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Abstract

Background: Neutropenia is a common toxicity caused by chemotherapy that can lead to febrile neutropenia, infection, and dose
reductions or delays that can diminish the efficacy of treatment. The relationship between chemotherapy-induced neutropenia and
symptom burden is less well known. Recent data show a trend toward a greater incidence, duration, and severity of other toxicities of
chemotherapy in patients with grade 4 neutropenia. Patients and Methods: This retrospective study examined the relationship between
symptom burden and neutropenia in the first cycle of chemotherapy, using the Cancer Care Monitor (CCM) to evaluate symptom burden
in 5 domains: Physical Symptoms, Side Effects, Distress, Despair, and Neutropenia Index. Data were collected from the medical records
of 51 adult patients with cancer who had been treated with standard 21-day regimens without granulocyte colony-stimulating factor
support. Patients had been assessed before treatment and at midcycle (days 6-14) for complete blood cell count and symptom burden.
Results: The symptom burden in all 5 CCM domains was greater in patients with grade 3 (n = 8) or grade 4 (n = 16) neutropenia at
midcycle than in patients with grade 0-2 neutropenia. Age, chemotherapy regimen or dose, and day of midcycle assessment were not
significantly correlated with the severity of symptoms. Conclusion: Understanding the relationship between symptom burden and
chemotherapy-induced neutropenia can lead to more appropriate use of supportive care in patients treated with chemotherapy. 
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Introduction
Neutropenia is a frequent adverse effect of chemotherapy that

can lead to febrile neutropenia or infection that necessitates hos-
pitalization and treatment with intravenous antibiotics.1
Furthermore, chemotherapy-induced neutropenia is a primary
cause of chemotherapy dose reductions and delays,2,3 which can

compromise the efficacy of treatment in the curative setting.4-6

Few studies have explored the relationship between
chemotherapy-induced neutropenia and patients’ symptom
burden, another important measure of treatment out-
comes.7,8 Recent studies have correlated worse symptom
burden with a decline in the absolute neutrophil count
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(ANC).9-11 Chemotherapy-induced neutropenia is relatively
asymptomatic, but a number of other adverse events typical-
ly occur concurrently with it, such as anorexia, asthenia,
dehydration, and vomiting, which can be more severe or pro-
longed during severe neutropenia or febrile neutropenia.12,13

A temporal relation between febrile neutropenia and these
other adverse events has been observed, with their incidence
and severity being markedly greater on the days that febrile
neutropenia occurred. When measures were taken to reduce
the incidence of febrile neutropenia, the incidence of the
other adverse events was also reduced.13,14

We investigated the relationship between neutropenia and
physical and psychological symptom burden in patients treat-
ed with their first cycle of myelosuppressive chemotherapy.

Patients and Methods
Retrospective data were collected from the medical records

of 51 adult patients with cancer who were treated between
October 1, 2000, and November 1, 2002, at the West Clinic,
a community oncology center in Memphis, Tennessee. All
patients consented to the review. This was a convenience
sample that met the inclusion and exclusion criteria. 

Inclusion and Exclusion Criteria
Data on patients aged ≥ 18 years were included in the

study if the patient was beginning the first cycle of a 21-day
regimen of doxorubicin/docetaxel; doxorubicin/cyclophos-
phamide; carboplatin/paclitaxel; carboplatin/docetaxel; or
cyclophosphamide/doxorubicin/vincristine/prednisone. In
addition, patients must have had complete blood cell counts
and Cancer Care Monitor (CCM) assessments at baseline and
at midcycle (days 6-14). The exact day of midcycle in which
blood counts were obtained was predetermined by the clini-
cian based on clinical experience regarding the expected
nadir for the chemotherapy regimen. Therefore, these counts
might not have been the absolute lowest ANC or the true
ANC nadir. Patients who were treated with granulocyte
colony-stimulating factor were excluded.

Electronic databases were used to identify eligible patients
who were receiving one of the aforementioned 21-day
chemotherapy regimens. At the time of identification of the
51 cases meeting inclusion and exclusion criteria, there were
741 patients who met the chemotherapy regimen inclusion
criteria. However, complete CCM data were available for the
identified subset of 51 patients, and these patients also had
complete blood count data at the needed time points. 

Study Independent Variables and Operational
Definitions

The patient demographic and clinical characteristics col-
lected from their medical records included age, type and dose
of chemotherapy, day of midcycle assessment, midcycle

ANC, and baseline symptom scores. Chemotherapy-induced
neutropenia was graded according to the common toxicity
criteria of the National Cancer Institute.15 Baseline was
defined as the day of the first chemotherapy treatment.
Measures were completed before chemotherapy was started.
Midcycle referred to the lowest ANC observed, determined
from complete blood cell counts between days 6 and 14. 

Measures of Symptom Burden
Symptom burden was evaluated by using the CCM, a val-

idated computer-administered measure of 6 domains of
patient symptoms and functioning: (1) Physical Symptoms,
(2) Treatment Side Effects, (3) Distress, (4) Despair, (5)
Impaired Performance, and (6) Impaired Ambulation.16 In
the present sample, the latter 2 CCM scales were not includ-
ed because of incomplete and missing data. Scores are nor-
malized T scores (mean, 50; standard deviation ± 10); high-
er scores indicate a greater symptom burden. 

In addition, we also used a recently developed scale, the
CCM Neutropenia Index, which considers symptoms that are
clinically relevant to chemotherapy-induced neutropenia.
This scale measured the following 13 CCM items: 

1. Fatigue, tiredness, or weakness 
2. Diarrhea or constipation
3. Trouble sleeping
4. Reduced sexual enjoyment or performance
5. Nausea or vomiting
6. Dry mouth
7. Loss of interest in people
8. Sore throat or trouble swallowing
9. Numbness or tingling

10. Fever or chills 
11. Swollen glands 
12. Headache 
13. Mouth sores

All items were rated on a 0-10 Likert scale of their severity
in the past 7 days. The CCM Neutropenia Index score ranged
from 0 to 130, with higher scores indicating a greater symptom
burden. Internal consistency of the index was 0.81 (Cronbach’s
alpha). Appendix A shows the items and scales of the CCM.

Statistical Analysis
The association of each patient variable with midcycle

symptoms was tested by calculating Pearson’s correlation
coefficient. A series of analyses of covariance was performed
for each scale at midcycle. Chemotherapy-induced neutrope-
nia was dichotomized as grades 0-2 or grades 3/4 and was the
grouping variable. Scale scores were the dependent variable.
Baseline scores for the variable being tested were the covari-
ate. Bonferroni adjustments were made to tests of signifi-
cance to account for analysis of multiple scales.
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Results
The records of 51 patients were evaluated in the study;

78% of the patients were women, and 80% were of white
ethnicity (Table 1). The mean age was 58 years. The most
common cancers were lung cancer (27%), leukemia or
lymphoma (25%), and breast cancer (25%); 14% of
patients had metastatic disease. Grade 3 neutropenia
developed in 8 patients (16%) and grade 4 in 16 patients
(31%), and they were evenly distributed among the 5
chemotherapy regimens (Table 2). No patients were hos-
pitalized in this observation period. There was no statisti-
cally significant association between the severity of neutropenia
and the type of chemotherapy.

Pearson’s correlation coefficients showed that the only sig-
nificant relation based on the CCM score was between base-
line symptoms and midcycle symptoms. Age, chemotherapy
regimen, chemotherapy dose, and day of midcycle assessment
were not significantly correlated with the severity of symp-
toms at midcycle. After the Bonferonni adjustment, analysis
of covariance indicated that the symptom burden in all 5
measures at midcycle was significantly greater in patients
with grade 3/4 chemotherapy-induced neutropenia compared
with those with grade 0-2 (P < 0.05; Figure 1). The greatest
difference in symptom burden was seen on the Neutropenia
Index, with the score being 86% higher in patients with
grade 3/4 chemotherapy-induced neutropenia compared with
those with grade 0-2. 

Discussion
As suggested in this study, the burden of physical and psy-

chological symptoms in patients with cancer treated with
chemotherapy is greater in patients who develop grade 3/4
neutropenia. In this limited sample, the symptom burden
associated with chemotherapy-induced neutropenia did not

appear to be related to cancer, treatment, or demographic fac-
tors, such as cancer type, chemotherapy type, and chemo-
therapy dose. Other explanations cannot, however, be ruled
out. For example, the correlation between chemotherapy-
induced neutropenia and symptom burden that was seen in
this study could be explained by the presence of comorbidi-
ties that are also known risk factors for neutropenia.
Unfortunately, we did not have complete medical histories to
accurately assess such comorbidities. Any future investiga-
tions of this type would certainly need to measure and docu-

Table 1

Patient and Disease Characteristics
Number of Patients

(N = 51)
Characteristics

58 (27-78)

40 (78)

41 (80)

40 (78)

30 (59)

35 (69)

14 (27)

13 (25)

13 (25)

11 (22)

7 (14)

Values in parentheses are percentages unless otherwise specified.

Mean Age, Years (Range)

Female Sex

White Ethnicity

Education ≥ 12 Years

Married

Protestant Religion

Cancer Type

 Lung cancer

 Leukemia/lymphoma

 Breast cancer

 Other

Metastatic Disease

Table 2

Midcycle Neutropenia, by Chemotherapy Regimen

Neutropenia 
Grade

All Regimens
(N = 51)

Doxorubicin/
Docetaxel
(n = 3)

Doxorubicin/
Cyclophosphamide

(n = 16)

Number of Patients (%)

Carboplatin/
Paclitaxel
(n = 12)

Carboplatin/ 
Docetaxel
(n = 11)

Cyclophosphamide/ 
Doxorubicin/Vincristine/ 

Prednisone (n = 9)

21 (41)

1 (2)

5 (10)

8 (16)

16 (31)

0

0

0

2 (67)

1 (33)

6 (38)

1 (6)

0

2 (12)

7 (44)

6 (50)

0

1 (8)

2 (17)

3 (25)

5 (45)

0

1 (9)

1 (9)

4 (36)

4 (44)

0

3 (33)

1 (11)

1 (11)

None

Grade 1

Grade 2

Grade 3

Grade 4
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ment overall illness burden. Nonetheless, the findings in this
study are consistent with data that indicate that chemother-
apy-induced neutropenia is associated with a worse symptom
burden and could increase the severity of other toxicities of
chemotherapy.12

It should also be noted that this investigation cannot estab-
lish a causal link between severity of chemotherapy-induced
neutropenia and greater symptom burden. Chemotherapy-
induced neutropenia might merely be a marker for relative
chemotherapy uptake, and chemotherapy might very well be
the cause of chemotherapy-induced neutropenia and the worse
symptom burden observed in grade 3/4 neutropenia. The fact
that we observed the largest difference in neutropenia grades for
the CCM Neutropenia Index suggests a more specific link to
neutropenia, because that index was specifically constructed to
assess empirically related and face valid symptoms of neutrope-
nia. Further work needs to be done to clarify whether it is pos-
sible to locate signature symptoms of neutropenia that might
be separable from the general effects of chemotherapy toxicities.

A greater symptom burden could negatively affect the
clinical outcome with chemotherapy by decreasing a
patient’s motivation to continue treatment. In addition,
pretreatment symptom burden and its management during
treatment might be prognostic factors for survival in
patients with cancer.8

Conclusion
Severe neutropenia in the first cycle of myelosuppressive

chemotherapy is associated with substantial deficits in phys-
ical and psychological well-being, and managing chemother-
apy-induced neutropenia might help lessen that burden.

Appendix A

Items of the Cancer Care Monitor and Cancer 
Care Monitor Subscales16

All items are presented on tablet computers with a 0-10 response scale as noted.
CCM also contains scales for Impaired Ambulation and Impaired Performance (not shown 
here because they were not included in this investigation). 
*Items used in the 13-item additive Neutropenia Index scale. In addition to the items 
indicated from the CCM, other items available for the Neutropenia Index included fever or 
chills, swollen glands, headache, and mouth sores. All were presented with instructions 
identical to those for Physical Symptoms noted above.

Instructions: Touch red dot on the line that best describes how bad the 
symptom has been for you during the past week including today.

Instructions: Touch red dot on the line that best describes how true the 
statement has been for you during the past week including today.

Physical Symptoms

Not a
Problem
0
O

Fatigue, tiredness, or weakness*
Rash or dry skin or itching 
Trouble sleeping* 
Daytime sleepiness 
Physical pain 
Sweating

Trouble breathing or coughing
Trouble focusing or concentrating
Problems with urination
Numbness or tingling*
Reduced sexual enjoyment, interest, 
or performance*

I cry a lot or feel like crying.
I am worried. 

I feel nervous, tense, or anxious.
I am sad or depressed.

Instructions: Same as above.
I feel hopeless.
I feel helpless.

I feel guilty.
I feel worthless. 

I think I would be better off dead.
I have lost interest in people that I 
used to want to be around.*
I have lost interest in things that I 
used to want to do.

Instructions: Same as above.
Change in weight 
Hair loss 
Nausea or vomiting* 
Dry mouth* 

Change in taste of food
Change in appetite
Sore throat or trouble swallowing*
Trouble with bowel movements 
(diarrhea or constipation)*

Mild
Problem
1 2 3
O O O 

Moderate
Problem
4 5 6
O O O 

Severe
Problem
7 8 9
O O O

As Bad as
Possible
10
 O

Not at
All True
0
O 

A Little
True
1 2 3
O O O 

Quite a Bit
True
4 5 6
O O O 

Very
True
7 8 9
O O O

Completely
True
10
 O

Treatment Side Effects

Distress

Dispair

Figure 1

Adjusted Means of Cancer Care Monitor Scores 
at Midcycle by Grade of Neutropenia
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Clarifying the clinical significance of the differences in symp-
tom burden that were seen in this study as well as the benefits
of strategies for managing chemotherapy-induced neutropenia
needs further study.
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