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ABSTRACT
Infl uenza is an acute respiratory disease. It 

holds a top position among infectious pathologies due 
to its high morbidity and mortality, but also due to its 
socio-economic implications. 

Apart from personal prevention measures, the 
prevention of infl uenza also includes vaccination and 
prophylaxis with antivirals. The aim is to present the 
current methods aimed at preventing seasonal infl u-
enza epidemics. 

We have reviewed the specifi c literature, the 
infl uenza guidelines and recommendations. 

The infl uenza vaccination is the most effective 
way to prevent the disease; until the development 
of universal infl uenza vaccine, the efforts of physi-
cians, researchers and policy-makers should focus on 
increasing vaccination coverage, especially among 

high-risk groups, improving existing vaccines stocks, 
vaccines formulation and delivery, as well as on the 
training of medical professionals and population. 

For preventing infl uenza illnesses, pre-expo-
sure or post-exposure prophylaxis with antivirals can 
be considered but it depends on several factors such as 
costs, compliance, side effects and the most important 
thing, the risk of emerging antiviral-resistant strains. 

Nowadays, neuraminidase inhibitors such as 
oseltamivir and zanamivir are used for infl uenza chem-
oprophylaxis. In some countries, new antiviral agents 
(Baloxavir marboxil and Laninamivir) are available. 

The antiviral agents mustn’t replace the infl u-
enza vaccine and mustn’t decrease the acceptability 
rate of infl uenza vaccination.
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Infl uenza is an acute respiratory infection that 
recurs annually to the attention of medical specialists 
due to its increased morbidity, complications, excess 
mortality, but also due to its socio-economic implica-
tions [1,2]. 

Annually, the World Health Organization 
(WHO) reports 3-5 million fl u illnesses and 290,000-
650,000 deaths. Children, elderly, pregnant women, 
chronic and immunodepressed patients are the most 
severely affected [1,3].

Infl uenza generates signifi cant yearly economic 
costs due to workplace absenteeism, socio-economic 
disruption, medical care costs [1].

Infl uenza can be prevented or controlled 
through general measures to prevent respiratory 

infections, the use of antiviral medication and vacci-
nation, the latter being by far the most effective meas-
ure available today [1,4].

a) Chemoprophylaxis with antiviral drugs
When opting for infl uenza chemoprophylaxis, 

the following factors are taken into account: cost, 
compliance, adverse reactions and especially the pos-
sibility of emerging resistant strains.

Chemoprophylaxis is recommended for people 
who are not vaccinated against the infl uenza virus, es-
pecially those who are at risk (healthcare profession-
als or their entourage, immunosuppressed patients or 
patients with associated chronic diseases) [5,6].
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Currently, for the chemoprophylaxis of infl u-
enza, neuraminidase inhibitors are primarily used, no-
tably oseltamivir and zanamivir. 

They are not substitutes for the infl uenza vac-
cine and should not decrease the infl uenza vaccina-
tion acceptance rate [5,6].

In the past, prior to the emergence of amanta-
dine resistant strains, inhibitors of infl uenza type A 
viruses’ uncoating (M2 protein inhibition, which is a 
proton channel), Amantadine and Rimantadine , were 
used [6] (Table 1).

Amantadine* Rimantadine* Zanamivir Oseltamivir

Target protein M2 M2 Neuraminidase Neuraminidase

Activity Only type A Only type A A and B A and B

Adverse effects CNS (13%)
GI (3%)

GI (6%)
GI (3%) Bronchospasm GI (9%)

Metabolization - Multiple (hepatic) - Hepatic

Excretion Renal Renal+others Renal Renal (tubular secretion)

Drugs interactions Antihistamines, anti-
colinergics None None Probenecid (high doses of 

oseltamivir)

Dosage adjustments Age ≥ 65 y.o.
Cr cl < 50 ml/min

Age ≥ 65 y.o.
Cr cl < 10 ml/min None Cr cl < 30 ml/min 

Severe hepatic failure 
Table 1: Antiviral agents used for the infl uenza treatment prophylaxis [6]

*Currently the infl uenza viruses are resistant to amantadine and rimantadine;
* CNS ‒ Central Nervous System; Cr cl ‒ Creatinine Clearance; GI – Gastrointestinal.
All 4 antiviral agents are effective for infl uenza 

prophylaxis, given that the drugs are administered 
continuously throughout the exposure period. For this 
prophylaxis several schemes have been evaluated, in-
cluding seasonal prophylaxis, when medication is ad-
ministered throughout the whole infl uenza epidemic 
period (generally from 4 to 6 weeks), family proph-
ylaxis, when the medication is administered over a 
short period of time to family members of a confi rmed 
infl uenza patient, and prophylaxis initiated within the 

institutional framework during an epidemic, which 
could be considered a different variant of family 
prophylaxis. In addition, short-term prophylaxis may 
be considered for people in the at-risk groups who are 
vaccinated during the infl uenza season, until the ap-
pearance of the post-vaccine immune response [6]. 

Dosage
The indications, route of administration and 

doses used for each antiviral agent are summarized 
in Table 2.

Drug Route of administration Dosage

Infl uenza type A and 
B prophylaxis Oseltamivir Oral 

Adults: 75 mg/day
Children aged 1 or more:
30-75 mg/day depending on weight

Zanamivir Oral inhalation Adults and children aged 5 or more: 10 mg/day

Infl uenza type A 
prophylaxis

Amantadine* or 
Rimantadine* Oral 

Adults: 200mg/day
Children aged 1-9: 5 mg/kg/day (maximum 
150mg/day)

Table 2: Chemoprophylaxis in infl uenza [6]
*Amantadine and rimantadine are no longer used in infl uenza prophylaxis due to the resistance of cir-

culating viral strains. Still, they could be taken into acount if the infl uenza virus will regain its sensibility to 
these drugs. 
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Post-exposure chemoprophylaxis

Neuraminidase inhibitors prophylaxis can be 
assured pre or post exposure. It must be administred 
as soon as possible given the short incubation period 
of the disease (1-4 days, 2 days average). Post-expo-
sure prophylaxis is typically used for up to 10 days 
after the most recent close contact with a confi rmed 
infl uenza patient [7]. 

Studies on prophylaxis show that in addition 
to the presence of nausea and vomiting, the use of 
oseltamivir has been associated with the onset of head-
ache and of various “neurologic events”. In the same 
study, the use of zanamivir was not associated with an 
increase in the frequency of adverse reactions [8]. 

Studies have shown that post-exposure proph-
ylaxis with zanamivir or oseltamivir has been asso-
ciated with an 8% decrease in the risk of developing 
infl uenza after being in contact with a confi rmed case, 
and that individual pre and post exposure usage of 
oseltamivir decreases the risk of confi rmed cases of 
type A (H1N1) [8,9].

Following a randomized trial to evaluate the 
effi cacy of oseltamivir prophylaxis in which 405 par-
ticipants were included, a 13.6% decrease in the risk 
of developing symptomatic fl u forms among family 
members who received oseltamivir compared to those 
who had received placebo was observed, the results 
of this study being confi rmed by other studies [7,10]. 

Pre-exposure chemoprophylaxis

Pre-exposure prophylaxis can be administered 
for a short period of time if exposure is anticipated, or 

can be administered throughout the infl uenza season. 
There is still no consensus on the duration of prophy-
laxis during the infl uenza season. 28-days prophylaxis 
regimens for zanamivir and 16 weeks for oseltamivir 
have been studied and were found to be well tolerated. 
The failure of long-term administration of these drugs 
is more common in children due to adverse reactions 
(nausea and gastrointestinal discomfort) [7].

Studies have shown that in healthy adults 
pre-exposure prophylaxis with oseltamivir during the 
whole infl uenza season is associated with a reduction 
in the risk of developing clinical manifest infl uenza. 
Prophylactic administration of oseltamivir was not as-
sociated with a reduction in the risk of bronchitis or 
hospitalization rates.

Also, following a randomized controlled pla-
cebo study of vaccinated elderly subjects that re-
ceived pre-exposure prophylaxis with oseltamivir for 
6 days, there was a 92% decrease in the incidence of 
confi rmed infl uenza cases compared to placebo [11].

A recently published study provides evidence 
that recommends seasonal prophylaxis for immuno-
compromised individuals. This study revealed a statis-
tically signifi cant decrease in the frequency of positiv-
ity of cultures (0.4% versus 3.8%; 88% protection effi -
cacy) or RT-PCR (1.7% versus 8.4%; 74.9% protection 
effi cacy) from recipients of renal, hepatic and hemato-
poietic stem cell transplant who received oseltamivir 
for 12 days for infl uenza prophylaxis [12].ECDC rec-
ommendations on infl uenza prophylaxis with neurami-
nidase inhibitors are summarized in Table 3.

Pre ‒ and post ‒ exposure chemoprophylaxis in asymptomatic patients
Healthy adults aged 
18 to 65 years

Prophylaxis during seasonal infl uenza epidemics must be individualized ‒ for example, for 
family members of persons who are in a risk group, particularly in the case of unvaccinated or 
immunocompromised persons not responding to vaccination in those years where vaccine ef-
fi cacy is expected to be low because of the mismatch of vaccine strains with circulating ones.
The effectiveness of prophylaxis is probably higher than of treatment.
Prophylaxis for emerging infl uenza or pandemic outbreaks should be considered based on 
the estimated risk, eg susceptibility to antivirals, transmissibility, virulence, complication fre-
quency, hospitalization and fatality.
The effectiveness of prophylaxis is probably better than of treatment. 

Healthy adults aged 
over 65 years

Prophylaxis during seasonal infl uenza epidemics must be individualized ‒ for example, for 
family members of persons who are in a risk group, particularly in the case of unvaccinated or 
immunocompromised persons not responding to vaccination in those years where vaccine ef-
fi cacy is expected to be low because of the mismatch of vaccine strains with circulating ones.
The effectiveness of prophylaxis is probably higher than of treatment.
Prophylaxis for emerging infl uenza or pandemic outbreaks should be considered based on 
each individual case or on the estimated risk, eg susceptibility to antivirals, transmissibility, 
virulence, complication frequency, hospitalization and fatality.
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Pre ‒ and post ‒ exposure chemoprophylaxis in asymptomatic patients
Adults in risk groups, 
including immuno-
compromised adults 
and pregnant women, 
aged 18 or more

During seasonal infl uenza epidemics, prophylaxis should be considered for vulnerable pop-
ulations, particularly in the case of unvaccinated or immunocompromised persons not re-
sponding to vaccination, given the safety profi le, the pathogenicity of circulating infl uenza 
virus strain and comorbidities. This is particularly important during the years when a mis-
match between vaccine strains and circulating virus strains is anticipated. The effectiveness 
of prophylaxis is probably better than of treatment.
The safe use of zanamivir during pregnancy has not been established. Zanamivir should not 
be used during pregnancy unless the expected benefi t to the mother exceeds any possible risk 
to the fetus.

Medical staff Prophylaxis should be considered during seasonal infl uenza epidemics to protect vulnerable 
patients, particularly those who are unvaccinated or immunocompromised, who are not re-
sponding to vaccination. This is particularly important during the years when a mismatch be-
tween vaccine strains and circulating virus strains is anticipated. The effectiveness of proph-
ylaxis is probably better than of treatment.
Prophylaxis for emerging infl uenza or pandemic outbreaks should be considered based on 
the estimated risk, eg susceptibility to antivirals, transmissibility, virulence, complication fre-
quency, hospitalization and fatality.

Workers who come 
into contact with birds 
or pigs / laboratory 
staff working with the 
infl uenza virus

See recommendations for healthy adults during seasonal fl u. 
Prophylaxis should be considered for workers coming into contact with birds or pigs during 
epizootic diseases.
Prophylaxis in laboratory personnel handling emerging infl uenza viruses or known infl uenza 
viruses with potential for the induction of severe human disease should be considered in the 
case of lower biosecurity levels than those recommended for these viruses.
The effectiveness of prophylaxis is probably better than of treatment.

Healthy children un-
der the age of 18 years

Prophylaxis during seasonal infl uenza epidemics should be considered on a case-by-case ba-
sis, for example for family members of persons who are in a risk groups, particularly in the 
case of unvaccinated or immunocompromised persons not responding to vaccination. This is 
especially important in those years where vaccine effi cacy is expected to be low because of 
the mismatch between vaccine and circulating virus strains.
The effectiveness of prophylaxis is probably better than of treatment.
Prophylaxis for emerging infl uenza or pandemic outbreaks should be considered based on 
the estimated risk, eg susceptibility to antivirals, transmissibility, virulence, complication fre-
quency, hospitalization and fatality. The effectiveness of prophylaxis is probably better than 
of treatment.

Children in risk 
groups, including 
immunocompromised 
children

During seasonal infl uenza epidemics, prophylaxis should be considered for vulnerable pop-
ulation groups, particularly in the case of unvaccinated or immunocompromised persons not 
responding to vaccination. This is especially important in those years where vaccine effi cacy 
is expected to be low because of the mismatch between vaccine and circulating virus strains. 
The effectiveness of prophylaxis is probably better than of treatment.

Patients of any age 
admitted to hospi-
tal, institutionalized 
persons

During seasonal infl uenza epidemics, prophylaxis should be considered especially for un-
vaccinated or immunocompromised persons who are not responding to vaccination. This is 
especially important in those years where vaccine effi cacy is expected to be low because of 
the mismatch between vaccine and circulating virus strains. 
Although the evidence comes only from observational studies, the prophylaxis of admitted 
patients (or residents) during emerging infl uenza epidemics and pandemics should be con-
sidered based on the estimated risk, eg susceptibility to antivirals, transmissibility, virulence, 
complications, hospitalizations and fatality.

Table 3 : ECDC recommendations on infl uenza prophylaxis with neuraminidase inhibitors [7]

New agents used for infl uenza prophylaxis
Laninamivir has been approved for use in Ja-

pan but remains an experimental drug in other coun-
tries of the world. It is a long-acting neuraminidase 

inhibitor administered by inhalation that has been re-
ported to be effective for the prophylaxis of infl uenza 
infections in persons who had contact with patients 
with infl uenza within the family. In a randomized 



9

Articole științifi ce 

study in Japan, family members of patients diagnosed 
with infl uenza (most of them infected with infl uenza 
virus type AH3N2) who came into contact with them 
within the fi rst 48 hours of symptoms onset were ran-
domly assigned to receive a single dose of 40 mg of 
laninamivir, two doses of 20 mg of laninamivir given 
daily for 2 days or placebo. The proportion of par-
ticipants who developed laboratory-confi rmed infl u-
enza was signifi cantly lower in the case of laninami-
vir compared to the placebo group (4.5% in the group 
receiving a single dose of laninamivir, 4.5% in the 
group receiving two doses of laninamivir and 12.1% 
in the placebo group) [13].

Baloxavir marboxil was approved for use in 
Japan (February 2018) and US (October 2018) for pa-
tients over 12 years of age, whose symptoms started 
less than 48 hours earlier.

It is a selective cap-dependent endonuclease 
inhibitor, it has shown its therapeutic activity against 
infl uenza A and B viruses, including strains resistant 
to current antiviral medication.

It has a unique mechanism of action compared 
to existing antiviral drugs today: by selective inhi-
bition of cap-dependent endonuclease it inhibits the 
polymerase activity and implicitly the replication of 
viral RNA.

Regarding the administration during pregnancy 
and lactation and the interaction with the live attenu-
ated vaccine, current studies are insuffi cient in order 
to accurately state the possible side effects that may 
arise [14,15].

b) Prophylaxis by vaccination
Vaccination is the most effective available 

method to control infl uenza infections. Infl uenza vac-
cines are unique among the viral vaccines currently 
approved by the fact that, due to the constant anti-
genic changes of the fl u viruses (by antigenic drift 
or by antigenic shift), it is necessary to periodically 
update the vaccine composition so that they are ef-
fective against viral strains circulating in a particular 
infl uenza season [2].

Composition of influenza vaccines

The antigenic composition is established an-
nually by World Health Organization specialists in 
February-March for the Northern Hemisphere, respec-
tively August-September for the Southern one. For the 

determination of the vaccine composition, the clinical, 
virological and epidemiological surveillance data pro-
vided by the World Health Organization’s global in-
fl uenza surveillance network are being used [2].

The consensus about the vaccine composition 
should be reached out several months before the on-
set of the infl uenza season so that the producers have 
suffi cient time to produce and distribute the infl uenza 
vaccines.

Flu vaccination should be performed before the 
onset of infl uenza in the community. Children aged 6 
months to 8 years who are vaccinated for the fi rst time 
should receive two doses of the vaccine, one as soon 
as the vaccine is available and the second dose at least 
four weeks after the fi rst administration. Most adults 
develop a protective response approximately 2 weeks 
after the immunization [2].

Due to the phenomenon of antigenic drift or 
the change of phylogenetic descendance of the infl u-
enza B virus, the viruses included in the vaccine may 
be different from the circulating infl uenza viruses in 
some seasons.

Furthermore, antigenic differences between 
vaccine viruses and circulating viruses could also be 
attributed to the adaptive mutations that vaccine vi-
ruses suffer during the embryonic egg development 
stage during production.

These may lead to a decrease in infl uenza vac-
cine effi cacy, recent studies highlighting that the in-
fl uenza A (H3N2) candidate vaccine strain undergoes 
mutations in ovo that affect its immunogenicity. This 
is particularly problematic for the elderly who are 
most vulnerable to the severe consequences of infec-
tion with A(H3N2) [2,16].

The composition of the infl uenza vaccine used 
in the infl uenza season 2018-2019 was as follows:

A/Michigan/45/2015 (H1N1)pdm09-like virus;
A/Singapore/INFIMH-16-0019/2016 (H3N2)-

like virus; 
B/Colorado/06/2017-like virus (B/Victoria/ 

2/87 lineage)-for the trivalent vaccine;
B/Phuket/3073/2013-like virus (B/Yamagata/ 

16/88 lineage) [17].

The composition of the infl uenza vaccine rec-
ommended by the WHO for the infl uenza season 
2019-2020 is:

A/Brisbane/02/2018 (H1N1)pdm09-like virus;
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B/Colorado/06/2017-like virus (B/Victoria/ 
2/87 lineage);

B/Phuket/3073/2013-like virus (B/Yamagata/ 
16/88 lineage)‒ for the trivalent vaccine;

A/Kansas/14/2017(H3N2);

Component A (H3N2) was announced after 
the February WHO meeting in Beijing, the specialists 
noting that recent antigenic changes required a longer 
time to select this component [17]. 

Following the studies and results of the vi-
rological surveillance, it was found that the effec-
tiveness of the current infl uenza vaccine was lower 
compared to the circulating A (H3N2) strain. For the 
2019-2020 infl uenza season, the WHO specialists 
decided to keep both B virus strains contained in the 
vaccine composition of the infl uenza vaccine in the 
2018-2019 season because in the 2018-2019 infl uenza 
season there was no evidence of an increased number 
of infections caused by the infl uenza B viruses [17].

In the infl uenza season 2018-2019, according 
to preliminary study results, the vaccine effi cacy for 
A (H1N1) pdm09 was 72%, 78% in Canada and Aus-
tralia respectively [18].

Infl uenza vaccines have undergone continuous 
qualitative improvement, the viral composition evolv-
ing from whole virus vaccines, which induced a very 
good immunological response but exhibited a high 
reactogenicity, to split or subunit vaccines, having an 
immune response identical to that of whole virus vac-
cines but with lower reactogenicity and that can be 
administered to children older than 6 months[2].

Current infl uenza vaccines are trivalent and 
tetravalent. During pandemics, monovalent vaccines 
containing the vaccine strain responsible for the pan-
demic are used, as was the case during the 2009 pan-
demic. The vaccine composition of the vaccine used 
at that time was A/California/7/2007(H1N1) [2].

Currently there are three types of vaccine, live 
attenuated vaccines (LAIV ‒ live-attenuated infl uenza 
vaccine), inactivated (IIV ‒ inactivated infl uenza vac-
cine) and recombinant (RIV ‒ recombinant infl uenza 
vaccine) [2,19]. Each type of vaccine has a number of 
advantages and limitations [18].

Inactivated infl uenza vaccines IIV are ob-
tained by growing the viruses in embryonated eggs 
followed by the purifying of the viral haemagglutinin, 
the only viral antigenic component. They may contain 

three or four different antigens and may be adminis-
tered intramuscularly or intradermally [2].

Live attenuated infl uenza vaccines LAIV are 
trivalent or tetravalent and are obtained by the cold 
adaptation of viral strains followed by heat sensitiza-
tion and attenuation. These are administered intrana-
sally to immunocompetent individuals aged 2 to 49. 
Live attenuated viral strains multiply in the naso-
pharyngeal mucosa, inducing lower levels of serum 
antibodies but a more effi cient cellular and local im-
mune response [2].

If the person receiving LAIV sneezes, the dose 
does not have to be re-administered. If the person who 
should receive LAIV has nasal congestion that pre-
vents the administration of the vaccine, the adminis-
tration of LAIV should be postponed and the admin-
istration of IIV should be taken into account. LAIV is 
not recommended in the fi rst 48 hours after discontin-
uation of antiviral medication [2,20].

The recombinant infl uenza vaccine RIV was 
approved in 2013 in the US and is recommended for 
people over the age of 18. It is administered intramus-
cularly and has the advantage of being safe to admin-
ister to people with egg allergy because the purifi ed 
HA proteins are produced on cell cultures (vaccinated 
insects) [2,20].

In the infl uenza season 2017-2018, US military 
personnel was immunized with a new type of recom-
binant vaccine that was produced by growing the in-
fl uenza virus on dog renal cells. The effi cacy of this 
vaccine is currently being estimated [14].

In Romania the inactivated trivalent or tetrav-
alent infl uenza vaccine is available on the market; a 
live attenuated infl uenza vaccine will also be availa-
ble starting with the 2019-2020 infl uenza season.

Vaccination recommendations

In Romania, according to the infl uenza sur-
veillance methodology developed by the National 
Center for Control and Surveillance of the Infectious 
Diseases, infl uenza vaccination is recommended for 
population groups considered at risk [4]:

 Individuals aged 6 months to 64 years with 
chronic medical conditions such as pul-
monary, cardiovascular, metabolic, renal, 
hepatic or neurological diseases, diabetes, 
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obesity, asthma or human immunodefi ciency 
virus infection;

Pregnant women; 
 Physicians, nurses and auxiliary staff in 

healthcare establishments including employ-
ees of care facilities (for children or for the 
elderly) and of chronic illness units who, by 
their nature, come in respiratory contact with 
patients;

 Persons, adults and children residing in social 
care institutions, as well as persons provid-
ing health care, social care and home care for 
high risk patients;

Children aged 6 to 59 months; 
All persons over the age of 65. 

In the United States, the Advisory Committee 
on Immunization Practices (ACIP) recommends in-
fl uenza vaccination particularly in population groups 
who are at risk to develop severe infl uenza or who can 
contribute to the spread of infl uenza viruses [2,20]:

Children aged 6 to 59 months; 
All persons over the age of 50; 
 Persons with chronic lung disease (including 

asthma), cardiovascular (except isolated hy-
pertension), kidney, liver, neurological, he-
matological or metabolic (including diabetes 
mellitus) diseases;

Immunocompromised individuals;
Pregnant women; 
 Children and adolescents (6 months to 18 

years of age) receiving aspirin or salicylate 
containing medicines that may be at risk of 
developing the Reye syndrome;

Institutionalized people;
People with extreme obesity (BMI ≥40); 
Contacts of high-risk individuals;
Medical staff;
 People taking care of children aged 0 to 59 

months (ie <5 years), especially children 0-6 
months and adults over 50 years old;

 Hospital employees who provide outpatient or 
home care (doctors, nurses, stretcher-bearers, 
etc.)

Contacts and caregivers of patients with medi-
cal conditions are at increased risk for severe compli-
cations of infl uenza.

So much has been insisted on vaccinating 
groups that are at risk that it has come to the con-
clusion that infl uenza vaccination is not necessary in 
other segments of the population. In the case of the 
infl uenza vaccine, it must be noted the important 
effect of a high vaccine coverage that considerably 
diminishes the infection rate in the receptive popula-
tion. Considerable vaccine coverage among the gen-
eral population reduces the risk of infl uenza among 
people who have contraindications to vaccination (eg 
children less than 6 months of age) [19]. 

Contraindications and precautions

Inactivated infl uenza vaccines are contraindi-
cated to:

Children aged 0 ‒ 6 months;
 Persons who have experienced a severe, 

life-threatening adverse reaction to a pre-
vious vaccination or to one of the vaccine 
components;

 Patients with allergies to the vaccine 
components;

Infl uenza vaccines may be administered to pa-
tients with egg allergy but either a recombinant vac-
cine (if available and if the patient is older than 18 
years) or a live attenuated vaccine should be used, 
under close supervision of a physician [21].

Live attenuated infl uenza vaccines are con-
traindicated to [20]:

 children under 2 years and adults over 50 
years; 

 children aged 2 to 7 years following aspirin 
treatment, due to the development risk of 
Reye’s syndrome;

 children aged 2 to 4 years who have asthma 
or who have experienced a wheezing episode 
in the last 12 months (medically recorded or 
reported by the family)

pregnant women;
 immunocompromised persons or caregivers 

of immunocompromised persons (avoid con-
tact with them within 7 days of vaccination).

Infl uenza vaccines are administered with cau-
tion to people who have developed Guillain-Barre 
Syndrome less than six weeks after a previous ad-
ministration, to persons with moderate or severe 
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infections, with or without fever, or to patients who 
have recently been hospitalized [21].

Live attenuated vaccines should also be admin-
istered with caution to children with asthma aged over 
5 years or to individuals who have associated medical 
conditions that give them an increased risk of devel-
oping severe infl uenza complications such as [20,21]:

 Chronic pulmonary and cardiovascular dis-
eases, except for hypertension;

Neurological or neuromuscular diseases;
Metabolic diseases, such as diabetes;
Liver or kidney failure;
 Hematological conditions, such as 

hemoglobinopathies. 

Side effects

Severe side effects are rare. The most com-
monly reported were inoculation site pain, erythema 
at the site of administration, headache, asthenia, my-
algia and general malaise [20].

Efficacy and vaccine coverage

The effectiveness of infl uenza vaccines (the 
proportional reduction in fl u cases among vaccinated 
individuals compared to unvaccinated ones) depends 
on the antigenic mutations of the vaccine during its 
development on embryonic eggs, depends on the cir-
culating strains, patient age and immune status (in 
the elderly, due to immunosenescence, and in the pa-
tients who have undergone a solid organ transplant, 
it is necessary to administer vaccines with a higher 
amount of viral proteins or containing various adju-
vants to increase the vaccine effi cacy), on the con-
comitant medication (treatment with statins decreases 
the effectiveness of the infl uenza vaccine) [16]. 

A vaccine coverage of 35% in the general pop-
ulation may be suffi cient to control a seasonal fl u epi-
demic, provided that other epidemiological measures 
are applied consistently. The ECDC target is to pro-
vide a vaccine coverage of at least 75% of the pop-
ulation at risk, with none of the European countries 
reaching this target [2].

In the infl uenza season 2017-2018, vaccine 
coverage in the USA was 37% and in Romania 5.2% 
[14,22].

To overcome the limitations of the current in-
fl uenza vaccines, the goal of the researchers in the 
fi eld is to create a universal infl uenza vaccine that is 
effective against all A subtypes, can be administered 
to all age groups, and has a vaccine effi cacy of at least 
75%. If the current vaccine preparations contain the 
distal portion of the haemagglutinin molecule, that 
frequently undergoes antigenic mutations, it is desired 
that the universal infl uenza vaccine would contain the 
strain of the antigenically stable molecule, this aim 
being to improve the quality of current infl uenza vac-
cines [14]. 

The main obstacles in the creation of a univer-
sal infl uenza vaccine are [21,23]:

 the evaluation of effectiveness requires nu-
merous and complex studies:
 the need to include children in these 

studies to diminish the effects of 
preexisting immunity;

 comparing the effectiveness of these 
vaccines with existing vaccines can 
be complicated;

 the results depend on the synchroni-
zation with major strains suffering 
minor or major antigen mutations.

 many of the strategies behind the creation of 
the Universal Infl uenza Vaccine are too com-
plex to implement in the real world:
 diffi cult to produce at low cost, on a 

large scale;
still at the experimental stage.

However, until the creation of a universal vac-
cine, the efforts of doctors, researchers, decision-mak-
ers should focus on [14,21,23]:

improving existing stocks of vaccines;
 improving the way the vaccine is administered 

to make it easier for the population to accept;
 creating improved formulas (thermostable, 

providing immunity for a longer period of 
time);

 training of medical professionals and of pop-
ulation. 
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