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 33 

Abstract 34 

In this short narrative review, we would like to discuss the immunomodulatory effects of South 35 

African geranium (Pelargonium sidoides) root extract EPs7630  in treating acute rhinosinusitis. 36 

The plant has been used for centuries to treat respiratory tract inflammation, such as sinusitis, 37 

pharyngitis, and bronchitis. South African geranium is rich in polyphenols, flavonoids, tannins, 38 

diterpenes, and proanthocyanidins, but the main constituent is a type of coumarin called 39 

’umckalin’ (6–hydroxy–5,5–dimethoxy–coumarin). The substance is standardized as an aqueous-40 

ethanolic extract from the root of this plant under the code name EPs7630. The article presents 41 

the results of in vitro and in vivo studies of administering this herbal drug in acute viral, post-42 

viral, and bacterial rhinosinusitis. The focus is on the immunomodulatory effects of EPs7630 43 

during the therapy of this acute inflammation of the nasal mucosa. According to the results of 44 

some studies, EPs7630 stimulates monocyte-dependent activity and inhibits neutrophil-45 

dependent chemokine activity. However, given the small number of studies, the level of evidence 46 

is low, implying the need for new research. Particular attention should be paid to the effect of 47 

EPs7630 on bradykinin, the mediator that triggers most inflammatory processes in acute 48 

rhinosinusitis.  49 
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 56 

Introduction 57 

Acute rhinosinusitis (ARS) is a heterogeneous clinical entity in terms of etiology, pathogenesis, 58 

and severity of symptoms and signs. According to the EPOS 2020 guideline for diagnosis and 59 

therapy of rhinosinusitis, ARS lasts up to 12 weeks [1]. Diagnosis is based on medical history 60 

and physical examination, including rhinoscopy and nasal endoscopy [1-4]. Factors predisposing 61 

to the development of ARS include allergic rhinitis, anatomical variations in the lateral nasal wall 62 

that impair sinus ventilation and drainage, ciliary dyskinesia, air pollution, and active and passive 63 

smoking [1-8]. ARS occurs primarily as a viral infection of the nasal mucosal layer in over 98% 64 

of cases [1,2,9-11]. Rhinoviruses cause inflammation in about 50% of viral infections, and their 65 

binding to epithelial cells of the nasal mucosa is favored by the release of intercellular adhesion 66 

molecule 1 (ICAM-1) [1,2,7-9]. Other viral pathogens are coronaviruses, including severe acute 67 

respiratory syndrome coronavirus 2 (SARS-CoV-2), adenoviruses, respiratory syncytial viruses, 68 

influenza, and parainfluenza [1,2,9,10]. During inflammation, viruses trigger a strong immune 69 

response driven by various pro-inflammatory cytokines and chemokines, and bradykinin, a 70 

potent inflammatory mediator, that has a very important role in the pathogenesis of bacterial 71 

infection and acute inflammation [9-11]. The symptoms of ARS can be divided into "systemic“ 72 

and  “local“ symptoms. Systemic symptoms, such as fever, muscle aches, headache, and malaise, 73 

are the result of the release of cytokines and chemokines from neutrophils and lymphocytes [12]. 74 

Bradykinin mainly causes local symptoms such as nasal congestion, runny nose, sinus pain, and 75 

sneezing due to stimulation of the sensory endings of the trigeminal nerve [12]. The weakened 76 

sense of smell is a consequence of the combined effect of bradykinin and proinflammatory 77 

cytokines on the olfactory neuroepithelium, which is particularly pronounced in the influenza 78 

virus and SARS-CoV-2 infection [12]. Symptoms, such as nasal obstruction, increased nasal 79 

secretions, postnasal discharge, pain and pressure in the face and forehead, and a weakened sense 80 

of smell, subside within 10 days [1,2,11]. However, in 17-21% of cases, the inflammatory 81 

process in the mucosa persists even without the presence of a virus, leading to acute post-viral 82 

rhinosinusitis (APRS) with the prolongation and worsening of symptoms and signs for up to 12 83 

weeks [1,4,5,11]. In only 0.5-2% of cases, ARS occurs as a primary bacterial inflammation, acute 84 

bacterial rhinosinusitis (ABRS) [1,4,5,11]. The symptoms worsen after the fifth day: the nasal 85 
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secretions become purulent, the pain in the projection of the sinuses increases, and the body 86 

temperature remains above 38.5 degrees, with elevated levels of C-reactive protein [1,4,5,11].  87 

The fact that the vast majority of patients with ARS suffered from a viral infection points to the 88 

unreasonable use of antibiotics in the treatment of this disease. This was particularly pronounced 89 

in certain parts of the world during the coronavirus disease 19 (COVID-19) pandemic. The 90 

increase in gastrointestinal symptoms, allergic reactions, and above all the resistance of bacterial 91 

strains to a wide range of antibiotics has prompted experts to reconsider the use of other drugs 92 

that can effectively eliminate the symptoms of ARS. Part of those medicinal products that could 93 

serve as an alternative are herbal medicines [1-3]. Some of them were the subject of preclinical 94 

and clinical studies, and the results recommend them to be a part of official guidelines for the 95 

treatment of ARS [1,2].  96 

 97 

Pelargonium sidoides root extract (EPs7630) 98 

Root extracts of South African geranium (Pelargonium sidoides) have been used for centuries, 99 

especially by the indigenous people of South Africa, to treat respiratory and digestive tract 100 

infections, such as sinusitis, pharyngitis, bronchitis, tuberculosis, gastroenteritis, and others [13-101 

15]. The plant is rich in polyphenols, flavonoids, tannins, diterpenes, and proanthocyanidins, but 102 

the main constituent is a type of coumarin called ’umckalin’ (6–hydroxy–5,5–dimethoxy–103 

coumarin) [13-15] (Figure 1). After the plant was brought to Great Britain at the end of the 19th 104 

century, a root extract of this plant has been produced in Germany as a standardized drug under 105 

the name ’Umckaloabo’ since the sixties of the 20th century [13-15]. The drug is standardized as 106 

an aqueous-ethanolic extract from the root of this plant under the code name EPs7630 [13-15]. 107 

The drug has been shown to have significant activity against multidrug-resistant strains of 108 

Staphylococcus aureus, Streptococcus pneumoniae, Haemophilus influenzae, Moraxella 109 

catarrhalis, and Streptococcus pyogenes isolated from the pharynx of patients, with minimal 110 

inhibitory concentrations (MICs) > 800 μg/ml for most of the mentioned bacteria [14,15]. It has 111 

also shown efficacy against influenza type A, respiratory syncytial viruses, coronaviruses, 112 

parainfluenza, and Coxsackie viruses in inhibitory concentration (IC) values > 100 μg/ml 113 

[14,15]. This antiviral effect is based on inhibiting the enzyme neuraminidase, which is 114 
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important for viral replication [14,15]. Pharmacological tests have shown its impact on elements 115 

of innate and acquired immunity. It stimulates mucociliary transport and has an anti-adhaesive 116 

effect on bacteria during the infectious phase of the respiratory tract [14,15]. This effect was 117 

shown to be dose-dependent, and at a concentration of 30 μg/ml, EPs7630 increased the 118 

frequency of cilia firing in cultured nasal epithelial cells by 125% [14,15]. At the same dose of 119 

30 μg/ml, it significantly increased the phagocytic activity of macrophages and natural killer 120 

(NK) cell cultures from the nasal mucosa and stimulated nitric oxide (NO) production [14-16]. 121 

At the concentration of 25 μg/ml, EPs7630 stimulated the production of tumor necrosis factor-122 

alpha (TNF-α), interleukin 1 beta (IL-1β), and IL-12 in macrophages cultured from the nasal 123 

mucosa [14-16]. This finding suggests that this herbal drug may increase the resistance of the 124 

nasal mucosa to viruses and bacteria [14-16].  125 

 126 

EPs7630 and AVRS 127 

EPs7630 not only blocks the enzyme neuraminidase, which is necessary for the virus to enter the 128 

cell and multiply, but also may trigger a strong immune response that works differently from 129 

viral infections. The immunomodulatory effect of EPs7630 in viral infections has been 130 

demonstrated in three in vitro studies. In a study by Witte et al. [17], human peripheral blood 131 

mononuclear cells (PBMCs) previously infected with the influenza virus and cytomegalovirus 132 

(CMV) were treated with EPs7630. The results showed that EPs7630 strongly stimulated the 133 

production of the proinflammatory cytokines IL-6 and TNF-α in PBMCs [17]. This stimulative 134 

effect was shown to be dose-dependent, and the first effect on the concentrations of all three 135 

cytokines was already visible at a drug concentration of 1 μg/ml. In addition, a less pronounced 136 

effect on the anti-inflammatory cytokine IL-10 was observed [17]. The results suggested the 137 

presence of an EPs7630-induced different inflammatory mediator profile from that induced by 138 

viral infection, which causes the production of more anti-inflammatory cytokines [17]. These 139 

results suggest that EPs7630 may act as an immunostimulant before viral infection. It could 140 

promote innate immune defense and the body’s ability to eliminate potentially invading viruses 141 

[17]. In another in vitro study, Witte et al. [18] showed that the administration of EPs7630 to a 142 

culture of human CD4+ memory T cells and monocytes selectively stimulated the production of 143 
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IL-17 and IL-22 in these cells at a drug concentration of 3 μg/ml. In addition, IL-22 significantly 144 

increased the expression of the antimicrobial protective protein S100A9 in the respiratory 145 

epithelium. EPs7630 has a strong inhibitory effect on interferon-gamma production (IFN-γ). 146 

Thus, it may prevent local mucosal damage by this proinflammatory T1 cytokine [18]. These 147 

results suggest that EPs7630 could replace antibiotics in treating a potential bacterial 148 

superinfection in viral sinusitis and bronchitis [18].  149 

The site of entry of SARS-CoV-2 into the human body is, in most cases, the olfactory 150 

neuroepithelium [19]. Although inflammation often has the characteristics of AVRS, it also has 151 

its peculiarities, especially the more frequent impairment of the sense of smell and taste, which 152 

can affect the patient’s emotional state. Research has shown that olfactory impairment in 153 

COVID-19 is due to damage to the sustentacular supporting cells of the olfactory 154 

neuroepithelium [19]. COVID-19 infection harms the speed of mucociliary transport, making the 155 

airway mucosa more susceptible to bacterial infection in the post-viral period [20]. A subsequent 156 

in vitro study showed that the administration of EPs7630 at a concentration of 10 μg/ml reduced 157 

the ability of SARS-CoV-2 to invade cultured lung epithelial cells by altering the protein 158 

composition of the viral spike [21]. In addition, the concentration of IL-6 and IL-1β was 159 

increased, while the concentrations of IL-8, IL-13, TNF-α, IFN-γ-induced monokine (MIG), and 160 

interferon γ-induced protein 10 kDa (IP-10) were decreased in the epithelial cell culture fluid 161 

[21]. The presence of similar respiratory mucosa in the nose and sinuses could imply similar 162 

results related to AVRS. Part of the results related to the production of TNF-α is in contradiction 163 

with the previous results of in vitro studies, where the stimulatory effect of this extract on the 164 

production of this cytokine was reported as strong [13-17]. This underlines the fact that the 165 

results of in vitro research depend on which cell cultures are used and on the local conditions 166 

prevailing in the laboratory, implying the need for in vivo studies.   167 

 168 

EPs7630 and APRS 169 

The pathophysiology of APRS is not entirely clear. In this clinical entity, viral infections trigger 170 

numerous changes in the structure of the airway mucosa, including increased infiltration by 171 

neutrophils and monocytes and disturbances in host immune response and adaptive immunity 172 
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[1,3]. Infection of the respiratory epithelium by viruses induces strong pro-inflammatory 173 

cytokine production. Those cytokines are IL-6, TNF-α, IL-1β, IFN-β, and IFN-γ, and  174 

chemokines are IP-10, IL-8, and interferon-inducible T-cell alpha chemoattractant [I-TAC]) 175 

[1,3]. This increased local production of inflammatory mediators, together with protective 176 

surfactant proteins and increased mucus production, is thought to prevent bacterial superinfection 177 

but leads to persistent inflammation in the nasal and paranasal sinus mucosa [1,3]. Bacteria do 178 

not usually play a role in the pathogenesis of APRS. The concentrations of inflammatory 179 

mediators in nasal secretions reliably reflect the condition of the nasal mucosa. A previous in 180 

vivo case-control study has shown that, the concentrations of non-selective chemokines 181 

(monocyte chemoattractant protein 1 [MCP-1], macrophage inflammatory protein 1 alpha [MIP-182 

1α], MIP-1β, MIP-3α) which attract various inflammatory cells (monocytes, eosinophils, 183 

neutrophils) to the site of acute inflammation, are increased in patients with APRS [22]. Also, the 184 

concentrations of chemokines responsible for attracting and activating neutrophils (IL-8 and 185 

epithelial-derived neutrophil-activating peptide 78 [ENA-78]) were locally elevated compared to 186 

healthy individuals [22]. However, after 10 days of oral administration of EPs7630 (three times 187 

daily, 20 mg in tablet form), there was an increase in the concentrations of chemokines related to 188 

monocytes (MCP-1, IP-10, and MIP-1β) and a decrease in the concentration of chemokines 189 

related to neutrophil function (IL-8, growth-regulated oncogene alpha [GROα], ENA-78, and 190 

MIP-1α) [22] (Figure 2). At the same time, an improvement was shown in all endoscopic 191 

findings and signs of APRS [22]. Thus, as in a viral infection, EPs7630 may stimulate monocyte 192 

activity and partially suppress neutrophil activity at the site of acute inflammation. Although this 193 

study was not placebo-controlled, these results suggest that EPs7630 could be considered one of 194 

the drugs in APRS therapy. 195 

 196 

EPs7630 and uncomplicated ABRS 197 

Previous studies suggest that EPs7630 may be effective in the treatment of uncomplicated ABRS 198 

[23-26]. A prospective, randomized, open-label study has shown that 10-day use of EPs7630 (20 199 

mg three times daily in tablet form) significantly reduced the incidence of patients with positive 200 

cultures of Streptococcus pneumoniae, Haemophilus influenzae, and Moraxella catarrhalis from 201 
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the middle nasal meatus [25]. In contrast, amoxicillin tablets (3 x 500 mg/day) only reduced the 202 

growth of Streptococcus pneumoniae and Haemophilus influenzae cultures [25]. The results of 203 

the same study showed higher absolute improvement in the total score of nasal symptoms as well 204 

as separate nasal symptoms, such as nasal congestion, weakened sense of smell, and sense of 205 

facial pain and pressure [25]. In endoscopic findings, patients using EPs7630 had less mucosal 206 

edema and mucopurulent secretions than those treated with amoxicillin [25]. The explanation for 207 

such effects could be the fact that EPs7630 was shown to increase the release of antibacterial 208 

peptides (defensins, lactoferrin, and bactericidal/permeability-increasing protein [BP-IP]) from 209 

neutrophils and increase the phagocytic activity of macrophages against bacteria [26]. 210 

In another in vivo randomized, prospective, open-label study, the clinical and immunomodulatory 211 

effects of the macrolide antibiotic roxithromycin and EPs7630 were compared in the treatment of 212 

uncomplicated ABRS [27]. After a 10-day administration of EPs7630 (three times daily, 20 mg 213 

in tablet form), an improvement in endoscopic findings and nasal symptoms was observed, 214 

although the clinical effect of roxithromycin in tablet form (2 x 150 mg/day) was better. In the 215 

control group of untreated patients with ABRS, there was no improvement after 10 days. This 216 

indicates that we cannot expect spontaneous improvement of symptoms and clinical findings in 217 

patients with uncomplicated ABRS [27]. Therefore, medical treatment of ABRS is necessary. In 218 

the nasal secretions of patients who did not receive therapy, an increase in the concentration of 219 

almost all chemokines was observed after 10 days. Interestingly, similar to APRS, following 220 

treatment with EPs7630, the results indicated increased concentrations of MCP-1, IP-10, and 221 

MIP-β and decreased levels of MIP-1α, ENA-78, GROα, and IL-8 in the nasal secretions [27] 222 

(Figure 3). Roxithromycin therapy significantly increased the concentration of IP-10 and 223 

decreased the concentration of IL-8, ENA-78, MCP-1, and MIP-1α in nasal fluid (Figure 3). The 224 

results showed that the two drugs similarly affect the production of chemokines that regulate the 225 

function of monocytes and neutrophils in the nasal and paranasal sinus mucosa [27].  226 

 227 

Expert summary and future directions 228 

The studies have shown that cytokines and chemokines play an important role in the 229 

pathogenesis of all three clinical phenotypes of ARS [1,2,12]. While the role of bradykinin in the 230 
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pathogenesis of AVRS and ABRS is well documented [1,2,12], the role of this potent mediator in 231 

the pathophysiology of APRS is unclear and needs to be investigated in the near future. Although 232 

only five studies explored the immunomodulatory properties of EPs7630, they all showed that 233 

administration of the drug stimulated monocyte-dependent activity and inhibited neutrophil-234 

dependent chemokine activity in all three forms of ARS [17,18,21,22,26]. However, the results 235 

of three studies on antiviral effects are based on laboratory analysis, and it is necessary to have in 236 

vivo studies. Moreover, the two studies on immunomodulation in the treatment of APRS and 237 

ABRS are not sufficient to draw major conclusions. Although the level of evidence is low, the 238 

results of the studies may suggest that the extract of Pelargonium sidoides could be an option in 239 

the therapy of AVRS and APRS and could replace or reduce the use of antibiotics in the 240 

treatment of uncomplicated ABRS. Particular attention should be paid to the use of plant extracts 241 

concerning their effect on bradykinin, the mediator that triggers most inflammatory processes in 242 

ARS. Recent research has shown that the cytokine storm in COVID-19 is triggered by 243 

bradykinin, so blocking bradykinin receptors could reduce its effects [28,29]. The results of an 244 

experimental study in mice, in which the application of gel from the leaves of Ipomoea 245 

(Convolvulaceae) on skin edema by blocking bradykinin activity has an anti-inflammatory, anti-246 

edematous, and wound healing effect, are encouraging [30]. This is where research in the field of 247 

phytotherapy should start when it comes to inflammation of the mucous membranes of the upper 248 

respiratory tract. 249 

 250 

 251 

 252 
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 254 

 255 

 256 
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Table 1. Immunomodulatory effects of EPs7630 in the treatment of acute rhinosinusitis 362 

Author Diagnosis Type of the 
study 

Effects Reference 

Witte et al.  AVRS In vitro EPs7630 dose-dependently 
induced the production of the 
proinflammatory cytokines TNF-α 
and IL-6 in peripheral blood 
mononuclear cells (PBMCs).  
These results suggest that 
EPs7630 may act as an 
immunostimulant before viral 
infection. It could promote innate 
immune defense and the body’s 
ability to eliminate potentially 
invading viruses.  

[17] 

Witte et al.  AVRS In vitro Administration of EPs7630 to the 
culture of human CD4+ memory T-
cells and monocytes selectively 
enhanced T17 and T22 immune 
responses by increasing the 
production of IL-17 and IL-22 in 
these cells. In addition, IL-22 
significantly increased the 
expression of the antimicrobial 
protective protein S100A9 in the 
respiratory epithelium. EPs7630 
has a strong inhibitory effect on 
IFN-γ production and thus prevents 
local mucosal damage. 

[18] 

Papies et 
al.  

AVRS In vitro The administration of EPs7630 
reduced the ability of SARS-CoV-2 
to invade cultured lung epithelial 
cells by altering the protein 
composition of the viral spike. In 
addition, the concentrations of IL-6 
and IL-1β were increased, while the 
levels of IL-8, IL-13, TNF-α, MIG, 
and IP-10 were decreased in the 
epithelial cell culture fluid.  

[21] 

Perić et al.  APRS In vivo case-
control study 

After 10 days of oral administration 
of the herbal medicine EPs7630 
(three times daily, 20 mg in tablet 
form), there is an increase in the 
concentrations of chemokines 
associated with monocytes (MCP-
1, IP-10, and MIP-1β), and a 
decrease in the concentration of 
chemokines associated with 
neutrophil function (IL-8, GROα, 

[22] 
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and ENA-78). At the same time, 
there is an improvement in all 
symptoms and endoscopic findings 
in APRS.  

Perić et al.  ABRS In vivo 
randomized, 
prospective, 
open-label 
study 

After a 10-day administration of 
EPs7630 (three times daily, 20 mg 
in tablet form) an improvement in 
symptoms and endoscopic findings 
was observed, although the clinical 
effect of roxithromycin in tablet form 
(2 x 150 mg/day) was better. In the 
control group of non-treated 
persons with ABRS, no 
improvement occurred after 10 
days. In the nasal secretions of 
patients who did not receive 
treatment, an increase in the 
concentration of almost all 
chemokines was observed after 10 
days. Treatment with EPs7630 
stimulated the production of MCP-
1, MIP-1β, and IP-10 and inhibited 
the production of MIP-1α, ENA-78, 
GROα, and IL-8 in the nasal and 
paranasal sinus mucosa. 
Roxithromycin therapy significantly 
increased the concentration of IP-
10 and decreased the 
concentration of MCP-1, MIP-1α, 
ENA-78, and IL-8 in the nasal 
secretions. 

[27] 

 363 

 364 

365 

https://doi.org/10.1017/erm.2025.10013 Published online by Cambridge University Press

https://doi.org/10.1017/erm.2025.10013


Accepted Manuscript 

17 

 

Figure Legends 366 

 367 

Figure 1: (a) Appearance of Pelargonium sidoides plant; (b) Appearance of Pelargonium sidoides root; (c) Chemical structure of 368 
umckalin 369 

 370 

 371 
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 374 

Figure 2: Immunomodulatory effects of EPs7630 in the treatment of APRS. Abbreviations: MCP1, monocyte chemoattractant 375 
protein 1; IP10, interferon γ-induced protein 10 kDa; MIP1β, macrophage inflammatory protein 1 beta; IL8, interleukin 8; ENA78, 376 
epithelial-derived neutrophil-activating peptide 78; GROα, growth-regulated oncogene alpha; MIP1α, macrophage inflammatory 377 
protein alpha; T Ly, T lymphocyte; MF, macrophage; Act. Endot. Cell, activated endothelial cell; Mastocyte, mast cell; NK, natural 378 
killer cell   379 

 380 
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 383 

Figure 3: Immunomodulatory effects of EPs7630 and roxithromycin in therapy of uncomplicated ABRS. MCP1, monocyte 384 
chemoattractant protein 1; IP10, interferon γ-induced protein 10 kDa ; MIP1β, macrophage inflammatory protein 1 beta; IL8, 385 
interleukin 8; ENA78, epithelial-derived neutrophil-activating peptide 78; GROα, growth-regulated oncogene alpha; MIP1α, 386 
macrophage inflammatory protein alpha;  T Ly, T lymphocyte; MF, macrophage; Mastocyte, mast cell; NK, natural killer cell   387 

 388 
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