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ABSTRACT
Purpose: Repeated attacks of tonsillitis is a common disease affecting children. The aim of this study was to investigate 
the possible protective influence of adjunct use of each Echinacea and pelargonium sidoides separately with oral 
Azithromycin (AZT), compared to  use of AZT alone  in children with recurrent attacks of  acute tonsillitis.
Methods: A prospective randomized controlled trial  including four groups of children with recurrent tonsillitis. 
Group A:“control group” not received any prophylactic medications. Group B: Received a prophylactic dose of                                                    
AZT (10 mg /kg/day, not exceeds 500mg/day). Group C: Received AZT as in group B plus 250 mg of Echinacea extract 3 
times daily. Group D: Received AZT as in group B plus 10-20 drops of pelargonium sidoides extract according to age, 3 
times daily. In all children who receive medications, the duration of treatment is fixed as to cover 10 consecutive days per 
month for 6months. The  number and severity  of tonsillitis were assessed and compared in different groups. 
Results: Group B , group C and group D  had significant less number of tonsillitis attacks and severity of assessed 
symptoms  during 6 months of prophylactic treatment in comparison to control group A,  with significant results in group 
C (i.e. AZT plus Echinacea) and group D (i.e. AZT plus pelargonium sidoides) compared to group B (i.e. AZT alone) 
Conclusion: The combination of Echinacea or Pelargonium sidoides with AZT achieved better results in prevention of 
recurrent tonsillitis attacks than AZT alone in pediatric patients with recurrent attacks of tonsillitis. 
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INTRODUCTION                                                                 

Acute tonsillitis is one of the most frequently recorded 
disease by ENT, pediatricians and primary care physicians 
all over the word[1,2]  

Epidemiological studies show that tonsillitis are seen 
more in age group 3–12 years-old with 69% frequency 
because of the relatively immature immune system 
with more vulnerability to viral infections and other                       
socio-environmental factors[3] 

Acute tonsillitis is defined as acute appearance of 
typical clinical symptoms, including sore throat with or 
without difficulty swallowing, tonsillar enlargement with 
potential presence of pus, congestion, enlargement of 
cervical lymph nodes, fever and fatigue. Other symptoms 
may be present like palatal petechiae, strawberry tongue, 
red swollen uvula, or skin rash. Such patients account for 
about 5% visits to a doctor, and 50% of them are aged 5 to 
15 years, which interfere with daily activities, resulting in 
absence from school and/or work for their parents[4,5,6] 

The universal outbreak of the new coronavirus COVID-19  
and its pandemic global spread according to WHO 
declaration in early 2020 has compelled an international                                                                                            

change in health service. Postponing elective surgeries as 
tonsillectomy is one of these changes with shifting more to 
the medical side rather than surgery [7] 

Tonsillectomy is usually indicated when a patient had 
6 or more acute tonsillitis attacks during last year and 
not recommended with less than 3 attacks. The choice of 
medical treatment will rise in case of less number of attacks 
or any condition not fulfilling the surgical requisites[8,9].

Antibiotics are prescribed for managing acute and 
recurrent attacks of tonsillitis. However, antibiotics reduce 
the risk of recurrent tonsillitis complications as rheumatic 
fever and acute glomerulonephritis, limiting its excessive 
prescription is a major goal because of development of 
antibiotic resistant strains of bacteria. From this point of 
view, the application of alternative medicine rises and get 
popularity[10]

Azithromycin (AZT) is one of antibiotics which used 
in treatment of acute tonsillitis and considered better 
than injectable benzathine penicillin regarding patient 
compliance and hypersensitivity hazards. Also it is 
distributed throughout the body with a high concentration 
in tonsils with minimally noticed adverse effects[11] 
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Gopal et al[12] reported that use of 500 mg once weekly 
oral AZT was effective in prevention of streptococcal 
pharyngeal infection compared to oral penicillin therapy. 
Also, AZT has no ability to induce cytochrome P450 
IIIA enzyme system so it has minimal adverse effects and 
minimal drugs interactions[11] 

Herbal medicines have been used for centuries to treat 
acute upper airway infections. According to Ogal et al [13] 
the findings strongly support the use of Echinacea for the 
long-term prevention of RTIS, cold days, influenza and 
other enveloped virus infections, RTI complications, and 
antibiotic use in children aged 4 to 12.

Echinacea was found to produce profound effects 
on immune cells such as an increase in respiratory 
cellular activity, lymphocyte activation, macrophages, 
phagocytosis, natural killer cell cytotoxicity and 
granulocyte migration[14,15]

The roots of pelargonium sidoides has been used for 
decades in Africa for treatment of infections especially 
respiratory tract infection because of its antibacterial and 
antiviral properties[16]

Pelargonium sidoides (EPs 7630) has significant anti-
adhesive and anti-invasive capabilities[17,18]Also, pelargonium 
sidoides has an immune-modulatory property that mediated 
through the release of tumor necrosis factor (TNF-α) and 
nitric oxide, as well as the stimulation of interferon-gamma 
and an increase in natural killer cell activity[19]

The aim of this study was to detect the beneficial effect 
of combined use of each Echinacea and pelargonium 
sidoides separately with oral AZT, compared to use of 
AZT alone in prophylaxis of acute tonsillitis in children 
concerning the frequency of tonsillitis attacks and intensity 
of symptoms.

MATERIAL AND METHODS                                                                           

Study design 

Prospective randomized controlled clinical trial.

The study was conducted during the period from 
January 2021 to December 2022 and was approved 
by the Committee for Medical Research Ethics. All 
patients' parents provided a written formal consent prior 
to enrollment in the study. No pharmaceutical companies 
funded this study or contributed to the study setting, result 
evaluation or writing of this study. So, this research did 
not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors. The authors 
declare that they have no conflict of interest.

Patients

400 pediatric patients were included in this study. They 
were collected either from the ENT outpatient clinic or 
from the general pediatric outpatient clinic during a period 
of 18 months. It was done at nearly rate of 5 to 6 included 
patients per one week, which in turn was easily collected 
from 2 separate clinics. All patients had the criteria of 
recurrent tonsillitis that not indicated for tonsillectomy 
or if the surgical option was refused by the parents. Both 
sexes were included with an age range from 3 to 13 years. 
Clinical picture of acute tonsillitis was fever, sore throat at 
rest and at swallowing, hyperemia and swelling of tonsils 
with or without purulent discharge on tonsils, and cervical 
lymphadenitis.

Exclusion criteria 

• Complications of chronic tonsillitis as rheumatic heart 
disease or glomerulonephritis.

• Patients not feasible to medical treatment as in OSAS.

• Conditions affecting the immune status as diseases 
like autoimmune diseases, DM and neoplasms, or as 
drugs like steroids, immune suppressive drugs and 
chemotherapy.

• Patients on long acting penicillin.

• Hypersensitivity to any drug used.

Grouping 

The patients were randomly included into 
one of the four groups using the software                                                                                                          
(StatSoft - random number generator)for randomization 
that was performed for each patient signing the informed 
consent. Patients were randomized equally in four groups.

Group A: Control Group who didn’t receive any 
prophylactic medications.

Group B: Received a prophylactic dose of AZT                                       
(10 mg /kg/day, not exceeds 500mg/day) either in the form 
of oral suspension (100 mg or 200 mg /5ml) or tablet form                   
(250 mg tablet). The calculated dose was taken once per 
day (1 hour before or 2 hours after meal) for 6 consecutive 
days per month for 6 months.

Group C: Received both AZT as in group B and 
commercially available Echinacea extract in a dose of 250 
mg of Echinacea (Immulant, Mebaco – Arab Co), 3 times 
daily for 10 consecutive days per month for 6months.

Group D: Received both AZT as in group B plus 
commercially available Pelargonium sidoides extract 
(Kalobin, Marcyrl Pharmaceutical Industries) in a dose of 
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10 drops of Pelargonium sidoides in patients below 6 years 
old and 20 drops in patients above 6 years old, 3 times 
daily for 10 consecutive days per month for 6months.

Intervention

All patients had completed general and local ENT 
examination after assessing a complete history regarding 
the rate of attacks of acute tonsillitis and regarding the 
severity of symptoms.

The pretreatment period was equally fixed in all groups 
to be the previous 6 months before enrollment in the study.

The prophylactic treatment was in a period of 6 months 
in all cases. In this time, the data was collected at monthly 
based visits with confirming the prophylactic regimen in 
the 3 study groups; B, C and D. Patients compliance was 
assessed and any drug drawback symptoms were recorded. 

Outcome measures

All the data were collected and analyzed in every visit 
during the study period (6 months). The first baseline data 
represent the condition before prophylactic treatment that 
was compared to the subsequent 6 months after treatment.

In each visit, the number of acute tonsillitis attacks 
were recorded in all groups, and any complain of arthralgia, 
fever or sore throat were also recorded separately.                           
The questions were carefully directed to both parents with 
the necessity of obtaining clear and frank answers in order 
to ensure accurate and unbiased results.  

Statistical Analysis  

In order to analyze the data, descriptive 
statistics were used either for qualitative parameters                                                                 
(numbers and percentage) or quantitative parameters 
(number, mean, standard deviation, minimum and 
maximum values). 

The probability of <0.05 was used as a cut-off point for 
all significant tests.

The analysis was performed using an IBM SPSS 
version 23.

RESULTS                                                                                    

Four hundred patients were participated in this study, 
males 192 (48%) and females 208 (52%), aged from 3 
to 13 years (mean age 3.5 years), and randomized either 
to a control group (A) or to the drug groups (B, C or D) 
to be finally one hundred in each group. Group A had no 
prophylactic treatment during the study period. Group 
B received oral AZT for 6 months of the study, Group C 
received oral Echinacea extract and oral AZT for 6 months 
of the study and Group D received oral Pelargonium 
sidoides extract and oral AZT for 6 months of the study. 

There were no statistical significant difference regarding 
age and sex among all groups (P > 0.05) (Table1).

Table I: Patients age and sex in the 4 study groups

Group A Group B Group C Group D P value

Age: mean ± SD 9.92 ± 2.4 9.16 ± 1.5 9.39± 1.4 9.44± 1.5 0.025

Male % 41% 47% 50% 54% 0.307

The number of attacks among the preceding 6 months 
before enrollment in the study as well as the leading 
symptoms like sore throat and arthralgia were all had no 
significant difference between all four groups (Table II)

The outcome in drug groups (B, C and D) that was 
assessed during the 6 months of prophylactic period 
where compared with the pre-prophylactic period in each 
group separately showed statistical significant difference 
(P <0.05) regarding the number of attacks as well as the 
symptoms like sore throat, fever and arthralgia (Table III).

All patients in drug groups (B, C and D) had statistically 
significant less number of attacks and less frequency of     
the studied symptoms (sore throat, fever and arthralgia) 
when compared to patients in the control group (A) during 
the prophylactic treatment period.

Patients in group (C) (Table IV) and group (D)               
(Table V) had statistically significant less number of 
attacks and less frequency of the studied symptoms                                                                
(P <0.05) when compared to patients in the group (B) 
during the prophylactic treatment period.

Table II: Comparison between the 4 groups regarding the number of acute tonsillitis attacks and the frequency of manifestations in all groups 
in the 6 months before the prophylactic treatment.

Clinical variable Group A Group B Group C Group D p value

Number of attacks of acute  tonsillitis 6.35 ± 1.2 6.36± 1.2 6.47± 0.8 6.34± 0.7 0.802

Sore throat 8.19± 1.6 8.11± 1.4 8.36 ±1.4 8.10± 1.1 0.546

Fever  mean± SD 9.43± 1.0 9.42± 0.9 9.75±1.5 9.91±1.2 0.009

Arthralgia  mean± SD 7.82±0.9 7.93±0.8 7.99 0±0.7 8.06±0.6 0.207
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Table IV:  Comparison between group B and group C regarding 
the number of acute tonsillitis attacks and the frequency of 
manifestations during the 6 months of the prophylactic treatment.

Variable Group B Group C P value

Number of attacks mean ± SD 3.57± 1.5 2.57 ±0.50 < 0.001

Sore throat mean ± SD 5.67± 1.4 3.50 ±0.50 < 0.001

Fever mean ± SD 6.47± 0.5 3.46 ±0.50 < 0.001

Arthralgia mean ± SD 4.55± 1.0 3.50± 0.50 < 0.001

Table V: Comparison between group B and group D regarding 
the number of acute tonsillitis attacks and the frequency of 
manifestations during the 6 months of the prophylactic treatment.

Variable Group B Group D P value

Number of attacks mean ± SD 3.57 ±1.5 2.47± 0.50 < 0.001

Sore throat mean ± SD 5.67 ±1.4 3.47± 0.50 < 0.001

Fever mean ± SD 6.47± 0.5 3.43 ±0.50 < 0.001

Arthralgia mean ± SD 4.55± 1.0 3.42 ±0.50 < 0.001

There was no significant difference between group (D) 
and group (C) in number of attacks and frequency of the 
studied symptoms during the prophylactic treatment period 
(P <0.05) (Table VI).

Table VI: Comparison between group C and group D regarding 
the number of acute tonsillitis attacks and the frequency of 
manifestations during the 6 months of the prophylactic treatmen

Variable Group C Group D P value

Number of attacks mean ± SD 2.57± 0.50 2.47±0.50 0.159

Sore throat mean ± SD 3.50± 0.50 3.47± 0.5 0.673

Fever mean ± SD 3.46 ±0.50 3.43± 0.50 0.671

Arthralgia mean ± SD 3.50± 0.50 3.42± 0.50 0.259

No significant side effects were observed that require 
drug discontinuation, except for mild reversible GIT upset.

DISCUSSION                                                                                  

In pediatrics, the recurrent attacks of tonsillitis have 
serious effects on the child´s general and mental health so 
tonsillectomy is a common surgery among children. It is 
considered effective and safe operation; however, its effect 
on immunity is not clear until now[20]

Also, the global epidemic of the new coronavirus 
COVID-19 and its spread according to WHO declaration 
in early 2020 has obliged an international change in health 
service. Limiting elective surgeries as tonsillectomy is one 
of these changes with more acceptance of non-surgical 
option of treatment[7]

In current study AZT was given as a prophylactic 
treatment for recurrent tonsillitis alone or with Echinacea 
extract or with pelargonium sidoides extract. Children 
who received AZT only showed a significant decrease in 
number of attacks and severity of recurrent tonsillitis when 
compared to non-prophylactic group.

These results were in accordance to Abdel-Naby Awad 
[8]who adopted this new regimen for prevention of recurrent 
tonsillitis in pediatrics (60 mg/kg) of AZT divided on 6 
consecutive days monthly for 6 consecutive months in his 
trial to get superior results to other previously proposed 
regimens.

As a support to the results of current study was Snider 
et al.[21] who  demonstrated AZT efficacy as a prophylaxis 
in decreasing streptococcal infections and PANDAS 
(pediatric autoimmune neuropsychiatric disorders 
associated with streptococcal infections).

However, the significant effect of AZT in decreasing 
the number and severity of recurrent tonsillitis attacks, 
it failed in complete prevention of recurrent attacks. 
Therefore, Pelargonium sidoides and Echinacea were 
tried each in combination with AZT aiming for achieving 
better results. It was reported that patients with recurrent 
tonsillitis may have deficient humoral antibodies compared 
to their age and sex-matched controls [10] Accordingly; we 
used Echinacea and Pelargonium sidoides in combination 
to AZT aiming to improve patients' immunity.

In current study the combined prophylactic therapy 
of AZT plus Echinacea extract had a significant results in 
decreasing the number and severity of recurrent tonsillitis 
attacks in comparison to AZT-only receiving group. 
This results was in accordance to Abdel-Naby Awad[8]   

who attributing this results to the major constituents 
of Echinacea; Caffeic acid derivatives which possess 
antioxidant and anti-inflammatory effects, and Alkamides 
which claimed to have stimulatory effects on the cells of 
the immune system.

Table III: Comparison between the period before and during prophylactic treatment regarding number of acute tonsillitis attacks and the 
frequency of manifestations among groups B, C and D.

Group B Group C Group D

Variable before after P value before after  P value Before After P value

Number of attacks Mean ± SD 6.36 ± 1.2 3.57 ±  1.8 < 0.001 6.47 ± 0.8 2.57 ± 0.50 < 0.001 6.34 ±  0.7 2.47 ± 0.5 < 0.001

Sore throat: mean ± SD 8.11 ± 1.4 5.67 ±  .4 < 0.001 8.36 ± 1.4 3.50 ± 0.50 < 0.001 8.10 ± 1.1 3.47  ± 0.5 < 0.001

Fever  mean ± SD 9.42 ± 0.9 6.47 ± 5 < 0.001 9.75 ± 1.5 3.46 ± 0.50 < 0.001 9.91  ±1.2 3.43  ± 0.5 < 0.001

Arthralgia mean ± SD 7.93 ± 0.8 4.55 ± 1.0 < 0.001 7.99 ± 0.7 3.50 ± 0.50 < 0.001 8.06  ±0.6 3.42 ± 0.50 < 0.001
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American Indians were the first to use Echinacea, 
a plant native to central and southwestern America, 
for a variety of ailments such as cough, sore throat, and 
tonsillitis. Echinacea species include Echinacea purpurea, 
Echinacea pallida, and Echinacea angustifolia, which are 
commonly used to treat the common cold[22]

According to Ogal et al.,[17] findings strongly support 
the use of Echinacea for the long-term prevention of RTIs 
(respiratory tract infections), cold days, influenza and 
other enveloped virus infections, RTI complications, and 
antibiotic use in children aged 4 to 12.

 Echinacea also inhibit the bacterial growth in rodents 
by increasing macrophages chemotaxis and the production 
of mediators as, IL-1 IL-6, IL-10 and TNFα[23]

According to Abdel-Naby Awad[8] AZT when combined 
to Echinacea didn’t report hazardous interactions and       
the efficacy of both drugs were maintained. 

Another herbal preparation made from the roots of 
pelargonium sidoides has been used for generations in 
South Africa to treat respiratory and gastrointestinal 
infections[14]

Pelargonium sidoides has positive effect upon innate 
and adaptive immunity and also possess anti-invasive 
and anti-adhesive probabilities as it prevents microbial 
adhesion to epithelial cells by attacking the bacterial 
adhesion molecules rather than those of the host tissues, so 
it is commonly used for prevention of bacterial and viral 
disease[24] 

In the current study, the use of combination of 
Pelargonium sidoides extract and AZT as a prophylactic 
treatment showed a significant decrease in the number and 
severity of tonsillitis attacks when compared to the group 
receiving AZT alone.

According to our knowledge, there was no data in                 
the previous literature on combination of AZT and 
Pelargonium sidoides in recurrent tonsillitis prophylaxis.

Observations from a study carried by Witte                              
et al [25] suggested  that Pelargonium sidoides acts as                                      
an immunostimulant, also, it promotes the innate immune 
defense and the ability of the body to eliminate microbes. 
Underlying mechanisms may be due to activation of 
phagocytes by TNF-α, induction of acute phase proteins 
and elevation of neutrophil production.

In a vitro study carried on group A-streptococci 
(GAS), pelargonium sidoides founded to reduce bacterial 
adherence to the epithelial cells, therefore, protects it from 
bacterial invasion and colony formation. The inhibition of 
group A streptococci invasion of epithelial cells protects 
the human from bacteria that may escape from immune 
system and antibiotic therapy, so it prevents chronicity[24]

When AZT was combined with Pelargonium sidoides 
or with Echinacea in this study; no interactions, adverse 
effects were reported and efficacy of the three drugs were 
maintained. 

CONCLUSION                                                                 

The combination of Echinacea or Pelargonium sidoides 
with Azithromycin as a prophylactic therapy produced         
a significant reduction in number and severity of tonsillitis 
attacks in pediatrics superior to Azithromycin alone. 
We recommend more studies on using Echinacea or 
Pelargonium sidoides alone with different dosing schedules 
in prophylaxis of recurrent tonsillitis.
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