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Review Article

Incidence of neutropenia induced by chemotherapy in the treatment 
of colorectal cancer 

Incidência de neutropenia induzida por quimioterapia no tratamento do câncer colorretal 

Rafael Fernando Mendes Barbosa1, Bruna Francielle Toneti1, Juliana Maria de Paula Avelar1, Amanda Fonseca 
Baviera1, Liyoko Okino2, Namie Okino Sawada1 

Objective: to analyze the incidence of neutropenia in patients with colorectal cancer, undergoing chemotherapy 
treatment. Methods: integrative review performed in the following databases: National Library of Medicine, 
National Institutes of Health, Cumulative Index to Nursing and Allied Health Literature, Latin American 
literature and Caribbean Center in Health Sciences, and SciVerse Scopus. Results: 499 articles were identified, 
of which 15 met the criteria for inclusion, published between 2006 and 2016 and analyzed in their entirety. 
Neutropenia was the most reported hematologic toxicity in 12 (80.0%) studies, and the second most common 
in three (20.0%), in varying degrees, being responsible for reducing and/or delaying of doses in six (40.0%) 
studies. Conclusion: the studies included in this review showed that neutropenia in patients with colorectal 
cancer in chemotherapy treatment have low incidences in different degrees, despite the significantly high rates 
of neutropenia associations, as the most common adverse event in the various analyzed regimes.
Descriptors: Neutropenia; Colorectal Neoplasms; Incidence; Epidemiology; Antineoplastic Combined 
Chemotherapy Protocols.

Objetivo: analisar a incidência de neutropenia em pacientes com câncer colorretal, submetidos ao tratamento 
quimioterápico. Métodos: revisão integrativa, realizada nas bases de dados National Library of Medicine National 
Institutes of Health, Cumulative Index to Nursing and Allied Health Literature, Literatura Latino-Americana 
e do Caribe em Ciências da Saúde e SciVerse Scopus. Resultados: identificaram-se 499 artigos, dos quais 15 
atenderam aos critérios de inclusão, publicados entre 2006 e 2016 e analisados na íntegra. A neutropenia foi a 
toxicidade hematológica mais relatada em 12 (80,0%) estudos, e a segunda mais comum em três (20,0%), em 
graus variáveis, sendo responsável pela redução e/ou atraso de doses em seis (40,0%) estudos. Conclusão: 
os estudos incluídos nesta revisão evidenciaram que a neutropenia em pacientes com câncer colorretal em 
tratamento quimioterápico tem incidência baixa em diferentes graus, apesar das associações significativamente 
alta das taxas de neutropenia, como o evento adverso mais comum nos diferentes regimes analisados.
Descritores: Neutropenia; Neoplasias Colorretais; Incidência; Epidemiologia; Protocolos de Quimioterapia 
Combinada Antineoplásica.
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Introduction

Chemotherapy treatment is associated with 
the emergence of side effects or undesirable toxicities 
that can lead to delayed treatment and the reduction 
of doses, causing implications to the final results of 
the treatment. 

Consequently, not only the chemotherapy tre-
atment itself, but also the oncological disease, deter-
mines multiplicity of clinical manifestations, which 
compromise, significantly, the health-related quality 
of life of patients affected by cancer(1-3).

Among the toxicities in various treatment pro-
tocols for colorectal cancer are the non-hematologic 
toxicities: nausea, vomiting, diarrhea, constipation, 
fatigue, anorexia, mucositis, peripheral neuropathy, 
alopecia; and the hematologic toxicities: leukopenia, 
neutropenia, febrile neutropenia, anemia, throm-
bocytopenia(4-6). 

Neutropenia is one of the hematological toxi-
cities present in patients with colorectal cancer who 
receive chemotherapy treatment, it is one of the ma-
jor risk factors in the complications of cancer patients. 
Due to not presenting symptoms, neutropenia is often 
detected during routine blood tests or tests for other 
conditions. For this and other reasons, patients un-
dergoing chemotherapy, who are at higher risk for the 
condition, need to perform blood collection for labo-
ratory tests on a regular basis(7). 

Thus, such a situation is determined by the 
decrease in the number of circulating neutrophils in 
the blood. When these levels are below the reference 
values, the body is more susceptible to developing in-
fections, since neutrophils are white blood cells, spe-
cialized in fighting infection in the body(8). 

Due to the importance of the study of neutrope-
nia in colorectal cancer patients treated with chemo-
therapy, related to the complications, interruptions or 
delay of treatment stimulated by its occurrence, the 
objective was to analyze the incidence of neutropenia 
in patients with colorectal cancer submitted to che-
motherapy. Thus, it is expected that the knowledge 
derived from this study will contribute to the develop-
ment of nursing and clinical practice in Oncology, sin-
ce, by the analysis of the scientific evidence, the nur-

sing professional can meet the current panorama of 
incidences of neutropenia in the clinical context of co-
lorectal cancer, enabling, in this way, the formulation 
of actions for improving the care of these patients. 

Methods

It is an integrative review, a method that eva-
luates, synthesizes results and provides subsidies for 
the comprehensive knowledge of a certain topic ap-
plied in clinical practice. The steps covered for the 
realization of the study were: elaboration of the rese-
arch question, sampling, categorization of studies, as-
sessment of studies included in the integrative review, 
interpretation of results and a summary of results(9).

The elaboration of the research question of this 
integrative review was established through the PICO 
strategy(10), where “P” referred to the study population 
(patients with colorectal cancer); “I” to the studied in-
tervention or to the variable of interest (chemothera-
py); “C” to the comparison with another intervention 
(not applied in this study); and “O” to the outcome 
of interest (incidence of neutropenia). Pointing also 
to the importance of this integrative review strate-
gy, both for the formulation of the research question 
as well as to the construction of the search strategy, 
through the use of controlled and uncontrolled des-
criptors for each element of PICO, with a subsequent 
search of the studies in the databases. So, the research 
question defined was: what the incidence of neutro-
penia in patients with colorectal cancer, undergoing 
chemotherapy treatment? 

The selection of the studies took place in March 
2018, from the following databases: National Library 
of Medicine National Institutes of Health (PubMed), 
Cumulative Index to Nursing and Allied Health Lite-
rature (CINAHL); Literatura Latino-Americana e do 
Caribe em Ciências da Saúde (LILACS); and SciVerse 
Scopus (SCOPUS). For this, combinations were used 
in the search strategy of the controlled and uncon-
trolled descriptors, according to the Descriptors in 
Health Sciences (DeCS) and Medical Subject Headings 
(MeSH).

Medline: “neutropenia” AND “incidence” OR 
“epidemiology” AND “colorectal neoplasms” AND “an-
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ti-neoplastic combined chemotherapy protocols”. CI-
NAHL (CINAHL Titles): MH “Neutropenia+” AND MH 
“Incidence” OR MH “Epidemiology+” AND MH “Colo-
rectal Neoplasms+” AND MH “Antineoplastic Agents, 
Combined”. LILACS: (tw: “Colorectal Neoplasms” AND 
“neutropenia” AND “Combined Anticancer Chemothe-
rapy protocols”). SCOPUS: “neutropenia” AND “inci-
dence” OR “epidemiology” AND “colorectal neoplas-
ms” AND “anti-neoplastic combined chemotherapy 
protocols” OR “chemotherapy”.

The inclusion criteria for pre-selection of the 
studies were: randomized and non-randomized cli-
nical trials, quasi-experimental and observational 
studies available in full, published in Spanish, English 
and Portuguese, which addressed among the prima-
ry and/or secondary objectives the evaluation of the 
profile of toxicities of the chemotherapy regimens 
used, as well as the occurrence of neutropenia, from 
January 2006 to December 2017, in order to obtain 
better credibility for the results of the study, using 
properly updated references. Opinion studies and re-
visions were excluded. 

The selection of the studies was carried out by 
three reviewers for the perusal of titles and abstracts, 
so that the studies that met the aforementioned inclu-
sion criteria were selected. Later, for the final selection

of articles, the works were read in entirety those that 
presented the profile of toxicity, as well as the rates 
of occurrence of neutropenia were selected. In order 
to manage these references, we also used EndNote, a 
digital platform that allows the exportation of studies 
and the creation of filters to identify duplicate articles 
in the selection process of the integrative review. 

Data extraction of articles included in the inte-
grative review was based on the validated data collec-
tion instrument(11), which was adapted to meet the ob-
jectives of the study. The topics of interest covered in 
the instrument were: article title, year of publication, 
language, country of origin of the publication, databa-
se, objective, method, results, conclusions and level of 
evidence. 

To start the search, the process of selection and 
inclusion of the studies took place in two stages. In the 
first stage, reading the titles and abstracts of the 499 
items found in different databases, in the light of the 
inclusion criteria, and after the exclusion of duplica-
tes. In this way, 16 articles were selected by three in-
dependent reviewers, as shown in the selection flow 
chart In the second stage, the articles were read in 
full, so from this the final sample was composed of 15 
articles for analysis. Figure 1 illustrates the selection 
process of the articles in this integrative review, as re-
commended by the PRISMA Group(12).

  

 

Figure 1 – Flow chart of included studies in the integrative review, according to the databases 
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Results

The integrative review sample was composed 
of 15 studies, in which 14 (93.3%) have been publi-
shed in English and one (11.1%) in Portuguese. As for 
the year of publication, there was a higher concentra-
tion of studies published in the year 2006, totaling 
four (26.6%) studies during this period. One-third of

Authors Study types/Evidence Level Main findings and conclusions

Munemoto Y et al.(5)

Clinical trial without rando-
mization
NE = 3

The chemotherapy regimen was well tolerated and deemed advantageous, due to the low 
rate of neutropenia and other toxicities.

Pectasides D et al.(6)
Randomized clinical trial
NE = 2

The test showed no significant differences in efficacy between groups A and B. However, the 
rate of neutropenia was different in both groups, with higher incidence in Group B than in 
group A.

Nishina T et al.(13)

Clinical trial without rando-
mization 
NE = 3

The most common Grade 3 and 4 adverse events included neutropenia, and toxicity profiles 
were similar in both hematological toxicities and non-hematological toxicities.

Kim S et al.(14)

Clinical trial without rando-
mization 
NE = 3

The most common hematological toxicity was neutropenia, there was an occurrence of one 
case of febrile neutropenia and the death of one patient through septicemia as a result of an 
episode of neutropenia.

Uygyn K et al.(15)
Randomized clinical trial 
NE = 2

The chemotherapeutic regimens used were considered to be effective treatments for 
metastatic colorectal cancer, with rates of neutropenia and other toxicities acceptable and 
manageable.

Sobrero A et al.(16)
Randomized clinical trial 
NE = 2

The therapy used has low incidence of neutropenia, but frequent changes in the chemotherapy 
dosage for the same and other toxicities were required.

Shigeta K et al.(17)
Randomized clinical trial 
NE = 2

Neutropenia occurred more often in Group A than in Group B, although it was not statistically 
significant.

Kim CA et al.(18)
Retrospective study 
NE = 4

Neutropenia was the most common event in both chemotherapeutic regimens. There 
were significant delays of dose (38%), dose reductions (20%) and discontinuation of 
chemotherapy (17%) regimens, as a result of neutropenia.

Roque VMN, 
Forones NM(19)

Retrospective study 
NE = 4

The gastrointestinal toxicities were more frequent in this study. However, the most 
encountered hematologic toxicity was neutropenia (15.7%), followed by anemia (7%), 
leukopenia (2.6%) and thrombocytopenia (2.6%).

Terazawa T et al.(20)

Clinical trial without rando-
mization 
NE = 3

The chemotherapy regimen was well tolerated in Japanese patients with colorectal cancer, 
demonstrating viability, with incidence of neutropenia and manageable adverse events.

Loupakis F et al.(21)

Randomized clinical trial 
NE = 3

The chemotherapy regimen used in Group B, in comparison with group A, has improved the 
outcome of treatment, but significantly increased the incidence of neutropenia and other 
toxicities.

Shimizu T et al.(22)
Retrospective study 
NE = 4

Grade 3 neutropenia was experienced in 20.0% of patients, causing delay in the course of 
treatment. 

Rosati G, Cordio 
S(23)

Retrospective study 
NE = 4

Neutropenia was the most frequent hematologic toxicity. There was one case of febrile 
neutropenia. However, caution should be exercised in monitoring hematological toxicity.

Huang J et al.(24)

Clinical trial without rando-
mization 
NE = 3

Between the hematologic toxicities, grade 1 neutropenia was the principle toxicity reported.

Souglakos J et al.(25)
Randomized clinical trial 
NE = 2

In both schemes of drugs proposed in this study, the scheme used by Group B had a 
significantly higher incidence of neutropenia in comparison with group A.

Figure 2 – Summary of the studies included in the review, according to authors, types of study, evidence levels, 
main findings and conclusions

 

the studies (33.3%) was conducted in Japan, being pu 
blished by the journals BioMed Central Cancer, Japa-
nese Journal of Clinical Oncology, International Jour-
nal of Cancer, Asia-Pacific Journal of Clinical Oncology 
and the International Journal of Clinical Oncology. 

With regard to the synthesis of data about au-
thors, types of studies, levels of evidence, main results 
and conclusions, Figure 2 presents these findings:
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Regarding the primary and/or secondary ob-
jectives of the studies, it was noted that all had, among 
the objectives, the evaluation of the hematological to-
xicity and non-hematological toxicity profile related 
to the chemotherapy treatment proposed in the study.  

Neutropenia was revealed as the most reported 
hematologic toxicity in 12 (80.0%) of the studies, and 
the second most common in three of them (20.0%), as 
well as being responsible for reducing and/or delay in 
doses in six (40.0%) of these. 

The chemotherapy regimens used in the stu-
dies were 5-FU/LV (fluorouracil and leucovorin), CA-
POX or XELOX (capecitabine and oxaliplatin), XELIRI 
(capecitabine and irinotecan), FOLFIRI (fluoroura-
cil, leucovorin and irinotecan), FOLFOX (fluoroura-
cil, leucovorin and oxaliplatin), TEGAFIRI (tegafur / 
uracil, oral leucovorin and irinotecan), FOLFOXIRI 
(fluorouracil, leucovorin, oxaliplatin and irinote-
can), Capecitabine monodrug and Irinotecan mono-
drug, combined or not with monoclonal antibodies. 
 
Discussion

The results of this integrative review indicate 
that researches on the profile of toxicities, related to 
various chemotherapeutic regimens for treatment 
of colorectal cancer, still constitute a knowledge gap 
produced in Brazil. Although the relevance of these 
adverse events to the detriment of cancer treatment 
has been recognized, there has been little verified in 
the literature on the application of measures to redu-
ce such effects in order to improve treatment efficacy, 
avoid reductions and/or dose delays, as well as to in-
crease quality of life and patient survival rates. 

Despite the fact that primary studies with evi-
dence levels two, three and four were found, has also 
identified as limitation, a shortage of studies that had 
as main objective the investigation of neutropenia 
among the toxicities evaluated in the chemotherapeu-
tic treatment of colorectal cancer, in order to make the 
generalization of these results to this area of   knowled-
ge possible.

It is known that management in the treatment 
of severe toxicities resulting from anti-neoplastic co-
lorectal cancer therapy is highly associated with the 
interruption or even discontinuation of therapy, as 
well as the need for hospitalization, with a conse-
quent impact on the prognosis, the patient’s quality 
of life and increased care costs in health services(26). 
In this sense, this review, due to the incidence of neu-
tropenia revealed and its severity among the toxicities 
analyzed by the robust studies of the area, contributes 
to the importance of the knowledge about its relation 
with the prescribed chemotherapeutic regimens, as 
well as possible prophylactic actions and a reduction 
of damages with regards to nursing care given to pa-
tients with colorectal cancer.

The planning of nursing care must be more 
individualized for patients with colorectal cancer at 
risk of developing neutropenia to chemotherapy tre-
atment, while there is the promotion of educational 
actions related to management of this adverse effect 
with the patients and family. However, even though 
neutropenia is proving to be an important focus for 
nursing care in Oncology, little has been produced fo-
cused on the nursing protocols of this adverse effect.

A study on the occurrence and management of 
neutropenia in women with breast cancer is in line 
with the results of this research, regarding the need 
for nursing empowerment in the care of these pa-
tients, also revealing that nurses can contribute for 
patients to perform treatment according to the stipu-
lated schedule, through the standardization of care, 
promotion of the use of colony stimulating factor and 
assistance in clinical decision making(27). 

It was also observed that most of the studies 
did not evaluate, as mentioned, only one type of toxi-
city, but the profile of them in terms of the chemothe-
rapeutic regimens, thus determining the individual al-
teration of each protocol. Nevertheless, in the studies 
included in this review, neutropenia appeared as an 
adverse event of greater prominence and frequency 
between the hematologic toxicities, which is also in-
line with the results found by meta-analysis of the 
area(28). 
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Among the chemotherapy regimens evalua-
ted in the studies, fluoropyrimidine, more precisely 
the 5-FU antimetabolite(19), was present in most of 
them, used both intravenously and in the oral form. 
 Capecitabine and TEGAFUR are known to be 5-FU 
oral derivatives and to act as a prodrug, having similar 
mechanisms of action to the standard 5-FU / LV com-
bination in relation to progression-free survival and 
overall survival to the disease, as well as better tolera-
bility among the evaluated toxicity profiles(15,17-18). This 
explains why these drugs pass through an enzymatic 
conversion process, turning into fluorouracil (antime-
tabolite), which, when absorbed by the body, slows 
the growth of tumor tissue. This regimen was revea-
led in the evaluated studies to be one of the options 
for outpatient treatment of colorectal cancer due to 
the ability to reduce the complications and discomfort 
associated with intravenous therapy(17-18).

In addition, it can be verified that, for the tre-
atment of colorectal cancer, oxaliplatin and irinote-
can were efficient drugs when used as monodrugs or 
when associated with fluoropyrimidines (intravenous 
or oral), constituting as chemotherapeutic regimens 
that act in the treatment of the first and second line of 
colorectal cancer, especially in the most advanced sta-
ges. In reality, it was evidenced that the combination of 
these drugs with 5-FU and LV, formed by chemothera-
peutic regimes, namely, FOLFOX, FOLFIRI, FOLFOXIRI, 
in the intravenous therapy, dramatically increase the 
response of the treatment and the survival of patients, 
compared with the use of 5-FU and LV alone(29). The 
same occurred with the combination of Capecitabine, 
orally, with oxaliplatin and irinotecan, as demonstra-
ted by the XELOX and XELIRI regimens(5-6,15). 

With regard to the rates of neutropenia in the 
studies examined, it was found that the incidence of 
these differed between the studies in four degrees, 
even for the same type of chemotherapy regimen 
used, which can be related to multiple clinical factors 
of patients, such as age, malnutrition, presence of 
comorbidities, advanced clinical stage, uncontrolled 
systemic disease and the number of previous appli-

cations of chemotherapy(19). However, it is noted that 
the data relative to occurrences were not clarified at 
all levels in these studies, although it is important to 
confirm again that neutropenia was the main hemato-
logical alteration reported in 12 of the studies. 

In view of the scarcity of nurses’ participation 
in the production of knowledge about care for neutro-
penic patients, it is recommended that professionals, 
in direct contact with colorectal cancer patients, be 
more involved in the development and improvement 
of research in the area. It is necessary that the nurse 
keeps their knowledge up-to-date on the research in 
this regard and also abandons the condition of being 
only a consumer of the research, and assumes the role 
of a producer of nursing protocols for the care of these 
oncological patients. It is recommended therefore that 
nurses are to become involved in the evaluation of pa-
tients and the results of laboratory tests for each cycle 
of chemotherapy, directing patients on the complica-
tions and eventual care that need to be performed at 
the onset of neutropenia(30).

It is proposed, through this review, for the de-
velopment of studies that also test the associations of 
the variables referring to the individual characteristics 
and clinical factors of patients, such as, age, staging, 
chemotherapeutic regimen used and the presence of 
comorbidities, among others. In addition, this revision 
denotes the relevance for knowledge synthesis on in-
cidences of neutropenia induced by chemotherapy in 
patients with colorectal cancer, providing guidance to 
nursing professionals on rates for the implementation 
of preventive and early detection measures that are 
possible to be performed in clinical practices in order 
to improve treatment outcomes as well as improved 
prognosis and patient care. 

Conclusion

The studies showed that neutropenia in pa-
tients with colorectal cancer in chemotherapy treat-
ment have low incidences in different degrees, despite 
the significantly high rates of neutropenia associa-
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tions as being the most common adverse event in the 
different regimens analyzed.
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