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Abstract

Streszczenie

Influenza has always been and still is the cause of considerable morbidity and, consequently, frequent multiorgan
complications, often irreversible and even fatal. It is an acute infectious disease caused by type A, B and C viruses, members
of the family Orthomyxoviridae. Infections caused by the influenza virus are reported in every epidemic season. Influenza
infections should be considered not only in the aspect of health, but also in the quantifiable, measurable economic aspect.
For many years, influenza has been one of the basic priorities of public health. Virological and epidemiological surveillance
of influenza, which is implemented in each epidemiological season, is one of the key elements of public health. Virological
surveillance involves laboratory confirmation of infection, while epidemiological surveillance involves monitoring of actual
and suspected cases of influenza. Laboratory diagnosis is performed to confirm influenza virus antigen in the material
collected from the patient, isolate the virus and confirm viral infection based on increased serum antibody levels. Isolating
influenza viruses that circulate in a given epidemiological season is necessary to prepare a vaccine against influenza. An early
and correct virological diagnosis of respiratory infection, with particular reference to influenza, is currently of great
importance in terms of both medical and economic aspects. The paper discusses influenza diagnostic methods currently
used in Poland to help physicians in deciding whether laboratory confirmation of diagnosis is justified in the aspect
of possible treatment to avoid influenza-induced multiple organ complications.
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Grypa byta i jest przyczyna licznych zachorowan, a w konsekwencji niejednokrotnie wielonarzagdowych powiktan
pogrypowych, czesto nieodwracalnych komplikacji prowadzacych do zgonu. To ostra choroba zakazna wywolywana przez
wirus grypy typu A, B, C nalezacy do rodziny Orthomyxoviridae. Zakazenia wywolywane przez wirus grypy rejestrowane
sa w kazdym sezonie epidemicznym. Infekcje grypowe nalezy rozpatrywac nie tylko w aspekcie zdrowotnym, ale réwniez
policzalnym, wymiernym aspekcie ekonomicznym. Grypa od wielu lat nalezy do podstawowych priorytetéw zdrowia
publicznego. Jednym z istotnych elementéw zdrowia publicznego jest wirusologiczny i epidemiologiczny nadzér nad
grypa, prowadzony w kazdym sezonie epidemicznym. Nadzoér wirusologiczny obejmuje laboratoryjne potwierdzenia
zakazenia, natomiast nadzdr epidemiologiczny to monitoring przypadkéw zachorowan i podejrzen zachorowan na grype.
Diagnostyka laboratoryjna grypy polega na potwierdzeniu antygenu wirusa grypy w materiale pobranym od chorego,
wyizolowaniu wirusa grypy oraz potwierdzeniu zakazenia wirusem grypy na podstawie wykrycia przyrostu poziomu
przeciwcial w surowicy. Wyizolowanie krazacych wiruséw grypy w danym sezonie epidemicznym jest niezbedne w celu
przygotowania szczepionki przeciwko grypie. Przeprowadzenie mozliwie wczeénie prawidtowej diagnostyki
wirusologicznej infekcji ukladu oddechowego, ze szczegélnym uwzglednieniem grypy, ma bardzo duze znaczenie,
zwlaszcza obecnie, zaréwno pod wzgledem leczniczym, jak i ekonomicznym. W niniejszym artykule przedstawione
zostaly aktualnie stosowane w Polsce metody diagnostyki grypy - zawarte w nim informacje maja poméc lekarzom
w podjeciu decyzji o zasadnosci laboratoryjnego potwierdzenia diagnozy w aspekcie mozliwosci leczenia w celu unikniecia
wielonarzagdowych powiktan pogrypowych.

Stowa kluczowe: grypa, badanie diagnostyczne, metody biologii molekularnej, metody serologiczne
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nfluenza is an acute infectious disease caused by type
A, B and C viruses of the family Orthomyxoviridae.
The virus is transmitted by inhaling microscopic re-
spiratory secretions while in close contact with the pa-
tient; with the highest infectivity during the asymptomat-
ic period™. According to World Health Organization data,
the estimated annual attack rates are 5-10% in adults and

20-30% in children, with severe illness reports in 3-5 mil-

lion cases, including about 250 000-635 000 deaths?.

It is important to realise that influenza is a seasonal dis-

ease, but due to the registration of infectious and non-in-

fectious diseases as well as the finances of the state budg-
et, the data are given annually.

The clinical picture of influenza is characterised by sudden-

onset and high infectiousness. The incubation period is fol-

lowed by:

« general symptoms — malaise, general fatigue, chills, hy-
peraesthesia, fever above 38°C;

o respiratory symptoms — serous nasal discharge, sore
throat, hoarseness, chest pain, dry cough provoking
vomiting;

o symptoms from other systems - headache, lack
of appetite, muscle pain, dizziness, diarrhea, abdomi-
nal pain, nausea and vomiting. Somnolence is observed
in about 50% of children under 4 years of age and only
10% of children aged between 5 and 14 years of age.
Gastrointestinal symptoms, nausea and vomiting in par-
ticular, are very common in children and less common
in adults® The clinical course of viral disease depends
on the type of virus, patient’s age, immune status, tobac-
co smoking, comorbidities, such as heart or lung dis-
eases, renal function, immunosuppression, pregnancy,
nutritional status and adherence to basic hygiene prin-
ciples®. Influenza virus occurs every epidemiological
season and is characterised by high infectivity, possible
infection and death regardless of patient’s age, constant
mutations, influenza-induced complications, measur-
able economic consequences, and absolute necessity
of preventive actions®*®,

Due to the similarity of the clinical picture and the course

of the disease to the so-called influenza-like diseases, the

diagnosis of influenza based on the clinical symptoms
is possible only during epidemics. In viral respiratory in-
fections, the same virus may cause different clinical mani-
festations, but at the same time, the same clinical symptoms
may be caused by different viruses. Therefore, material col-
lected from the upper respiratory tract is likely to be an-
alysed in a multidirectional way®'%. Various commercial
sets using molecular biology methods have been avail-
able for many years to detect, for example, 15 respirato-
ry pathogens. These include type A and B influenza virus,
type A and B respiratory syncytial virus (RSV), parainflu-
enza virus types 1-4, human metapneumovirus (hMPV),
adenoviruses, rhinoviruses, coronaviruses 229/NL63 and

OC43/HKU1 and enterovirus®'?. The above-mentioned

test as well as other virological assays using molecular
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biology, e.g. the subtype or the line of type B influenza vi-
rus, may be performed in the Department of Influenza
Research, National Influenza Centre at the National
Institute of Public Health — National Institute of Hygiene
in Warsaw. Depending on the type of test, the results are
obtained within several hours®'?. This is of key importance
for the initiation of treatment, which should be implement-
ed 36-48 hours after the onset of first symptoms and in-
volve the use of new generation anti-influenza drugs®5!-'%).
Influenza is not a pathognomonic disease. Influenza-like
symptoms may be caused by more than 200 viruses, in-
cluding parainfluenza, adenovirus, rhinovirus, coronavi-
rus, RSV, Coxsackie viruses and hMPV causing disease at
the same time as the influenza virus. For this reason, lab-
oratory confirmation of influenza virus infection is essen-
tial for the control of influenza, as well as is an important
element of both public health, and the assessment of the
effectiveness of vaccines and new-generation anti-influen-
za drugs®'2!9,
Although the symptoms of influenza are quite character-
istic, they cannot be the only basis for establishing a reli-
able and complete diagnosis, especially in the interepidemic
periods. Therefore, it seems necessary to perform diagnos-
tic laboratory tests, including virology and serology, both
of which are of particular importance in patients whose
immune system is not fully functional, i.e. small children,
chronically ill patients, patients on immunosuppressive
therapy, the elderly and high-risk patients, who may expe-
rience severe illness and complications compared to poten-
tially healthy individuals (high risk of complications)®*512).
For this reason, it is important to rapidly identify the ae-
tiological factor to decide on further management, con-
sidering the possible use of new generation anti-influenza
drugs - neuraminidase inhibitors®7#!13),
Laboratory diagnosis involves:
« confirmation of influenza virus antigen in the material
collected from the patient;
« serological confirmation of influenza virus infection
based on increased serum antibody levels.
The following methods may be used to confirm the pres-
ence of influenza virus:
o detection of influenza virus-specific RNA based on
RT-PCR (different molecular biology methods);
« immunofluorescence (IF);
« enzyme-linked immunosorbent assay (ELISA);
« bedside tests;
« influenza virus isolation:
— in 11-day-old chick embryos,
— in tissue cultures, e.g. MDCK, MDCK-SIAT 1.

VIROLOGICAL DIAGNOSIS

Molecular diagnosis is one of the most dynamically de-
veloping fields of biology and medicine. The main differ-
ences between conventional and molecular diagnostics in-
clude shorter duration as well as increased specificity and
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sensitivity; therefore, molecular diagnostics has become in-
creasingly used in different fields of science, including bio-
technology and medicine®”1,

For many years, various molecular biology techniques have
aroused the greatest interest among the methods of virolog-
ical diagnosis. These methods, e.g. polymerase chain reac-
tion (PCR), reverse transcriptase PCR (RT-PCR) and real-
time or quantitative PCR (qPCR) allow for the detection
of viral genetic material in a sample even at low viral lev-
els in the material collected from the patient. Furthermore,
the material does not have to be freshly collected, which
is of high clinical importance if it is necessary to send the
material to a remote diagnostic facility. It should be em-
phasised that molecular biology methods are necessary to
determine the type of influenza virus as well as to perform
strain sequencing when screening for candidates for opti-

mal vaccine composition in a given season>'41),

Conventional PCR

The method allows for detecting and replicating genetic
material of pathogens using the polymerase chain reaction.
PCR was first used in 1983 by Kary Mullis, an American bi-
ochemist, who won the Nobel Prize in 1993. Although DNA
is always used as a PCR template, RNA may be used as start-
ing material. The majority of respiratory viruses have their
genetic information stored in the form of ribonucleic acid
(RNA). RNA viruses are identified based on reverse tran-
scriptase PCR (RT-PCR), which involves one- or two-step
reverse transcription of RNA into complementary DNA
(cDNA) using reverse transcriptase. Two-step RT-PCR in-
volves transcription of RNA into ¢cDNA in one reaction
tube, followed by sequence amplification in another re-
action tube. The two-step RT-PCR seems to show higher
specificity and efficiency compared with its one-step equiv-
alent. However, one-step PCR is more rapid, reduces the
risk of sample contamination and increases the reproduci-
bility of results”'"'?. Conventional PCR is increasingly re-
placed by RT-PCR. The RT-PCR detection of type A and B
influenza virus in the Department of Influenza Research,
National Influenza Centre at the National Institute of Public
Health - National Institute of Hygiene is accredited by the
Polish Center for Accreditation®.

Real-time PCR

PCR consists of four steps. In the first step, primers are at-
tached to complementary template sequences. This is fol-
lowed by an exponential growth of the product during the
exponential phase. In the logarithmic phase, reagents are
gradually consumed and the reaction stops in the last phase
known as the plateau phase.

Real-time PCR is a modification of conventional PCR.
The method involves the use of appropriate dyes, probes
and equipment to monitor product growth in each subse-
quent reaction cycle. The threshold cycle (Ct) or crossing
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point (Cp), which indicates the number of template rep-
licates so that the fluorescence threshold (Ft) is achieved,
is of key importance®. The higher the levels of template
DNA, the faster the amplification curve will exceed the
threshold value and reach a lower value. However, real-
time PCR has its limitations, which may affect the accu-
racy of the measurement, ranging from improper isolation
of clinical material and the quality of reaction substrates,
the presence of reaction inhibitors to the type of analyser or
human errors"”. Undoubtedly, real-time PCR is considered
to be a model example of quantitative PCR.

The use of qPCR in virology allows for the prediction
of the infection status, identification of the stage of viral
infection and monitoring of the efficacy of antiviral ther-
apy used(1,7,12,13).

Real-time PCR is increasingly used in laboratory diagnos-
tic tests due to faster and repeatable results as well as high
sensitivity, even for small-volume samples. Real-time PCR
significantly reduces the time of obtaining results (from
several hours to several dozen of minutes) and establish-
ing the diagnosis, which is of great importance in patients
with influenza®>19),

Real-time PCR is used for the detection of both type A and
B influenza viruses as well as type A influenza viruses sub-
types and type B influenza virus line in the Department
of Influenza Research, National Influenza Centre, National
Institute of Public Health — National Institute of Hygiene.
Molecular biology methods are characterised by high sen-
sitivity and specificity®*!2!#-29_ Influenza virus may be
also detected post-mortem, based on autopsy specimens
(spleen, heart, lungs)@V. It should be emphasised that mo-
lecular biology methods allowed for the identification of the
structure of A/HIN1/ influenza virus, which was responsi-
ble for the 1918-1919 pandemic®".

In Poland, in addition to the Department of Influenza Research
at the National Influenza Centre, National Institute of Public
Health - National Institute of Hygiene (www.pzh.gov.pl,
National Influenza Centre - nic@pzh.gov.pl), virology tests
to confirm influenza infection are also performed in 16 pro-
vincial sanitary-epidemiological stations as well as some hos-
pital and private laboratories.

At present, various methods of molecular biology used to
confirm influenza infection limited the use of IF and ELISA
due to their high sensitivity, specificity and waiting time for
results confirming influenza infection, and thus the possi-
bility of appropriate treatment initiation®”!?,

Immunofluorescence tests

Diagnostic tests use both direct immunofluorescence
(DIF) and indirect immunofluorescence assays (IFA). DIF
uses a specific antibody directly conjugated with a fluo-
rochrome (fluorescein) and directed against specific an-
tigens of a given virus, or unlabelled antibodies, followed
by fluorochrome-labelled antiglobulin antibodies (indirect
method)®71112),
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IFA shows higher sensitivity than DIF. Commercial test,
such as IF tests for respiratory syndrome, which allow for
a full screening for seven different viruses: influenza virus
type A and B, parainfluenza virus type 1, 2 and 3, adenovi-
ruses, RSV, have also been developed, and the result is ob-
tained in less than a dozen hours.

However, immunofluorescence requires rapid delivery
of excellent quality unfrozen material to the diagnostic lab-
oratory as well as storage and transport at an appropriate
temperature®. The test should be performed as soon as pos-
sible to prevent cell damage. The analysis and interpretation
of IF findings largely depend on the experience and com-
petencies of laboratory personnel. Such tests are performed
only in some sanitary-epidemiological stations.

ELISA tests

ELISA tests are immunoenzymatic tests to detect viral an-
tigens using enzyme-conjugated monoclonal antibodies.
The antigen is recognised directly by labelled antibodies or
indirectly after an addition of specific unlabelled antibo-
dies, followed by labelled antiglobulin antibodies. There are
many commercially available ELISA tests, which are easy to
use and interpret®!). ELISA is performed only in some pri-
vate laboratories.

Rapid diagnostic tests

Rapid diagnostics tests (the so-called bedside tests such
as AB FLU OIA, Directigen Flu A, Directigen Flu A+B,
QuickVue Influenza Test, Zstat Flu), which allow for di-
rect visual detection of influenza virus A and B antigens
within about 15-30 minutes, have been used as screen-
ing tools for a few years now. These tests differ in terms
of, among other things, sensitivity, specificity and du-
ration. Rapid diagnostic tests should be regarded as pre-
liminary screening tests, which may be performed either
by a doctor or a nurse during patient’s appointment®1°22),
However, positive results should be confirmed using oth-
er virology tests, most often based on molecular biology,
such as real-time PCR(%??), In Poland rapid diagnostic tests
for influenza infection are performed in the Department
of Influenza Research, National Influenza Centre, National
Institute of Public Health — National Institute of Hygiene,
some of hospital laboratories as well as private laboratories
and private medical practices.

Influenza virus isolation

Despite the use of molecular biology methods for rou-
tine diagnosis (laboratory identification of influenza in-
fection), virus isolation in 11-day-old chick embryos
(multiplied in the allantois and/or amnion) and tissue cul-
ture is still the gold standard in the diagnosis of influenza
virus®. In Poland influenza virus isolation in 11-day-old
chick embryos and MDCK tissue culture (Madin-Darby
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Canine Kidney) is performed only in the Department
of Influenza Research, National Influenza Centre, National
Institute of Public Health - National Institute of Hygiene®.
Currently, some virological laboratories in sanitary-ep-
idemiological stations perform influenza virus isolation
in MDCK tissue culture. Viral isolation in chick embryos
is time-consuming and lasts up to 15 days of even longer,
depending on the viral type®*'2).

Isolating and identifying influenza virus causing influenza
in a given period, determining antigen similarity of virus-
es circulating in a given season as well as thorough testing
using molecular biology methods, including viral sequenc-
ing, are essential for vaccine preparation, i.e. selecting can-
didates for vaccine antigen composition, and also for epide-
miological reasons">'*'. It should be noted that although
76 years have passed since the first authorisation for influ-
enza vaccine, it is still produced in chick embryos.

It should be emphasised that isolation of influenza virus
from a patient not only provides valuable information on
antigen variant, i.e. the type or subtype of the virus circu-
lating in the country and causing an increase in morbidity,
but it is also important for the Global Influenza Surveillance
and Response System (GISRS), in which Poland has been
participating since 1957%12. It should be also added that the
World Health Organization established the Global Influenza
Programme (GIP) during the Fourth International
Congress for Microbiology held in Copenhagen in 1947.
In its present form, six WHO Collaborating Centres for
Reference and Research on Influenza located in London,
Atlanta, Memphis, Tokyo, Beijing and Melbourne partici-
pate in the Programme.

At present, 144 national influenza centres in 114 coun-
tries participate in GISRS; however, there is an annual in-
crease in the number of established national influenza
centres!. In Poland, a total of 16 sanitary-epidemiological
stations collaborate with the GISRS, with the Department
of Influenza Research, National Influenza Centre function-
ing as the coordinator®.

The role of GISRS is not only to determine antigenic
changes in viruses circulating during the epidemic sea-
son, but also to warn about new subtypes of influenza vi-
rus type A, which was probably responsible for the influ-
enza pandemic in the 21 century. Information from the
National Centre for Influenza Surveillance in Hong Kong
in May 9, 1997, when the H5N1 avian influenza virus for
the first time in history broke through the species barri-
er and became pathogenic for humans (it is still circulat-
ing), was unquestionable evidence of the fundamental role
of GISRS®). After extensive research using various meth-
ods of molecular biology, the isolated virus was named as
highly pathogenic avian influenza (HPAI) A (H5N1) virus.
Based on the international nomenclature system for iso-
lated influenza viruses, the virus was coded as A/Hong
Kong/156/97(H5N1) HPAI, where A stands for viral type,
Hong Kong is the geographical place of isolation, 156 -
the number of isolation, 97 - year of isolation (1997),
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H5 - antigenic H5 hemagglutinin (H) subtype, N1 - anti-
genic neuraminidase (N) subtype.

In each country, influenza viruses isolated in a given epi-
demiological season are, following antigenic analysis, sent
along with full documentation compliant with the require-
ments of World Health Organization to one of the six refer-
ence centres for further research. One of such centres is lo-
cated in Poland in the Department of Influenza Research.
The Polish National Influenza Centre sends influen-
za viruses isolated in the country to WHO Collaborating
Centre for Reference and Research on Influenza, Francis
Crick Institute (London, England) in each epidemiologi-
cal season.

Collection of samples

The presence of influenza virus antigens in clinical groups
may be confirmed by means of sample collection using: na-
sal and pharyngeal swab, nasopharyngeal lavage, middle ear
effusion, aspirate from the nasal pharyngeal space, bronchi-
al lavage, and cerebrospinal fluid. In some cases, the pres-
ence of the influenza virus may be also detected post-mor-
tem, based on autopsy specimens (spleen, heart, lungs)®2".
Regardless of the choice of the method to confirm influ-
enza infection, the correct result may depend on: appro-
priate smear collection, the time of sample delivery to
a specialist facility, transport conditions (temperature), du-
ration of disease symptoms at the time of the test, informa-
tion about the medications used, e.g. anti-influenza agents.
Depending on the type of test, there are detailed descrip-
tions of procedures for a sample taken from a patient —
they are available on the laboratory’s website, as is the
case with tests performed in the Department of Influenza
Research, National Influenza Centre, National Institute
of Public Health - National Institute of Hygiene. To make
things easier, we present the sequence of actions to be tak-
en in order to familiarise with the procedure - from sam-
pling to the price list: enter: 1) www.pzh.gov.pl; 2) Structure;
3) Division of the Deputy Director for Epidemiological
and Environmental Safety; 4) Department of Influenza
Research, National Influenza Centre; files, paragraph 6 —
Instructions regarding the collection, storage and transport
of clinical materials for diagnostic tests at the Laboratory
of the Department of Influenza Research; paragraph 1 -
Type of clinical material depending on test direction and
methodology along with illustrations, how to collect ma-
terial and a photograph of proper material collection; files,
paragraph 7 — Order form for diagnostic tests in the labo-
ratory of the Department of Influenza Research, National
Influenza Centre, National Institute of Public Health —
National Institute of Hygiene; Type of activity — Service,
price list - Part I. Medical care services - virological, mo-
lecular and serological diagnostic tests®!?.

In the case of rapid tests, the manufacturer’s requirements
should be followed. Material in the form of swab or lavage
from the upper respiratory tract should be collected no later
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than 48 hours from the onset of clinical symptoms indica-
tive of infection with influenza virus?.

SEROLOGICAL DIAGNOSIS

In addition to virological tests, it is also possible to perform
a serological evaluation allowing for serological confirma-
tion of influenza infection based on the detection of in-
creased patient’s serum antibody levels®”24-%%), For this rea-
son, the procedure requires parallel tests in two samples
of the patient’s serum collected in the acute and convales-
cent period of the disease or possibly during the convales-
cence period, and again after a few weeks, when a decrease
in the level of antibodies is observed.

Currently, the hemagglutination-inhibition (HI) assay
is a routine test used by Polish clinicians to determine
the level of anti-hemagglutinin antibodies following in-
fluenza infection or vaccination against influenza®-2.
This test is based on the ability of anti-hemagglutinin an-
tibodies to inhibit virus-induced agglutination of erythro-
cytes. The neuraminidase-inhibition (NI) assay, on the oth-
er hand, is used mainly in scientific research to assess the
immune efficacy of vaccines, especially in high-risk groups,
along with the hemagglutination-inhibition assay®*->.
In Poland, both the hemagglutination-inhibition assay
and the neuraminidase-inhibition assay are performed
only in the Department of Influenza Research, National
Influenza Centre, National Institute of Public Health -
National Institute of Hygiene!%-30),

Serological tests to measure the immune response to the in-
fluenza virus are performed for a variety of reasons. They
are used for diagnostic purposes, for assessing immunity af-
ter natural infection or after vaccination against influenza.

Tests measuring cellular immunity are not widely used
in diagnostics, but they provide additional information on
the body’s defences™1?).

It should be added that other serological tests have also been
used, such as: complement fixation test, rapid enzymatic di-
agnosis (ELISA) or single radial haemolysis (SRH) - used
in some research centres to measure antibodies against in-
fluenza virus. Currently, these tests are used only in scientific
research®'™. Although they are useful in epidemiological
studies, they can only confirm the diagnosis in a patient who
has already had a severe phase of the disease. However, the
diagnosis should be confirmed earlier, especially in serious-
ly ill patients. The necessity to study the pairs of sera in the
above-mentioned tests renders the diagnosis retrospective,
and thus limits its usefulness in numerous clinical situations.

THE IMPORTANCE OF DIAGNOSTICS

Diagnosis of viral respiratory infection with particular em-

phasis on influenza has many advantages as it allows:

« to avoid antibiotic therapy in the absence of indications
(antibiotics have no effects on influenza virus, but are
used in bacterial superinfections);
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to initiate appropriate treatment using currently avail-

able new generation anti-influenza agents, i.e. neuramin-

idase inhibitors (e.g. zanamivir, oseltamivir or perami-
vir) — caution is necessary to prevent the development
of strains resistant to these inhibitors;

o to take some measures to prevent the infection from
spreading (e.g. putting the patient in isolation, compli-
ance with basic hygiene principles, etc.);

« to make hospital stay shorter;
to reduce the cost of treatment in the case of influenza-
induced complications;
to debunk myths associated with vaccinations, which lead
to their avoidance.
An early, correct and complete virological diagnosis of res-
piratory infection, with particular reference to influenza,
is currently of great importance in terms of both medical
and economic aspects®®. It is also important for the de-
tection of a new, unidentified pathogen, which has been
confirmed many times, for example in 1997, 1999, 2003
and 2004®19,
At the turn of the 20™ and 21* century, human infection
with avian influenza virus, which broke through the species
barrier, took place. These events drew attention to the seri-
ous threat of a new pandemic as well as to the need for en-
hancing the international influenza surveillance using ap-
propriate diagnostic tools®!>!4,

The high variability of the influenza virus should raise our

awareness of the role and importance of diagnostic tests

and convince the opponents about the absolute necessity
of their use.
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