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ABSTRACT 
Neutropenia is a common complication of chemotherapy in leukemic patients. An herbal formulation of chamomile 
was hypothesized to be effective on neutropenia. A group of healthy volunteers and two groups of patients 
received chamomile oral drop to be compared with a control group of neutropenic patients. Results showed an 
increase of white blood cells and resolution of neutropenia in all groups except for the control group. In 
conclusion, chamomile could be used as an effective complementary medicine for increasing the immunity of 
neutropenic patients (in addition to healthy individuals).        
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INTRODUCTION 

Neutropenia is a blood disorder defined by a decrease in 
the absolute neutrophilic count (ANC) below normal range. 
It is categorized into three types of mild (1000 
cells/µl<ANC<1500 cells/µl), moderate (500 cells/µl <ANC 
<1000 cells/µl) and sever (ANC<500 cells/µl) (1, 2). The 
disorder is also associated with susceptibility to serious 
bacterial and fungal infections which sometimes are life 
threatening (3). 
 Although congenital or cyclic neutropenia is rarely 
seen in normal population, its occurrence is very common 
after chemotherapy for malignancies (2). The standard 
treatment protocol for neutropenia which is became 
available in last decades is consisted of Granulocyte 
Colony-stimulating Factor (G-CSF) and Granulocyte-
Monocyte Colony-Stimulating Factor (GM-CSF). 
Regardless of the effectiveness, their price is extremely 
high. 
 Persian medicine (PM) is a holistic medical system 
based on diagnosis of temperament (4). It is a great 
reservoir of clinical experiences which provides valorous 
nutritional and herbal recommendations for treatment of 
different types of the diseases (5, 6). 
 According to PM sources, children comprise a 
vulnerable group to develop diseases because they are in 
the growing age and usually do not have the healthy 
patterns of eating and drinking (7). They usually possess 
hot-wet temperament and consequently are more prone to 
develop wet-tempered diseases; that is the reason why 
usually hot-dry nutritional and herbal formulations are 
considered for treatment of children’s illnesses (8, 9). 
 Chamomile is an annual plant commonly used in 
Iranian folk medicine for variety of diseases and cited in 
many sources of PM including Avicenna’s canon of 
medicine (9). A number of its clinical applications have also 
been investigated through evidence-based studies and 
clinical trials (10-12). It is a hot-dry tempered herbal 

medicine with a wide range of medical properties including 
maturating, fiddling away the stagnated moistures, and 
banning the reabsorption of the morbid matters with 
strengthening the affected organs (9).  
 Matricaria chamomilla (Asteraceae), also called 
Baboone Shirazi in Persian medicine literature, is a globally 

used medicinal herb with a wide range of application (13). 
Its dried flower has been used as a sedative and 
spasmolytic agent (14). Apigenin as one of the main 
components of chamomile is an anti-inflammatory agent 
which suppresses prostaglandin E2 (15, 16). Moreover, it 
plays an anxiolytic role by reducing GABA-activated 
chloride currents (14). Also, chrysin as a flavenoid possess 
anxiolytic effects (17). Chamomile contains high amounts 
of bisabolol oxide A, bisabolol oxide B, and chamazulene 
(18). In-vitro studies showed free radical scavenging and 
antioxidant activities of the chamomile’s essential oil (18).  
 Additionally, apigenin has shown anti-cancer effects 
in human cell lines (19) making chamomile a safe 
affordable anti-cancer agent (20). Dosage of chamomile in 
children is 0.3-0.6 g of dried flower, while in adolescents 
and adults is considered to be 0.8-24 g of dried flower (21). 
 According to aforementioned properties of 
chamomile, we conducted a pilot prospective clinical study 
to evaluate the efficacy of chamomile drop in treatment of 
neutropenia. 
 

MATERIALS AND METHODS 
 Fifteen healthy volunteer students (aged 19-24 years) 
as group 1 and 70 children (aged 2-15 years) with 
chemotherapy-induced neutropenia were enrolled in the 
study. These children were divided into two groups by 
random allocation [i.e., 35 persons in the case group 
(group two) and 35 persons in the control group (group 
three)]. Also, three children with congenital neutropenia 
and three children with cyclic neutropenia (group four) were 
included. 
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 Chamomile oral drop (prepared by Amin drug 
company, Isfahan, Iran) was prescribed for the participants 
of group one, two, and four in a dose of 20 drops three 
times a day (each one milliliter contains 0.1 mg 
chamazolen and 0.02 mg Apigenin) for two weeks. It is to 
be noticed that all leukemic patients were receiving their 
chemotherapy regiments and chamomile drop was used as 
a complementary therapy. White blood cells (WBC) and 
ANC as the outcome measures were checked before and 
after intervention.  
 As for the data analysis, we used analysis of 
variances which was applied by EPI software and p-value 
less than 0.05 considered as statistical significance.  

RESULTS 
The changes of white blood cell (WBC) and absolute 
neutrophil count (ANC) of the groups has been illustrated in 
Table 1. Significant increase of WBC was seen in all 
groups except for control group (group 3). Additionally, 
although a significant increase of ANC was seen in all 
groups, however, resolution of neutropenia did not happen 
in the control group despite other groups which were not 
neutropenic at the end of the intervention.  It is also to be 
mentioned that no adverse reaction was seen in the period 
of intervention.  

 
Table 1. Changes of white blood cell and absolute neutrophil count in four groups of study before and after intervention. 

 Group 1 Group 2 Group 3 Group 4 

 Before 
intervention 
(Mean±SD) 

After 
intervention 
(Mean±SD) 

Before 
intervention 
(Mean±SD) 

After 
intervention 
(Mean±SD) 

Before 
intervention 
(Mean±SD) 

After 
intervention 
(Mean±SD) 

Before 
intervention 
(Mean±SD) 

After 
intervention 
(Mean±SD) 

WBC 
(/mm3) 

7270+141 7360+133 1380+128 4900+590 2770+360 2730+600 3200+30.3 4600+25.6 

P-Value <0.01 0.008 0.75 <0.05 

ANC 
(/mm3) 

4940±130 5090±130 63±9 1600±308 210±22 400±42 368+16.6 1610+16.4 

P-Value <0.0008 0.008 0.026 <0.05 

WBC: white blood cell; ANC: absolute neutrophil count 

 

DISCUSSION 
Effect of plants on human health has been documented for 
thousands of years (21-25). Herbal drugs have been 
integral to both traditional and non-traditional medicine in 
the last 5000 years (22, 26-28). The cause of popularity of 
herbal medicines can be explained by their tendency to 
work slowly with minimal toxic side effects. As a traditional 
medicine both in Asia and in Europe, it is used to treat 
wounds, ulcers, eczema, gout, skin irritations, bruises, 
burns, canker sores, neuralgia, sciatica, rheumatic pain, 
hemorrhoids, mastitis and other ailments (13). 
 Chamomile has been used to treat inflammations of 
the skin and mucous membranes, and also for some 
bacterial infections of the skin, oral cavity and gums, and 
respiratory tract. Aqueous Extract of Chamomile has been 
frequently used as a mild sedative to calm nerves and 
reduce anxiety, to treat hysteria, nightmares, insomnia and 
other sleep problems (13, 29). 
 Anticancer activity and tumor growth inhibition by 
chamomile has been evaluated in studies with apigenin 
which is one of the bioactive constituents of chamomile. 
Studies on preclinical models of skin, prostate, breast and 
ovarian cancer have shown promising growth inhibitory 
effects (30, 31). In a recently conducted study, chamomile 
extracts were shown to cause minimal growth inhibitory 
effects on normal cells, but showed significant reductions in 
cell viability in various human cancer cell lines. Chamomile 
exposure induced apoptosis in cancer cells but not in 
normal cells at similar doses (19). The efficacy of the novel 
agent TBS-101, a mixture of seven standardized botanical 
extracts including chamomile has been recently tested. The 
results confirm it to have a good safety profile with 
significant anticancer activities against androgen-refractory 
human prostate cancer PC-3 cells, both in vitro and in vivo 
situation (32). 
 Treatment of neutropenia for preventing serious and 
sometimes lethal bacterial and fungal infection with 

recombinant human cytokines like G-CSF and GM-CSF is 
useful but is very expensive and is associated with some 
complications including chills, fever, bone pain, and 
splenomegaly. 
 Matricaria chamomilla has been previously used for 
prevention and treatment of chemotherapy/radiotherapy 
induced stomatitis by our research group (unpublished data 
which were presented in 8th International Congress of 
Geographic Medicine, Shiraz, Iran). 
 Its corticosteroid-like effect which is between 
hydrocortisone and prednisolone is not the cause of this 
effect of the drug on the neutrophil count because all the 
patients in the chemotherapy-induced neutropenia (case 
and control) were receiving prednisolone for four weeks in 
their protocol of chemotherapy for Acute Lymphocytic 
Leukemia. 
 

CONCLUSION 

In conclusion, low cost, absence of adverse reactions and 
safety of its use during the course of chemotherapy makes 
chamomile a superior drug in the treatment of neutropenia. 
However, its mechanism of action and clinical effects 
should be investigated through further rigorous studies. 
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