and fasting

Day
–3

Day
–2

Day
–1

Day
0

Day
1

Dorff et al., 2016 72 hr   X X X X

Bauersfeld et al., 2018 60 hr   X X X X

de Groot et al., 2020 96 hr X X X X  

Lugtenberg et al., 2020 96 hr X X X X  

Riedinger et al., 2020 48 hr     X X X

Zorn et al., 2018 96 hr X X X X X

Tang et al., 2021 48 hr     X X  

Note. Day –3 = 72 hours before chemotherapy; Day –2 = 48 hours before chemotherapy; Day –1 = 24 hours before 
chemotherapy; Day 0 = chemotherapy administered; Day 1 = 24 hours after chemotherapy; X = fasting day.

Table 3. Chemotherapy Regimens

Author Cancer type Chemotherapy regimens

Dorff et al., 2016 Urothelial, NSCLC, 
ovarian, uterine, breast

Nab-paclitaxel (Abraxane), docetaxel (Taxotere), gemcitabine (Gemzar), 
cisplatin (Platinol), carboplatin (Paraplatin), trastuzumab (Herceptin)

Bauersfeld et al., 
2018

Breast, ovarian Doxorubicin (Doxil), epirubicin (Ellence), cyclophosphamide (Cytoxan), 
docetaxel, carboplatin, fluorouracil (Adrucil), methotrexate (Trexall), 
bevacizumab (Avastin), pertuzumab (Perjeta), trastuzumab

de Groot et al., 
2020

Breast Doxorubicin, cyclophosphamide, docetaxel, fluorouracil

Lugtenberg et al., 
2020

Breast Doxorubicin, epirubicin, cyclophosphamide, docetaxel, fluorouracil

Riedinger et al., 
2020

Ovarian, uterine, 
cervical

Doxorubicin, epirubicin, paclitaxel, docetaxel, gemcitabine, cisplatin, 
carboplatin, bevacizumab

Zorn et al., 2018 Breast, ovarian, 
endometrial, cervical

Epirubicin, cyclophosphamide

Tang et al., 2021 Lymphoma Rituximab (Rituxan), vincristine (Marqibo), doxorubicin, 
cyclophosphamide, prednisone (Deltasone)
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at the cellular level, may be associated with mal-
nutrition and significant weight loss (Brandhorst 
et al., 2015; Lee & Longo, 2011; Lugtenberg et al., 
2021; Tang et al., 2021). However, short-term fast-
ing involving water-only or limited daily calorie 
consumption for less than a week has the poten-
tial to achieve positive metabolic changes while 
avoiding malnutrition and significant weight loss 
(Brandhorst et al., 2015; D’Aronzo et al., 2015; Lo 
Re et al., 2018; Nencioni et al., 2018; Panebianco et 
al., 2017). Furthermore, weight loss during short-
term fasting is mostly attributed to fluid loss, with 
an average of 0.3 to 0.9 kg/day and is generally re-
gained after normal diet is resumed, limiting the 
risk for significant weight loss (Kerndt et al., 1982; 
Naveed et al., 2014; Riedinger et al., 2020).

Six of the studies addressed the safety of fasting 
in cancer patients by monitoring indicators of mal-
nutrition. No significant changes were identified to 
suggest increased harm. Three studies noted stable 
weight with minimal fluctuation after the comple-
tion of fasting in conjunction with chemotherapy 
(Bauersfeld et al., 2018; Riedinger et al., 2020; Tang 
et al., 2021). Dorff and colleagues (2016) did not 
observe malnutrition among their participants. 
Zorn and colleagues (2018) documented a weight 
loss of < 5% during fasting, which was significant 
(p = .002) compared with normal diet weight. A 
significant decrease in fat mass (p = .008) was also 
observed among fasting participants (Zorn et al., 
2018). However, lean body mass was unchanged 
and body composition remained stable in fasting 
participants (Zorn et al., 2018). Lugtenberg and col-
leagues (2021) reported a modest decline in body 
mass index (BMI) among fasting participants; how-
ever, the participants maintained a normal stable 
weight 6 months after study completion. While de 
Groot and colleagues (2020) utilized the same data 
as Lugtenberg and colleagues (2021), weight loss 
was not addressed as a variable in their findings. 

Therapy Side Effects
Chemotherapy is associated with acute and long-
term side effects that may negatively impact treat-
ment protocols (Cleeland et al., 2012; Dorff et al., 
2016; Nencioni et al., 2018). Side effects are often 
severe enough to warrant dose reductions, cycle de-
lays, early discontinuation of regimens, and possi-
bly hospitalization, ultimately limiting the amount 

of chemotherapy administered and increasing the 
risk for poor outcomes (Cleeland et al., 2012; Dorff 
et al., 2016; Nencioni et al., 2018; Zorn et al., 2018). 
Patients with cancer are therefore motivated by the 
potential for fasting to limit the negative side ef-
fects of chemotherapy (Mas et al., 2019).

Chemotherapy-Induced Toxicities. Five studies 
examined the severity of chemotherapy-induced 
toxicities among fasting participants, with the ma-
jority identifying none to low frequency of severe 
toxicities. Toxicities were defined using the Com-
mon Terminology Criteria for Adverse Events 
(CTCAE; National Cancer Institute, 2022). Two 
studies failed to observe any CTCAE grade 3 and 4 
toxicities among fasting participants (Bauersfeld 
et al., 2018; Riedinger et al., 2020). Zorn and col-
leagues (2018) documented CTCAE grade 3 nau-
sea in a single participant during fasting and no 
CTCAE grade 4 toxicities during fasting. Further-
more, the frequency and severity score of the total 
self-reported toxicities among participants was 
significantly lower during fasting compared with 
the normal diet (p = .023; Zorn et al., 2018). Dorff 
and colleagues (2016) found fewer CTCAE grade 3 
and 4 toxicities among participants fasting for 72 
hours compared with participants fasting for 24 or 
48 hours. There were fewer cases of CTCAE grade 
3 and 4 neutropenia among participants fasting for 
48 hours and 72 hours compared with participants 
fasting for 24 hours; however, this finding was not 
statistically significant (p = .17; Dorff et al., 2016). 
de Groot and colleagues (2020) reported no signif-
icant difference in CTCAE grade 3 and 4 neutro-
penic fever and neutropenia between fasting and 
regular diet. However, it should be noted that the 
lack of significance may have been masked given 
that regular diet participants received dexametha-
sone to prevent chemotherapy-induced toxicities, 
while fasting participants were not offered dexa-
methasone (de Groot et al., 2020).

Chemotherapy Tolerability. Four studies ex-
plored the impact of chemotherapy-induced tox-
icities on chemotherapy tolerability while fasting. 
The majority of studies found fewer chemothera-
py dose reductions or cycle delays among the fast-
ing participants when compared with the control 
group. Two studies reported high tolerance for 
chemotherapy among fasting participants (Bau-
ersfeld et al., 2018; Riedinger et al., 2020). Zorn 
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and colleagues (2018) documented a statistically 
significant decrease in the number of chemother-
apy delays during fasting compared with normal 
diet (p = .034). On the contrary, de Groot and col-
leagues (2020) failed to identify a significant dif-
ference in the number of chemotherapy cycles 
stopped due to chemotherapy-induced toxicities 
between fasting and regular diet. 

Endocrine Parameters 
Fasting results in a significant decrease in several 
key hormones circulating in the cell plasma (Di 
Biase & Longo, 2016; Lee et al., 2012; Nencioni et 
al., 2018; Raffaghello et al., 2008). Insulin, glucose, 
and insulin-like growth factor 1 (IGF-1) help me-
diate cell growth, cell reproduction, and prevent 
cell death (Di Biase & Longo, 2016; Lee et al., 2012; 
Nencioni et al., 2018; Raffaghello et al., 2008). A 
measurable deficit in these hormones deprives 
cells of an optimal developmental environment, 
triggering a stress response that causes a transi-
tion from proliferation to maintenance and repair 
(Di Biase & Longo, 2016; Lee et al., 2012; Nencioni 
et al., 2018; Raffaghello et al., 2008). Healthy cells 
are easily able to undergo this protective response 
while cancer cells lack the same capability, mak-
ing cancer cells more sensitive to the effects of 
chemotherapy (Di Biase & Longo, 2016; Lee et 
al., 2012; Nencioni et al., 2018; Raffaghello et al., 
2008). Healthy cells also use mitochondrial oxida-
tive phosphorylation for metabolism while cancer 
cells use aerobic glycolysis, also known as the War-
burg effect (Liberti & Locasale, 2016; Nencioni et 
al., 2018). Cancer cell metabolism increases the up-
take of glucose and lactate production for growth 
and proliferation (Liberti & Locasale, 2016; War-
burg, 1956). Current research related to fasting has 
hypothesized that a more robust response to che-
motherapy may occur with the potential for better 
outcomes as cancer cells are in a vulnerable state 
(Arends et al., 2017a; Caffa et al., 2015; Laviano & 
Rossi Fanelli, 2012; Lee et al., 2012; Raffaghello et 
al., 2008; Safdie et al., 2012). Thus, suggesting the 
impact of fasting on endocrine parameters could 
possibly lead to greater treatment response with 
fewer treatment side effects.

Glucose. Glucose levels among participants 
were reported in two studies with conflicting re-
sults. de Groot and colleagues (2020) found a sta-

tistically significant decrease in glucose among 
participants compliant with fasting compared 
with controls following a regular diet before the 
first cycle of chemotherapy (p = .006), as well as 
during the middle of therapy (p = .042). Dorff and 
colleagues (2016) reported no significant differ-
ence in glucose levels during fasting (p = .13). 

Insulin. Hyperinsulinemia enhances tumor 
cell proliferation and may also contribute to tu-
mor progression (Boyd, 2003). Three studies de-
scribed decreased insulin levels among partici-
pants. de Groot and colleagues (2020) reported a 
statistically significant decrease in insulin among 
participants compliant with fasting compared 
with regular diet before the first cycle of chemo-
therapy (p = .001), as well as during the middle 
of therapy (p < .001). Zorn and colleagues (2018) 
documented a statistically significant reduction in 
mean insulin during fasting compared with nor-
mal diet (p < .001). Dorff and colleagues (2016) 
reported lower insulin levels among participants 
after fasting (56% after 24-hour fasting, 27% after 
48-hour fasting, and 42% after 72-hour fasting). 
However, this decrease was not statistically sig-
nificant (Dorff et al., 2016). 

IGF-1. Circulating levels of IGF have been asso-
ciated with cancer risk and cell proliferation lead-
ing to cancer infiltration and metastasis (Weroha & 
Haluska, 2012). Three studies remarked on IGF-1 
levels among participants with varying results. de 
Groot and colleagues (2020) found a statistically 
significant decrease in IGF-1 among participants 
compliant with fasting compared with regular 
diet during the middle of therapy (p = .025). Zorn 
and colleagues (2018) documented a statistically 
significant reduction in mean IGF-1 level during 
fasting compared with normal diet (p < .001). Dorff 
and colleagues (2016) reported lower IGF-1 levels 
among participants after the first fasting period 
with chemotherapy. The authors noted a decrease 
of 30% after 24-hour fasting, 33% after 48-hour 
fasting, and 8% after 72-hour fasting (Dorff et al., 
2016). However, the decreases in this study were 
not statistically significant (Dorff et al., 2016). 

Quality-of-Life Measures
Chemotherapy is associated with acute and long-
term side effects that may negatively impact QOL. 
Current research hypothesizes that intermittent 
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fasting may reduce the side effects of chemother-
apy, potentially decreasing the negative impact on 
QOL (Nencioni et al., 2018; Tinsley & La Bounty, 
2015). Quality of life is measured using a variety of 
standardized questionnaires and scales (Brandberg 
et al., 2020; Hall et al., 2014; Hyland & Sodergren, 
1996; Lugtenberg et al., 2021; Yellen et al., 1997).

Overall QOL. Five studies used multiple ques-
tionnaires and scales to measure overall QOL, 
reporting differing outcomes. Riedinger and 
colleagues (2020) noted improved QOL scores 
among fasting participants. Specifically, there was 
a statistically significant improvement of QOL 
scores after treatment among fasting participants 
compared with normal diet participants (p = .015; 
Riedinger et al., 2020). Quality of life was assessed 
using the Functional Assessment of Chronic Ill-
ness Therapy (FACIT) questionnaire (NCCN-
FACT FOSI-18; Riedinger et al., 2020). Bauersfeld 
and colleagues (2018) documented a statistically 
significant improvement in QOL after chemo-
therapy among participants who fasted cycles 1 to 
3 and then consumed normal diet for cycles 4 to 6 
(p = .041). In contrast, there was not a statistically 
significant change in QOL measured among par-
ticipants who consumed a normal diet for cycles 
1 to 3 and then fasted for cycles 4 to 6 (Bauersfeld 
et al., 2018). Quality of life was evaluated using the 
Functional Assessment of Cancer Therapy-Gener-
al (FACT-G) scale (Bauersfeld et al., 2018). Zorn 
and colleagues (2018) found no statistically signif-
icant difference in QOL between fasting partici-
pants and normal diet participants using the Eu-
ropean Organisation for Research and Treatment 
of Cancer (EORTC) QLQ-C30 questionnaire. de 
Groot and colleagues (2020) and Lugtenberg and 
colleagues (2021) both analyzed data from the 
same clinical trial, reporting no statistically sig-
nificant difference in overall QOL between fasting 
participants and normal diet participants using 
the EORTC QLQ-C30 questionnaire (de Groot et 
al., 2020; Lugtenberg et al., 2021).

Fatigue. The most common side effect of can-
cer treatment is fatigue, with clinically signifi-
cant levels of fatigue negatively impacting patient 
survival (Mo et al., 2021; Prue et al., 2006). Two 
studies included in this review applied the FACIT-
Fatigue questionnaire to investigate the impact of 
fasting on fatigue. The results were conflicting in 

that Bauersfeld and colleagues (2018) document-
ed a statistically significant improvement in fa-
tigue after chemotherapy among participants who 
fasted for cycles 1 to 3 and then consumed normal 
diet for cycles 4 to 6 (p = .006). However, there was 
no significant change in fatigue measured among 
participants who consumed normal diet for cycles 
1 to 3 and then fasted for cycles 4 to 6 (p = .521; 
Bauersfeld et al., 2018). Additionally, Zorn and 
colleagues (2018) found no statistically significant 
difference in fatigue between fasting participants 
and normal diet participants using the FACIT-Fa-
tigue questionnaire (p = .882).

Cancer Outcomes
Riedinger and colleagues (2020), de Groot and 
colleagues (2020), and Dorff and colleagues 
(2016) documented the effect of fasting during 
chemotherapy on cancer outcomes with contra-
dictory findings.

Treatment Outcome. Riedinger and colleagues 
(2020) found no statistically significant difference 
in partial treatment response (p = .35) or complete 
treatment response (p = 1.0) between fasting par-
ticipants and regular diet participants. Measure-
ment tools used for response evaluation and crite-
ria were not reported.

Radiographic and Pathologic Response. de Groot 
and colleagues (2020) and Dorff and colleagues 
(2016) both examined radiologic and pathologic 
response in participants. de Groot and colleagues 
(2020) documented a partial or complete patho-
logic response more often among fasting partici-
pants compared with regular diet participants 
(odds ratio [OR], 4.109, p = .016). Pathologic re-
sponse was measured using the Miller and Payne 
score (de Groot et al., 2020). A complete or partial 
radiographic response was also noted more often 
among fasting participants compared with normal 
diet participants (OR, 3.168, p = .039; de Groot et 
al., 2020). Radiographic response was measured 
using Response Evaluation Criteria in Solid Tu-
mors (RECIST; de Groot et al., 2020). Dorff and 
colleagues (2016) also used the RECIST method 
to measure radiographic response among fasting 
participants: eight (40%) had a partial or complete 
radiologic response, three (15%) had stable dis-
ease, and one (5%) had progressive disease. The 
RECIST method was not applied to eight (40%) 
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fasting participants since they were treated in the 
adjuvant setting (Dorff et al., 2016). 

DISCUSSION
This review sought to understand the impact of 
fasting on patients with cancer undergoing sys-
tematic therapy. Based on a review of the existing 
literature, several factors influence the efficacy and 
applicability of fasting as a nutritional intervention. 
Overall compliance was adequate, particularly with 
fewer chemotherapy cycles, as there was a tendency 
for compliance to decrease over consecutive cycles 
of chemotherapy (Bauersfeld et al., 2018; de Groot 
et al., 2020; Dorff et al., 2016; Lugtenberg et al., 
2021; Riedinger et al., 2020; Tang et al., 2021; Zorn 
et al., 2018). Weight loss was minimal and malnutri-
tion was not identified in any participants (Bauers-
feld et al., 2018; Dorff et al., 2016; Lugtenberg et al., 
2021; Riedinger et al., 2020; Tang et al., 2021; Zorn 
et al., 2018). However, it should be noted only par-
ticipants with normal weight were included in the 
studies and no data are available related to partici-
pants identified as underweight at baseline. Fasting 
appears to be well tolerated, with several studies 
reporting no to low occurrence of severe chemo-
therapy-induced toxicities (Bauersfeld et al., 2018; 
de Groot et al., 2020; Dorff et al., 2016; Riedinger et 
al., 2020; Zorn et al., 2018). There were no serious 
side effects reported in the seven studies included 
in this review, as well as no documented deaths re-
lated to fasting. There were fewer chemotherapy 
dose reductions or cycle delays among fasting par-
ticipants, indicating the potential for better chemo-
therapy tolerance (Bauersfeld et al., 2018; Riedinger 
et al., 2020; Zorn et al., 2018). In two studies, there 
was a trend toward a partial or complete radiologic 
and/or pathologic response among the majority of 
fasting participants (de Groot et al., 2020; Dorff et 
al., 2016). Given the data were only collected in two 
studies, additional research is needed to confirm 
the trend in radiographic and pathologic outcomes. 

There were conflicting results reported for en-
docrine parameters. While all three studies exam-
ining endocrine parameters utilized a fasting peri-
od greater than 48 hours, the differences in fasting 
duration among the study designs may account for 
the contradictory results. de Groot and colleagues 
(2020) and Zorn and colleagues (2018) required 
a longer fasting period with a 96-hour fast, while 

Dorff and colleagues (2016) used a 72-hour fast, 
leading to speculation that the longer fasting pe-
riod used prior to the initiation of chemotherapy 
by de Groot and colleagues (2020) and Zorn and 
colleagues (2018) potentially allowed for a greater 
measurable metabolic response at the cellular lev-
el. One study (de Groot et al., 2020) found fasting 
decreased glucose by statistically significant val-
ues, while another study (Dorff et al., 2016) did not 
find a significant difference. Two studies (de Groot 
et al., 2020; Zorn et al., 2018) documented a statis-
tically significant decrease in insulin among fasting 
participants, while one study (Dorff et al., 2016) 
noted no difference in insulin levels with fasting. 
Two studies (de Groot et al., 2020; Zorn et al., 2018) 
reported a statistically significant decrease in IGF-1 
among fasting participants, while one study (Dorff 
et al., 2016) showed a trend toward lower IGF-1 lev-
els with fasting that was not statistically significant. 

Additionally, there were conflicting results 
documented for QOL and fatigue between studies, 
making the relevance of the results inconclusive. A 
variety of instruments to evaluate QOL and fatigue 
were utilized between the studies, which could al-
low for bias and may explain the differing results. 
Two studies (de Groot et al., 2020; Lugtenberg et al., 
2021) that analyzed the same data reported no sig-
nificant improvement in QOL scores after fasting; 
however, this could also be construed as positive 
in that a fasting intervention did not alter QOL. It 
was also notable that in the de Groot and colleagues 
(2020) and Lugtenberg and colleagues (2021) stud-
ies, normal diet participants were prescribed dexa-
methasone during chemotherapy to reduce side 
effects allowing for the possibility that measurable 
differences between the fasting and normal diet 
groups were masked by dexamethasone in the nor-
mal diet group. One study (Bauersfeld et al., 2018) 
found fasting significantly improved fatigue, while 
another study (Zorn et al., 2018) found no differ-
ence in levels of fatigue with fasting.

While intermittent fasting during systemic ther-
apy appears to be safe and feasible among normal 
weight patients with cancer and has promising po-
tential for improved outcomes, there is not enough 
evidence to widely support its use in the clinical 
setting. Further exploration as to this avenue of di-
etary modification may be warranted as the current 
findings do not indicate an adverse impact to this 
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approach. However, based on the current evidence, 
patients with cancer should only consider intermit-
tent fasting as an adjunct to systemic therapy if they 
are participating in a research study or under the 
approval of their provider. Patients who are under-
weight should avoid fasting as there is no evidence 
that it is safe in this population. 

Limitations
This review has several limitations which should 
caution practitioners from recommending inter-
mittent fasting to patients receiving systemic ther-
apy. To date, there is minimal evidence regarding 
intermittent fasting as a diet modification in the 
cancer population; only seven studies were identi-
fied that met the established inclusion and exclu-
sion criteria for this review. The low volume of 
studies offers limited insight into the impact of fast-
ing on patients with cancer. However, it is worth 
noting the seven studies included have strong levels 
of evidence (Burns et al., 2011): three are random-
ized control trials, one is a randomized crossover 
trial, one is a control crossover trial, and two are 
prospective cohort studies. However, it is notable 
that although statistically powered, the study sam-
ples were small with all but two having fewer than 
50 participants. A gender disparity also existed 
among all of the studies, with the study popula-
tions consisting of 15 males and 127 females, thus 
further limiting the generalizability of the findings. 
Race/ethnicity was not recorded in several of the 
studies, making it difficult to generalize the results 
to a diverse population. Additionally, several of the 
studies were conducted in specific geographical 
locations with homogeneous populations, further 
limiting the generalizability of the study findings. 

It should also be noted that the majority of 
participants in these studies had breast or gyne-
cologic cancers, creating an unintentional bias to-
ward cancer type, therapy class, and highlighting 
a study population that is overwhelmingly female 
by default. Cancer stage was not documented in 
every study. Therefore, it is unclear if there is a 
difference in the impact of fasting on patients re-
ceiving systemic therapy for primary tumors (neo-
adjuvant or adjuvant) compared with metastatic 
disease. Each study used a different variation of 
intermittent fasting with a wide spectrum of ap-
proved calorie consumption and differing fasting 

schedules. This makes it difficult to compare data 
and identify the most beneficial nutritional inter-
vention for patients with cancer receiving sys-
temic therapy. Long-term monitoring follow-up 
periods would also be beneficial for analyzing the 
potential for long-term, sustained benefits of fast-
ing on cancer outcomes and survival data.

CONCLUSION
Patients with cancer often seek practices to posi-
tively impact their treatment outcomes, disease 
status, and QOL through nutrition. There is grow-
ing interest surrounding intermittent fasting as 
an adjunct to chemotherapy. However, there is 
limited research to support the use of intermit-
tent fasting during systemic therapy as a safe, fea-
sible, and impactful intervention for patients with 
cancer. To the authors’ knowledge, this is the first 
peer-reviewed literature review that examines the 
current evidence specific to patients choosing an 
intermittent fasting regimen while undergoing 
chemotherapy or chemotherapy in conjunction 
with immunotherapy. Data from the seven re-
search articles included in this review suggest that 
intermittent fasting has the potential to positive-
ly impact cancer treatment, although additional 
larger randomized controlled trials are needed to 
validate these early findings and further explore 
the impact of fasting on systemic therapy. l
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