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AbstrAct:    Acute infections of the upper respiratory tract and upper gastrointestinal tract (mouth and throat) are still the most 
common reason for reporting to the general practitioner or ENT specialist. Despite the fact that the most common 
causative agent of these diseases are virurs, antibiotics are still flavored in about 60-80% of patients who report to 
the doctor. In consensus such as EPOS, WHO reports and other local / national reports, there is a need to limit anti-
bacterial treatment for symptomatic and anti-inflammatory drugs. In addition to intranasal steroids and mucocu-
taneous decongestants, supplementary treatment should be considered which resolves persistent symptoms. Plant 
preparations are used here. The growing role of rational phytotherapy is emphasized, especially due to the most fre-
quent etiological factor of these infections, i.e. viruses. Modern phytotherapy is part of pharmacology, and all prepa-
rations based on plants meet the standards for medicines and are subject to standard registration procedures. The 
article discusses the use and mechanism of action of selected herbs, among others: sorrel, elderberry, yarrow and hor-
setail in the treatment of upper respiratory tract infections and upper gastrointestinal tract. The phytotherapy show 
good efficacy and tolerance, and can be used both in children and adults in recurrent infections of the upper respira-
tory tract. It is worth paying attention to the combined preparations, the components of which have the effect confir-
med by randomized trials and long-term registration for use in treatment, both during the first signs of cold and its 
further duration, and supportive in chronic inflammation especially of the paranasal sinuses.

Keywords:  acute rhinosinusitis, acute pharyngitis, phytotherapy, acute infections of upper respiratory tract and upper 
gastrointestinal tract

INtrodUctIoN

Respiratory tract infection is one of the most common reasons 
for children and their parents to visit the doctor. According to 
German researchers, a child contracts, on average, 22 respira-
tory infections  during the first twelve years of life [1]. More-
over, according to the ARC’s The Polish and the common cold 
report, one third of mothers of children aged 2-13 say that the-
ir children are sick more than 5 times a year. Children usually 
catch respiratory infections within the first and second year of 
life, and later the incidence is stable at a rate of 1-2 infections 
annually. The risk factors for respiratory tract infections inclu-
de: exposition to smoke, environmental pollution and contact 
with peers at child-care facilities [2], as well as immune system 
immaturity and allergy.

etIoPAtHoGeNesIs ANd ePIdeMIoLoGy 
oF AcUte UPPer resPIrAtory ANd UPPer 
GAstroINtestINAL trAct INFectIoNs

The most common manifestation of upper respiratory and up-
per gastrointestinal infections is acute inflammation of nasal 
passages, paranasal sinuses, pharynx (including Waldeyer’s 
ring) and larynx [3], which is a pediatric and laryngology issue 
at the same time [4]. In children, nasal mucosa is affected to-
gether with paranasal sinuses at the early stages of the disease. 
Rhinosinusitis should prompt special attention in newborns 
and infants as nasal blockage impairs breast feeding and can 
cause food aspiration and consequently respiratory tract in-
fection [6]. As a general rule, the infection lasts 7 to 10 days, 
although it can persist as long as 2 weeks [7]. Usually, the co-
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Because of common viral child infections such as measles, 
chickenpox and rubella that are always accompanied by pha-
ryngitis, physical examination should always include general 
assessment and skin inspection. Diagnosis of otitis, rhinusitis, 
pharyngitis and laryngitis requires to differentiate the possible 
cause of the infection, whether it is viral or bacterial. When the 
cause is uncertain, it might be helpful to use rapid tests (with 
results within minutes) or collect cultures.

GeNerAL PrINcIPLes For MANAGING 
UPPer resPIrAtory ANd UPPer 
GAstroINtestINAL trAct INFectIoNs

Although 90% of pharyngeal infections are viral, 70% of patients 
receive antibiotics [9]. In clinical practice, some characteristic 
features are useful to distinguish viral and bacterial infection 
(Fig. 1). In viral infections, the disease is usually preceded by 
acute rhinitis. The patients complain about runny nose with 
watery discharge, nasal blockage, sensation of dryness, burning 
or tickling in the throat, which triggers coughing. 

Then, sore throat may occur, exacerbated by swallowing, the 
child may be feeling sick, complain about headaches and the 
body temperature might be slightly increased.

urse is mild, however, it can negatively affect the quality of life 
of both the child and his or her parents [3].

Over 90% of respiratory infections are caused by viruses such 
as rhinoviruses (with edema and nasal discharge), adenoviru-
ses (with coexisting conjunctivitis), enteroviruses, influenza 
and parainfluenza viruses (with possible diarrhea) [8]. Severe 
clinical presentation, especially pneumonia or bronchitis, may 
point to influenza or parainfluenza virus. Other pathogens in-
clude bacteria involved in respiratory tract pathology (such as 
Streptococcus pneumoniae, Haemophilus influenzae, Moraxella 
catarrhalis) and fungi [6]. In about 60% cases, acute rhinosinu-
sitis, pharyngitis and laryngitis are limited to a viral infection. 
Those facts show why supportive treatment is necessary and 
antibiotics should be avoided. When complication arise, the 
disease may be caused by either primary (extrinsic) or secon-
dary bacterial infection, when the bacteria already present on 
the mucous membrane colonize it and become abundant (in-
trinsic infection) during the second stage of a viral infection. 
It is particularly true for Streptococcus pyogenes (group A 
β-hemolytic streptococcus) found in 10-15% of cases, as well 
as Haemophilus influenzae, Moraxella catarrhalis, Streptococ-
cus pneumoniae and Staphylococcus aureus. An increasingly 
frequent cause of acute pharyngitis is Neisseria gonorrhoea, 
the diagnosis of which requires dedicated cultures.

Fig. 1.  Initial differentiation of viral and bacterial infections.
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research, their use is unjustified in more than half of all cases 
[12]. There is no evidence that antibiotic use in viral infections 
prevents possible secondary bacterial infections. It is often hi-
ghlighted, however, that frequent and unnecessary use of an-
tibiotics leads to growing bacterial resistance.

Without a doubt, this situation is caused by a lack of information 
as well as expectations of parents to quickly institute targeted 
antibiotic treatment without realizing possible consequences, 
e.g. side effects of drugs (O’Neill, 2016; WHO 2015 report) 
[13,14]. Currently, research is being conducted on substances 
that may prevent development or enhance therapy for acute 
upper respiratory tract infections in children. Meta-analyses 
focus on the use of probiotics and phytotherapy, suggesting the 
positive effect on both limiting and preventing infections [13].

PHytotHerAPy As AN IMPortANt 
eLeMeNt oF sUPPortIVe treAtMeNt 
IN UPPer resPIrAtory ANd UPPer 
GAstroINtestINAL trAct INFectIoNs

Phytotherapy is a field of medicine and pharmacology derived 
from traditional medicine. Modern phytotherapy is focused on 
production of herbal pharmaceuticals used for rational thera-

Considering the fact that uncomplicated rhinitis and pharyn-
gitis are self-limiting within 3 to 7 days, the treatment should 
focus on alleviating symptoms with local anesthetics and anti-
septics, anti-inflammatory and anti-histamine drugs (the latter 
indicated only in allergy) or decongestants (alpha-agonists) [4]. 
In sinusitis, nasal steroids should be prescribed together with 
supportive treatment [4]. According to EPOS 2012 guidelines 
[10], routine management of sinusitis should include nasal ste-
roids and decongestants but not antibiotics.

Moreover, it is recommended to institute supportive treat-
ment, especially phytotherapy, in order to alleviate troubleso-
me symptoms. Phytopharmaceuticals, which make alleviation 
of symptoms faster, have been included in the Polish guidelines 
on acute rhinosinusitis management (Hryniewicz, Albrecht, 
Radzikowski; 2016) [9]. Similar approach was suggested by Sa-
moliński et al.[11], who recommend the following in viral infec-
tions: nasal irrigation with saline, nasal ipratropium bromide, 
decongestants for less than 7 days, accompanied by phytothe-
rapy and mucolytic agents. The decision to initiate antibiotic 
therapy in acute rhinosinusitis or pharyngitis should be well-
-considered every time. It is estimated that antibiotics are used 
unnecessarily in 60% of cases and can only induce adverse ef-
fects. In the United States, most antibiotics are prescribed for 
upper respiratory tract infections, and according to the CDC 

Fig. 2.  Recommendations on acute rhinosinusitis management according to the Polish and EPOS 2012 Guidelines [9,10].
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legal regulations on herbal medicinal products have been uni-
fied and the work is being done to standardize and define the 
norms. European Medicines Agency’s Committee on Herbal 
Medicinal Products is held responsible for monographs and 
lists of plant sources. The difference should be noted between 
herbal medicinal products granted marketing authorization 
by the Office for Registration of Medicinal Products, Medi-
cal Devices and Biocidal Products, and dietary supplements, 
which are only meant to enrich diet [14,17,18].

py and disease prevention. Nowadays, only those plants with 
pharmacological activity proven in medical trials are used [14]. 
Phytopharmaceuticals, although rooted in tradition, must meet 
the same efficacy, safety and quality norms as synthetic drugs 
[15]. It is estimated that 80% of world population use natural 
medicines on a daily basis (plant extracts or active substances 
alone). Herbal medicinal products, under Article 1 of the Eu-
ropean Economic Community Council Directive 65/65/EEC 
[16], are considered therapeutic products, i.e. medicines. Also, 

ryc. 3.  Characteristics of selected herbal products. 
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inhibiting cyclooxygenases (COX-1 and COX-2), or they can 
exhibit a less specific action by inhibiting replication or RSV 
(respiratory syncytial virus), HSV-1 (herpes simplex virus), 
HSV-2, fungal (Candida albicans) or bacterial growth (Strep-
tococcus pyogenes, Haemophilus influenzae, Legionella pneu-
mophila) [14].

Another very important group of organic immunomodulating 
substances are flavonoids. They show an antioxidative and he-
patoprotective effect, and they can be used in upper respiratory 
tract infections for their anti-inflammatory, antibacterial and 
antiviral properties. The mechanism of action includes bin-
ding and deactivating bacterial adhesins, enzymes and trans-
port proteins, while the lipophilic properties allow flavono-
ids to destroy cell membranes [23]. As far as antiviral action 
is concerned, naringenin is active against RSV while rutin is 
active against influenza and parainfluenza viruses. Currently, 
flavonoids are subject to research for their use in HSV and 
HIV (human immunodeficiency virus) infections. Flavonoids 
are commonly found in citrus fruits, Scutellaria baicalensis, 
hawthorn (Crataegus sp.), buckwheat (Fagopyrum sp.), dock 
(Rumex sp.) and elder (Sumbucus nigra) [24].

Special attentions should be given to the elder (Sumbucus nigra). 
For medical purposes, mostly flowers and fruits are used that 
show various properties. The flowers have following effects: dia-
phoretic, anti-inflammatory, mucolytic, antiviral, antibacterial, 
immunomodulating or even diuretic. Such versatile properties 
result from the presence of previously mentioned flavonoids as 
well as phenolic acids and sterols. In upper respiratory infections, 
elder products can be administered orally or topically, e.g. as a 
mouth rinse in viral pharyngitis. Many studies show the efficacy 
of elder products in influenza virus A and B infections (Zakay-
-Rones et al. 1995; 2004, Konlee 1998). In clinical trials, shorter 
duration of the disease and faster resolution of symptoms such 
as fever, cough, nasal blockage, headache and muscle soreness 

Herbal medicinal products display a wide spectrum of thera-
peutic action in upper respiratory and pharyngeal infections. 
They stimulate the immune system, alleviate symptoms and 
improve patient’s quality of life (Fig. 3). One of the most com-
mon symptoms of respiratory tract infection is excess muco-
us building up in nasal passages, paranasal sinuses and lower 
airways [5]. The most effective method for mucous evacuation 
is to induce its lysis and to promote motion of epithelial cilia.

An example of a substance triggering the above-mentioned 
mechanisms are saponins, which can be found in primrose 
root (Radix Primulae), licorice root (Radix Glycyrrhizae) or 
common soapwort root (Radix Saponariae). Oral saponin-rich 
products act by means of a neurovegetative reflex. The vagal 
nerve endings are stimulated by the parasympathetic nerves of 
the nasal passages and paranasal sinuses, which in turn stimu-
lates mucous  and water secretion in the airways. As a result, 
the mucous becomes watery and the epithelium tries to elimi-
nate it. Some saponines also have anti-inflammatory, fungo-
static, antiviral and bacteriocidal effect in addition to lowering 
cholesterol level and stimulating the immune system [19,20].

The main indication for cowslip (Primula veris) use are respi-
ratory disorders such as acute sinusitis, asthma and bronchitis 
[21]. Safety and efficacy of saponin-rich cowslip extract  was 
first described in 1980s.

Herbal immunostimulants have a double effect by stimulating 
the immune system and by acting directly on the pathogens, 
e.g. by blocking the reverse transcriptase or protease activity. 
When administered in children, they showed high efficacy not 
only in limiting acute infection, but also in chronic inflamma-
tion [22]. The active substances in the coneflower (Echinacea 
purpurea) facilitate fagocytosis, activate neutrophils, macro-
phages, granulocytes and NK cells, promote interferon β and 
interleukin I production. They also reduce inflammation by 

tab. I.  The effect of selected herbs within the upper airways and pharynx [1,33,34,35].

MUcoLytIc ANtI-INFLAMMAtory ANtIVIrAL IMMUNostIMULAtIoN

Gentian root Yes

Primrose flower Yes Yes Yes

Vervain plant Yes Yes (due to high flavonoid content) Yes

Elder flower Yes Yes (due to high flavonoid content)

Dock plant Yes Yes Yes

Candelabra aloe Yes Yes Yes

Horsetail Yes

Marshmallow plant Yes (additional analgesic effect) Yes

Yarrow Yes (additional antibacterial effect) Yes
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tic- and steroid-enhancing properties. In a study on 160 adult 
patients with bacterial sinusitis, an antibiotic together with 
xylometazoline were used as nose drops. An addition of an 
herbal mixture considerably sped up clinical and radiological 
improvement [28]. Not only do proper herbal medicinal pro-
ducts reinforce antiviral therapy but also exhibit antibacterial 
or even antifungal properties themselves, along with immuno-
modulating, anti-inflammatory and mucolytic activiy [14].  In 
addition to the effectiveness proven in clinical trials, another 
advantage of herbal medicinal products is their low toxicity. 
Studies confirmed the efficacy and good toleration of vervain, 
gentian root, elder, primrose and dock in children aged 2 - 6 
and 7 - 12 (Biebach, 2004) [1]. In vitro and in vivo studies also 
showed the antiviral activity of vervain, gentian root, elder, 
dock and primrose both against enveloped and naked DNA 
and RNA viruses responsible for upper respiratory tract in-
fections, such as Coxsackie A9, adenovirus C, parainfluenza 
virus 3, HRV 13 and others [29]. The basic actions of the most 
common herbal products are summarized in Table 1.

Similar antviral properties of inhibiting RSV replication was 
observed for horsetail, yarrow, marshmallow plant root, walnut, 
common dandelion, chamomile flower and oak bark. In vitro 
and in vivo studies showed their immunomodulating proper-
ties, which is of great significant considering the course of a 
viral infection and possible bacterial superinfection [30]. They 
promote the respiratory burst inside phagocytes (at high con-
centration), IL-6 and TNF-α secretion and inhibit IL-10 rele-
ase from lipopolysaccharide-activated monocytes. Also, they 
increase IL-10 and IFN-γ release from TCR-stimulated T cells 
at the same time (at low concentration). In vitro, the extracts 
from those plants modulated the activity of NK cells harvested 
from patients with chronic tonsillitis by increasing the CD53+ 
cell count, which constitute an important element of the an-
tiviral response [30]. The previously listed mix of herbs also 
exhibit an antibacterial action, reduce mucosa inflammation 
and modulate immunity. The research showed improvement 
in about 90% patients after administering herbs [31]. The pro-
duct’s safety profile encourages its use in children [31], and the 
information about the natural contents can convince parents 
to use it more frequently than if it were synthetic [32].

sUMMAry

In acute upper respiratory and upper gastrointestinal tract in-
fections (involving mouth and throat) in children and adults, 
rational phytotherapy is recommended due to the fact that the 
most common etiology of such infections is viral. In addition 
to nasal steroids and decongestants, supportive treatment sho-
uld be considered to alleviate troublesome symptoms. Herbal 

were observed (Kong 2009). Also, the effectiveness of the elder 
against Streptococcus pneumoniae, Haemophilus influenzae and 
Streptococcus pyogenes has been established. Immunomodu-
lating effect manifests itself by an increase in interleukin (IL-1, 
IL-6, IL-8, IL-10) and TNF-α levels. The mechanism of the dia-
phoretic effect is based on lowering the set point, so even a mi-
nor increase in body temperature causes sweat gland secretion. 
In the literature, there are reports on a successful treatment with 
the root of different gentian species (Radix Gentianae), especially 
in allergy-based infections when it shows an anti-inflammatory 
effect. Substances in the gentian root inhibit lipopolysacchari-
de-stimulated IL-6, nitric oxide and TNF-α production. Nitric 
oxide (NO) release from the macrophages is thought to be one 
of the main pathways of the inflammatory response, while in-
terleukin 6 (IL-6) and TNF-α are the main cytokines associated 
with inflammatory diseases. Currently, research is being con-
ducted on the gentian root use in inflammatory diseases such 
as rheumatoid arthritis. Kwak et al. point to the inhibition of 
arachidonic acid metabolism, TNF-α, IL-6 and pro-inflamma-
tory cytokine production after administering gentian products 
in animal models [26].

coMbINAtIoN HerbAL MedIcINAL 
ProdUcts IN UPPer resPIrAtory 
ANd UPPer GAstroINtestINAL trAct 
INFectIoNs

Currently on the market, there are many products combi-
ning several herbal substances. In the EPOS 2012 guidelines, 
the studies are cited on Pelargonium extract as well as Myrtol 
standardized, however, those products were not included in 
the recommendations. Other studies cited in the guidelines 
focused on the herbal mixture (with well-known pharmaco-
dynamics) containing gentian root (Radix getianae), primrose 
flower (Primulae flos cum calycibus), dock (Rumicis herba), el-
der flower (Sambucci flos) and vervain (Verbenae herba). It is a 
very common combination available on the European market 
for more than 70 years [27]. Research showed that the ingre-
dients have a synergistic effect and show mucolytic properties. 
The prophylactic use improves immunity against respiratory 
infection caused by parainfluenza viruses (Schmoltz, 2001).

In vitro studies on tissue models as well as in vivo on mice sho-
wed that the mixture contains bioflavonoids, which stimulate 
transport protein CFTR responsible for the transepidermal 
chloride and water transport. Watering down the mucous co-
unteracts its hardening, nasal congestion and immobilization 
of epithelial cilia [10]. In the animal model, antibacterial ac-
tion, especially against pneumococci, has been demonstrated 
independent from an anti-inflammatory action and antibio-
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quire proving their effectiveness in randomized clinical trials. 
They can be used as soon as the very first symptoms of the 
common cold develop, in the later course of the disease or as 
a supportive treatment in chronic inflammation, particularly 
in chronic sinusitis.

medicinal products can be used for this purpose. Phytophar-
maceuticals are effective and well-tolerated, and they can be 
used in both children and adults with acute or recurrent up-
per respiratory infections. It is worth noting that herbal me-
dicines are subject to standard registration procedures and re-
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