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Background

• Acute lymphoblastic leukemia (ALL) is the most 
common malignancy of childhood. Chemotherapy-
induced neutropenia (CIN) as serious hematologic 
toxicity is one of the main treatment complications in 
these patients. Based on our previous experience and 
pilot studies, we hypothesized that a herbal 
formulation of chamomile could be effective in the 
management of neutropenia. 



Methods:

•A randomized triple-blind placebo-controlled 
clinical trial was conducted.

• Inclusion criteria: 2-18 years old children, 
diagnosis of ALL (B-cell subtype), and admission 
in the hospital. 

•Exclusion criteria: Those with sensitivity to 
chamomile.



Method:

•Participants in each group received 2.5 ml of 
either chamomile syrup or placebo syrup once 
daily for 30 days.

• Their white blood cell (WBC) count and absolute 
neutrophil count (ANC) as the primary outcome 
measures and their quality of life were 
evaluated. 



Preperation of the drug and placebo

Matricaria chamomilla L. (Voucher no. PM1089) 
Ethanol extraction of the Flavenoids (Apigenin) and 
(Chamazolene) as active ingrediants. Formulation of the Syrup 
with 5 g/100 ml (1.27 mg/ml of Apigenin),then addition of the 
Orange flavor. Placebo had only Orange flavor.



Ethical considerations:

• The local Research Ethics Committee of Shiraz University of 
Medical Sciences (SUMS) approved the proposal of this trial 
(research ID: IR.SUMS.REC.1396.11). The ethical guidelines 
of Helsinki Declaration were observed in this trial. In 
addition, we registered the proposal in Iranian Registry of 
Clinical Trials (IRCT.ir; registration No. 
IRCT2013021612486N1). As the participants were under the 
legal age, their parents signed the written informed consent 
form.



Results:

•A total number of 20 patients in each group (40 in 
total) completed the study. 

• Twenty-five boys and 15 girls. 

• There was no difference between two groups in the 
sex, age, first CBC,LFT, LDH, GCSF Injection, 
Septicemia, Hospital stay, and Body temperament 
(Mizaj), …



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assessed for eligibility (n=192) 

Excluded (n=148) 

   Not meeting inclusion criteria (n=148) 

   Declined to participate (n=0) 

   Other reasons (n=0) 

Analysed  (n=20) 

 Excluded from analysis (n=0)  

Lost to follow-up (expired) (n=1) 

Discontinued intervention (non-cooperation) 

(n=1) 

Allocated to chamomile syrup (n=22) 

 Received allocated intervention (n=22) 

 Did not receive allocated intervention (n=0) 

Lost to follow-up (expired) (n=1) 

Discontinued intervention (non-cooperation) 

(n=1) 

Allocated to placebo syrup (n=22) 

 Received allocated intervention (n=22) 

 Did not receive allocated intervention (n=0) 

Analysed  (n=20) 

 Excluded from analysis (n=0) 

 

Allocation 

Analysis 

Follow-Up 

Randomized (n=44) 

Enrollment 





Trend of the WBC in Drug and Placebo groups: Although 
WBC and platelet count in drug group was increased in 
our study, this finding was not statistically significant.



Absolut Neutrophil count (ANC) trend in the Drug and Placebo groups: 
Increasing trend for ANC in drug group (unlike the decreasing trend in placebo 
group) obviously showed the protective effect of chamomile against neutropenia, 
in which was also indicated by previous studies.



Discussion:

• Any treatment approach that protects against neutropenia, reduces 
the need for GCSF and minimizes other complications of neutropenia, 
will be helpful.

• Nowadays, using complementary and alternative medicine (CAM) is 
being increasingly applied (Hashempur et al., 2015). Various types of 
these unconventional methods are used by evidence-based 
approaches alongside conventional medicine which is known as 
integrative medicine (IM) (Daneshfard et al., 2019). Herbal medicine 
is considered one of the most common and most popular CAM 
methods with a long history (Jabbari et al., 2017; Atarzadeh et al., 
2017).



Discussion:

• Matricaria chamomilla L. also known as German chamomile, is an 
annual plant of Asteraceae family. As one of the best-known 
medicinal herbs, chamomile has been used in a wide variety of health 
products (McKay et al., 2006). Its flower essence contains α-bisabolol, 
flavonoids like apigenin, and azulene compounds such as 
chamazulene (Garcia-Pinto et al., 2013; Srivastava et al., 2009). 
Different studies revealed its anti-microbial (Marino et al., 2001), anti-
inflammatory (Miguel, 2010), anti-oxidant (Sebai et al., 2014), and 
anti-cancer properties (Sirvastava 2007).



Discussion:
• Anti-cancer effects of chamomile are caused by apigenin 

which is one of the major flavonoids that has a boosting 
effect on the immune system (Shukla and Gupta, 2010). 
• Its promising effect on various cancer cells of human has 

made it a safe anti-cancer agent (Hosseinpour et al., 2016). 
For example, bisabolol oxide A has shown anti-proliferative 
effects on human leukemia K562 cells (Ogata-Ikeda et al., 
2011). Apigenine effects: cell-cycle arrest and autophagy in 
leukemic cells.
• Chamazulene (An antioxidant) effects: radical scavenger, 

leukotriene B4 inhibitor, anticancer agent.



Discussion:

• The goal of this study was to evaluate the effect of 
chamomile syrup on chemotherapy-induced 
neutropenia in pediatric leukemia patients. 

•Based on our findings, using chamomile syrup as a 
complementary therapy improved the immunity (i.e. 
increased ANC count) in leukemia patients undergoing 
chemotherapy by reducing their neutropenia.



• Increasing trend for ANC in drug group (unlike the 
decreasing trend in placebo group) obviously showed 
the protective effect of chamomile against 
neutropenia, in which was also indicated by previous 
studies. The immunity-enhancing property of 
chamomile has made it a suitable choice for 
management of chemotherapy-induced oral mucositis 
(Pourdeghatkar et al., 2017; Mazokopakis et al., 2005).



Discussion: 

•an animal study revealed reactive oxygen species 
(ROS) scavenging properties of chamomile 
extract which played an important role in 
protecting neutrophils and erythrocytes from 
oxidative stress (Jabri et al., 2016). This effect 
explained how chamomile extract increased the 
neutrophil count.



Effect of Chamomile on the Platelet count

•Although platelet count was not in outcome 
measures, but in the drug group platelet was 
increased in our study, this finding was not 
statistically significant which may be due to the 
study limitations. Evaluating this effect of 
chamomile could be considered in further 
studies.



Conclusion:

• Based on the results of this study, prescription of oral 
chamomile is effective in enhancing the immunity (i.e. 
increasing WBC and ANC count) in ALL patients. It has a 
protective effect against CIN (chemotherapy-induced 
neutropenia) which makes it a safe complementary medicine 
in these patients. However, this property should be 
evaluated in further clinical evaluations with larger sample 
sizes and longer duration of follow-up.



•Thank you for attention.


