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Острые респираторные инфекции и их осложнения

Ю. М. Андрейчин, В. А. Качор, Я. И. Йосик, Н. А. Нычик, И. И. Ганьбергер

Цель работы – формирование современных представлений об эпидемиологических особенностях, этиологической 
структуре, клинических проявлениях и основных осложнениях гриппа и других острых респираторных инфекций на основе 
анализа современной научной литературы.
Материалы и методы. Анализ и обобщение данных современной научной литературы о гриппе и ОРВИ.
Выводы. На сегодня грипп и острые респираторные инфекции остаются проблемой мирового значения, вызывая 
наиболее массовые заболевания, частые эпидемии и даже пандемии. Особо опасен грипп для пожилых, беременных 
и младенцев. Приведены новейшие данные об этой болезни, ее распространении, особенностях эпидемий 2009 г. и 
2016 г., типичных клинических проявлениях, основных осложнениях (пневмония, респираторный дистресс-синдром, 
синусит) и их клинической картине. Освещена очередная проблема гриппа, вызванного новым вирусом гриппа А 
(H1N1) Калифорния – типичной эмерджентной инфекции, которая может приобрести размах пандемии. В результате 
стремительного распространения нового вируса гриппа А (H1N1), возможен обмен его генетической информации 
с вирусами сезонного и птичьего гриппа. Мутация, которая возникнет при этом, приведет к повышению патогенных 
свойств, что сделает мутантный штамм более агрессивным.
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The aim of the study is to summarize data on the epidemiological features, clinical manifestations and peculiarities of complications 
of influenza and other acute respiratory infections.
Materials and methods. The modern scientific literature about influenza and other ARVI was analysed.
Conclusions. At present the flu and other acute respiratory infections are the most common diseases that cause frequent 
epidemics and even pandemics and are an urgent matter worldwide. Influenza is dangerous for the elderly and infants in 
particular. The most recent data on the disease, peculiarities of its spreading, nature of epidemics in 2009 and 2016, characteristic 
clinical symptoms, main complications (pneumonia, acute respiratory distress syndrome, sinusitis) and their clinical aspects 
are presented. Influenza caused by a new California influenza A (H1N1) virus, which may cause pandemic outbreaks and 
is a typical emergent infection, is another topical issue. It should be noted that the new influenza A (H1N1) virus is rapidly 
spreading around the planet and can exchange genetic information with seasonal and avian influenza viruses. The mutation 
that originates in this case can significantly increase its pathogenic properties and make the mutant strain more aggressive.

Гострі респіраторні інфекції та їх ускладнення

Ю. М. Андрейчин, В. О. Качор, Я. І. Йосик, Н. А. Ничик, І. І. Ганьбергер

Мета роботи – формування сучасних поглядів про епідеміологічні особливості, етіологічну структуру, клінічні про-
яви та основні ускладнення грипу та інших гострих респіраторних інфекцій на основі аналізу сучасної наукової  
літератури.
Матеріали та методи. Аналіз та узагальнення даних сучасної наукової літератури про грип і ГРВІ.
Висновки. Нині грип та інші гострі респіраторні інфекції залишаються найбільш масовими захворюваннями. Грип 
спричиняє часті епідемії та навіть пандемії, є проблемою світового значення. Він особливо небезпечний для людей 
похилого віку, вагітних і немовлят. Наведені найновіші дані про цю хворобу та її поширення, особливості епідемій 2009 
р. і 2016 р., типові клінічні прояви, основні ускладнення (пневмонія, респіраторний дистрес-синдром, синусити) та їхню 
клінічну картину. Висвітлено чергову проблему грипу, що спричинений новим вірусом грипу А (H1N1) Каліфорнія – ти-
пової емерджентної інфекції, котра може набути розмахів пандемії. Новий вірус грипу А (H1N1), стрімко поширюючись, 
може обмінятися генетичною інформацією з вірусами сезонного та пташиного грипу. Мутація, що виникне, може суттєво 
підвищити його патогенні властивості, зробити мутантний штам набагато агресивнішим.
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Recently, acute respiratory viral infection (ARVI) has been 
dominating in the structure of infectious pathology of many 
countries regardless of the degree of their economic 
development [1]. They make up about 90.0 % of all cases 
and the incidence of infectious diseases annually is from 3 
to 5 million serious flu cases [2,3]. ARVI is an etiologically 
heterogeneous group of infectious diseases of respiratory 
tract, which have similar mechanisms of development, 

epidemiological and clinical characteristics. Influenza and 
other ARVI is an urgent matter because of their frequency 
and prevalence as well as due to causing a social and 
economic harm.

In recent years, a significant influence of mixed 
infections on the development of ARVI that are accompanied 
by a more severe course and development of various 
complications has been noted [4–7].
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The aim
The aim of the study is to summarize data on epidemiological 
features, clinical manifestations and peculiarities of 
complications of influenza and other acute respiratory 
infections.

Materials and methods
The scientific literature within last 10 years was analyzed. 
Publications from previous years were taken into account 
in the absence of new research in this area or authors are 
recognized by experts on the subject and conclusions have 
not lost relevance. During searching we used scientometric 
and bibliographic databases as Google Scholar, PubMed, 
Scopus, ScienceDirect.

In 23 % of the patients more than two respiratory 
viruses were revealed [8,9]. However, in 20–30 % of 
cases the pathogen was not identifiable. It is established 
that Chlamydia and pneumonia bacteria may also be 
the pathogens of ARVI [10]. One of the main features of 
influenza virus is its ability to cause frequent epidemics 
and pandemics, so it may be affirmed that it is a global 
topical issue [11].

In the period of an epidemic the disease involves from 
5 % to 20 % of the population. During an influenza pandemic, 
when significant changes of the virus properties take place, 
every second person may be taken ill worldwide [12,13].

New strains of influenza, which were first registered in 
China, Southeast Asia or America, quickly spread across 
the earth. In Ukraine up to 10–15 million patients with 
respiratory infections are registered annually [14,15].

Influenza and other ARVI affect human health. These 
maladies can worsen the course of co-morbidities that is 
dangerous for people with chronic pathologies (respiratory 
and cardiovascular system, pancreatic cancer, central 
nervous system, etc.). The flu is especially dangerous for 
the elderly people, pregnant women and infants [16–18].

Among the major pathogens affecting respiratory tract 
(there are more than 200 of them) there are: parainfluenza 
and rhinovirus infections, which cause up to 30–50 % of 
ARVI cases of all age groups, coronavirus – up to 15 %; 
enterovirus and adenovirus – 5 %. According to the WHO, 
as of June 2015, 126 cases of coronavirus infection 
were registered in the Republic of South Korea, 62 were 
laboratory confirmed, 6 of them were fatal, together with 10 
(7.9 %) among health care workers [19].

The highest annual rate of mortality of influenza 
and ARVI in the world is more than 4.5 million people 
(the mortality rate of tuberculosis is 3.1 million, malaria – 2.2 
million, hepatitis – 1.1 million) [20,21].

In Ukraine during the epidemic seasons 2009–2010 
more than 6 355 402 people contracted an influenza and 
other ARVI and 1127 died. 466 cases of influenza A/H1N1sw 
were confirmed, 16.5 % of them were fatal as a result of 
complications development, mainly of pneumonia. The 
features of clinical course of pneumonia were: a severe 
disease onset with severe intoxication syndrome and rapid 
development of respiratory distress syndrome [23–25].

During the epidemic of 2015–2016 the virus  
A/H1N1sw was dominant in Europe again, in Ukraine as 
well, and caused its severe clinical course. Comparing 
the peculiarities of epidemic process of this epidemic season 

with the previous ones, the late morbidity increase should 
be emphasized. As of February 22, 2016 in Ukraine more 
than 4 million cases of influenza and other ARVI, as well as 
336 mortality cases (including 5 children and 2 pregnant) 
were registered [26].

The flu and ARVI are often complicated by bacterial 
infection and formation of viral and bacterial associations, 
which lead to more severe course and tchanges in clinical 
picture of the disease. The most frequent complications are: 
acute bronchitis, laryngotracheobronchitis, bronchiolitis, 
pneumonia, lung abscesses, empyema and pneumothorax. 
The exacerbations of chronic bronchitis and/or chronic 
obstructive lung disease, bronchial asthma and cystic 
fibrosis are frequent.

Pneumonia develops in patients with influenza type А, 
as well as В. There are primary viral pneumonia (caused 
by a direct viral lung lesion) and secondary bacterial 
pneumonia (it can be combined with the initial viral or be 
an independent late complication of influenza). It should be 
noted that in people of young age in 60 % of cases early 
pneumonia is prevalent, it occurs in the first few days of 
the disease, usually associated with catarrhal syndrome and 
total intoxication that cause difficulties for timely diagnosis 
of these complications.

It is established that the most deaths from the flu are 
not caused by the disease directly, but by the complications 
that are registered during pandemics as well as during 
periods of seasonal virus activity in between pandemics. 
In the clinical diversity of complications pneumonia takes 
the first place (80–90 %), the frequency of its revealing is up 
to 10 % among all the sick patients and up to 50 % among 
the hospitalized ones [27,28].

Depending on the etiologic factor in cases of influenza 
pneumonia is defined as: primary (viral), secondary (viral-
bacteria) and tertiary (bacterial). Primary pneumonia is a 
direct lung involvement into the pathological process caused 
by an influenza virus, more frequently of pandemic strains. It 
develops on the 2nd–3rd day after the disease onset, usually 
has a severe course, as evidenced by the signs of acute 
respiratory failure [29–31].

According to the research and clinical observations, 
which were carried out in Ukraine and abroad, the last 
pandemic of 2009–2010 years caused by the influenza virus 
A/H1N1, unlike the epidemics and pandemics of 14 previous 
decades, involved development of severe course of viral 
pneumonia complicated with acute respiratory distress 
syndrome (АRDS) that resulted in necessary treatment of 
patients in resuscitation and intensive care units and caused 
most of the deaths. According to the literature, the number of 
patients in need of intensive care in different countries was 
10.0–25.0 % of all hospitalized with influenza and mortality 
rate from pneumonia complicated with ARVI and multiple 
organ insufficiency (MOІ) was 17–54 % [32–35].

According to official statistics in Ukraine from October 
29, 2009 till March 18, 2010 the total number of patients 
with the flu and ARVI was 6.3 million and the number 
of deaths reached 1 127 363 900 of the sick required 
hospitalization, together with 126 026 (34.6 % of the amount 
of the hospitalized) patients with pneumonia [36].

In other countries, the frequency of flu-associated 
pneumonia among the hospitalized was slightly higher 
and amounted to 40 % in the United States and 49.0 % 
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in Australia [37]. In cases of secondary pneumonia, viral-
bacterial one, the interval between the first respiratory 
symptoms and the signs of lung involvement is more than 
4–7 days. The notion of ‘viral-bacterial’ is quite uncertain 
and means the increase of bacterial component influence 
in terms of pneumonia development since the first catarrhal 
flu symptoms. As a result, viral and bacterial pneumonia 
involve a combination of signs of primary and secondary 
pneumonia [38]. This causation occurs as a result of 
inhibition of nonspecific and specific antiviral protection 
factors by a virus that leads to the activation of endogenous 
microflora of upper respiratory tract. Mostly, gram-positive 
bacteria are the bacterial pathogens of mixed pneumonia. 
Streptococcus pneumonia (48 %) and Staphylococcus 
aureus (19 %) dominate among them, and are found in 
sputum simultaneously with influenza viruses [39–41].

Tertiary bacterial pneumonia develops in 10–14 days 
after the disease onset in patients with chronic diseases 
of respiratory tract. It is established that this lung lesion is 
caused by the activated aggressive gram-negative bacterial 
automicroflora [42]. World literature presents a number of 
studies of the bacterial superinfection influence in cases 
of the flu. For instance, according to the research of lung 
tissue of the dead during the flu pandemic of 1918–1919, it 
was proved that in most (96 %) cases the histological signs 
of severe bacterial pneumonia caused by Streptococcus 
pneumoniae took place [42–43].

At present it is proved that severe and complicated 
course of influenza develops mainly in patients of risk 
groups: pregnant women, patients suffering from diabetes, 
obesity, chronic lung and heart diseases, as well as 
the elderly [44–46].

It should be noted that pandemics of the last century 
involved complications development in patients older than 
60 years [47]. The characteristic features of the last flu  
A/H1N1 pandemic was the shift of risk factor toward young 
and middle aged persons. So, the analysis of 642 cases of 
severe and complicated course of influenza that was held 
in the United States, proved that 60 % of the patients were 
persons younger than 18 years old and only 5 % were 
people older than 50 years old [48]. Some scientists explain 
the low percentage of the elderly people by immunologic 
memory in this category of patients that is proved by 
the presence of protective titles of cross reacting antibodies 
to the pandemic influenza A/H1N1 in blood serum in 33 % 
of the examined of over 60 years old in age vs. 6–9 % 
of the 18–60-year-old persons and their total absence in 
children. Thus, the research carried out by the Centers for 
Disease and Prevention proved that persons, who were 
born before 1930, were more protected during the pandemic 
of 2009–2010 compared with those born after 1980 [49]. 
The proof of this is the results of the study of age structure 
of the deceased from influenza complicated with pneumonia 
in 2009 in Mexico, which first faced the virus A/H1N1/
California/04/2009. 87 % of the dead were aged from 5 to 
59 years old compared with 17 % of this age group patients 
during the past epidemics [50].

Acute sinusitis usually develops as a complication of 
influenza and other ARVI associated with low tissue and 
systemic immunity [51]. The etiology of sinusitis comprises 
sinus infection with diverse flora (bacteria, fungi, viruses), 
which is often present in nasal passages. Except influenza 

virus there are rhino-, adeno-, reo-, parainfluenza virus, 
respiratory syncytial virus, corona virus, Coxsackie virus and 
Echovirus [52]. Viral infection causes significant structural 
failure of respiratory epithelium, up to its destruction. It 
promotes invasion of bacteria in the deep layers of mucosa 
and formation of bacterial foci [53].

The viruses cause ciliated epithelium dysfunction 
(transport, secretory, protective). Thus, the slowing down 
of natural mucus secretion takes place and the duration 
of bacteria contact with epithelium increases and their 
colonization of mucosa intensifies. In course of time 
the metaplasia of epithelium into transitional and multilayer 
squamous one as well as thickening of basal membrane 
take place that makes the secretion of excretions out of 
submucosal glands difficult and leads to their atrophy. 
Eventually the synthesis of this excretion is decreased and 
mucoid serous layer becomes thinner that cause frequent 
exacerbation of inflammation [54]. 73 patients with maxillary 
sinusitis underwent viral examinations, 46 of them suffered 
from acute and 27 – from chronic form of the disease. The 
age of the patients ranged from 18 to 68 years. There were 
41 male and 32 female patients. The presence of HBsAg 
and anti-HCV in blood of patients was investigated by 
elisa test, as well as the IgM and IgG antibodies to herpes 
febrilis type 1/2 and cytomegalovirus. The positive results 
were evidenced in 48 (65.8 %) patients [55]. The influence 
of viruses in the patients with chronic rhinosinusitis has not 
been fully investigated, partly due to diagnostic difficulties 
in virus distinguishing. The frequency of viral revealing was 
41 %. Rhinovirus was detected in 24 % of the examined, 
metapneumovirus – in 16 % [56]. According to other studies, 
corona virus is the most common virus that can be crucial 
in exacerbation of chronic rhinosinusitis symptoms [57,58].

Conclusions
Thus, it is established that at present influenza and other 
ARVI are the most mass diseases, which cause frequent 
epidemics and pandemics and are an urgent matter 
worldwide. The flu affects human health much; it also 
decreases body defenses and may cause various diseases 
of upper and lower respiratory tract, central nervous system, 
kidneys and other organs. Moreover, the flu can exacerbate 
the course of co-morbidities that is dangerous for people 
with chronic diseases (respiratory and cardiovascular 
system, pancreatic cancer, central nervous system, etc.). 
Influenza is very dangerous for the elderly, pregnant and 
infants in particular.

Prospects for further research. Knowledge about 
complications of influenza and other acute respiratory 
viral infections will allow practitioners to use up-to-date 
diagnostic and treatment methods in a timely manner for 
their prevention or rapid elimination of causative agents.
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