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Influenza is an acute infectious disease of the airways that occurs in every age group. The course of the disease may have
a different severity and clinical picture, from asymptomatic to severe with symptoms of respiratory failure. The possibilities of pan-
demic infections and serious complications throughout the course of influenza distinguish it from other viral respiratory diseases,
prompting us to treat it in a special way. Diagnosis of the disease is usually clinical in nature, and additional studies may be helpful in
clinically relevant cases. The drug recommended for treatment and chemoprophylaxis is oseltamivir. Clinical benefits are greatest if
treatment starts as early as possible, within 48 hours of the first symptoms of influenza. Clinical studies indicate that early treatment
with oseltamivir may shorten the duration of the disease and reduce the risk of its complications. Annual influenza vaccination is the
most effective method of preventing this disease, and the only contraindication to vaccination is the occurrence of an anaphylactic or
other severe allergic reaction after a previous vaccination.
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Background

Influenza is an acute respiratory disease which occurs in
all age groups. The course of the condition may have different
severity and clinical picture, from asymptomatic to severe with
symptoms of respiratory failure [1, 2]. Influenza is one of the
most common acute respiratory diseases of the viral aetiology.
In practice, it is not always properly diagnosed due to numerous
similarities to the ordinary “common cold”, especially at an early
stage of the clinical course. The possibilities of pandemic and
serious complications distinguish this condition from other viral
respiratory diseases [1, 2].

The influenza virus belongs to the Orthomyxoviridae family
and has significant affinity for the airway epithelium. In humans,
infections caused by the type A and B virus are important from
the clinical point of view, while type C has less epidemiological
significance. Influenza A and B viruses contain genome (single-
-stranded, segmented, negative-polarity RNA), protein capsid
with antigenic proteins on the surface — neuraminidase (NA),
haemagglutinin (HA) and lipoprotein capsule [3].

Influenza A virus has many subtypes, with differentiation
based on HA antigenic properties (H1 to H18 subtypes) and NA

(N1 to N11 subtypes). In humans, three HA subtypes: H1, H2,
H3, and two NA subtypes: N1 and N2, are common. H3N2 was
the subtype of virus A most frequently detected in the years
1994-2005 (90.6%), and since the outbreak of the pandemic in
2009 — AH1N1 [1]. Influenza A is infectious to humans and many
species of animals; the extent of an epidemic/pandemic is un-
predictable and depends on the type of interaction between the
virus and the host cells, as well as on ecological factors.

Virus B contains only one type of HA and NA belonging to
one of two genetic lines: Yamagata or Victoria. In humans, the
type B virus causes infections; they usually run in a clinical man-
ner which is indistinguishable from the infections caused by
type A viruses [1, 3].

The influenza A virus is characterised by high antigenic vari-
ability of HA and NA proteins, which mainly results from rela-
tively frequent RNA mutations and minor errors accumulated
during RNA copying (antigenic drift or antigenic shift, otherwise
known as reassortment) [4]. These changes are caused by the
enzyme responsible for RNA replication (RNA polymerase); new
mutations arising from RNA polymerase errors can increase vir-
ulence, facilitate adhesion of the virus to the respiratory epithe-
lium and its replication. Because changes in the virus genome
are continuous, they allow for the annual spread of the disease
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among people who have not acquired immunity as a conse-
quence of contracting influenza in a given season or as a result
of vaccination. The high genetic variability of the influenza A vi-
rus leads to the formation of new, sometimes very pathogenic
strains. Type B and C viruses have high genetic stability.

Epidemiology

Influenza is the most dangerous of common viral respira-
tory infections. In the temperate climate zone, influenza is di-
agnosed every year in the winter months. The influenza season
in the northern hemisphere falls from October to April, reach-
ing its peak usually at the end of February [5]. According to the
WHO, on average 20-30% of children and 5-10% of adults suf-
fer from full-blown flu [6]. It is most common among children
aged 5—14 years, while the risk of severe influenza is the highest
in children aged 6 months to 4 years and those chronically ill,
especially with neurological disorders which impair ventilation
and impede expectoration, as well as in patients with chronic
lung diseases, for instance bronchopulmonary dysplasia. The
ECDC (European Centre for Disease Prevention and Control) esti-
mates that annually in European Union countries, influenza may
affect 10-30% of the population, with a predominance among
children [7]. On the other hand, a meta-analysis conducted in
randomised trials shows that in the influenza epidemic season,
an average of 10.5% of school-age children suffer from this
disease, along with as much as 32% of children under 6 years
of age compared to about 2.5% of adults; therefore, children
constitute the largest group of the infected and sick [8, 9]. Al-
though flu seasons differ significantly from each other due to
the random mutation of influenza viruses, variable circulation
of the viruses and different effectiveness of vaccines, resulting
from the difficulties in the annual adjustment of the vaccine
composition, the average pathogenicity of the influenza virus
is huge. In Poland, several million suspected influenza (flu-like
iliness) cases are reported annually, out of which more than ten
thousand are admitted to hospital, and the number of deaths
is unknown (official reports list several to 100 deaths per year,
while in Poland, the ECDC estimates deaths at 6.000). In 2017,
a total of 5 043 491 cases of influenza and suspected flu were
registered in Poland (incidence 13 126.5/100 thousand), 17 118
hospitalisations (0.34%) and 47 deaths. Among children under
the age of 14, 2 269 154 cases of flu and suspected influenza
were reported (incidence 39 130.5/100.000), and 9 411 chil-
dren were admitted to hospitals (0.41%), whilst no deaths were
recorded [10]. The summary of epidemiological data from the
years 2013-2018 is presented in Tables 1a and 1b.

Reporting the case and a suspicion
of influenza

In the epidemic season, entities providing outpatient health
care services are obliged to make reports on the MZ-55 forms
(weekly and, in the period of significantly higher incidence,
daily). According to the definition adopted for the purpose of
infectious diseases surveillance in European Union countries
(Journal of Laws L 159 of 18.6.2008, p. 46), the reports should
include the cases of flu (diagnosed clinically and/or in labora-
tory tests) and all clinically diagnosed flu-like illnesses, as well
as acute respiratory infections which meet the criteria listed in
the form. The MZ-55 forms are available on the websites of local
sanitary and epidemiological stations or can be generated di-
rectly from a computer program developed for medical entities.

Flu, diagnosed clinically and/or in laboratory tests, also re-
quires notification on the ZLK-1 infectious disease report form
in accordance with the Act of 5t December 2008 on the preven-
tion and control of infections and infectious diseases in humans
(Journal of Laws of 2018, item 151).

It should be noted that correct reporting of all cases of influ-
enza by all medical entities designated for this purpose (NIZP—
—PZH) is crucial for the epidemiological data collected by the
units to reflect the real situation.

Clinical picture

Flu is characterised by a sudden onset, with fever, a feeling
of cold, chills, headache, muscle and joint pain, general malaise,
no appetite and weakness. The general symptoms are accompa-
nied by dry cough and nasal congestion, sometimes with watery
exudation. The patient may complain of photophobia and other
ocular symptoms, such as conjunctival hyperaemia, tearing and
burning eyes, as well as acute retro-bulbar pain (about 20%
of patients), and he/she may have red face, hot and wet skin.
Sometimes, there is a sore throat, hoarseness, enlarged cervi-
cal lymph nodes (about 25%), rarely diarrhoea (< 5%); however,
the general symptoms usually obscure other ailments. Hearing
sounds over the lungs are reported in over 20% of patients.
Fever is a constant feature of influenza, usually lasting for 3-5
days, but in approximately 1/5 of patients, fever lasts for 7-10
days or longer. Children run a higher fever than adults, although
in infants the temperature does not have to rise as high as in
older children and young adults. The temperature usually rises
rapidly in the first 12 hours of the disease, i.e. at the time when
the general symptoms appear. A fever can provoke seizures, es-
pecially in the first 2 years of life. The most nagging initial com-

Table 1a. Influenza epidemiology: a summary of the last 5 influenza epidemiological seasons in Poland (developed by [10])

Season 2013/2014 2014/2015 2015/2016 2016/2017 2017/2018
Cases 2761523 3774798 4069 654 4844 024 5385962
Hospitalisations 9374 12 227 16 156 16 970 18 561
Hospitalisations/cases (%) 0.33% 0.32% 0.39% 0.34% 0.34%
Deaths 15 11 140 25 47

Table 1b. Deaths depending on the age of the influenza patient (developed in accordance with [10])

Age 0-4 years 5-14 years 15-64 years + 65 years

Season

2013/2014 0 1 6 8 15
2014/2015 0 0 9 2 11
2015/2016 3 2 79 56 140
2016/2017 0 0 5 20 25
2017/2018 0 0 20 27 47
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plaints are headaches and muscle pain, the severity of which
is usually connected with the height of the fever. Muscle pain
can involve the limbs or long muscles of the back. Joint pain,
without arthritis, is equally common. Respiratory symptoms,
usually a dry cough and watery nasal discharge, are gener-
ally present at the onset of the disease, but these aliments are
usually obscured by the general symptoms. In young children,
high fever with the accompanying neurological symptoms (en-
cephalopathy or febrile convulsions) may be the only symptom
of influenza; a significant percentage of children may develop
bronchitis. On the second or third day of the disease, fever and
other general symptoms begin to subside. In contrast, respira-
tory symptoms, especially dry cough, become more visible and
last usually for 3 to 4 days, though coughing and weakness usu-
ally last longer (more than 2 weeks). In some patients, poor
well-being and chronic fatigue may persist for several weeks. It
should be emphasized that new-borns and infants may also suf-
fer from influenza; the younger the child, the less specific the
symptoms may be. The clinical symptoms of influenza caused by
type A and B viruses are similar.

Diagnosis

According to international and national guidelines, clini-
cal symptoms and physical examination are sufficient to make
a diagnosis in outpatient settings during the epidemic season
(October—April) [11-13]. The knowledge of the current epide-
miological situation, regular reporting of patients with flu-like
symptoms, reports on increased incidence of flu, as well as in-
formation on contact with a person suffering from influenza con-
firmed in the medical history, are helpful in diagnosing influenza.

Clinical symptoms: general symptoms prevail, sudden on-
set with a high fever > 39°C, highest on the first day, features
of acute, toxic infection (malaise, significant weakness, chills,
headaches and muscle pain), muscle and joint pain, dry cough,
less common conjunctivitis, sore throat and wheezing.

Leucopoenia with lymphocytosis in the peripheral blood
count is helpful in diagnosing influenza. Positive results of Rapid
Influenza Diagnostic Tests (RIDTs), which detect the A and B virus
but do not determine the strain, may be helpful in diagnosing
influenza. The advantage of the tests is the short waiting time
for the result (several minutes) and their high specificity, but
relatively low sensitivity (60—-70%), which means that a negative
test result does not allow for the exclusion of influenza [14]. The
most accurate method is to identify the genetic material of the
virus in the material collected from the patient (nose or naso-
pharynx smear, aspirate from the nasal part of the throat, etc.)
by means of RT-PCR (Reverse Transcriptase Polymerase Chain
Reaction); however, this should be done no later than on day 7
from the beginning of the symptoms [15, 16].

Differentiation

Influenza-like illness caused by other viruses, including RSV,
atypical pneumonia, viral pharyngitis, sepsis, infectious mono-
nucleosis, enterovirus (e.g. Coxsackie), rotavirus and norovirus
(colloquially, “intestinal flu”).

Complications

In the majority of children, flu is uncomplicated, with a high
fever lasting for 3—4 days, sometimes for 6-8 days. Recovery
usually occurs after 1-2 weeks. Even in previously healthy chil-
dren, the course of influenza can be serious, with organ com-
plications or bacterial superinfections, circulatory insufficiency
and sudden death.

The group at higher risk of severe influenza and complica-
tions is children:

e within the age of 6-59 months;

e chronically ill with coexisting lung diseases, including
asthma, cardiovascular system (with the exception of
isolated hypertension), renal, hepatic, neurological, hae-
matological or metabolic disorders, including diabetes;

e with immunodeficiency, including those infected with
HIV;

e receiving aspirin for a long time (increased risk of Reye
syndrome);

o staying in long-term care centres;

e  extremely obese.

The most common complications of influenza in children in-
clude: acute otitis media, bronchitis, primary viral pneumonia,
secondary bacterial pneumonia, tracheitis, subglottic laryngitis,
mild inflammation of the muscles (usually influenza B, possible
myoglobinuria, occasionally with kidney damage), myocarditis,
pericarditis and central nervous system complications: fever
convulsions, encephalopathy, transverse myelitis, Guillain—Bar-
ré syndrome and Reye syndrome [17, 18].

Bacterial pneumonia occurs during the recovery from influ-
enza or in the convalescence phase (another episode of fever,
worsening of breathlessness, coughing, weakness after clini-
cal improvement). The most common bacteria responsible for
pneumonia are: S. pneumoniae, S. aureus, H. influenzae and oth-
ers. Bacterial superinfections are manifested by deviations in
complete blood count: leukocytosis > 15 x 103/mm?, especially
an elevated neutrophil count 10 x 10° and high inflammatory
marker rates (CRP and procalcitonin). Less common complica-
tions include: toxic shock syndrome, Goodpasture’s syndrome,
anosmia, ageusia (the loss of smell and taste) and balance dis-
orders [19]. The mortality rate among children with influenza
is highest, and complications are most frequent in the first two
years of life; the rates are high in small children and those chron-
ically ill — especially with immunity and neurological disorders
which impair lung ventilation and hinder expectoration of secre-
tions. Red-flag symptoms indicating possible complications and
requiring clinical re-evaluation are presented in Table 2. These
symptoms are an indication for hospitalisation, 24-hour monitor-
ing of the patient’s condition, as well as laboratory and imaging
tests (chest X-ray, transthoracic ultrasound of the chest).

Table 2. Red-flag clinical symptoms of influenza indicating pos-

sible complications

e persistent or recurrent high fever or other symptoms after
3 days

. symptoms of cardio-respiratory failure: dyspnoea, cyanosis,
haemoptysis, chest pain, hypotension, decrease in oxygen
saturation of haemoglobin

. symptoms indicating CNS complications: consciousness dis-
turbances, loss of consciousness, pathological drowsiness,
recurrent or sustained seizures, significant weakness, pa-
ralysis or paresis

e signs of severe dehydration: prolonged capillary return, de-
creased activity, dizziness or fainting while trying to get up
or reduced diuresis

° laboratory symptoms of secondary bacterial infection

Symptomatic treatment

In the majority of healthy people, influenza is a self-limiting,
uncomplicated disease [20]. In such cases, symptomatic treat-
ment is sufficient (Figure 1) [21]. The strategies for symptomatic
treatment of influenza include [13, 22]:

e proper hydration of the patient —the recommendation
of abundant oral fluid administration, which is crucial
in the course of fever, moisturising of the airways and
facilitating the respiration and evacuation of secretions
(especially important in children);
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| Uncomplicated flu-like illness

without risk factors

_|

symptomatic treatment
instructing the patient*

—

risk groups

e use of antiviral drugs
e close observation
e instructing the patient*

Figure 1. Initial clinical management in uncom-

|
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.

any deterioration or the lack of

improvement within 72 hours

e use of antiviral drugs

e admission to hospital in the
case of complications and
severe course of the illness

plicated flu-like illness or influenza (according
to [21])

* When to report to the doctor again (red-flag flu
symptoms).

e administration of antipyretic drugs and analgesics (ibu-
profen, paracetamol) which reduce chills, muscle pain
and tachycardia due to influenza. However, it should be
emphasised that there is no clinical data indicating that
antipyretic and anti-inflammatory therapy shorten the
duration of influenza symptoms. Acetylsalicylic acid is
not recommended for children under the age of 18
years due to the possibility of Reye syndrome;

e rest and convalescence at home for up to 24 hours af-
ter fever has dissipated. This is of particular importance
to minimise the complications of influenza, as well as
the transmission and spread of the virus [20];

e antitussive drugs —in severe, tiring, dry cough [23];

e medicines for reducing swelling of the nasal mucosa
— decongestants, saline solutions.

There are currently no clinical results of the studies con-
ducted in animals or humans indicating a beneficial effect of
natural or herbal therapy in flu. There are no indications and
no herbal, natural or other non-prescription (OTC) preparations
recommended for the symptomatic treatment of influenza in
adults and children [24].

Causative treatment — antiviral drugs

In causative/antiviral treatment of influenza, we use prepa-
rations of neuraminidase inhibitors [13, 25-28]. The neuramini-
dase inhibitors registered in Poland are as follows:

° oseltamivir — oral medicine;

e zanamivir —a drug for inhalation (a medicine not avail-

able in Poland, possible to be brought in as part of
a target import during an epidemic of influenza).

Currently, due to the high level of resistance of AH3N2 and
AH1N1 type viruses to amantadine, it is not recommended for
the treatment of influenza [13, 28].

Inhibitors of neuraminidase, which is an enzyme necessary
for replicated virions to leave the host cell, effectively inhibit the
spread of the virus in the body and prevent the symptoms of
influenza [28]. Oseltamivir is effective against influenza A and B
viruses. It is estimated that the resistance of the currently occur-
ring strains of influenza A to the drug is below 1%. Type B of the
virus is 100% sensitive [29, 30].

The clinical efficacy of oseltamivir has been confirmed in
many studies. The use of a neuraminidase inhibitor reduces the
severity of influenza symptoms, shortens the duration of fever
and other symptoms, as well as reduces the risk of complica-
tions (including the need for taking antibiotics) and hospitalisa-
tion [20, 31-33]. Antiviral drugs shortened the duration of out-
patient care and hospital stay in patients with influenza, as well
as diminished the risk of death [34].

The American Academy of Paediatrics (AAP) recommends
using neuraminidase inhibitors for the treatment and chemo-
prophylaxis of influenza in children, as they are the best stud-
ied antiviral drugs at present. Indications for their use are in-
cluded in Table 3 [35]. Antiviral treatment (oseltamivir) is also

recommended for all people at risk for influenza complications
who are suspected of the disease (even in the case of a mild
course) as well as for household members of people at risk for
influenza complications. According to the recommendations
of the Advisory Committee on Immunization Practices (ACIP)
from 2018/2019, these include children < 5 years, especially < 2
years, all people over 50, patients with chronic respiratory dis-
eases and those with cardiovascular, metabolic and neurological
disorders (Table 4) [35, 36]. At the same time, it should be em-
phasised that every patient with the symptoms of confirmed flu
(especially with severe symptoms) can be treated with antiviral
treatment in order to significantly reduce the spread of the virus
in the population, especially during an epidemic period.

Table 3. Indications for antiviral treatment in children (modified
by authors [35])

Give the medicine to the child (as soon as possible)

Hospitalised with probable influenza

Hospitalised due to severe, complicated or progressive illness as-
sociated with influenza, regardless of the duration of symptoms

With suspected flu (with any severity of symptoms) and a high
risk of complications

Consider giving the drug

Any healthy child with suspected flu

A child with suspected influenza who stays with children aged < 6
months or a person with a disease predisposing to complications

Table 4. People from the general population with a higher risk
of post-influenza complications and recommendation for anti-
viral therapy (modified by authors according to [35, 36]

Recommendation of antiviral treatment in the case of a suspi-
cion or confirmation of influenza infection

Children < 5 years of age, especially < 2 years

Persons > 50 years of age

People with chronic diseases of the following systems:

. respiratory (including asthma),

. cardiovascular (excluding isolated hypertension),

. kidneys, liver,

. haematological (including sickle-cell disease),

. metabolic (including diabetes),

. neurological (including disorders of the CNS, spinal cord,
peripheral nerves, muscles, epilepsy, stroke, mental retar-
dation, moderate and severe developmental delays, brain
and spinal cord trauma),

. people in immunosuppression (including due to treatment
or HIV infection)

All pregnant women or those in the postpartum period during
the flu season

Extremely obese people BMI > 40

Persons < 19 years treated for a long time with acetylsalicylic acid

People staying in nursing homes
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Table 5. Commercial forms of oseltamivir (according to [25-27])

Trade name Pharmaceutical form Registration (treatment, prevention) Responsible entity
Tamiflu* capsules, hard, 30 mg, 45 mg, | for the treatment of adults and children, including new- Roche
75 mg (10 in a package) -borns born at term;
in infants below 1 year of age to prevent influenza after
exposure during a pandemic
Ebilfumin* capsules, hard, 30 mg, 45 mg, | for the treatment of adults and children, including new- TEVA Pharmaceuticals
75 mg (10 in a package) -borns born at term;
prevention after exposure in people aged 1 year or older;
in infants below 1 year of age for the prevention of influenza
after exposure during a pandemic
Tamivil 75 mg tablets in adults and children over 6 years of age or weighing more | Biofarm
(10 in a package) than 40 kg

* Instructions for the preparation of suspension are included in the patient leaflet.

Currently, two preparations of oseltamivir, i.e. Tamiflu and
Ebilfumin, are registered in Poland. They can be used in treat-
ment from the first days of life. Tamivil can be applied in children
over 6 years old, weighing more than 40 kg (Table 5) [25-27]. It
should be emphasised that these drugs are not a substitute for
the influenza vaccination [35].

In standard therapy, the drug is given twice a day, in equal
12-hour intervals, for 5 days. In children, the dose depends on
age and body weight (Table 6). There is no sufficient data on
dosage in premature babies, i.e. born before the 36" week of
pregnancy. These children may require a different dose due to
physiological immaturity [25]. The treatment should last 5 days.
It must not be discontinued, even if the symptoms of influenza
are resolved.

Table 6. Oral doses of oseltamivir recommended in the treat-
ment and chemoprophylaxis of influenza in Poland (according
to [13, 25-27])

Treatment
(5 days)

Prophylaxis
(10 days)

Adults 75 mg 2 times daily | 75 mg 1 x day

Children

> 12 months*

<15 kg body mass | 30 mg 2 times daily | 30 mg 1 x day

> 15-23 kg body 45 mg 2 times daily | 45 mg 1 x day

mass

> 23-40 kg body 60 mg 2 times daily | 60 mg 1 x day

mass

> 40 kg body mass | 75 mg 2 times daily | 75 mg 1 x day

Infants 0-12 3 mg/kg body mass | 3 mg/kg body mass

months per dose per dose 1 x day**
2 times daily

* In children, the drug should be administered in the form of a syrup. In
Poland, the syrup is unavailable, but it is possible for the pharmacist to
prepare a suspension from capsules. If preparation in a pharmacy is not
possible, the patient can prepare a drug suspension from capsules on
his/her own. For infants below the age of 1 year, it is recommended that
the product be prepared in a pharmacy, not at home. The preparation
instructions are included in the patient leaflet.

** Prophylaxis is not recommended in children < 3 months, except for
life-threatening situations. There is not enough data available in this
regard.

Oseltamivir should be administered within 48 hours of the
onset of symptoms, preferably as soon as possible. There is no
need to obtain a result confirming the presence of the influ-
enza virus infection. In exceptional situations (confirmed severe
flu, late reporting of the patient to a doctor, patient at risk of
complications), the drug can be used in the subsequent hours
and days of the disease, although the therapeutic effect may be
weaker [35].

Oseltamivir is administered orally, regardless of meals, al-
though administration with food may improve the gastrointesti-
nal tolerance of the drug. In children, the drug should be admin-
istered in the form of a syrup. The suspension may be prepared
from capsules by a pharmacist in a pharmacy (the preferred
way) or, in the absence of such an opportunity, by parents at
home. For infants under 1 year of age, it is recommended that
the product be prepared in a pharmacy, not at home. The pa-
tient leaflet contains detailed instructions on how to prepare
the fluid from capsules [26].

Oseltamivir is safe and has a small number of side effects.
These usually included single episodes of symptoms which ap-
peared on the first or second day of treatment and resolved
spontaneously within 1-2 days [36]. The most common ad-
verse reactions were gastrointestinal symptoms, such as nau-
sea and vomiting (Table 7) [25, 26, 37]. The pharmacokinetic
mechanisms of oseltamivir, including low protein binding and
the metabolism which is independent of CYP450 systems and
glucuronidase, are unlikely to cause clinically significant drug
interactions [37].

Table 7. Side effects and contraindications to oseltamivir
(according to [25-27])

Tamiflu * nausea, vomiting and | e hypersensitivity to

diarrhoea,
abdominal pain,
headaches, dizziness,
insomnia

oseltamivir phosphate
or any other compo-
nent of the drug

Ebiflumin nausea and vomiting, hypersensitivity to the
headaches, dizziness, active substance or
insomnia, any of the excipients
rare: arrhythmias,
disturbances in
consciousness, convul-
sions

Tamivil headaches, dizziness, hypersensitivity to the

abdominal pain,
nausea and vomiting,
insomnia,

rare: arrhythmias,
disturbances in
consciousness, convul-
sions

active substance or
any of the excipients

There is no data on the safety and efficacy of oseltamivir

administered in children with renal failure (aged 12 years and
younger). In adolescents (from 13 to 17 years of age) and adults
(especially those over 65 years of age) with renal insufficiency,
the dose should be adjusted based on creatinine clearance. For
the treatment of patients with creatinine clearance from 10 to
30 ml per minute, we provide a dose of 75 mg once a day for 5
days. For the prevention of influenza in patients with creatinine
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Pneumonia

mild, moderate

without risk factors groups at risk

v V}

severe or worsening

v

e antibiotic £ e admission to hospital
e oseltamivir e antibiotic £
e close observation e oseltamivir

e instructing the patient*

e admission to hospital
e antibiotic

e oseltamivir

e oxygen therapy

Figure 2. Initial clinical management of pneumonia in the course of influenza depending on the indications and clinical situation (modified

by authors [21])

* When the patient should report to the doctor again (red-flag flu symptoms).

clearance from 10 to 30 ml per minute: 30 mg once daily for 10
days after exposure or 75 mg once every other day for 10 days
after exposure (5 doses). In patients with hepatic insufficiency, it
is not necessary to reduce the therapeutic or prophylactic dose
[35, 38, 39].

The medicine should be used to treat and prevent the dis-
ease only if reliable epidemiological data indicates that the virus
is circulating in the environment and the symptoms suggest the
presence of flu infection. Protection against influenza lasts only
as long as oseltamivir is administered. It should be emphasised
that chemoprophylaxis with the drug is not a substitute for vac-
cination, which is the most effective form of flu prevention.

Hospitalisation ought to be considered in the case of a se-
vere or worsening course of the disease. In patients at risk,
symptoms of pneumonia are an indication for hospitalisation
(Figure 2) [21]. The indications for considering hospitalisation in
a patient with influenza are presented in Table 8. A patient with
respiratory failure should be transferred to a centre performing
extracorporeal transmembrane oxygenation (ECMO).

Table 8. When to consider hospitalisation of a patient with
influenza (modified by authors [22])

Indications for hospitalisation

significant dehydration

severe or rapidly worsening course of the disease

pneumonia in patients at high risk of complications

respiratory failure and hypoxia

circulatory-respiratory disorders

disturbances of consciousness

high fever (> 39.5°C), lower body temperature

new-born

infant in the first 3—6 months of life

Prophylactic use of antiviral drugs

Vaccination against influenza, optimally before, but also
during the flu season, should be recommended for any child
who has no contraindications. The prophylactic use of oseltami-

vir (chemoprophylaxis) may be recommended in order to inhibit
the spread of the virus and the development of the disease in
people after contact with patients suffering from influenza [21].

Post-exposure prophylaxis is recommended for unvacci-
nated children (after contact with a patient with clinically diag-
nosed influenza) [20]:

e with a high risk of influenza complications;

e with close contact with sick people (living in the same

flat);

e  persons caring for children under 6 years of age, as
these children can not be vaccinated.

In exceptional situations, pre-exposure prophylaxis may be
used. This is recommended in children at high risk of complica-
tions (e.g. undergoing immunosuppression), when protection
against influenza is impossible [13].

In addition, CDCs (Centers for Disease Control and Preven-
tion) recommend the use of chemoprophylaxis during the sea-
son of the illness in the following cases [40]:

e inchildren at high risk of influenza complications with-
in 2 weeks after vaccination, when the optimal level of
immunity is not yet reached;

e inunvaccinated family members or health care and care
facility workers (nurseries, kindergartens) who are in
permanent or close contact with unvaccinated children
at high risk of influenza complications or unvaccinated
infants and young children up to 24 months of age;

e asacomplement to vaccination in children at high risk
of influenza complications, including immunocompro-
mised individuals who may not develop a sufficient im-
mune response to the vaccine.

Chemoprophylaxis is not routinely recommended for chil-

dren under 3 months of age due to the lack of data on efficacy
and safety at this age group.

Influenza prevention — vaccinations

Vaccinations are the most effective form of flu prevention
and protection against a severe course of the disease and its
complications [1, 41]. During the flu season, higher incidence
rates of epidemic influenza are usually reported in children than
in the rest of the population; moreover, the increased morbidity
is accompanied by more severe or fatal complications. Children
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spend a lot of time in care facilities (nurseries, kindergartens)
and schools, where there is a greater risk of mutual infection
with influenza. In this group, children under the age of 2 are at
higher risk of hospitalisation and complications [35]. The effec-
tiveness of vaccination depends on the appropriate adjustment
of the vaccine composition to the strains circulating in the popu-
lation in a given season of the illness.

According to the Protective Vaccination Program for 2019,
flu vaccines are recommended for all healthy children from the
age of 6 months to the age of 18 years (with special emphasis
on children from the age of 6 to the end of the 60" month) [42].
Similar recommendations are made by the AAP, with special
emphasis on children with chronic diseases, which increase the
risk of influenza complications [35]. These conditions include:

e  asthma and other chronic lung diseases, including cys-

tic fibrosis;

e haemodynamically significant heart disease;

° immunosuppression;

. HIV infection;

e hemoglobinopathies (e.g. sickle cell anaemia);

e illnesses requiring the long-term use of aspirin or med-
icines containing salicylates, such as juvenile idiopathic
arthritis or Kawasaki syndrome, which increase the risk
of Reye syndrome in the case of influenza infection;

e  kidney and liver disorders (including chronic renal fail-
ure);

° metabolic diseases, including diabetes;

e all conditions impairing respiratory functions and in-
creasing the risk of aspiration, such as neurological and
neurodevelopmental disorders, spinal cord injuries,
paroxysmal disorders and neuromuscular abnormali-
ties.

The AAP emphasises that in order to prevent transmission
of the infection to children at risk of influenza complications,
vaccination should be provided to the following individuals (un-
less there are contraindications):

e family members of children at risk and children young-
er than 5 years of age (in particular, babies younger
than 6 months of age), as well as people taking care of
these children outside home;

e people in close contact, if they are in a state of immu-
nosuppression;

e pregnant women, those planning pregnancy and in the
postpartum period or breastfeeding during the influ-
enza season;

. health care workers;

e people employed in childcare facilities (nurseries, kin-
dergartens, schools, sanatoria, etc.).

The recommendations of the American Advisory Committee
on Immunization Practices (ACIP) also indicate the need to re-
duce the risk of exposing children to influenza complications by
vaccinating individuals from their immediate environment who
themselves belong to risk groups (Table 4) [36]. In order to re-
duce influenza virus transmission, it is important to observe the
rules of hand and airway hygiene (cough) among children who
attend kindergarten and school. Similar rules should be applied
in the child’s home environment.

Studies also show that vaccination of pregnant women re-
duces the risk of hospitalisation and influenza complications.
Research conducted in the years 2010-2016 demonstrated that
the application of vaccines reduced the number of hospitalisa-
tions; the effect was estimated at 40% (95% Cl: 12-59%) [43].
In addition, maternal vaccination provides protection for babies
in the first 6 months of life, as they receive antibodies pass-
ing through the placenta whilst they are too small to receive
a vaccine [44-46]. Pregnant women can become vaccinated
at any time; vaccination is also safe when breastfeeding, both
for mothers and babies. Vaccination given in the third trimes-
ter of pregnancy increases the concentration of influenza virus
antigen-specific IgA in breast milk; moreover, breastfeeding

activates innate antiviral mechanisms, in particular the produc-
tion of type | interferon [35]. Women who have not received
vaccination during pregnancy should also be encouraged to be
vaccinated after childbirth, as soon as possible.

Since the 2017/2018 season, the intramuscular Quadriva-
lent Influenza Inactivated Vaccine (QlIV) has been available in
Poland. It contains antigens of two types of influenza viruses
A and B [42, 47, 48]. Inactivated influenza vaccines do not con-
tain viruses capable of causing disease, have a well-documented
high safety profile, and their use does not pose any significant
health risks [35].

One dose of the vaccine should provide protection against
influenza within 2 weeks after vaccination. This protection lasts
for one season. We give one dose of the vaccine to children over
the age of 8. In children from the age of 6 months up to the age
of 8, who are vaccinated for the first time, we give two doses of
the vaccine separated by at least 4-week intervals in order to
obtain optimal protection against the infection. It is possible to
co-administer the flu inoculation with other vaccines (adminis-
tered to another location), in accordance with the general prin-
ciples of vaccine co-administration. In the event of a medical
history of febrile seizures, the separate administration of vac-
cines and/or the prophylactic administration of antipyretics may
be considered [13, 48]. The AAP points out that centres which
vaccinate both children and adults should take advantage of the
opportunity, and when vaccinating children, encourage adults
from their environment (home and outside home) to be vac-
cinated. This can be done by entering the information about the
possibility of adult vaccinations in the child’s medical records.

Contraindications and precautions

Rhinitis, cough and other symptoms of the common cold
after vaccination may result from accidental coincidence with
the infection caused by completely different viruses or bacteria
which often occur in the same season of higher disease inci-
dence (i.e. in autumn and winter). A significant reduction in the
risk of potential adverse post-vaccination reactions is influenced
by a proper qualification for vaccination, including taking medi-
cal history, the performance of a physical examination and de-
termination of temporary and permanent contraindications for
vaccinations.

Local reactions, such as pain at the site of injection (in 65%
of people vaccinated), self-limiting redness and oedema lasting
1-2 days after vaccination, are the most common changes after
influenza vaccination [13].

General reactions (usually fever, weakness and muscle
pain) are equally common after the intramuscular administra-
tion of influenza vaccines and after the administration of a pla-
cebo; they are more frequent in children vaccinated for the first
time in life [1].

Mild symptoms of upper respiratory tract infection or aller-
gic rhinitis, with or without fever, are not contraindications to
the use of influenza vaccines. Feverish children with a moderate
or severe course of the disease should not be vaccinated until
the symptoms subside.

Children vaccinated against influenza did not have a higher
risk of Guillain—Barré syndrome (GBS). However, children with
a past history of GBS symptoms within 6 weeks of the influenza
vaccination not at high risk for a severe course of influenza and/
/Jor its complications are not advised to be vaccinated [35].

Like all vaccines, certain components of the preparation
(e.g. chicken egg protein) may cause allergic reactions of varying
severity (pruritus, urticaria, angioedema, anaphylactic reaction)
[1, 13, 40].

The qualification for vaccination by a doctor, including the
assessment of allergic reactions after previous vaccinations, is
an important element of minimising the risk of an allergic post-
-vaccination reaction. The reaction may be local (erythema,
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oedema and pain) or general (urticaria). An anaphylactic reac-
tion, which is very rare (estimated at approximately 1 case per
1 million of the vaccine doses administered), is the most severe
allergic reaction after the administration of the vaccine. An ana-
phylactic reaction or other serious allergic reactions to any com-
ponent of the vaccine are the only medical contraindications for
influenza vaccination [35].

Children who have previously developed an allergic reaction
to any component of the influenza vaccine should be evaluated
by an allergist in order to determine if a further dose of the vac-
cine is appropriate. If there was no anaphylactic reaction after
the previous vaccination, the procedure may be performed in
accordance with the general recommendations, however, with
the need to exercise particular caution and maintain the re-
quired observation time after the procedure.

Studies show that people with an allergy to chicken egg pro-
tein can safely receive the influenza vaccine exercising standard
precautions; an allergy to eggs, regardless of its severity, is not
a contraindication to vaccination [49-51]. The AAP recommen-
dations of 2017 stated that [52]:

e all children with an allergy to chicken egg protein of
any severity may receive the influenza vaccine without
any additional precautions, except for the rules applied
for all vaccines;

e the flu vaccine is well-tolerated by people with a histo-
ry of an allergy to chicken egg protein, regardless of the
severity of the allergic reaction observed in the child;

e  special precautions for patients with an allergy to
chicken egg protein are not justified, as the incidence
of an anaphylactic reaction after vaccinating people
with this allergy against influenza is not higher than in
individuals not suffering from the allergy, nor the in-
cidence reported after receiving other commonly rec-
ommended vaccines.

The AAP recommendations of 2018 also emphasise that
people with an allergy to chicken egg protein vaccinated against
influenza are not more susceptible to systemic allergic reactions
than individuals without an allergy to eggs. Precautions, such as
the choice of a particular vaccine, special periods of observa-
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tion or limitation of the administration to specific medical con-
ditions, are not justified and constitute an unnecessary barrier
to immunisation [35]. A similar stand is taken by the ACIP [53].
In justified situations (e.g. a patient at risk for severe influenza
complications), the vaccination can be carried out in a hospital
setting [53]. Detailed indications and contraindications for the
vaccines used in Poland can be found in the Summary of Prod-
uct Characteristics (SmPC) [25-27, 54, 55].

In the case of permanent contraindications for influenza
vaccination (anaphylaxis with the previous vaccination), the
patient should be advised on the possibility of vaccinating the
closest environment (family, carers) in order to reduce the risk
of transmission of the infection (cocoon strategy). If contrain-
dications are temporary, the patient should be informed about
the earliest possible date of vaccination [35].

Summary

1. Influenza is an acute viral disease with high infectivity and
seasonal variability of incidence rates — from local epidem-
ics to general pandemics.

2. Thediagnosis of influenza is usually clinical. It may be help-
ful to perform a quick test in order to detect the virus, but
a negative result does not exclude flu.

3. Oseltamivir is the recommended drug for the treatment
and prevention of influenza. Clinical benefits are the great-
est if the treatment starts as early as possible, within 48
hours of the first symptoms. Clinical studies indicate that
early treatment with oseltamivir may shorten the duration
of the disease and reduce the risk of complications.

4. Annual vaccination against influenza of children over 6
months and adults is the most effective method of preven-
tion.

5. Vaccination against influenza is most effective before an
epidemic season — usually by the end of October, but it is
also justified to be given during the whole season of the
illness.

6. Influenza vaccination should involve medical personnel
and carers of patients at risk.
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