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Influenza is an acute infectious disease of viral etiology which, unlike the common cold, can lead to serious complications 
such as pneumonia, myocarditis, inflammation of the kidneys, nervous system, and muscles, and even death. Vaccination is the most 
effective method of preventing influenza and should be recommended to everyone over six months of age, with particular emphasis on 
risk groups. When the symptoms of influenza occur, the only drugs recommended for curative treatment are neuraminidase inhibitors 
(of which only oseltamivir is available in Poland). Influenza diagnosis of should be made during the epidemic season based on clinical 
signs. Only curative treatment should be employed in risk groups. Treatment should not be delayed in order to wait for the results of 
tests confirming infection.
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Influenza is an acute infectious disease. It is caused by the 
influenza virus, which mainly affects the respiratory tract, but 
in complicated cases it can also affect other organs (including 
the myocardium, kidneys, skeletal muscles and neurons). The 
influenza virus is an RNA virus from the Orthomyxoviridae fam-
ily, containing type A, type B and type C viruses, but only A and 
B can cause the disease in humans. 

Influenza viruses are highly variable. Antigenic changes can 
be caused by antigenic drift, i.e. by spontaneous point muta-
tions that are responsible for the ongoing variability of influenza 
viruses, or an antigenic shift (viral reassortment), which occurs 
only in the influenza A virus. Viruses arising as a result of anti-
genic shift may cause pandemics, which happens every 10–40 
years. The antigenic shift involves the replacement of a whole 

RNA segment of the virus or even several segments, provided 
that a single cell is infected by two different subtypes of the vi-
rus simultaneously [1]. 

Epidemiology of influenza

The World Health Organization (WHO) estimated the annual 
global attack rate of influenza at 5–10% in adults and 20–30% 
in children. Each year there are 3 to 5 million cases of severe 
illness and up to 500,000 deaths from influenza [2]. Data on 
influenza and influenza-like illness, hospitalizations and deaths 
from influenza in subsequent seasons in Poland (2013–2019) 
are presented in Table 1.

Table 1. Influenza and influenza-like illness, hospitalizations and deaths from influenza in subsequent seasons, 2013–2019 (data from 
NIZP–PZH) (according to [3])
 Season 2013/2014 2014/2015 2015/2016 2016/2017 2017/2018 2018/2019
Number of cases 2 095 434 2 986 919 3 289 235 3 964 655 4 585 448 3 805 280
Change 42.5% 10.1% 20.3% 15.7% -17%
Hospitalizations 7311 9555 14 113 14 271 16 411 15 291
Change 30.7% 47.7% 1% 15% -6.8%
Deaths 14 11 133 25 43 146
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As can be seen in the table above, about 3–4.5 million cases 
of influenza and influenza-like illness are recorded in Poland 
every year. Epidemiological data are published weekly by the 
National Institute of Public Health – National Institute of Hy-
giene (NIZP–PZH), and come from reports submitted by primary 
healthcare centres. 

In the epidemic season, institutions providing outpatient 
healthcare services are obliged to prepare reports (weekly re-
ports, or daily reports in the period of a  significant increase 
in the incidence of disease) using the MZ-55 form. This form, 
in accordance with the definition adopted for the purposes of 
surveillance of infectious diseases in European Union member 
states (Journal of Laws L 159 of 18.06.2008, page 46) serves for 
reporting influenza (diagnosed based on clinical symptoms and/ 
/or laboratory tests) and all diagnosed cases of influenza-like ill-
ness and acute respiratory tract infections meeting the criteria 
listed in the form. The MZ-55 form is available on the websites 
of local sanitary and epidemiological stations, or can be gener-
ated directly from the IT system at the outpatient clinic.

Diagnosed cases of influenza also have to be reported pur-
suant to the Act of 5 December 2008 on the prevention and 
control of infections and infectious diseases in humans (Journal 
of Laws of 2018, item 151, 1669) on a relevant form for report-
ing infectious diseases (ZLK-1). Although information on the 
form clearly indicates that the diagnosis may be based on clini-
cal symptoms or laboratory tests, in practice this form is only 
used to report cases of influenza confirmed by laboratory tests.

The correct reporting of all cases of influenza by all health-
care institutions is crucial so that epidemiological data gathered 
by institutions appointed for this purpose (NIZP–PZH) reflect the 
actual situation.

Infection, clinical symptoms, complications

The influenza virus is transmitted:
•	 by the droplet route, by aspirating the secretions of 

the respiratory tract of infected people, spreading the 
aerosol when coughing, sneezing or speaking;

•	 through direct contact with infected people or objects 
(door handles, handrails, etc.) contaminated with in-
fectious secretions. 

The incubation period from infection to the onset of symp-
toms is usually very short, 1–2 days (maximum 7). Patients are 
infectious for about 6 days, from the day before clinical symp-
toms begin to about 5 days after the onset of symptoms. 

Uncomplicated influenza lasts about 3–7 days, and then the 
symptoms subside slowly. In general, full recovery takes a few 
weeks, and during that period a dry cough, weakness and in-
creased fatigue may persist. Some infected patients may have 
emergency warning signs, suggesting worsening and severe in-
fluenza. These include: 

•	 very high fever (over 40°C), 
•	 high fever persistent for more than 3 days, 
•	 shallow breathing, 
•	 dyspnoea, 
•	 blood in sputum, 
•	 severe weakness, 
•	 muscle weakness, 
•	 problems with moving limbs and walking, 
•	 dizziness, 
•	 dehydration (manifested, for example, by oliguria), 
•	 disorders of consciousness. 
Outpatients presenting with these symptoms have to be 

promptly referred to the hospital [4].
Influenza is a much more serious infection than other viral 

respiratory infections because of the risk of complications. Peo-
ple at high risk for influenza complications include [5]: 

•	 children younger than 5 years (but especially those 
younger than 2 years),

•	 adults 65 years and older, but adults age 50 years and 
older are also at high risk,

•	 patients with chronic respiratory diseases (asthma, 
COPD), cardiovascular diseases, kidney disorders, liver 
disorders, diabetes, blood disorders, neurologic condi-
tions, metabolic disorders, other health problems,

•	 pregnant women and women during the postpartum 
period (especially those up to 2 weeks after the end of 
pregnancy),

•	 people with a  weakened immune system, including 
those infected with HIV, people younger than 19 years 
of age on long-term aspirin- or salicylate-containing 
medications, people with obesity (BMI higher than 40).

Possible complications of influenza include [4]:
•	 pneumonia (often severe, resulting from either influ-

enza virus infection alone or from coinfection of flu vi-
rus and bacteria),

•	 upper respiratory tract infections (sinusitis, pharyngi-
tis, laryngitis, tracheitis, bronchitis),

•	 myocarditis,
•	 myositis,
•	 nephritis,
•	 neurological complications (meningitis and encephali-

tis, peripheral neuritis, Guillain–Barré syndrome),
•	 exacerbation of chronic diseases (asthma, ischaemic 

heart disease, diabetes),
•	 death (due to influenza complications or exacerbation 

of the underlying disease).

Risk groups for severe influenza and 
development of influenza complications

Patients with cardiovascular diseases

Cardiovascular complications of influenza can be considered 
in two categories. First of all, influenza is a  risk factor for the 
exacerbation of pre-existing cardiovascular diseases. Infection 
with the influenza virus can also cause cardiovascular compli-
cations in patients without pre-existing cardiovascular disease.

Influenza infection in patients with pre-existing cardiovas-
cular disease
The relationship between the increased incidence of influ-

enza and cardiovascular events was observed in the middle of 
the 20th century. In Poland, the first reports on this relationship 
were presented by Edward and Andrzej Szczeklik. In the mono-
graph Zawał serca [Myocardial infarction] these eminent Polish 
physicians wrote that they noticed a higher number of cases of 
myocardial infarction during periods of increased incidence of 
influenza. In 2003 Naghavi et al. demonstrated that the influen-
za virus has a destabilizing effect on atherosclerotic plaques in 
mice [6]. In 1994, Pleskov et al. suggested, however, that a his-
tory of influenza may not only be associated with an increased 
risk of a coronary event at a certain point of time, but also have 
a  negative effect on the overall cardiovascular risk. They sug-
gested that haemagglutinin may competitively bind to apolipo-
protein B and low density lipoprotein receptor (LDLR), thereby 
reducing plasma clearance of LDL molecules and stimulating the 
development of hypercholesterolemia, one of the major cardio-
vascular risk factors [7]. 

Regardless of the particulars of the pathophysiological 
mechanism, influenza has a significant effect on the clinical sta-
tus of patients with cardiovascular disease, especially those with 
chronic coronary syndromes and chronic heart failure. Stewart 
et al. reported that the number of hospitalizations related to 
heart failure in December was 12% higher in women and 6% 
higher in men compared to the annual average. In July, the re-
spective number of hospitalization was 7% and 8% lower than 
average. In patients aged over 75 years the peak winter rates of 
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hospitalization were 15% to 18% higher than average for wom-
en and men, respectively. The researchers also found a correla-
tion between the peak of the influenza season and mortality 
in the analysed patients – in December mortality in those aged 
over 75 years was 23% higher than average in women and 35% 
higher in men [8]. 

An increased number of hospitalizations related to heart 
failure (HF) has also been analysed in other studies, but in-
creased mortality has not always been observed. A retrospec-
tive cohort study by Sandoval et al., who analysed influenza sur-
veillance data from the United States, revealed an 11% higher 
hospitalization rate for patients with congestive heart failure 
during an influenza season [9]. On the other hand, Madjid et al. 
observed a clear increase in the incidence of acute myocardial 
infarction (AMI) and chronic ischaemic heart disease (ICH) coin-
ciding with influenza epidemics compared to off-season weeks. 
The influenza season was associated with a 30% higher risk of 
acute myocardial infarction (HR 1.3; 95% CI: 1.08–1.56), and 
a  10% higher risk of chronic ischaemic heart disease (HR 1.1; 
95% CI: 0.97–1.26) [10].

In  2015 a  meta-analysis of case-control studies on acute 
myocardial infarction and influenza was published by Barnes et 
al. This meta-analysis included 8 studies on influenza vaccination 
and 10 on influenza infection and AMI. Barnes et al. reported 
that recent influenza infection was associated with a  two-fold 
higher risk of AMI (OR 2.01; 95% CI: 1.47–2.76), while influenza 
vaccination reduced the risk of AMI by about 30% (OR 0.71; 95% 
CI: 0.56–0.91) [11]. Interestingly, the range of efficacy of the in-
fluenza vaccine is comparable to that of many accepted coro-
nary prevention measures such as smoking cessation (32–43%), 
statins (19–30%) and antihypertensive therapy (17–25%) [12]. 
Therefore, it is not surprising that the guidelines of international 
societies of cardiology emphasize the growing importance of in-
fluenza vaccination. According to the 2016 European Guidelines 
on cardiovascular disease prevention, in clinical practice annual 
influenza vaccination may be considered in patients with estab-
lished cardiovascular disease (class of recommendations IIb, 
level C), and according to the 2019 ESC guidelines for the diag-
nosis and management of chronic coronary syndromes, annual 
influenza vaccination is strongly recommended (class of recom-
mendation I, level B). Recommendations indicate that an annual 
influenza vaccination can improve prevention of acute myocar-
dial infarction in patients with chronic coronary syndromes, im-
prove the prognosis in patients with heart failure, and decrease 
cardiovascular mortality in adults aged over 65 years [13, 14].

Of note is that influenza not only increases the risk of car-
diovascular events, but also worsens the prognosis of patients 
with acute myocardial infarction. Vejpongsa et al. analysed 
over 1.8 million admissions for acute myocardial infarction in 
2013–2014, and found that influenza and other respiratory vi-
ral infections were diagnosed in about 1.1% of patients. Acute 
myocardial infarction patients with concomitant influenza infec-
tion were hospitalized for a longer time, had a higher risk of de-
velopment of shock, acute respiratory failure and acute kidney 
injury, and a higher rate of blood transfusion, but most impor-
tantly had a worse outcome than those with acute myocardial 
infarction alone, in terms of the in-hospital case fatality rate 
[15]. Another study, by Christiansen et al., demonstrated that 
influenza vaccination was associated with a significant 8% de-
crease in one-year mortality in patients previously hospitalized 
at intensive care units (HR 0.92; 95% CI: 0.89–0.95), a decreased 
risk of stroke (HR 0.84; 95% CI: 0.78–0.92), but only a  small, 
non-significant decrease in the risk of myocardial infarction [16]. 
These are only selected clinical data regarding the importance 
of influenza infection in patients with cardiovascular disease. In 
Poland, the association between seasonal influenza vaccination 
and reduced cardiovascular risk was discussed for the first time 
in 2007 (Podolec and Kopeć at the Polish Forum for the Preven-
tion of Cardiovascular Diseases [17]). Since that time, the rec-
ommendation for routine influenza vaccination in all patients 

with chronic cardiovascular disease has become a strategy con-
sistent with Evidence Based Medicine (EBM). Today, unjustified 
exemptions from influenza vaccination in patients with cardio-
vascular disease, especially those over 65 years of age, are re-
garded almost as a medical error.

Cardiovascular complications of influenza infection in pa-
tients without pre-existing cardiovascular disease
Influenza infection also increases the risk of a cardiovascular 

event in patients without an established cardiovascular disease. 
It should be kept in mind that acute coronary syndrome is often 
the first sign of cardiovascular disease in people who thought 
they were in good health. 

The influenza virus can also cause cardiovascular complica-
tions in people without any pre-existing cardiovascular disease, 
including young adults. It is believed that the influenza virus 
replicates in the cardiomyocytes of up to 10% of people with 
influenza. Therefore, it should be kept in mind that myocarditis 
(often with concomitant pericardial myositis) is a potential com-
plication of influenza. 

Diagnosis of myocarditis is not easy, but clinically it should 
be suspected in patients who, after a temporary improvement 
(4–7 days), have deteriorated tolerance to exercise with con-
comitant tachycardia inadequate to increasing body tempera-
ture. These patients may report unusual chest pain, and X-ray 
may reveal cardiomegaly, and cardiac troponins are often de-
tected in blood. It was suggested that severe muscular ailments 
correlate with the risk of myocarditis; it is also possible that the 
prolongation of the QRS complex and depressed left ventricular 
function on admission to the hospital are negative predictive 
signs of myocarditis [18]. More recent studies indicate that the 
transient depression of myocardial function in patients with in-
fluenza infection detected by echocardiographic tissue imaging 
may occur more frequently than previously thought, and may 
not necessarily increase the risk of myocarditis. This study by Ito 
et al. [19] concerned, however, a small population of patients 
without elevated blood markers of myocardial injury.

In conclusion, the cardiovascular complications of influenza 
infection can be serious both in patients who were previously 
completely healthy (myocarditis) and in those with pre-existing 
cardiovascular diseases (myocardial infarction, stroke, acute 
heart failure, increased risk of death).

Data gathered so far from studies fully justify seasonal in-
fluenza vaccination as an effective secondary and primary mea-
sure preventing cardiovascular events.

From a cardiological point of view, the benefits of seasonal 
influenza vaccination are far greater than just “preventing” the 
infection alone.

Patients with respiratory diseases

It has been estimated that influenza infection causes a wors-
ening in about 25% of patients with chronic lung diseases. These 
patients often require hospitalization and are characterized by 
high mortality (up to 30%). Primary respiratory viral infection 
increases the risk of exacerbations in COPD and asthma. In the 
course of influenza virus infection, the respiratory epithelium nec-
rotizes and exfoliates, uncovering the deeper layers of the basal 
membrane, thereby promoting bacterial adhesion and invasion 
[20, 21]. Influenza infection is particularly dangerous in patients 
with COPD older than 75 years, those on home oxygen therapy, 
and those with cardiovascular diseases [22]. The original version 
of recommendations for influenza vaccination in COPD patients 
relied on a Cochrane database systematic review, which indicated 
a  reduced incidence of exacerbations of COPD, especially 3 or 
more weeks after vaccination [23]. Further studies showed a 38% 
reduction in influenza-related hospitalizations among vaccinated 
vs unvaccinated patients [22]. Another study suggested that pa-
tients with COPD may also benefit from a regular influenza vac-
cination since it reduces the risk of ischaemic heart disease [24].
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Patients with diabetes mellitus

The International Diabetes Federation reported that in 2017 
there were 425 million people with diabetes around the world, 
including 327 million aged 20–64 years and 98 million aged 
65-79 years. Diabetes and its complications caused 4 million 
deaths. The World Health Organization (WHO) forecasted that 
by 2030 diabetes will be one of the most common causes of 
death in the world [25]. 

Diabetes is associated with a number of immune disorders 
that promote an increased incidence of infectious diseases, have 
a negative effect on their clinical presentation, and increase the 
risk of hospitalization and mortality. On the other hand, people 
with infection may develop hyperglycaemia and insulin resis-
tance, which complicates the infectious disease alone, but may 
also lead to acute diabetes complications, such as ketoacidosis 
or hyperglycaemic-hyperosmolar syndrome. Of note, the mor-
tality rate in patients with infection and ketoacidosis is higher 
than 40%. Moreover, patients with chronic diseases, including 
diabetes, are at risk of contracting an infectious disease when 
visiting healthcare facilities [26, 27].

Influenza is among the most common human respiratory in-
fections. In patients with diabetes, recovery from influenza takes 
longer than in the general population, and these patients are at 
higher risk of influenza-related complications, usually pneumo-
nia, bronchitis, sinusitis, otitis, more severe disease, greater risk 
of hospitalization, mortality and uncontrolled diabetes. Elderly 
patients are a special group of concern, because older age alone 
is a risk factor, and these patients also have multiple comorbidi-
ties, with cardiovascular diseases being the most frequent. Influ-
enza morbidity and mortality are often affected by factors other 
than comorbidities [28, 29]. For example, Alling et al. observed 
that in some periods higher mortality coincided with an epidem-
ic of influenza, which was partly attributable to antigenic varia-
tion of viruses, for example the emergence of a new antigenic 
subtype or variants formed during antigenic shift [30]. 

Retrospective and observational studies as well as meta-
-analyses have revealed that patients with diabetes and influ-
enza infection are 6 times more likely to be hospitalized and 
have a 3-fold higher risk of dying from pneumonia or influenza. 
It has also been estimated that patients with diabetes are 6 
times more likely to die due to influenza-related complications 
[5, 26]. A retrospective study using data from the surveillance 
of pandemic influenza in Montreal, Canada, in 2009 revealed 
that diabetes triples the risk of hospitalization after influenza 
A(H1N1) and quadruples the risk of admission at intensive care 
units once hospitalized [31]. Another study demonstrated that 
influenza vaccination, apart from reducing the risk of influenza 
and its complications, was associated with lower hospital ad-
mission rates: 15% for pneumonia or influenza, 19% for acute 
myocardial infarction, 22% for heart failure and 30% for stroke. 
The study also revealed a 24% lower all-cause mortality in vac-
cinated vs nonvaccinated patients [32]. A  study conducted in 
the Netherlands during the 1999–2000 influenza A epidemic in 
a population of adults with diabetes found that vaccination was 
associated with a 56% reduction in any complication, a 54% re-
duction in hospitalizations, and a 58% reduction in deaths [33]. 
It should also be kept in mind that in patients with diabetes in-
fluenza alone causes many difficulties in the proper control of 
blood glucose level.

Considering the above, vaccination is the best way to pre-
vent influenza. The efficacy of the influenza vaccine is estimated 
at 70–90%, depending on the similarity between the circulating 
virus and the virus contained in the vaccine, immunocompe-
tence, and age of the patient. Although the recommendations 
for influenza vaccination in diabetes patients have only class C 
according to the American Diabetes Association (ADA), the Pol-
ish Immunization Programme (PSO) for 2019, the guidelines of 
Diabetes Poland (PTD) from 2019, guidelines of ADA of 2019, 
and the College of Family Physicians for 2019 consistently advo-
cate vaccination [34–37]. 

For the above reasons, experts of the Polish National Pro-
gramme for Influenza Control dedicated the year 2019 to pa-
tients with diabetes. A  new module: influenza and diabetes, 
has been made available on the e-learning website Wirtualna 
Akademia Grypy (Virtual Influenza Academy) to educate us-
ers about influenza and its complications (www.wirtualnaaka-
demiagrypy.pl or www.opzg.pl).

Patients with cancer

Influenza infection is the cause of increased morbidity and 
mortality in patients immunocompromised because of cancer 
or its treatment. Influenza infection may delay or interrupt che-
motherapy in cancer patients and cause their hospitalization. 

Immunization by vaccination relies on the stimulation of 
the immune response to produce specific antibodies after con-
trolled exposure to the antigen. However, many patients with 
cancer are immunodeficient as a result of disease and/or immu-
nosuppressive therapies. For this reason a reduced serological 
response to influenza vaccination can be observed in this popu-
lation, and these patients are at very high risk of severe illness 
and influenza-related complications. Misconceptions that have 
emerged both among patients and doctors about the lack of 
benefit from vaccination, as well as concerns about safety and 
side effects, can make vaccination difficult.

According to a C ochrane review, existing evidence for the 
efficacy of influenza vaccination in immunosuppressed adults 
with cancer mainly comes from observational studies and is 
incomplete, but previous studies revealed a  higher incidence 
of influenza-related complications, including hospitalizations 
and deaths, in these adults compared to the general popula-
tion. The available data are limited and have a  low grade, but 
it seems that vaccination is safe and may offer benefits by al-
leviating the clinical symptoms of influenza as well as reducing 
hospitalization and mortality rates. Data on all-cause mortality 
from two cohort studies showed significantly lower mortality in 
vaccinated subjects. Evidence from studies therefore suggests 
the vaccination of patients with cancer [38].

Ideally, vaccination should be given to the patient before 
starting cancer treatment, which is rarely possible in practice, 
but there are no contraindications to vaccination during cancer 
treatment. Inactivated vaccines can be administered at any time 
during cancer treatment, regardless of the cancer type, as soon 
as vaccines for the new influenza season are available.

Cancer patients undergoing immunosuppressive therapy, in 
whom inactivated vaccines are not recommended and live vac-
cines are contraindicated, are recommended to receive annual 
influenza vaccination as an exception, even if they undergo in-
tensive treatment; ideally vaccination should be given between 
courses of chemotherapy, and as early as possible at the begin-
ning of the influenza season [39–41].

According to recommendations from PTiHT [42], influenza 
vaccination has the highest class of recommendation in cancer 
patients. One dose of the inactivated vaccine is administered 
in standard cases. Administration of a booster one month after 
the first dose may be considered in patients with secondary im-
munodeficiency.

Because some patients with immunodeficiencies of differ-
ent aetiology may not respond to vaccination or not develop 
sufficient immunity, we recommend, in addition to vaccination, 
the use of the cocooning strategy in relation to these patients. 
This strategy involves the vaccination of people in close contact 
with vulnerable cancer patients, including household members 
and healthcare workers. 

Pregnant women

Pregnant women are at increased risk of severe and compli-
cated influenza, and for this reason WHO gives them a special 
and high priority by recommending influenza vaccination in each 
trimester of pregnancy and accepting this procedure as safe [43]. 
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The risk of acquiring influenza infection in pregnant women 
is comparable to that observed in the general population, while 
the more severe course of the disease is associated with chang-
es in the immune system (suppressed cell-mediated immunity, 
which promotes viral infections), elevation of the diaphragm 
base, increased respiratory rate, increased intra-abdominal 
pressure, decreased lung capacity, increased load on the vascu-
lar bed – all these conditions predispose women to respiratory 
tract infections and pulmonary oedema [44–46].

Descriptions of influenza pandemics that took place in the 
20th and 21st centuries have provided spectacular evidence for 
including pregnant women in the group at risk of influenza-re-
lated complications and death. For example, during the 1918 in-
fluenza pandemic about 50% of pregnant women with influenza 
had a spontaneous abortion, and during the 1957 pandemic in 
the United Kingdom 50% of all deaths due to influenza were in 
pregnant women [47]. During the 2009 influenza pandemic in 
the United States, 6–10% of all deaths from influenza were in 
pregnant women [48]. Pregnant women accounted at that time 
for 63% of all patients hospitalized due to influenza and 59% 
of patients admitted to intensive care units [49]. Dodds et al. 
estimated that the risk of hospital admission due to influenza 
and its complications was 8-fold higher in pregnant women with 
comorbidities, and the risk of complications was significantly 
higher in the second and third trimesters [50]. Other studies 
have found that pregnancy is one of the most important risk 
factors for admission to the ICU, and has even greater predictive 
value than other co-existing risk factors, such as obesity, heart 
failure or diabetes [51–54]. 

Symptoms of influenza in pregnant women are the same 
as in other patients, and include fever, cough, sore throat, rhi-
norrhea, headache, myalgia, vomiting, diarrhoea, with more 
frequent dyspnoea, and more severe rhinorrhea, which results 
from hyperthermia caused by hormonal changes [55, 56].

The most common influenza-related complications in preg-
nant women include pneumonia (in 80% of cases due to bacte-
rial coinfection, mainly caused by Streptococcus pneumoniae, in 
20% of cases due to primary infection with influenza virus), and 
acute respiratory failure [44, 55, 56].

Influenza in a pregnant woman has a negative effect on both 
mother and infant. Studies have revealed that influenza during 
pregnancy is associated with a 3- to 5-fold higher risk of preterm 
delivery, miscarriage, birth of a child with low body weight, still-
birth, and infant death during the early neonatal period [57, 58], 
and 2-fold higher risk of delivery by caesarean section [59–61].

The influenza virus does not have teratogenic effects, but fe-
ver developing in the mother has a negative impact on the foe-
tus by causing foetal tachyarrhythmias, and increases the risk 
of neonatal complications such as convulsions, encephalopathy, 
cerebral paralysis, neural tube defects and death [62–64].

For these reasons, influenza should be prevented in preg-
nant women by using an inactivated vaccine, and pregnant 
women who contract influenza should be diagnosed and treat-
ed promptly and correctly.

Elderly patients

The age-related deterioration of immune system function 
means that the risk of complications, including death, is signifi-
cantly higher in elderly people than in the general population. 
In 2003 Thompson et al. reported that the mortality rate for in-
fluenza and pneumonia in 1990–1999 was highest in persons 
aged 65 years and older, and was 22.1 per 100 000 person years, 
regardless of the influenza virus strain [65]. The rate of influen-
za-associated hospitalizations is even higher in this age group. 
For example, it was estimated at 37.9 per 100 000 person years 
in people aged 50–64, but increases significantly in each 5-year 
period of life to reach 628.6 per 100 000 person years in people 
aged 85 and older. The number of days that older people spend 
in the hospital due to influenza-related complications also in-

creases with age [66]. Importantly, higher rates of hospitaliza-
tion and mortality in this group of patients do not result from 
the higher incidence of influenza and influenza-like illness (ILI), 
but from more severe clinical symptoms and complications. 
Barker et al. also found that elderly patients who developed 
influenza experienced a  significant decline in their functional 
status, such as independence in mobility, dressing, and bathing 
when assessed 3–4 months after surviving infection [67].

Immunosenescence is a term coined by the American ger-
ontologist Dr. Roy Walford in 1969, and refers to the gradual 
deterioration of the immune system brought on by natural age 
advancement [68–70]. It involves both the host’s capacity to re-
spond to infections and the development of long-term immune 
memory, especially by vaccination. It has serious implications 
for a non-specific and specific immune response. 

Despite this, elderly people probably benefit from annual 
influenza vaccinations more than other groups. For example, 
a  meta-analysis by Vu et al. showed that in elderly patients, 
influenza vaccination was associated with a 33% lower rate of 
hospitalizations for pneumonia and influenza, and a 47% lower 
mortality rate due to hospitalization for pneumonia and influ-
enza [20, 71]. Similar conclusions were reached by Gross et al. 
in their meta-analysis assessing the efficacy of the influenza vac-
cine in elderly persons. The meta-analysis revealed a  32–45% 
lower rate of hospitalizations, a  31-65% lower rate of mortal-
ity for patients hospitalized due to pneumonia, a 43–50% lower 
rate of mortality for patients hospitalized for all respiratory tract 
infections, and a  27–30% lower rate of all-cause mortality in 
vaccinated elderly patients [72, 73]. 

A  large meta-analysis of 14 cohort studies [74] published 
in 2014 indicated the same conclusions even after addressing 
potential biases resulting from statistical errors. The influenza 
vaccine was still estimated as effective in preventing influenza 
in people aged 60 and older, reduced the risk of hospitalization 
for influenza-related complications, reduced the rate of mor-
tality due to influenza-related complications, and also reduced 
all-cause mortality in this group of patients [74]. When the con-
founders in various studies were considered, the influenza vac-
cine was still associated with a significant reduction in the risk 
of mortality [75–77].

Diagnosis of influenza

Clinical diagnosis, differential diagnosis

During the epidemic season (in Poland between October 
and April), influenza should be diagnosed based on a clinical ex-
amination (medical interview and physical examination). Symp-
toms of uncomplicated influenza are listed in Table 2. It should 
be pointed out that influenza is a systemic disease (in contrast 
to the common cold), which means that during the infection 
patients develop typical symptoms, but clinical symptoms with 
sudden onset are also common:

•	 general symptoms: chills, confusion, weakness, lack of 
appetite,

•	 osteoarticular pain,
•	 drowsiness – a rare symptom in adults, but developed 

by about 50% of children younger than 4 years.
Laboratory tests may be helpful in diagnosing influenza in-

fection. Leucopoenia with lymphocytosis in peripheral blood 
may be characteristic of influenza infection. 

Differential diagnosis should consider diseases producing 
similar symptoms (i.e. influenza-like infections), which include 
infections caused by [5]:

•	 viruses: parainfluenza virus, RSV, enteroviruses (e.g. 
Coxsackie), rotaviruses, noroviruses, viral pharyngitis, 
infectious mononucleosis, 

•	 bacteria: atypical pneumonia,
•	 fungi: Histoplasma capsulatum (histoplasmosis, Dar-

ling’s disease). 
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The biggest problem is differentiation between influenza 
and the common cold (viral upper respiratory tract infection). In 
everyday outpatient practice, a detailed interview with the pa-
tient and physical examination can be helpful. There are many 
features that differentiate these two diseases (Tab. 3). 

Laboratory tests to confirm influenza

Biological specimens collected from patients with suspected 
influenza include: nasal swab, oropharyngeal swab, nasopha-
ryngeal swab, nasopharyngeal wash/aspirate, bronchoalveolar 
lavage, tracheal aspirate, cerebrospinal fluid, effusion from the 
middle ear, airway biopsy specimens, blood, and pericardial 
fluid [1].

The following techniques are used for the diagnosis of in-
fluenza [1, 78]:

•	 detection of influenza virus antigens (e.g. molecular bi-
ology techniques, immunofluorescence (currently not 
used in clinical diagnostics) – rapid immunochromato-
graphic diagnostic tests;

•	 detection of antibodies against influenza virus (an-
tibodies against haemagglutinin or neuraminidase): 
these tests are used to diagnose single cases of influ-
enza (mainly in retrospective studies), cross-sectional 
serological tests (to determine what percentage of the 
population had contact with the virus) and to assess 
the efficacy of influenza vaccination.

The isolation and culture of viruses remains the gold stan-
dard for diagnosing influenza, but it should be noted that this is 
a  labour-intensive and time-consuming method (test yield re-
sults in 3 to 14 days), not widely available, and therefore mainly 
used for research purposes [1, 78].

Molecular biology techniques
Reference methods of a clinical value are those relying on 

molecular biology techniques, or real time polymerase chain 
reaction (RT-PCR), which has the highest sensitivity and specific-
ity, and results obtained from using other diagnostic tests are 
compared to it. RT-PCR tests are performed, for example, at 
provincial sanitary and epidemiological stations, selected hos-
pitals (usually those with departments of infectious diseases or 
large multi-specialist hospitals), the National Institute of Public 
Health – National Institute of Hygiene (National Influenza Cen-
tre) and selected diagnostic laboratories. RT-PCR can be used 

to detect genetic material of the influenza virus, to identify 
infections caused by influenza A  virus (and its subtypes), e.g. 
A(H3N2), A(H1N1) or type B (including Victoria and Yamagata 
lineages). For medical practitioners, the most important thing is 
to confirm influenza infection (irrespective of the type, subtype 
or lineage of virus responsible for it), because the causal treat-
ment of the influenza remains the same. Detailed identification 
of the virus type, subtype and lineage is important for virologi-
cal surveillance. 

Surveillance data are used to gather information about the 
current epidemiology of influenza in a given country and demo-
graphic region; these data are pooled and analyzed, and then 
used by WHO to prepare recommendations on the composition 
of the influenza vaccine for the upcoming season. RT-PCR tests 
yield results in 3–4 hours after specimens are delivered to the 
laboratory for analysis (the laboratory’s working time should be 
taken into account as not all of them operate in the 24/7 sys-
tem). RT-PCR tests can only be done in a specialized laboratory 
by experienced staff [1, 78, 79].

Rapid influenza diagnostic tests – molecular assays
Currently available point-of-care rapid diagnostic tests 

(POC-PCR) using molecular biology techniques allow for detect-
ing genetic material of the influenza virus in a specimen collect-
ed from the patient. Test results are ready within 30 minutes 
of collecting the specimen and the analysis is fully automated. 
POC-PCR tests have 98.4% sensitivity and 96.5% specificity for 
detecting influenza virus A, and 97.9% sensitivity and 98.4% 
specificity for detecting influenza virus B. Rapid molecular di-
agnostic tests yield highly reliable results in a short time (this is 
their advantage over RIDT, whose sensitivity is considered to be 
moderate), and are also simple to perform, with an automatic 
interpretation of results (without the need for highly specialized 
and very expensive equipment, as well as highly qualified per-
sonnel, in contrast to traditional RT-PCR) [80–82].

Rapid influenza diagnostic tests – immunochromatograph-
ic assays
The advantages of the Rapid Influenza Diagnostic Test (RIDT) 

include easy collection of specimens for analysis (it can be a na-
sal swab and/or oropharyngeal swab), as well as the short time 
needed to obtain the result (up to 15 minutes after specimen 
collection), but its disadvantage is its moderate sensitivity 
(50–70%). In patients with typical influenza symptoms, tested 

Table 2. Signs and symptoms of uncomplicated influenza helpful in diagnosis (according to [4])
General Upper respiratory Neuromuscular Gastrointestinal Respiratory
Fever nasal congestion myalgia abdominal pain pleuritic chest pain
Chills sore throat arthralgia vomiting
Malaise Rhinorrhea chest pain diarrhoea non-productive cough
Fatigue weakness
Headache

Table 3. Differential diagnosis: influenza versus common cold (according to [37])
Characteristic features Influenza Cold 
Disease onset sudden, with acute symptoms slow, with mild symptoms 
Body temperature high (> 38°C) usually slightly elevated 
Osteoarticular pain very common, severe rare, mild 
Headache very common rare 
General wellbeing very bad moderately bad 

Rhinorrhea common very common 
Dry cough common rare 
Hoarseness rare common 
Sore throat rare common 
Lack of appetite common rare 
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positive by means of a rapid influenza diagnostic test during the 
influenza season, the diagnosis of influenza should be regarded 
as certain, which allows for the implementation of causal treat-
ment (with neuraminidase inhibitors) and necessary procedures 
ensuring isolation of the infected patient. In patients with typi-
cal influenza-like symptoms, tested negative by means of a rapid 
diagnostic test for influenza during the influenza season, the 
disease cannot be ruled out; therefore, if there are indications 
(e.g. risk of severe and complicated influenza), causal treatment 
should be implemented, and molecular tests may be considered 
to confirm/rule out infection, but decisions about starting anti-
viral treatment should not wait for laboratory confirmation of 
influenza.

The accuracy of rapid influenza diagnostic tests is most simi-
lar to that declared by the manufacturer and optimal when the 
prevalence of influenza in the population is > 10%. Therefore, 
the actual local epidemiological situation has to be considered 
when interpreting results from RIDTs [83–87].

Depending on the manufacturer, RIDTs differ for sensitivity 
and specificity, time of performing and reading the test results, 
and the type of biological specimen recommended for testing. 
Some tests only detect the influenza A virus, while others de-
tect both influenza A and B viruses (the use of tests detecting 
both types of infection is recommended). The results of tests 
performed in everyday work may be influenced by many fac-
tors, including: the type of test, type of biological specimen col-
lected for analysis, duration of disease symptoms at the time 
of testing, the patient’s age, the experience and skills of the 
personnel collecting biological specimens for analysis and per-
forming rapid diagnostic test, the method and time of storage 
of the specimen before testing, as well as recent use (up to 2–3 
weeks before the test) of the nasal attenuated influenza vaccine 
by the patient. The sensitivity of RIDT is higher in children be-
cause shedding of the influenza virus is more intense and longer 
in them. The time elapsed from the onset of the first disease 
symptoms to the performance of RIDT is also important (a false 
negative result is most likely when RIDT is performed less than 
12 hours from the onset of symptoms or > 60 hours from the on-
set of symptoms; in the first case the number of virus replicates 
is still too low, and in the second case it has already declined to 
a low level) [83–87].

It has been shown that rapid influenza diagnostic tests have 
a positive effect on clinical decisions by: reducing the number of 
antibiotics used in patients with influenza-like symptoms, ratio-
nalizing the use of anti-influenza drugs (oseltamivir), reducing 
the number of additional tests ordered, and reducing the dura-
tion of stay in the emergency department, and for these reasons 
RIDTs should be used, keeping in mind the limitations described 
above [88–90].

A test detecting the M1 protein of the influenza virus (Flu 
SensDx) is a  novelty on the market. The principle of this test 
is based on electrochemical impedance spectroscopy. The diag-
nostic sensitivity of Flu SensDx was estimated at 91.67% and the 
specificity at 96.97% (manufacturer’s data). The introduction of 
Flu SensDx into clinical practice will help assess the usefulness 
of this test in routine management of influenza patients [91].

To sum up, rapid diagnostic tests and molecular tests are im-
portant and useful in everyday clinical practice, although their 
availability in primary healthcare centres is limited due to their cost.

Influenza treatment

In most otherwise healthy people, influenza is a self-limiting 
and uncomplicated disease [20, 92, 93]. In such cases, symp-
tomatic treatment is sufficient (Fig. 1).

Symptomatic treatment

We recommend the following strategies for the symptom-
atic treatment of influenza [37, 94]:

•	 proper hydration of the patient – the patient should 
drink plenty of liquids, which is crucial for control-
ling fever but also moisturizes airways, and facilitates 
breathing and the evacuation of secretions (especially 
important in elderly people);

•	 administration of antipyretics and analgesics (ibupro-
fen, paracetamol) to reduce the incidence of chills, 
myalgia and tachycardia associated with influenza. It 
should be emphasized, however, that there is no clini-
cal evidence showing that antipyretic and anti-inflam-
matory treatment reduces the duration of influenza 
symptoms;

•	 patients are advised to rest and stay at home for up to 
24 hours after the fever has resolved; this is of particu-
lar importance in minimizing influenza-related compli-
cations and shedding of the influenza virus;

•	 cough suppressants may be used if the patient has se-
vere, exhausting, dry cough; 

•	 use of medications reducing the swelling of the nasal 
mucosa – decongestants, normal saline solutions.

There is no evidence from any clinical studies in animals or 
humans indicating beneficial effects of natural or herbal thera-
py in the treatment of influenza. No recommendations exist for 
the use of herbal products, natural therapies or other over-the- 
-counter (OTC) products in the symptomatic treatment of influ-
enza in adults and children [95].

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Uncomplicated influenza-like illness 

 
no risk factors 

 

at-risk groups 

 

any deterioration or failure 
to improve within 72 h 

 

• symptomatic care at home 
• instructing the patient* 
• * 

• antiviral drugs 
• close observation 
• instructing the patient* 

• antiviral drugs 
• hospitalization if illness is 

complicated and severe 

Figure 1. Initial clinical management of patients with uncomplicated influenza-like illness or influenza (according to [93])

* when the patient should return to the doctor (emergency warning signs).
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the treatment of adults who have direct, close contact with 
patients suffering from chronic conditions, those who are im-
munodeficient, and unvaccinated children (especially neonates 
< 6 months of age). 

Table 4. Patients at high risk of influenza-related complications 
(according to [103, 104] modified by the authors)
Recommended antiviral treatment when influenza infection  
is suspected or confirmed
Children aged < 5 years, especially those aged < 2 years
Patients aged ≥ 50 years
Patients with chronic conditions:

•	 respiratory (including asthma), 
•	 cardiovascular (except those with isolated hypertension), 
•	 kidney disorders, liver disorders,
•	 blood disorders (including sickle cell haemoglobinopa-

thies),
•	 metabolic disorders (including diabetes),
•	 neurological disorders (including disorders of CNS, spinal 

cord, peripheral nerves, muscles, epilepsy, stroke, mental 
retardation, moderate-to-severe developmental delay, 
brain or spinal cord injury)

Immunocompromised patients (due to therapy or infection with 
HIV)
All pregnant women, those planning to become pregnant, or 
those who gave birth during the influenza season
Patients with morbid obesity (BMI > 40)
People younger than 19 years of age on long-term aspirin- or 
salicylate-containing medications
People living in nursing homes
Hospitalized patients at high risk of influenza-related complications 

Currently, there are 3 products containing oseltamivir regis-
tered in Poland (Tab. 5). In standard therapy the drug is admin-
istered twice a day (75 mg dose), every 12 hours, for five days 
(Tab. 6). Dosage increase is not recommended. It is important 
to complete the full 5-day treatment. The treatment should not 
be discontinued, even if the influenza symptoms have subsided. 
Longer treatment with oseltamivir (> 5 days) may be considered 
in immunocompromised patients, those hospitalized for influ-
enza, and patients with severe influenza (e.g. severe pneumo-
nia, ARDS). Bacteriological diagnostic tests should be consid-
ered in cases when complications or bacterial co-infection are 
suspected (no improvement after 3–5 days of treatment). 

Causative treatment – antiviral drugs

Causative/antiviral treatment of influenza relies on the use 
of neuraminidase inhibitors:

•	 oseltamivir – oral dosage form,
•	 zanamivir – inhalation powder, a drug registered in Po-

land, but not available on the market.
Currently, because of the high levels of resistance observed 

in AH3N2 and AH1N1 viruses to amantadine and rimantadine 
(M2 protein inhibitors – inhibiting the release of genetic mate-
rial of the influenza A virus from nucleocapsid into the host cell 
and further stages of viral replication), these products are not 
recommended in the treatment of influenza [37, 96].

Inhibitors of neuraminidase, an enzyme necessary for the 
replicated virions to leave the host cell, effectively inhibit the 
spread of the virus in the host body and prevent influenza symp-
toms [97]. These drugs are effective against influenza viruses 
A and B. It has been estimated that less than 1% of currently ex-
isting influenza A strains are resistant to drugs. 100% of influen-
za B virus remains susceptible to drugs [98, 99]. Neuraminidase 
inhibitors reduce the severity of influenza symptoms, reduce 
the duration of fever and other symptoms (on average by 21%, 
about 25.2 hours reduction), and reduce the risk of complica-
tions (including the need for antibiotics, about 50% reduction; 
RR = 0.56) and hospitalization (over 60% reduction; RR = 0.37) 
[92, 100, 101]. Antiviral drugs reduce the duration of necessary 
hospital care and hospital stay in patients with influenza, and 
reduce the risk of death from influenza [102]. 

Treatment with neuraminidase inhibitors should start as 
soon as possible in all patients with confirmed or suspected in-
fluenza infection, both vaccinated and unvaccinated, who meet 
the following criteria:

•	 patients of all ages hospitalized for influenza, regard-
less of the duration of illness before admission to hos-
pital,

•	 patients with severe and rapidly progressing symptoms 
of influenza,

•	 patients at risk of developing influenza-related com-
plications (tab. 4), with chronic diseases (respiratory, 
cardiovascular, metabolic and neurological disorders), 
immunocompromised patients.

Moreover, the physician should consider administering an 
antiviral drug to all patients with influenza symptoms lasting for 
2 days or shorter time (less than 48 hours), which will signifi-
cantly reduce the spread of the virus in the population, espe-
cially during the epidemic season. We especially recommend 

Table 5. Drug products containing oseltamivir available on the market (according to [105–107])
Name of the 
medicinal 
product

Pharmaceutical form Therapeutic indications
(treatment, prevention)

Marketing 
authorisation 
holder

Tamiflu* hard capsules
30 mg, 45 mg, 75 mg  
(10 capsules per package)

treatment of adults and children, including full term neonates;
post-exposure prevention of influenza in infants less than 1 year of 
age during a pandemic influenza outbreak 

Roche

Ebilfumin* hard capsules
30 mg, 45 mg, 75 mg  
(10 capsules per package)

treatment of adults and children, including full term neonates; 
post-exposure prevention in individuals 1 year of age or older; 
post-exposure prevention of influenza in infants less than 1 year of 
age during a pandemic influenza outbreak 

TEVA Pharma-
ceuticals

Tamivil tablets 
75 mg (10 tablets per package)

adults and children 6 years of age or older, with body weight not 
lower than 40 kg 

Biofarm

Table 6. Recommended oral doses of oseltamivir in the treatment and chemoprophylaxis of influenza infection (according to [105–107])
Treatment (5 days) Chemoprophylaxis (10 days)

Adults 75 mg twice daily 75 mg once daily
Pregnant women (all trimesters) 75 mg twice daily 75 mg once daily
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Oseltamivir treatment should start ideally within 48 hours 
of the onset of symptoms, and preferably as soon as possible, 
with no need to wait for laboratory confirmation of influenza 
virus infection. In exceptional cases (patients with severe con-
firmed influenza, those who delayed seeking medical care, 
patients at risk of complications), antiviral treatment can start 
after 48 hours of the disease onset, although the therapeutic 
effect may be less satisfactory [103]. Oseltamivir is an orally 
administered medication, and can be taken with meals or on 
an empty stomach. Taking oseltamivir with food may lessen the 
possibility of stomach upset.

Oseltamivir is a drug with a small number of undesirable ef-
fects. Most of the reported undesirable effects included single 
episodes of discomfort occurring on the first or second day of 
treatment, and resolved spontaneously within 1–2 days. Gas-
trointestinal symptoms such as nausea and vomiting were the 
most commonly reported adverse reactions (Tab. 7). The phar-
macokinetic properties of oseltamivir, such as low protein bind-
ing and metabolism independent of the CYP450 and glucuroni-
dase systems, suggest that clinically significant drug interactions 
via these mechanisms are unlikely.

Table 7. Adverse reactions and contraindications to the use of 
oseltamivir (according to [105–107])

Adverse reactions Contraindications
Tamiflu •	 nausea, vomiting, diar-

rhoea
•	 abdominal pain
•	 headache, dizziness
•	 insomnia 

hypersensitivity to 
oseltamivir phosphate 
or to any of the excipi-
ents used in the drug

Ebiflumin •	 nausea and vomiting 
•	 headache, dizziness 
•	 insomnia
•	 rare: cardiac arrhyth-

mia, altered level of 
consciousness, convul-
sions

hypersensitivity to the 
active substance or to 
any of the excipients 
used in the drug

Tamivil •	 headache, dizziness 
•	 abdominal pain
•	 nausea and vomiting 
•	 insomnia 
•	 rare: cardiac arrhythmia, 

altered level of con-
sciousness, convulsions

hypersensitivity to the 
active substance or to 
any of the excipients 
used in the drug

Importantly, treatment with oseltamivir is not a substitute 
for annual influenza vaccination. Patients are protected against 
influenza only as long as they are taking oseltamivir. The drug 
should be used to treat and prevent influenza only if reliable 
epidemiological data indicate that the virus is circulating in the 
environment and the symptoms suggest influenza infection.

It is advisable to consider the hospitalization of patients 
with severe or progressive influenza. Symptoms of pneumonia 
in patients at risk of developing influenza-related complications 
indicate the need for hospitalization (Fig. 2). Indications for the 
hospitalization of influenza patients are presented in Table 8. 
Patients with respiratory failure should be transferred to a med-
ical centre where extracorporeal transmembrane oxygenation is 
available (ECMO). 

Table 8. When hospitalization of the patient with influenza 
should be considered (according to [94], modified by the authors)

Indications for hospitalization

1)	 significant dehydration
2)	 severe or rapidly progressing illness
3)	 pneumonia in patients at risk of developing complications
4)	 respiratory failure and hypoxia
5)	 cardiovascular and respiratory disorders
6)	 disorders of consciousness

Antiviral drugs in the prevention of influenza

Influenza vaccination should be recommended to all pa-
tients who have no contraindications to it, including throughout 
the influenza season. Nevertheless, preventive use of oseltami-
vir may be recommended to limit the spread of the virus and 
the onset of the disease in individuals who had contact with 
patients suffering from influenza. Post-exposure prevention is 
recommended in nonvaccinated individuals (who had contact 
with patients having clinically diagnosed influenza) and [92, 93]:

•	 are at high risk of developing complications (Tab. 4), 
•	 are close contacts of the ill persons (they live in the 

same household),
•	 take care of infants younger than 6 months of age.
Pre-exposure prevention can be used in exceptional situ-

ations. It is recommended in people at high risk of developing 
influenza-related complications (e.g. patients with significant 
immunodeficiency) who cannot be protected by vaccination.

1 
 

 
 
 
 
 
 
 
 
 

 
 
 

  
 

Pneumonia 

non-severe severe or progressive 

no risk factors at-risk groups 

• antibacterial drugs 
• antiviral drugs 
• close observation 
• instructing the patient* 

• hospitalization 
• antibacterial drugs 
• antiviral drugs 
•  

• hospitalization 
• antibacterial drugs 
• antiviral drugs  
• oxygen therapy 

Figure 2. Initial clinical management of patients with influenza-related pneumonia (according to [21])

* when the patient should return to the doctor (emergency warning signs).
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Treatment of special populations of patients

Elderly patients
There are no data from randomized, controlled clinical trials 

evaluating antiviral therapy for influenza in this age group. Osel-
tamivir in these patients is used without dose adjustment [108]. 
Patients with kidney disorders require special concern. 

Patients with liver failure
No reduction of therapeutic or preventive doses is neces-

sary in these patients [109]. 

Patients with renal impairment
In adults (especially those older than 65 years) with renal 

impairment, the dose should be adjusted (reduced) based on 
creatinine clearance [103, 109]. Recommended dosage in the 
treatment and chemoprophylaxis of influenza is presented in 
Table 9.

Table 9. Recommended doses in individuals with renal impair-
ment (according to [105–107])
Creatinine clear-
ance

Recommended 
dose for treatment

Chemoprophylaxis

> 60 (ml/min) 75 mg twice daily 75 mg once daily
> 30 to 60 (ml/min) 30 mg twice daily 30 mg once daily
> 10 to 30 (ml/min) 30 mg once daily 30 mg every second 

day
≤ 10 (ml/min) not recommended not recommended
Haemodialysis 
patients 

30 mg after every 
haemodialysis 
session 

30 mg after every 
second haemodialy-
sis session

Peritoneal haemo-
dialysis patients 

30 mg single dose 30 mg once weekly

Immunocompromised patients
Influenza viral replication in the respiratory tract can be pro-

longed, and the emergence of resistant variants during or after 
antiviral treatment can occur more frequently in immunocom-
promised patients than in immunocompetent patients [108]. 
Therefore, we recommend extending oseltamivir treatment to 
10 days in standard doses in immunocompromised patients, 
especially those with severe influenza. Data from clinical stud-
ies indicate the safety and efficacy of this management strategy 
[110, 111]. Increase of the daily dose in these patients is not 
recommended. 

Treatment for influenza in pregnant women
Pregnant women are at higher risk of developing complica-

tions and severe influenza compared to non-pregnant women 
due to pregnancy-related physiological changes in the immune, 
respiratory and cardiovascular systems. Another group at risk of 
complications and severe influenza are women up to 2 weeks 
after the end of pregnancy (either after delivery or miscarriage) 
[48, 112].

Neuraminidase inhibitors: oseltamivir, zanamivir, peramivir 
and baloksavir are antiviral drugs licensed for the treatment of 
influenza in women in all trimesters of pregnancy and in the 
postpartum period [113]. 

In Poland, as mentioned earlier, only oseltamivir is regis-
tered and available on the market. Recommendations for the 
use of this drug in the treatment and prevention of influenza 
in pregnant women are presented below. In addition, oral osel-
tamivir is preferred for the treatment of influenza in pregnant 
women, since most of the available safety data concern this 
dosage form. Currently, almost all influenza viruses circulating 
in the population are sensitive to oseltamivir [113–117].

Causative treatment with oseltamivir in pregnant women 
reduces the risk of hospitalization at the intensive care unit, re-

duces the risk of mortality from influenza and influenza-related 
complications, and also reduces the duration of hospitalization 
[48, 118, 119].

Treatment with oseltamivir in pregnant women within 48 
hours of the onset of influenza symptoms is ideal, but studies 
demonstrated the benefit of antiviral treatment even when 
treatment was started more than 48 hours after illness onset 
[119]. The recommended oral dose for the treatment of influ-
enza in pregnant women is 75 mg twice daily for 5 days. Patients 
hospitalized at the intensive care unit for severe and complicat-
ed influenza may require longer treatment.

Decisions about starting antiviral treatment should not wait 
for laboratory confirmation of influenza, since delay may reduce 
the efficacy of therapy. A negative result of the rapid influenza 
diagnostic test (RIDT) in women presenting with typical influen-
za-like symptoms, in the season of increased incidence of influ-
enza, does not rule out influenza, so the decision about starting 
antiviral treatment can be made empirically. 

No controlled clinical trials assessing the safety of oseltami-
vir in pregnant women have been conducted, but numerous ob-
servational studies of oseltamivir treatment during pregnancy 
have confirmed its safety [114, 116, 117, 120–122]. 

Chemoprophylaxis of influenza in pregnant women
Oseltamivir is registered for the chemoprophylaxis of influ-

enza in pregnant women. The recommended dose of oseltami-
vir for the prevention of influenza in pregnant women is 75 mg 
once daily. Post-exposure antiviral prevention should be contin-
ued for 7 days following the last known exposure. Antiviral che-
moprophylaxis with oseltamivir may be considered in pregnant 
women and those up to 2 weeks after the end of pregnancy 
(either after delivery or miscarriage) who are close contacts of 
people suffering from influenza and [113, 123]:

•	 cannot receive influenza vaccine due to existing medi-
cal contraindications or if the vaccine is unavailable, 

•	 have significant immunodeficiency.
Close contacts of persons with influenza are defined as:
•	 people caring for someone with influenza or living in 

the same household with a person who has confirmed 
or suspected influenza, 

•	 people staying in areas where there is a high probabil-
ity of influenza transmission.

Pregnant women and women up to 2 weeks after delivery 
(or miscarriage), who received oseltamivir for the chemopro-
phylaxis of influenza should be informed that [113, 123]:

•	 chemoprophylaxis reduces but does not completely 
eliminate the risk of contracting influenza,

•	 the protective effect stops when the drug is discontin-
ued.

Early antiviral treatment with oseltamivir, started after the 
onset of the first symptoms of influenza in pregnant women or 
women in the postpartum period, is an alternative to chemopro-
phylaxis, so clinical evaluation is an important factor in making 
decisions regarding causative treatment of influenza [113, 123].

Influenza prevention – vaccination

The most effective way to prevent influenza and its com-
plications is vaccination [124]. Annual vaccinations are needed 
due to the high variability of influenza viruses and their frequent 
mutations; as a consequence, WHO updates its recommenda-
tions on the vaccine’s composition each year; in addition, the 
immune response to influenza vaccines is short-lasting and is 
unlikely to persist for longer than one year [125]. 

Epidemiological and virological data on influenza are gath-
ered by the Global Influenza Surveillance Network (GISN), and 
are used to anticipate the virus strains that will most likely domi-
nate during the upcoming influenza season and make decisions 
on the vaccine’s composition [126]. Each year in February WHO 
publishes recommendations on the composition of a  trivalent 
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vaccine (containing two strains of influenza A  virus and one 
strain of influenza B) and a quadrivalent vaccine containing an 
additional second influenza B strain, separately for the northern 
and southern hemispheres (WHO 2019). WHO recommends the 
use of a quadrivalent influenza vaccine, which provides broader 
protection against influenza virus B. 

Recommendations for the annual use of the influenza vac-
cine in Poland are presented in the Polish Immunization Pro-
gramme (PSO), published in October for the upcoming year 
[127]. These recommendations are prepared based on the 
analysis of the health-related costs of influenza, the efficacy, 
immunogenicity and safety of vaccines, and the objectives of 
health policy.

We recommend offering seasonal influenza vaccine to pa-
tients as soon as it is available in autumn, since the beginning 
of the influenza season is difficult to predict, and the seasonal 
influenza outbreak may begin in the Northern Hemisphere as 
early as in November. Although we strongly advise vaccina-
tion before the start of the influenza season, the vaccine can 
be given throughout the season. Although post-exposure influ-
enza immunization may have lower efficacy, every opportunity 
should be used to vaccinate individuals from at risk groups who 
have not yet been immunized during the current season, even 
after the start of the influenza season.

Influenza vaccines available in Poland

Influenza vaccines currently available on the Polish market 
are inactivated subunit vaccines or split vaccines (with the split 
virion). According to available data, there are no differences in 
their immunogenicity. There are four inactivated influenza vac-
cines registered in Poland: Vaxigrip, Vaxigrip Tetra, Influvac, and 
Influvac Tetra. In the current season only quadrivalent vaccines 
are available (Tetra). A live attenuated influenza vaccine (LAIV: 
Fluenz Tetra) is available for the 2019/2020 season, and it was 
registered for use in children aged between 2 and 18 years.

These vaccines mainly induce humoral immunity against 
viral surface proteins, primarily haemagglutinin (HA), and to 
a lesser extent against neuraminidase, specific for a given influ-
enza virus subtype. Specific anti-HA antibodies are considered 
protective, and therefore vaccines contain their standardized 
amount, typically 15 μg HA from each strain. The haemaggluti-
nation inhibition assay is considered as a correlate of protection 
for influenza vaccines. An HA antibody titer of 40 or more is gen-
erally regarded as a  protective threshold level, beyond which 
there is a  less than 50% chance of contracting influenza infec-
tion. The protective effect against infection increases to a titre 
of 160, and above this level the additional protective effect is 
minimal [128, 129]. 

The influenza vaccine is safe and well tolerated. The influ-
enza vaccine cannot cause influenza illness because inactivated 
influenza vaccines do not contain live virus, and live attenuated 
influenza vaccines contain weakened viruses that can only repli-
cate in the nasal mucosa [130].

The inactivated influenza vaccine (IIV) is less immunogenic 
in young children and does not provide sufficient protection, 
which is why the currently available vaccines are not licensed 
for use in infants younger than 6 months [131].

Recommendation for influenza vaccination

The goal of annual influenza immunization is to prevent seri-
ous illness caused by influenza and its complications, including 
hospitalization and death [130]. 

We recommend that the influenza vaccine should be offered 
each year to all individuals aged 6 months and older who have 
no contraindications for vaccination, especially to the groups 
for whom influenza vaccination is particularly recommended. 
We recommend that the influenza vaccine should be offered as 
a priority to the groups for whom the influenza vaccination is 
particularly recommended (Tab. 10). 

Table 10. Groups for whom the influenza vaccine is particularly 
recommended (based on the Canadian Immunization Guide)
People at high risk of influenza-related complications or hospi-
talization
All pregnant women
Adults and children with the following chronic health conditions:
•	 cardiac or pulmonary disorders (includes bronchopulmonary 

dysplasia, cystic fibrosis, COPD and asthma);
•	 diabetes mellitus and other metabolic diseases;
•	 cancer, immune-compromising conditions (due to underlying 

disease, therapy, or both);
•	 renal disease;
•	 anaemia or haemoglobinopathy;
•	 neurologic or neurodevelopment conditions (includes neuro-

muscular, neurovascular, neurodegenerative, neurodevelop-
mental conditions, and seizure disorders [and, for children, 
includes febrile seizures and isolated developmental delay], 
but excludes migraines and psychiatric conditions without 
neurological conditions;

•	 morbid obesity (body mass index [BMI] > 40); 
•	 children 6 months to 18 years of age undergoing treatment 

for long periods with acetylsalicylic acid, because of the po-
tential increase of Reye’s syndrome associated with influenza

People of any age who are residents of nursing homes and other 
chronic care facilities
Adults 65 years of age and older
All children 6–59 months of age
People capable of transmitting influenza to those at high risk
Healthcare and other care providers in facilities and community 
settings who, through their activities, are capable of transmitting 
influenza to those at high risk
Household contacts, both adults and children, of individuals at 
high risk, whether or not the individual at high risk has been vac-
cinated:
•	 household contacts of infants less than 6 months of age, as 

these infants are at high risk but cannot receive the influenza 
vaccine;

•	 members of a household expecting a newborn during the in-
fluenza season;

•	 people providing regular child care to children 6–59 months 
of age, whether in or outside the home

People who provide services within closed or relatively closed set-
tings to people at high risk (e.g. crew on a ship, crew on a plane)
Others
People who provide essential community services (fire-fighters, 
police, city cleaning services, public transport workers, teachers, 
shop workers)
People who are in direct contact with poultry

Vaccination procedure

Inactivated vaccines are injected intramuscularly into the 
deltoid muscle in older children and adults (for patients with 
haemophilia, the vaccine is injected subcutaneously). A single 
dose of vaccine is injected (0.5 ml).

We recommend that, if necessary, all seasonal influenza vac-
cines may be considered for administration at the same time as, or 
at any time before or after, the administration of other live attenu-
ated or inactivated vaccines. Different injection sites and separate 
needles and syringes should be used for concomitant injections.

Contraindications to vaccination

Influenza vaccination should not be given to:
•	 people who have had an anaphylactic reaction to 

a previous dose of influenza vaccine;
•	 people who have had an anaphylactic reaction to any 

of the vaccine’s components;
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Precautions

We recommend that the influenza vaccination should be 
postponed in people with serious acute illnesses, including 
those with fever, until their symptoms have subsided. We rec-
ommend that vaccination should not be delayed because of mi-
nor infection, with or without fever.

Egg allergy

Inactivated influenza vaccines are prepared by the propaga-
tion of virus in embryonated hen’s eggs and might contain trace 
amounts of egg proteins, such as ovoalbumin. Therefore, the risk 
of allergic reactions to influenza vaccines should be considered.

There is now a consensus that influenza vaccines containing 
less than 0.12 µg/ml of ovoalbumin are safe for use in people 
with egg allergy, and clinical studies demonstrated that influ-
enza vaccines with a content less than 0.7 µg of ovoalbumin per 
dose have been tolerated by patients without serious reactions. 
Influenza vaccines available in Poland contain from ≤ 0.05 µg 
(Vaxigrip Tetra) to < 0.1 µg (Influvac Tetra/Influvac) of ovoalbu-
min per vaccine dose, which means these vaccines are safe for 
use in people with egg allergy.

The safety of inactivated influenza vaccines in people with 
allergy to egg protein (including severe allergy) has been con-
firmed in clinical studies. No postvaccination observation period 
is recommended for egg-allergic persons. However, ACIP recom-
mends that vaccine providers consider observing patients (seat-
ed) for 15 minutes after the administration of any vaccine to 
decrease the risk of injury should syncope occur [132].

Guillain–Barré Syndrome (GBS)

A history of Guillain–Barré Syndrome (GBS) within 6 weeks 
of a previous dose of influenza vaccine is considered a precau-
tion to vaccination. Benefits and risks should be considered in 
such patients: vaccination should be considered in persons who 
are at risk of severe influenza complications; in other cases the 
influenza vaccine generally should not be given [132].

Rationale supporting vaccination and the 
choice of at risk groups

Children younger than 5 years, individuals older than 60 
or 65 years of age, individuals with chronic medical conditions 
(especially chronic cardiovascular and respiratory diseases, dia-
betes mellitus and some other conditions for which a high risk 
of influenza-related complications is demonstrated), individuals 
with morbid obesity and pregnant women are widely regarded 
to have a high risk of severe influenza. Moreover, the vaccina-
tion of healthcare workers is recommended in many countries 
to prevent the transmission of influenza to patients [130, 133].

In 2012 the WHO’s Strategic Advisory Group of Experts 
(SAGE) released a  position statement targeting five at risk 
groups: children younger than 5 years (especially those aged 
under 2 years), elderly people, individuals with chronic medical 
conditions, pregnant women and healthcare workers. The WHO 
recommends that pregnant women should have the highest pri-
ority, since they are at high risk of complications and hospitaliza-
tion, the vaccine is safe for pregnant women, and there are data 
indicating that vaccination can also provide protection against 
influenza to infants who are too young to receive the vaccine 
[134]. There are many studies on the efficacy and safety of influ-
enza vaccination in pregnant women. The results of a Canadian 
study published in 2019 in the British Medical Journal confirmed 
the safety of influenza vaccination during pregnancy in mothers 
and children. No association was observed between exposure 
to the A(H1N1)pdm09 pandemic influenza vaccine during preg-
nancy and most five year paediatric health outcomes [135].

Although in most countries national immunization strat-
egies focus on recommendations for people at increased risk 
of developing severe influenza or influenza-related complica-
tions, and individuals who are capable of transmitting influenza 
to those at high risk at work or in the home setting, influenza 
vaccination is recommended for all individuals who are aged 6 
months or older and want to reduce the risk of contracting influ-
enza and the development of influenza-related complications. 

In  2010 ACIP simplified a  recommendation that univer-
sal annual vaccination be administered to all persons aged ≥ 6 
months in the United States. This strategy, although not adopted 
by other countries, resulted from the ongoing expansion of tar-
get groups, especially in the years 2000–2009, when over 80% 
of people belonged to at least one target group for vaccination. 
It has been assumed in these universal recommendations that 
all individuals are at risk of influenza and severe disease. This 
simplified aged-based influenza vaccine recommendation is also 
expected to improve vaccine coverage levels in high-risk groups 
[136]. In conclusion, we recommend annual influenza vaccina-
tion to all individuals aged 6 months or older, provided that there 
are no absolute contraindications to it. Vaccination before the 
start of each influenza season should primarily be used by indi-
viduals at increased risk of severe influenza and complications, 
and – for epidemiological reasons – by individuals who are ca-
pable of transmitting the influenza virus to those at risk. People 
who provide essential community services, and people who are 
in direct contact with poultry should also be vaccinated.

Summary of recommendations

1.	 Annual influenza vaccination is recommended for all indi-
viduals aged 6 months or older, provided that there are no 
absolute contraindications to it.

2.	 Patients from at risk groups and people who are capable 
of transmitting the influenza virus to patients from at risk 
groups should be actively encouraged to receive influenza 
vaccination.

3.	 Healthcare workers should have an annual influenza vac-
cination to protect themselves, their families, and patients.

4.	 Patients should be offered seasonal influenza vaccination 
early in autumn, because the start of the influenza season 
is difficult to predict. Vaccination can be given throughout 
the influenza season. 

5.	 The cocooning strategy (vaccination of close contacts) 
should be used in relation to patients who cannot receive 
the vaccine, or those who may not respond to vaccination 
and are at risk of severe and complicated influenza.

6.	 Influenza vaccination does not prevent infection completely.
7.	 During the epidemic season influenza should be diagnosed 

based on a clinical examination and current epidemiologi-
cal data.

8.	 Diagnostic tests detecting the influenza virus may be useful 
in diagnosing influenza but are not indispensable to diag-
nose outpatients during the epidemic season.

9.	 Decisions about starting antiviral treatment should not wait 
for laboratory confirmation of influenza in patients at risk.

10.	 Neuraminidase inhibitors are the only drugs recommend-
ed for the treatment and chemoprophylaxis of influenza.

11.	 Treatment with neuraminidase inhibitors is recommended 
for all patients with confirmed or suspected influenza who:
a)	 are at risk of developing influenza-related complica-

tions and severe influenza,
b)	 have severe or rapidly progressing illness,
c)	 are hospitalized.

12.	 The greatest clinical benefit occurs when treatment is ini-
tiated early, within 48 hours of influenza onset. Antiviral 
drugs can provide benefits to patients with severe, com-
plicated or progressive illness, and to those hospitalized 
when influenza treatment was started 48 hours or more 
after the onset of symptoms.
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