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Introduction 
Neutropenia is defined as a decrease in the absolute number of 

neutrophils in the blood. Clinically, neutropenia is defined as a decrease 
in the absolute neutrophil count (ANC) of more than two standard 
deviations below the normal range. So the patient is considered as 
neutropenic when the ANC is lower than the normal level which is 
1500 cell/ μl [1]. 

So generally this dangerous condition called neutropenia will 
occur when the neutrophils cells counts is lower than the normal count 
which is 1500 cell/μl [1-5]. Even so when the neutrophil count is more 
than 1000 cell/μl there will still be normal protection against infection. 
When the level of neutrophils falls to 500-1000 cell/μl it is classified 
as mild neutropenia and moderate neutropenia happened when the 
count falls between 200-500 cell/μl [1-3]. When the neutrophil count 
falls lower than 200 cell/μl; it is considered as a very serious condition 
that requires the patient to be admitted to the hospital and treated with 
antibiotics [2-3]. It has been reported that the normal neutrophil count 
in the white man is 1500 cell/μl while in the black man the normal is 
lower (i.e., 1200 cell/μl) [5]. 

While febrile neutropenia (i.e., when patient developed fever) is 
mostly associated with chemotherapy regimen it may also occur after 
irradiation of most parts of the bone marrow. Here the term febrile 
neutropenia is usually used to describe the occurrence of neutropenia 
and fever that is when the body temperature is ≥ 38.3°C or oral 
temperature ≥ 38°C for more than one hour and the neutrophil count 
is ≤ 500 cell/μl or it will reduced to ≤ 500 cell/ μl within the next 48 
hours [1, 6-8].

Adverse Effect of Neutropenia 
The incidence of neutropenia has been shown to have negative 

effects on the patient. The percentage of cancer patients who did not 
receive their total amount of chemotherapy drug doses has increased. 
Fifty percent (50%) of these cancer patients received less than 85% of 
the actual doses because of neutropenia. Breast cancer seems to be the 
type of cancer most associated with neutropenia complication. About 
25% of the breast cancer patients suffered from neutropenia resulting 
in reduction of their chemotherapy doses [8].

However, there was no accurate number or percentage of 
neutropenia prevalence or occurrence as a side effect of chemotherapy 
was reported [9,10].

Neutropenia Causes
Factors that play a major role in causing neutropenia are 

demographic factors, hematological disorder, autoimmune diseases, 
infection, drugs reactions and chemotherapy or radiotherapy.

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 [1,2,5]. 

Hematological diseases like leukemia, myelodysplastic syndrome, 
Hodgkin’s and non-Hodgkin’s diseases and multiple myloma have 
been shown to cause neutropenia [1]. In these hematological diseases 
severe destruction of bone marrow leads to destruction of stem cells. 
This will result in the prevention or decrease in neutrophils production 
and thus causing neutropenia [1]. Also there is an effect on red blood 
cells (RBC) and platelets production which will lead to severe anemia 
and thrombocytopenia. Usually the patient will suffer from fever ≥ 
38.5°C as well as gingivitis, bleeding, stomatitis, bone chills and patient 
might also collapse [11]. 

Neutropenia has also been associated with autoimmune disease like 
systemic lupus erythromatosis (SLE). The neutropenia in SLE is usually 
mild and the patient may not suffer from serious bacterial infection. 
However patients with SjÖren syndrome and rheumatoid arthritis may 
have severe neutropenia so they are at higher risk of bacterial or fungal 
infection. Neutropenia may also occur with aplastic anemia [1]. 

Many drugs such as diuretics, chlorpromazine, and allopurinol 
have been shown to cause neutropenia. Two mechanisms have been 
suggested to cause neutropenia. Firstly, the drugs produce dose 
dependant toxicity on cell production, protein synthesis, bone marrow 
and cell survival. Secondly, the mechanism may involve the drug 
inducing immunological reactions. For an example the binding of 
drugs with the surface of the neutrophil cell will lead to cell destruction 
and cause production of neutropenia. These two mechanisms are not 
always seen but happen only in a small percentage of the patients. Also 
these two mechanisms need a long duration of use that is from starting 
the administration of the drug to the appearance of neutropenia. 

While in the case of solid tumor as the focused of this present study, 
most of the patients have normal neutrophils but due to the intensive 
chemotherapeutics drugs and regimens neutropenia developed [12]. 

Neutropenia has been seen to be mostly associated with cancer 
chemotherapy and radiotherapy. These chemotherapeutic drugs will 
affect the production of folic acid as well as the synthesis of DNA, RNA 
and protein by acting as anti metabolite which will lead to bone marrow 
destruction [1-3,5,11]. Bone marrow destruction will then lead to a 
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decrease in neutrophil cell production. Due to this, the chemotherapy 
and radiotherapy are considered as the main causes for neutropenia 
or febrile neutropenia (i.e., neutropenia when associated with fever 
and ANC ≤ 500 cell/μl). Also these chemotherapeutic drugs will kill 
and suppress every cell that is highly dividing or actively growing like 
cancer cell but unfortunately they also have an effect on the blood 
cells especially bone cells and neutrophil cells [13]. Examples of 
chemotherapeutic drugs which are highly associated with neutropenia 
are actinomycin, asparaginase, cytarabine, busulfan, cisplatin, 
daunorubicin, etoposide, fluorouracil, ifosfamide and methotrexate 
[1,5,14]. 

Conclusion 
Therefore it is an obligate matter for the doctors and clinicians 

who works within cancer treatment to focus on this major side effect 
by doing more research and studies in order to develop a treatment 
guideline which can help to overcome or prevent or palliate this side 
effect.
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