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NEUTROPENIA ONSET, SEVERITY AND THEIR ASSOCIATION WITH DEMOGRAPHIC DATA
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Introduction: Neutropenia is a decreased in the absolute neutrophil count lower than the normal that is < 1500 cell/ µl.
Objective: The aim of this study is to find the association between neutropenia onset and severity with neutropenic patients
demographic data.
Material and Methods: This is an observational retrospective study conducted on solid cancer patients admitted to Penang Hospital
in the period between 2003-2006 who were treated with chemotherapy and as a result became neutropenic. The main statistical test
used were Chi-square test and Fisher’s Exact test and the result was considered significant when P < 0.05.
Results: The main result of this study was there was an insignificant association between onset and severity of neutropenia with
patients demographic data.
Conclusion: Demographic data is not a risk factor for neither neutropenia onset nor severity. The main reason for this insignificant
association in this study is the small sample size.
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INTRODUCTION

Clinically neutropenia is defined as a decreased in the
absolute neutrophil count (ANC) below 1500 cell/ µl. The
term febrile neutropenia is used when the patient became
feverish with body temperature 38.5°C and ANC = 500
cell/ µl or body temperature = 38°C for at lest 2 hours
with ANC = 500 cell/ µl.1,2 Factors that play a major role
in causing neutropenia are demographic factors,
hematological disorder, autoimmune diseases, infection,
drugs reactions and chemotherapy or radiotherapy.1-3

Neutrophils production decrease in the elderly since they
have a lower ability to produce mature neutrophils than
younger people. Besides that the neutrophil count in white
man is higher than that in the black man. Also neutropenia
incidence seems to be more in women than men.1,2,4

MATERIAL AND METHOD

This is an observational retrospective study conducted on
solid cancer patients who were treated with chemotherapy
and as a result of that they suffered from neutropenia.
Those patients were admitted to Penang Hospital between
2003-2006. Data were collected from patients files by
specific data sheet form designed for this study. The total
number of the files reviewed was 4503 files. While the
number of those patients who fulfilled the inclusion criteria
for this study was 117 patients. The inclusion criteria were
adult = 18 years old, male or female, solid cancer and
treated with chemotherapy and as a result of that became
neutropenic (ANC<1500 cell/ µl). The statistical tests used
were Chi-square test and Fisher’s Exact test. Significant
was set at P < 0.05 and the power of this study was more
than 87.5%. Sampling method used for this study was

convenience sampling method.

RESULTS

Patient’s Gender

Among this 117 patients, female patients seems to develop
neutropenia (86; 73.5%) more than the male patients (31;
26.5%) as shown in Table-1.

However the association between both neutropenia onset
and severity with gender were insignificant. The P values
for Chi-square test for onset and severity were 0.284 and
0.438 respectively. While Fisher’s Exact test P values for
onset was 0.208 and for severity was 0.469 respectively
too.

Patient's Ethnic Group

Looking at the ethnic group, the Chinese (82; 70.1%)
seemed to be mostly prone to neutropenia followed by
the Malays (22; 18.8%) and lastly by the Indian ethnic
group (13; 11.1%). These are shown in Table-2.

Chi-square value for ethnic group association with
neutropenia onset and severity were P = 0.971 and P =
0.214 respectively. While Fisher's Exact test P values for
association of ethnic group with neutropenia onset and
severity were P= 0.587 and 0.214 respectively. Both results
showed an insignificant association since both P
values>0.05.

Patient's Age

The patient's age distribution ranged from 18 to 93 years
old. The mean age of the neutropenic patients was 51 33
years old and the median was 53 years as shown in Table-3

In this study, neutropenia occurred mostly in cancer
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Age Group 

(years) 

Number of Patients     Percentage 

? 18 2 1.7 

20-29 6 5.1 

30-39 12 10.3 

40-49 27 23.1 

50-59 46 39.3 

60-69 18 15.4 

?70 6 5.1 

Total 117 100 

patients above 40 years old (97) as compared to younger
group. Most of the cancer patients with neutropenia were
between 50-59 (46) years old, followed by those between
40-49 (27) years old, 60-69 (18) years old, 30-39 (12)
years old, 20-29 (6) years old, = 70 (6) years old and lastly
patients less than 20 (2) years old. The value for Chi-square
test was P=0.468 and Fisher test is P=0.311 for association
between neutropenia onset and patients age. While for
association with severity the value for Chi-square test was
P =0.185 and is Fisher's Exact test P =0.193. Both results
showed insignificant association since P values > 0.05.

DISCUSSION

The possible reason for the higher number of female than
male observed is that generally the incidence of cancer in
female is higher the male by a ratio of 1:1.35. Also the
Penang Cancer Registry (2003) reported that cancer
occurrence in female is much more than male that is 3,745
(53.2%) of cancer cases were females and 3,294 (46.8%)
were males 6. Lyman and Wilmot also reported that female
gender is one of the risk factor that play a role in the
development or occurrence of neutropenia and febrile
neutropenia as observed in this present study 3. It has also
been reported that 49% of the solid cancer patients who
developed neutropenia at different levels of chemotherapy
were those diagnosed with breast cancer. Since breast cancer
occurs mostly in female so this could also explain the higher
number of female seen with neutropenia 7. However, there
was an insignificant association between gender and
severity of neutropenia observed. This could be due to the
small sample size which is insufficient to give a significant
association8. Among the races, Chinese seemed to develop
neutropenia more than the Malay and the Indian.
According to the National Cancer Registry of Malaysia
the incidence of cancer is highest among the Chinese as
compared to the Malay and Indian. Hence this could be
one explanation for the Chinese being the major race
observed in this study 5. Also it has been reported by Wolf
that breast cancer is the solid cancer most highly associated
with neutropenia and according to Kaur the breast cancer
in Penang occur mostly among the Chinese (62.5%)
followed by the Malays (26.7%) and the Indians
(10.2%)9,10. So this could also explain the results of this
present study whereby the Chinese was the highest ethnic
group experiencing neutropenia as compared to the Malays
and finally the Indians. However there was no significant
association obtained between the ethnic group and
neutropenia onset as well as with severity this could be
because of the insufficient sample size in this study11.
Munshi reported that patients between 50-59 years of age
have the highest risk of occurrence of neutropenia than
other age groups12. The main reason for this could be
that in this study majority of the patients suffered from
breast cancer (Table-3) which had been reported to be
more common in the elderly. According to the National
Cancer Registry of Malaysia cancer especially breast cancer
is more predominant at age of 50 years or more 5. Also
Yip and Omar Hasan Kasule reported that neutropenia
occurred mostly in the 50-59 years old patients and 75%
of the neutropenic patients in their study were diagnosed
with breast cancer. Another reason for the high occurrence

TABLE -1 Gender of neutropenic patients (N=117)

Gender Number Percentage 

Male 31 26.5 

Female 86 73.5 

Total 117 100 

Ethnic Group Number Percentage 

Chinese 82 70.1 

Malay 22 18.8 

Indian 13 11.1 

Total 117 100 

TABLE -2 Ethnicity of neutropenic patients (N=117)

TABLE - 3   Age distribution of neutropenic patients admit-

ted to penang hospital (N=117)
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of neutropenia at this advanced age of 50 years old or
more is that at this age there is already a lowered ability
for the production of mature neutrophil cells13. In
addition the presence of myelosuppressive chemotherapy
given to older cancer patients will further increase the
occurrence of neutropenia as compared to the younger
ages 2,3,14. In this present study, the incidence of
neutropenia was high among the 50-59 years old but then
decreased among those more than 60 years old age.
According to the American Society of Clinical Oncology
(ASCO) at these advanced ages the chemotherapeutics
doses will usually be reduced and the administration of
granulocyte-colony stimulation factor (G-CSF, Filgrastim)
will also be increased. So these two reasons could explain
the reduced neutropenia incidence in these advanced ages
of more than 60 years old 3. The second highest age group
of patient with neutropenia was 40-49 years old. The
National Cancer Registry of Malaysia reported that
nasopharyngeal and rectum cancers are considered as
common cancers types in Malaysia which mostly occur at
this age range, as was observed in this study 5. However,
there was no significant association relationship observed
between the patient's age and onset and severity of
neutropenia. The most possible reason for this insignificant
association was again due to the small sample size
available8. However, Dale reporting that there was an
association between patients ages with neutropenia. The
reason given for neutropenia to be highly presented in the
old age patients suggested there was a decreased or the
inability of their body to produce mature neutrophil cells1.
Other studies suggested that demographic data (i.e., age,
ethnic group and gender) have an effect on neutrophil
count and therefore there is a relationship between these
variables with the neutropenia2. However this was not
seen in this present study.
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