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SUMMARY
The aim of this study is to compare the efficacy provided by spirulina platensis and cetirizine for 
treatment of allergic rhinitis (AR). A randomised controlled clinical trial was performed on 53 
patients with AR divided into experimental and control groups in an accredited tertiary academic 
centre. Subjects in the experimental group were treated with spirulina (2 g per day) and the con-
trol group was treated with cetirizine (10 mg per day) for 2 months. Symptoms were assessed 
based on a standard questionnaire and inflammatory mediators, and the results were compared 
before and after treatment. There were 23 men and 30 women with a mean age of 26.75 years 
(SD 9.26; range 8-58). The differences between the two groups in terms of age and gender were 
not significant. There was no significant difference between the two groups in clinical pres-
entations before the intervention (P > 0.05). The prevalence of rhinorrhoea (P = 0.021), nasal 
obstruction (P = 0.039) and smell reduction (P = 0.030) in the experimental group improved 
significantly compared to those seen in the control group after intervention. Sleep condition, 
daily working and social activity improved significantly in the experimental group (P < 0.05). 
Furthermore, there was no significant difference between groups regarding inflammatory me-
diators before treatment; however, after 1 month of treatment, the levels of interleukin (IL)-1α 
(P < 0.001), IL-1β (P < 0.001) and IL-4 (P = 0.008) were all significantly lower, and IL-10 levels 
were significantly higher in the experimental group, compared to those in the control group. In 
conclusion, spirulina is more effective than cetirizine in improving cardinal symptoms of AR pa-
tients. Furthermore, spirulina can be considered as an alternative treatment in patients with AR. 

KEY WORDS: allergic rhinitis, therapeutics, medical therapy of chronic rhinosinusitis, spirulina

RIASSUNTO
Lo scopo di questo studio è quello di paragonare l’efficacia della spirulina platensis e della ce-
tirizina nel trattamento della rinite allergica (AR). Questo trial clinico randomizzato controllato 
riguarda 53 pazienti affetti da AR, suddivisi in due gruppi, sperimentale e di controllo afferenti ad 
un centro terziario accademico accreditato. I pazienti del gruppo sperimentale sono stati trattati 
con Spirulina (2 g/die) mentre il gruppo controllo con cetirizina (10 mg/die) per due mesi. Sono 
stati valutati i pazienti attraverso un questionario standard sui sintomi e sui mediatori dell’infiam-
mazione, prima e dopo il trattamento. Sono stati valutati 23 uomini e 30 donne con età media di 
26,75 anni (SD 9,26; range 8-58). La differenza nei due gruppi in termini di età e genere non sono 
significative. Non è emersa differenza significativa fra i due gruppi in termini di presentazione 
clinica prima della terapia (P > 0,05). La prevalenza della rinorrea (P = 0,021), ostruzione na-
sale (P = 0,039) e iposmia (P = 0,030) nel gruppo sperimentale è migliorata significativamente 
se paragonata al gruppo controllo, grazie alla terapia. La condizione di sonno, attività lavorativa 
giornaliera e attività sociale è migliorata nel gruppo sperimentale (P < 0,05). In più, non vi è 
alcuna differenza dopo 1 mese nei livelli di IL-1 fra i due gruppi per quanto riguarda i mediatori 
dell’infiammazione prima del trattamento; i livelli di interleuchina (IL)-1α (P < 0,001), IL-1β 
(P < 0,001), e IL-4 (P = 0,008) sono significativamente più bassi nel gruppo sperimentale e quelli 
di IL-10 più alti. In conclusione, la Spirulina è più efficace della cetirizina nel trattamento dei sin-
tomi della rinite allergica e può essere considerata una valida alternativa terapeutica.

PAROLE CHIVAE: rinite allergica, terapie, terapia medica della rinite allergica, spirulina
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Introduction
The prevalence of allergic rhinitis (AR) is on the rise on a global 
scale, and has major impact affecting the quality of life in large 
populations. Based on various reports its prevalence in Asia 
ranges from 27% in South Korea to 32% in the United Arab 
Emirates  1. According to the recent study in Iran, the preva-
lence of allergic rhinitis in Tehran (capital of Iran) and Mash-
had (Northeast Iran) was reported to be 28.3% and 22.4%, 
respectively  2,3. The main medical procedure for treatment of 
AR involves the administration of antihistamines and corticos-
teroids, which mainly reduce the signs and symptoms of the 
disease 4. However, the long-term intake of these medications 
can cause serious side effects for patients. Current therapeutic 
methods have failed to secure a definite treatment for AR, and 
the need for continuous medical treatment has raised concerns 
about side effects in patients. Therefore, alternative therapeutic 
options are required in this regard. The use of complementary 
and alternative medicine (CAM) has been a rising trend over 
the past decades. Given the increasing prevalence of AR, it is 
necessary for ear, nose and throat (ENT) specialists, as well as 
other physicians involved in treating this condition, to manage 
CAM therapies used by patients 5. Spirulina as one of the drugs 
used in CAM treatment of AR that is a type of blue-green algae 
that belongs to cyanobacteria and grown on a large scale. Few 
studies have investigated the effect of spirulina on control and 
management of AR. The use of spirulina has been widely com-
mercialised as a nutritional supplement to balance the function 
of the immune system and as treatment for a range of diseases 6. 
Today, spirulina is predominantly utilised as a nutritional sup-
plement in the pharmaceutical industry in the form of pills or 
powder. The effect of spirulina on inflammatory mediators in 
human samples has been limited to the results of one study up 
to now 7. To the best of our knowledge, no study has simultane-
ously examined the clinical and laboratory effects of spirulina. 
The aim of the present study was to determine the therapeutic 
effect of spirulina platensis on AR.

Materials and methods
This single-blind randomised clinical trial was carried out on 
65 patients with persistent AR from October 2015 to March 
2016. The allergic patients were those with clinical symptoms 
and signs of AR that showed a positive reaction to at least one 
allergen during a skin prick test. All of the participants had 
persistent allergic rhinitis. The usual pollen calendar in Iran is 
from May to July. However, by selecting an appropriate time-
frame, we attempted to reduce the impact of seasonal factors 
on severity of allergic symptoms.
The effect of spirulina was investigated on the signs and symp-
toms of AR according to the visual analog scale (VAS). In addi-
tion, daily working, sleep condition and social activity of patients 

in both groups were assessed before and after the intervention 
based on VAS. Subjects were divided into two groups, namely 
the experimental and control groups with daily doses of 2 g spir-
ulina and 10 mg cetirizine both for 2 months, respectively. 
Patients were randomly assigned to each group based on a 
simple randomisation method using a random number table. 
The symptoms were compared between the two groups before 
and after treatment. Informed consent was obtained from each 
participant prior to participating in the study. Moreover, the 
study protocol was approved by the Local Institutional Board 
with the ethics code of 940150.
Patients with signs and symptoms of AR visiting either aller-
gy or ENT clinics were enrolled in this study. A full medical 
history was taken, and thorough ENT examination was per-
formed to confirm the clinical diagnosis of persistent AR and 
rule out other possible causes of rhinitis. Next, subjects under-
went a skin prick test for the identification of common aeroal-
lergens; accordingly, the diagnosis could be further confirmed 
by the presence of related antibodies.
All patients with systemic diseases, using anticoagulants or 
any drugs with anti-inflammatory effects, with an intolerance 
to the side effects of spirulina (e.g., nausea, constipation, and 
mild fever), using immunosuppressive drugs, with prior im-
munotherapy, using blood glucose or blood pressure control-
ling drugs, as well as pregnant or lactating women, and asth-
matic patients were excluded.

Sample size calculation
In this study, the objective is to show that spirulina is at least 
as good as cetirizine as standard therapy in reducing the car-
dinal symptoms of AR. After assessing similar studies 5 with 
a clinically significant effect of 0.4 or more over the 2 weeks, 
a two-sided significance of 0.05 and a power of 0.9, a total 
of 26 participants would be required in each arm assuming 
a standard deviation of 0.51 and 0.55. We anticipated a 15% 
percent withdrawal rate. Thus, the total primary sample size 
was considered to be 65.

Clinical assessment
The overall discomfort experienced by the patients related to 
cardinal symptoms of rhinitis and factors related to the sub-
jects’ quality of life were recorded and compared after the 
intervention within and between groups. Clinical symptoms 
were recorded using a VAS for five cardinal rhinitis symp-
toms, including sneezing, nasal congestion, rhinorrhoea, smell 
disturbance and nasal itching. Furthermore, several factors 
related to patients’ quality of life, including sleep condition, 
working life and social activity, were evaluated based on VAS. 
The symptoms were recorded according to patients’ percep-
tion and scored from 0 to 5 (i.e., 0 and 5 indicative of no symp-
toms and the most severe symptoms, respectively).
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Laboratory assessment
Before and after intervention, all patients were referred to the 
immunology laboratory, and 5 ml of blood was taken from 
each participant. Next, blood samples were centrifuged, and 
the serum was separated. The levels of interleukin (IL)-10, 
IL-4, IL-1 and interferon-gamma (IFN-γ) were measured us-
ing a microarray technique before and after treatment in both 
groups, and the results were compared.

Statistical analysis
The collected data were analysed using SPSS software (ver-
sion 16). Due to the fact that the study was a randomised 
controlled clinical trial, the normality test was first checked 
and then an independent t-test or paired t-test was used. The 
paired-sample t-test was utilised for intergroup comparisons. 
For subgroup analysis in each group, the t-test was used for as-
sessing quantitative variables. In addition, a P-value less than 

0.05 was considered statistically significant for all the above-
mentioned tests.

Results
In this randomised controlled clinical trial, 65 patients were 
enrolled among whom 11 were excluded due to a negative 
prick test or withdrawal from intervention. The remaining 
53 participants were divided into the experimental (n = 26) 
and control (n = 27) groups. One patient in the experimental 
group was excluded due to the refusal to continue the treat-
ment course. The mean age of participants was 26.75 ± 9.26 
(mean ± SD) years (age range: 8-58).
Based on statistical findings, no significant difference was 
observed between the two groups regarding age or gender  
(Fig. 1).
Results of VAS test showed that Salsala was identified as 

Figure 1. Enrolment of patients.
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the most common allergen among participants and the least 
prevalence was related to feather. Before treatment initia-
tion, there was no difference in symptoms between the two 
groups (Tab. I). After the therapeutic course, improvement 
of symptoms was significantly higher in the experimental 
group than in the control group for all symptoms except 
nasal itching, sneezing, as well as and INF-γ. 
The prevalence of rhinorrhoea (P = 0.021), nasal conges-
tion or obstruction (P = 0.039) and loss of smell (P = 0.030) 
were significantly lower in the experimental group than in 
the control group; however, no significant changes were 
observed regarding the prevalence of sneezing (P = 0.096) 
and nasal itching (P = 0.099) between the two groups. Sleep 
condition, working life and social activity improved in both 
groups, and the improvement was significantly higher in 
the experimental group. In addition, the levels of IL-1α 
(P < 0.001), IL-1β (P < 0.001) and IL-4 (P = 0.008) were 
significantly lower in the spirulina group in comparison to 
those in the control group. (Tab. II).
Investigations showed that a reduction was observed in the 
severity of all symptoms in both groups after intervention 
(Figs.  2,  3) and these differences were significant for all 
factors in the spirulina group and for all factors in the ceti-
rizine group except IL-1β (P = 0.109), IL-4 (P = 0.078) and 
IL-10 (P = 0.68) (Tab. III).

Discussion
In the present study, based on intragroup evaluation, treat-
ment resulted in a significant decrease in all rhinitis symp-
toms and improved the patients’ quality of life. The use of 

spirulina was associated with significant improvement in 
the severity of most rhinitis symptoms, including rhinor-
rhoea, nasal congestion and smell disturbance. In addition, 
the quality of life in the experimental group enhanced sig-
nificantly in comparison to that in the control group. 
In the comparison between the two types of treatment, de-
spite the fact that the levels of mediators were not different 
at the beginning of the study, the use of spirulina led to 
a significant decrease in the levels of IL-α, IL-β and IL-
4, as well as a significant increase in the level of IL-10. 
According to the decreasing effect of spirulina on pro-in-
flammatory cytokines (e.g., IL-α, IL-β, and IL-4) and the 
increasing effect on the immunosuppressive cytokine (i.e., 
IL-10), it seems that relief of symptoms may be due to the 
anti-inflammatory effects of this agent.
Mao et al. assessed the mechanism of spirulina on AR pa-

Table I. Comparison of cardinal allergic rhinitis symptoms in two groups be-
fore intervention.

Type  
of symptoms

Allergic rhinitis 
symptoms

Treatment methods P-value

Spirulina
(n = 26)

Cetirizine
(n = 27)

Clinical 
presentation

Nasal itching 2.08 ± 1.60 2.37 ± 1.25 0.438

Rhinorrhoea 2.42 ± 1.47 2.48 ± 1.22 0.876

Nasal obstruction 3.08 ± 1.30 3.59 ± 1.57 0.191

Sneezing 2.31 ± 1.12 2.44 ± 1.31 0.686

Smell reduction 2.96 ± 1.89 2.52 ± 1.83 0.389

Quality of life 
factors

Sleep condition 1.73 ± 1.28 1.48 ± 1.40 0.502

Daily working 2.38 ± 1.10 2.85 ± 1.56 0.215

Social activity 1.69 ± 1.32 1.96 ± 1.43 0.477

Inflammatory 
mediators

INF Ɣ 1.56 ± 2.38 0.75 ± 1.46 0.07

IL-1α 0.55 ± 1.19 0.18 ± 0.28 0.583

IL-1β 0.84 ± 1.15 0.86 ± 1.38 0.795

IL-4 1.55 ± 1.45 1.24 ± 0.57 0.587

IL-10 1.3 ± 1.05 1.83 ± 1.43 0.135
Data are reported as “mean ± standard deviation”; significance level is 0.05.

Table II. Comparison of cardinal symptoms of allergic rhinitis in the two 
groups after intervention.

Type 
of symptoms

Allergic rhinitis 
symptoms

Group P-value

Spirulina Cetirizine

Clinical 
presentation

Nasal itching 1.08 ± 0.89 1.52 ± 1.01 0.099

Rhinorrhoea 0.96 ± 1.00 1.63 ± 1.04 0.021*

Nasal obstruction 1.46 ± 0.95 2.15 ± 1.26 0.039*

Sneezing 0.96 ± 0.72 1.37 ± 1.01 0.096

Smell reduction 0.81 ± 0.9 1.44 ± 1.30 0.030*

Quality of life 
factors

Sleep condition 0.77 ± 0.59 1.48 ± 1.37 0.018*

Daily working 0.88 ± 0.65 1.56 ± 1.31 0.023*

Social activity 0.50 ± 0.58 1.11 ± 1.31 0.034*

Inflammatory 
mediators

INF Ɣ 0.47 ± 0.75 1.22 ± 1.63 0.583

IL-1α 0.08 ± 0.16 0.56 ± 0.49 < 0.001*

IL-1β 0.08 ± 0.27 1.28 ± 1.34 < 0.001*

IL-4 1.05 ± 1.06 1.64 ± 0.79 0.008*

IL-10 2.44 ± 1.49 1.7 ± 1.17 0.049*
Data are reported as “mean ± standard deviation”; significance level is 0.05.

Figure 2. The effect of intervention on cardinal symptoms of allergic rhinitis 
in spirulina group.
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tients  7. In this regard, they reported that daily consump-
tion of 2,000 mg spirulina decreases IL-4 levels by 32% 
in phytohemagglutinin-induced cells. These findings show 
that Spirulina can improve the T helper (Th) profile by 
suppressing Th2 cell differentiation (which is mediated to 
some extent by suppressing the production of IL-4) in AR 
patients. The aforementioned study was the first human 
nutritional study to demonstrate the protective effects of 
spirulina on AR. The present study confirmed these posi-
tive findings from both clinical and laboratory aspects. The 
difference between the two studies is probably due to dif-
ferences in the duration of treatment and follow-up periods. 
In the present study, patients were followed up for a shorter 
time; furthermore, the use of spirulina was compared with 
another standard treatment. 
In a study by Cingi et al. (2008), the effects of spirulina 

were also studied on AR  8. The results of a double-blind 
placebo-controlled study investigating the efficacy and 
tolerability of spirulina treatment on AR indicated a sig-
nificant improvement in clinical symptoms, such as rhinor-
rhoea, sneezing, nasal itching and congestion in the spir-
ulina group in comparison to the control group (P < 0.001). 
Spirulina was clinically more efficient in treating AR com-
pared with placebo. In the above-mentioned study, it was 
proposed that further studies are required to better clarify 
the mechanism of the mentioned effect. The findings of a 
study by Cingi et al. in terms of the efficiency of spirulina 
in controlling the symptoms of AR are consistent with the 
results of the present study. The mechanism of this effect 
was also surveyed by investigating the related cytokines; 
nevertheless, Cingi et al. only focused on the clinical ef-
fects of spirulina.
In a systematic review (2006), Karkos et al. examined the 
supplements commonly used in complementary medicine 
in the field of otolaryngology  9. In this study, the evalu-
ations were only conducted on clinical trials, and animal 
studies were not included. Three studies were observed 
regarding the effect of spirulina on allergy, rhinitis and im-
mune response modulation. 
One of the above-mentioned trials was a randomised double-
blind placebo-controlled study on AR patients, which showed 
the positive effects of spirulina dietary supplementation for 
12  weeks. Although the other two were non-randomised 
studies, they reported the positive effects of spirulina on mu-
cosal immunity. Karkos et al. concluded that there is accept-
able evidence regarding the positive effects of spirulina on 
AR, although further trials are required in this regard. 
In addition to human studies, investigation in animal mod-
els have also examined the effect of spirulina platensis on 
IL-4 and IFN-γ expression in the serum of a laboratory rat 
affected with AR 10,11. They concluded that spirulina plat-
ensis is very effective in the treatment of AR through the 
regulation of IL-4 and IFN-γ expression, as well as the 
adjustment of the imbalance in the Th1/Th2 cytokine net-
work. These findings were also confirmed by a recent study 
that showed immulina exhibits anti-inflammatory proper-
ties and inhibits the release of histamine from mast cells 12.
The present study on the effect of spirulina on AR patients 
confirmed this effect on human beings.
There are a few major aspects of using spirulina, which fur-
ther highlight the effectiveness of this intervention. Given 
the results of multiple studies performed on rodents, as well 
as the long and historical use of spirulina algae by humans, 
the Food and Drug Administration has approved the safety 
of spirulina 13. Therefore, there are no concerns regarding 
the administration of spirulina. 
On the other hand, in addition to the therapeutic applica-

Figure 3. The effect of intervention on cardinal symptoms in the cetirizine 
group.

Table III. Comparison of cardinal allergic rhinitis symptoms before and after 
intervention in separate groups.

Type  
of symptoms

Allergic rhinitis 
symptoms

P-value

Spirulina Cetirizine

Clinical 
presentation

Nasal itching < 0.000* < 0.000*

Rhinorrhoea 0.003* < 0.000*

Nasal obstruction < 0.000* < 0.000*

Sneezing 0.037* < 0.000*

Smell reduction < 0.000* 0.001*

Quality of life 
factors

Sleep condition 0.023* 0.012*

Daily working 0.003* < 0.000*

Social activity 0.016* 0.043*

Inflammatory 
mediators

INF Ɣ 0.003* 0.053*

IL-1α 0.01* 0.005*

IL-1β 0.005* 0.109

IL-4 < 0.001* 0.078

IL-10 < 0.001* 0.68
Data are reported as “mean ± standard deviation”; significance level is 0.05.
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tion, spirulina can have invaluable effects as a nutritional 
and pharmaceutical supplement. In previous studies, it was 
shown that spirulina contains high levels of proteins, essen-
tial fatty acids, essential amino acids, micro- and macro-
minerals, vitamins and polysaccharides; in other words, it 
offers a favourable combination of all components required 
by the human body 14-16.
It should be noted that considering the nature of AR and 
effect of exposure to allergens on the severity of clinical 
symptoms, the different environmental conditions of the 
two groups could have affected the results of the present 
study. However, by conducting a randomised trial and se-
lecting an appropriate timeframe, we tried to reduce the 
impact of seasonal factors on the severity of allergic symp-
toms. One of the advantages of the present study was the 
laboratory assessment of patients by measuring inflamma-
tory mediators; consequently, the mechanism of its effect 
could be judged more precisely.
Spirulina treatment has a principal downside in terms of the 
high dose required; a patient needs to take 2 g of spirulina 
equivalent in four daily capsules. In practice, many patients 
will resist taking such a high volume of medicine. There-
fore, it is recommended to perform further studies with a 
longer follow-up period to investigate the effect of the drug 
on the relapse of clinical symptoms and ensure patients that 
there are no side effects of spirulina. Also, patients were 
regularly monitored for side effects during the study. How-
ever, more thorough studies are recommended to more ac-
curately identify any potential side effects.

Conclusions 
The use of spirulina seems to be more effective than the 
administration of cetirizine in improvement of both clinical 
presentations and inflammatory mediators of AR patients. 
Spirulina should be considered as an alternative treatment 
in patients with AR.
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