[image: image1]Meta-analysis of randomized controlled trials assessing the efficacy of nigella sativa supplementation for allergic rhinitis treatment

		SYSTEMATIC REVIEW
published: 20 September 2024
doi: 10.3389/fphar.2024.1417013


[image: image2]
Meta-analysis of randomized controlled trials assessing the efficacy of nigella sativa supplementation for allergic rhinitis treatment
Yuxiao He1†, Xiaoyan Hu2†, Lanyin Chang3, Shuang Liu4, Liangge Lv4, Gang Qin4 and Liang Jiang4*
1Department of Ophthalmology and Otolaryngology, Yanjiang District People’s Hospital of Ziyang City, Ziyang, Sichuan, China
2Department of Pathogen Biology, School of Basic Medicine, Southwest Medical University, Luzhou, Sichuan, China
3Department of Otolaryngology, Zigong Third People’s Hospital, Zigong, Sichuan, China
4Department of Otolaryngology, Affiliated Hospital of Southwest Medical University, Luzhou, Sichuan, China
Edited by:
Fabrício Souza Silva, Federal University of São Francisco Valley, Brazil
Reviewed by:
Fernanda Pires Rodrigues De Almeida Ribeiro, Federal University of São Francisco Valley, Brazil
Vitaliano Nicola Quaranta, University of Bari Aldo Moro, Italy
* Correspondence: Liang Jiang, jiangliang56821015@swmu.edu.cn
†These authors have contributed equally to this work and share first authorship
Received: 13 April 2024
Accepted: 02 September 2024
Published: 20 September 2024
Citation: He Y, Hu X, Chang L, Liu S, Lv L, Qin G and Jiang L (2024) Meta-analysis of randomized controlled trials assessing the efficacy of nigella sativa supplementation for allergic rhinitis treatment. Front. Pharmacol. 15:1417013. doi: 10.3389/fphar.2024.1417013

Background: Demonstrating the positive effects of Nigella sativa supplementation (Nigella spp) on Allergic Rhinitis (AR) treatment is challenging. To investigate the role of Nigella spp in managing AR, a comprehensive review through systematic reviews and meta-analyses was conducted.Purpose: To carry out a meta-analysis of clinical trials that used Nigella spp in treating AR based on current data.Study Design: A meta-analysis of randomized controlled trials (RCTs) was performed.Methods: Various databases, including PubMed, Web of Science, Embase, Science Direct, Springer Link and the Cochrane Library, were searched until October 2023 to obtain RCTs assessing impact of Nigella spp in the control of AR. The current meta-analysis was carried out with a random-effects model.Results: There were 8 studies enrolled, and our meta-analysis findings revealed that, relative to the control group, observation group exhibited the markedly increased total effective rate for allergic rhinitis treatment (odds ratio [OR] = 4.24, 95% confidence interval [CI] (2.57, 7.27), and p < 0.00001); three studies showed that the effect of Nigella spp for nasal symptoms treatment among patients with allergic rhinitis was superior in observation group to control group [mean difference = −2.60, 95% CI (−2.82, −2.38), p < 0.00001]; adverse effects occurred in five studies, all of which were transient, did not require medical intervention, and were not statistically significant between the two groups [OR = 1.01, 95% CI (0.59, 1.73), p = 0.98].Conclusion: The observation group demonstrated relative safety and had an enhanced effect on allergic rhinitis treatment and total nasal symptom improvement than the control group. The inclusion of fewer studies and the lower quality of trial design might affect the stability of the results. However, the evidence-based findings that Nigella spp for allergic rhinitis treatment is more accurate should be validated in future large-scale, multicenter, and well-designed RCTs.Keywords: Nigella sativa, allergic rhinitis, randomized controlled trial, Nigella spp, Nigella glandulina
1 INTRODUCTION
Nigella sativa, commonly known as black cumin, is an annual plant that belongs to the genus Nigella of the Ranunculaceae family. This plant originates from the Mediterranean region, where it has been cultivated for thousands of years. Nigella sativa has several common names. In English, it is often called black cumin or black caraway. Its flower is known as “love-in-a-mist” due to its unique appearance, and in Chinese, it is referred to as “Persian gem.” In India and Urdu-speaking regions, it is known as “Kalonji.” The triangular black seeds of Nigella sativa resemble onion seeds, black poppy seeds, and its leaves resemble those of coriander and fennel, making identification challenging. However, Nigella sativa belongs to the Ranunculaceae family and is not taxonomically related to these plants (Zhang and Zhang, 2014). Nigella sativa has been widely used in various cultures for both culinary and medicinal purposes. In traditional medicine, it has been employed for treating a range of ailments due to its supposed anti-inflammatory, antioxidant, and immune-boosting properties. Despite these uses, it is important to note that Nigella sativa contains toxic compounds, which has limited its medicinal applications historically (Otolaryngology, 2022).
In ancient Mongolian medicine, Nigella sativa supplementation (Nigella spp) was commonly used, but it has since been replaced by Nigella glandulifera. This shift is possibly due to the artificial cultivation of Nigella glandulifera in China, ensuring a steady supply and reducing dependence on imports. Despite Nigella sativa’s better medicinal effects, its reliance on imports led to its gradual replacement in Mongolian medicine (Bauchau and Durham, 2004; Tungsukruthai et al., 2018; Gul et al., 2022). Allergic rhinitis is a non-infectious chronic inflammatory disorder of the nasal mucosa, primarily triggered by immunoglobulin E following allergen exposure. Clinical manifestations include sneezing, nasal itching, nasal congestion, and runny nose. This condition affects 10%–20% of the global population, posing a significant health problem (Ali and Blunden, 2003). Recent studies indicate that the incidence of allergic rhinitis ranges from 11.1% to 17.6% globally, and 23%–30% in China and Europe, respectively (Zhang and Zhang, 2014; Boskabady et al., 2004).
Current clinical treatment for allergic rhinitis follows the “four-in-one” principle: avoiding allergens, standardizing drug therapy, allergen-specific immunotherapy, and enhancing patient education (Huffman, 2003). However, these treatments often have numerous side effects, long treatment cycles, and lack long-term efficacy. Several herbal remedies have been explored in human or animal models for treating allergic rhinitis (Moher et al., 2009).
Nigella sativa has been used for over 2,000 years to treat various disorders and has shown potential efficacy against allergic rhinitis in both human and animal studies (Higgins and Green, 2011; Zhao et al., 2020). Although alfalfa seeds have demonstrated anti-inflammatory and antihistamine effects (Jadad et al., 1996; Kjaergard et al., 2001), evidence supporting the routine use of black cumin supplements for treating allergic rhinitis is lacking. Research analyzing the effects of Nigella spp on allergic rhinitis has yielded inconsistent findings (Higgins and Thompson, 2002; Abdulghani Mohamed et al., 2012).
The present systematic review and meta-analysis of randomized controlled trials (RCTs) focused on evaluating effect of Nigella spp in allergic rhinitis patients.
2 MATERIALS AND METHODS
This present work was carried out following Cochrane Handbook for Systematic Reviews on Interventions guidelines and preferred reporting items for systematic reviews and meta-analyse (Alsamarai et al., 2014).
3 ETHICAL CONSIDERATIONS
Since our analysis was conducted on existing study data, informed patient consent or ethical approval was not required for this meta-analysis.
4 STUDY SCREENING

1. Literature inclusion criteria
(1) Study type: All clinical RCTs on the treatment of allergic rhinitis with Nigella spp, regardless of the publication type, time, and language.
(2) Study subjects: Patients diagnosed with allergic rhinitis regardless of gender, age, race, education, and economic status.
(3) Intervention type: The intervention type included Nigella spp as monotherapy or in combination with Western medicine for the observation group. The control group received only Western medicine, including loratadine tablets, assamine, ephedrine, dexamethasone, Claritin syrup, montelukast chewable tablets, mometasone furoate nasal spray, levocetirizine hydrochloride throat capsules, either alone or in combination.
(4) Outcome measures: primary indicator, total effective rate, and secondary indicator, total nasal symptoms and adverse reactions.
2. Literature exclusion criteria
(1) Nonclinical RCTs; (2) Duplicate publications; (3) Medical cases, doctors’ experience, reviews, and animal experiments, (4) studies where complete data were unavailable; (5) Studies on external treatment with traditional Chinese and Western medicine; (6) Studies that excluded patients diagnosed with allergic avoidance comorbidities; and (8) Studies with insufficient safety and efficacy data.
3. Selection criteria
Multiple databases, Embase, PubMed, Web of Science, Science Direct, Springer Link and the Cochrane Library, were searched till October 2023, using the following keywords: Rhinitis Allergic, Allergic Rhinitides, Rhinitides Allergic, Allergic Rhinitis and Nigella sativa, sativa Nigella, Cumin Black, Kalonji, Kalonjus, Black Cumin, Black Cumins, and Cumins Black. References from the obtained articles were manually searched several times for including more qualified articles. These following studies were included: (1) RCTs, (2) allergic rhinitis patients, and (3) Intervention with Nigella spp compared with a placebo.
5 DATA COLLECTION AND OUTCOME MEASUREMENT
5.1 Data collection
The basic data, including the first author name, case number, age, females, and detailed methods for both groups from the included articles were obtained via two reviewers. Disagreements were settled through consensus. Data were obtained from corresponding authors if needed. Our primary and second outcomes were total effective rate and total nasal symptoms/adverse reactions separately.
Based on the electronic database search strategy outlined above, two researchers conducted searches in both Chinese and English electronic databases. They used EndNote X7 software to identify and remove duplicate studies, integrated the search results from the different databases, created an information database, and downloaded the full texts of the relevant studies. Subsequently, two researchers independently performed preliminary screening and extracted data according to a pre-defined table. They cross-checked and reviewed the extracted data, recorded the reasons for excluding each study, and consulted third-party experts to resolve differing opinions and reach a final decision. The data extraction encompassed fundamental details from the included studies (e.g., first author and publication year), pertinent information about the experimental and control groups (such as case numbers, intervention measures, and Jada fraction), and the study design along with quality assessment data (including randomization methods, blinding procedures, allocation concealment, completeness of outcome data, selective reporting, and other sources of bias).
Literature screening and data extraction selection. Two independent investigators screened all searched titles, abstracts, as well as full-texts. Differences between them were settled through discussions with a third-party reviewer. Data from each article was recorded on a predesigned Excel sheet, including author information, year of publication, use of random allocation method, total number of cases, number of observation and control groups, treatment method for observation and control group, effective rates for observation and control groups, course of treatment, and adverse reactions. Quality evaluation of the literature: study quality was assessed in accordance with the Cochrane Review Manual, mainly concerning random allocation method, concealment of allocation, participant blinding, outcome assessment blinding, the sufficient outcome data, selective reporting, or additional bias sources, and the quality of each literature was evaluated through three levels: “high risk,” ”low risk.” and “uncertain risk.”
5.2 Outcome measures
Statistical analyses were performed using RevMan 5.4 software. The odds ratio (OR) was used to represent dichotomous outcomes, while mean difference (MD) was used for continuous outcomes. All estimates were presented with 95% confidence intervals (CIs). I2 values were adopted for assessing heterogeneity. If I2 was <50%, statistical analysis will be performed using a fixed-effect model; otherwise, statistical analyses will be performed with the random-effects model, and heterogeneity sources will be explained.
6 QUALITY ASSESSMENT OF THE LITERATURE
6.1 Literature search analysis
A total of 200 studies were reviewed, including 11 in PubMed, 74 in Embase, 30 in Web of Science, 34 in Science Direct, 42 in Springer Link and 9 in the Cochrane Library. NoteExpress 3.6.0.923 software was used to delete the 33 duplicate articles. Titles and abstracts of those rest 91 articles were further checked, of which 18 irrelevant articles were deleted. The remaining articles were downloaded according to the inclusion criteria, and of these, 15 articles were read, among which, 8 failed to meet the criteria, resulting in the enrollment of 8 studies (Figure 1).
[image: Figure 1]FIGURE 1 | Flowchart showing the screening and selection of this study.
6.2 Basic features of qualified literature
In those seven enrolled studies (Nikakhlagh et al., 2011; Ansari et al., 2009; Işik et al., 2010; Daghistani, 2005; Kalus et al., 2003; Liao and Bai, 2022), the treatments used for the Nigella and control groups can be observed from Table 1.
TABLE 1 | Features of the enrolled articles.
[image: Table 1]6.3 Study quality assessment
The Jadad scale, including three assessment elements, namely, randomization (0–2 points), blinding (0–2 points), and withdrawal (0–1 point), was adopted for assessing the RCT method quality (Nikakhlagh et al., 2011). If each element was appropriately discussed and mentioned in the original text, a point was assigned to those elements. The Jadad Scale scores were in the range of 0–5. Articles with Jadad scores ≤2 were low-quality, whereas those with Jadad scores ≥3 were high-quality (Işik et al., 2010; Daghistani, 2005). Of the seven included studies, three used a specific randomized scheme of random number tables, whereas the other four did not mention a specific randomization scheme; the specific allocation concealment method participant blinding, outcome assessment blinding were not mentioned. No outcome data were missing, no selective reporting was found, and other sources of bias were unknown (Figure 2).
[image: Figure 2]FIGURE 2 | Study quality evaluation results.
7 RESULTS OF META-ANALYSIS
7.1 Total effective rate
Statistical heterogeneity (I2 = 0 < 50%) was not detected among the articles, so we selected a fixed-effect model. According to our analysis, relative to control group, observation group exhibited the markedly increased total effective rate for allergic rhinitis [OR = 4.24, 95% CI [2.57,7.27], p < 0.00001](Figure 3), which indicated that the treatment effect on allergic rhinitis patients in the experimental group was significantly better than that in the control group. With the administration of black seed, the patients’ therapeutic outcomes were markedly improved.
[image: Figure 3]FIGURE 3 | Forest diagram of total effective rates.
7.2 Total nasal symptoms
Of the seven enrolled studies, three studies evaluated total nasal symptoms, all of which were Nigella versus Western medicines. As heterogeneity (I2 < 50%) was not detected, we applied a fixed-effect model. Based on our meta-analysis, relative to control group (Western medicine), observational group (black cumin) achieved a significantly superior effect on treating allergic rhinitis for relieving total nasal symptoms (MD = −2.60, 95% CI [−2.82, −2.38], p < 0.00001) (Figure 4).
[image: Figure 4]FIGURE 4 | Total nasal symptoms.
7.3 Improvement in total symptoms, pruritus, sneezing, and runny nose
We assessed standard ORs as well as 95% CIs of binary outcomes (improvement in total symptoms, pruritus, sneezing, and runny nose). I2 statistics revealed I2 >50%, suggesting obvious heterogeneity (Moher et al., 2009). Therefore, we applied the random-effects model in meta-analysis. We identified the likely sources of heterogeneity to obtain obvious heterogeneity. Meanwhile, sensitivity analyses were performed to determine influence of individual studies on total estimate by sequentially eliminating an article or conducting subgroup analyses. Overall, seven studies were included, and our meta-analysis revealed that relative to control group, observation group exhibited markedly increased total effective rate for treating allergic rhinitis (OR = 4.24, 95% CI [2.57,7.27], p < 0.00001). The above findings showed that the effect of Nigella spp remarkably increased in observation group compared with control group for treating total nasal symptoms among patients with allergic rhinitis (MD = −2.60, 95% CI [−2.82, −2.38], p < 0.00001). Adverse effects, such as nasal dryness, hoarseness, nausea, dry mouth, drowsiness, malaise, and stomach discomfort occurred in five studies. However, the adverse reactions were transient and did not require medical intervention. The adverse reaction rate was nonsignificant in observation versus control groups (OR = 1.01, 95% CI [0.59, 1.73], p = 0.98) (Figure 5), this meant that adverse reactions would not significantly change due to the alteration in the treatment method.
[image: Figure 5]FIGURE 5 | Forest diagram of adverse reactions.
7.4 Publication bias
The efficacy rate of the seven enrolled articles was evaluated for publication bias, and the funnel plot analysis showed asymmetrical scatter distribution on both sides, indicating the presence of publication bias in enrolled articles, as shown in (Figure 6).
[image: Figure 6]FIGURE 6 | Funnel plot on publication bias.
8 RESULTS
Figure 1 shows the search and screening criteria for this study. Table 1 outlines the baseline characteristics of the seven RCTs included in our meta-analysis, conducted between 2003 and 2014, with a combined sample size of 318 participants. The duration of Nigella spp administration ranged from 2 to 8 weeks. Two RCTs (Nikakhlagh et al., 2011; Ansari et al., 2009), reported improvement in total symptoms, while two others (Kalus et al., 2003; Liao and Bai, 2022) observed improvements in pruritus, sneezing, and runny nose. The overall effective rate for allergic rhinitis significantly increased in the observation group compared to the control group, with an odds ratio (OR) of 4.39 and 95% confidence interval (CI) of [3.09, 6.24], p < 0.00001 (Figure 3). Significant improvements in total nasal symptoms were also noted in the observation group treated with Nigella sativa, with a mean difference (MD) of −2.60 (95% CI [−2.82, −2.38], p < 0.00001) (Figure 4).
Adverse events were reported in five studies. The control group experienced nasal dryness (six reports), hoarseness (two), nausea (three), dry mouth (six), drowsiness (five), malaise (three), headaches (four), and gastric discomfort (two). The observation group reported similar adverse reactions but with slightly different frequencies: nasal dryness (seven), hoarseness (three), nausea (three), dry mouth (six), drowsiness (six), malaise (three), and gastric discomfort (one). These adverse reactions were transient and did not necessitate medical intervention, with no severe adverse effects reported (Figure 5). Despite the limited number of studies and potential issues with trial design quality, which may introduce publication bias as indicated by the funnel plot (Figure 6), the results of this meta-analysis are significant and suggest that Nigella sativa could be effective in treating allergic rhinitis. Future research should focus on larger, multicenter, and rigorously designed RCTs to confirm these findings.
9 DISCUSSION
Allergic rhinitis is a chronic disorder, with current treatments primarily focusing on symptom alleviation during acute attacks using pharmacotherapy. Pharmacotherapy relies on Western drugs, such as antihistamines, anticholinergics, glucocorticoids, antileukotrienes, and decongestants (Liao and Bai, 2022; Wang et al., 2023). Recent advances in ethnic medicine, particularly Mongolian medicine, have shown promising results in treating allergic rhinitis. This includes therapies like Thirteen Flavor Safflower Secret Pills and Gu Ri Chong, which integrate Chinese and Western medical practices. Nigella sativa, the annual herbaceous plant, belongs to genus Nigella in the family Ranunculaceae, including three species: Nigella spp, Nigella glandulina, and Nigella nigvana, among which Nigella nigrena and Nigella glandulina have medicinal value. Nigella is known as “Hari Shu-Saila,” ”Ha Ri Yue-Zila,” or “Sera Naheb”in Mongolian medicine and was first recorded in the “Unmistakable Mongolian Medicine,” which belongs to the family Nigella spp. Mongolian doctors believe that Nigella has a harmonizing effect on the liver and spleen, and by regulating the turbidity and sublimation, adjusting the three roots of the human body, improving immunity, and is widely used in Mongolian medicine prescriptions, such as Zhenbao Pill, Eight Flavor Pomegranate Powder, Shunqi Thirteen Flavor Powder, and Black Cumin Seed Five Flavor Powder. (Liao et al., 2022; Liao and Bai, 2022). Nigella sativa extract significantly alleviates typical symptoms during an acute attack of allergic rhinitis, like nasal itching, nasal membrane congestion, runny nose, sneezing, and turbinate hypertrophy. It has an identical effect, similar to cetiril, in mitigating acute seasonal allergic rhinitis symptoms and does not cause adverse reactions. Licorice has been frequently applied in traditional Chinese medicine formulations, and its active ingredient glycyrrhizic acid has obvious anti-infective effects (Han and Chen, 2021). Glycyrrhizic acid, a metabolite of glycyrrhizic acid in the human body, has an adrenal corticosteroid-like structure, which can inhibit the production of leukotrienes and other inflammatory mediators and reduce the free release of arachidonic acid, thereby inhibiting the release of allergic substances, neutralizing allergens, and stabilizing cell membranes for preventing and treating allergic rhinitis. Xiaoyinxiang is rich in fatty oils, volatile oils, +< alcohols, glycols, alkaloids, and other active ingredients; it has effects against inflammation and analgesia, reducing tumor necrosis factor-α activity while decreasing inflammatory cell number through the regulation of interleukin (IL)-10 and IL-17 levels (Han and Liao, 2020).
Several studies have documented treating allergic rhinitis with N. sativa and demonstrated positive impacts on controlling allergic rhinitis, such as symptom scores, polymorphonuclear leukocytes function, immunoglobulin E in nasal lavage, and eosinophils in the nasal mucosa (Chen, 2020). Recent studies indicated that systemically using alfalfa extract effectively reduces symptoms of mild to moderate allergic rhinitis. Factors such as age, gender, and genetic predispositions can influence the efficacy of N. sativa in treating allergic rhinitis, highlighting the complexity of individual responses and the potential for varied outcomes. The use of alfalfa extract is noted for its simplicity and ease of dosage control, although its effectiveness requires further validation through rigorous scientific studies (Tian, 2014).
Nigella sativa was used both as a standalone treatment and in combination with other medications. When used in association, it was commonly combined with antihistamines or corticosteroids (Liao and Bai, 2022; Wang et al., 2023). The combination was aimed at enhancing therapeutic efficacy and reducing the required dose of conventional drugs. In the treatment of allergic rhinitis, Nigella Sativa (black seed) can be used both independently and in combination with other medications (Tian, 2014). When used independently, Nigella Sativa oil or extract helps alleviate the symptoms of allergic rhinitis through its anti-inflammatory, anti-allergic, and immunomodulatory properties (Ahmad A, 2013). In combination therapy, Nigella Sativa is often paired with antihistamines, nasal corticosteroids, and decongestants to enhance efficacy (Ahmad A, 2013). Among these, the most commonly used pharmacological category is antihistamines, as they directly target the symptoms of allergic reactions, providing rapid relief for patients. Nigella Sativa can enhance the effects of antihistamines, offering more comprehensive symptom management (Liao and Bai, 2022; Wang et al., 2023).
The proportion of improvement in allergic rhinitis symptoms after using Nigella Sativa varies across different studies (Han and Chen, 2021). The significant improvement in allergic rhinitis symptoms was reported by approximately 70% of patients after using Nigella Sativa oil for 8 weeks, as found by one study. Patients experienced reductions in nasal congestion, itching, sneezing, and runny nose, leading to overall better quality of life (Tian, 2014). Symptom relief was experienced by about 80% of patients after using a Nigella Sativa nasal spray for 4 weeks, as indicated by another study. These patients noted marked decreases in the frequency and severity of their allergic reactions, particularly during high pollen seasons (Tian, 2014). Over 60% efficacy in treating allergic rhinitis was demonstrated by a third study using Nigella Sativa extract (Ahmad A, 2013). Improvements included a reduction in nasal obstruction, fewer episodes of nasal itching, and a general decrease in the need for additional allergy medications. These studies highlight Nigella Sativa’s potential in providing substantial symptom relief for individuals suffering from allergic rhinitis. (Liao et al., 2022).
The safest and most effective dose of Nigella sativa was found to be around 500–1,000 mg per day, depending on the form of the supplement (e.g., oil, powder, or capsules) (Ahmad A, 2013). Higher doses did not significantly increase efficacy and were more likely to cause mild adverse effects. Black seed oil is one of the most common forms of supplementation. (Liao et al., 2022; Liao and Bai, 2022). The recommended dose is typically 500–1,000 mg per day, which can be divided into multiple doses. It is advised to take the oil after meals to reduce the risk of gastrointestinal discomfort. Black seed powder can be added to food or beverages (Zhang and Zhang, 2014; Boskabady et al., 2004). The recommended daily dose is one to two teaspoons (approximately 2–5 g), which can be mixed into water, juice, yogurt, or other foods. Due to the strong taste of the powder, it can be blended with honey or a sweetener to improve flavor. To see noticeable effects, it is recommended to use black seed supplements continuously for at least 2–4 weeks (Han and Chen, 2021). Based on the improvement of symptoms, the dosage and duration can be adjusted accordingly.
The administration methods included in the literature in this study included oral administration and nasal spray administration. Oral Administration (Nigella Sativa Oil or Capsules) generally considered safe when used in appropriate dosages (Moher et al., 2009). Common side effects are mild and may include digestive issues such as nausea or stomach upset. It is important to avoid excessive doses, as high amounts may cause adverse effects. Consulting a healthcare provider before starting is recommended, especially for individuals with underlying health conditions or those taking other medications (Otolaryngology, 2022). Nasal sprays are typically safe for most people and are effective in delivering the active compounds directly to the nasal passages. This method minimizes systemic absorption and targets the site of symptoms. Possible side effects may include mild nasal irritation or dryness. It is important to use a sterile preparation to avoid infections or contamination. While all methods can be safe when used correctly, nasal sprays are often considered the safest and most effective for treating allergic rhinitis because they deliver the active compounds directly to the affected area with minimal systemic effects (Zhang and Zhang, 2014; Boskabady et al., 2004). Nonetheless, it is important to follow dosage instructions and consult with a healthcare professional, especially for long-term use or in the presence of other health conditions.
Oral administration of Nigella sativa, either in capsule or oil form, was considered the safest route. This method minimized the risk of adverse effects compared to topical or inhalational routes, which were less commonly studied.
While our meta-analysis suggests that Nigella spp is effective in alleviating symptoms of allergic rhinitis, these findings are limited by a small number of studies and potential biases in trial design. Further large-scale, well-designed RCTs are needed to confirm these results.
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