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Abstract

Influenza A and B viruses cause epidemics every year, with approximately 3-5 million serious cases and about 300 thousand deaths worldwide.
Most patients die from bacterial complications of influenza. The authors studied the course, laboratory findings, complications and causes of death
in a set of 261 patients over the age of 65, of whom 218 were hospitalized and 43 were treated in an outpatient setting. Typical flu symptoms
included fever, cough, general weakness, fatigue, myalgia, arthralgia, headache and chills. Patients who later developed complications had elevated
values of CRP, procalcitonin, urea and creatinine. Of the bacterial agents, Klebsiella pneumoniae and Streptococcus pneumoniae were most often
involved in complications. The antiviral drug oseltamivir was administered to 226 of 261 seniors. 47 (18.01%) people died from influenza and its
complications. The causes were severe pneumonia with acute respiratory insufficiency and severe heart failure. As an effective prevention of the

development of diseases and complications, the authors recommend annual timely vaccination, optimally with a tetravalent influenza vaccine.

Introduction

Influenza is an infectious disease caused by influenza viruses
A and B, which belong to the family of orthomyxoviruses. Viruses
belong to the genus of influenza viruses. The rarer influenza virus C
then forms a completely separate special genus. Influenza A and B
viruses are responsible for epidemics each year, with approximately
3-5 million serious cases and about 300,000 deaths worldwide [1].
The European Centre for Disease Control estimates that influenza
causes more than 38,000 deaths in Europe every year [2]. Mortality
is not significantly different when affected by influenza A and B. Itis
approximately 16% for the former and about 10% for the latter [3].
Most patients die from complications of influenza. A more common
complication of influenza is bacterial pneumonia. Bronchitis and
sinusitis can also occur in the airway area. Dangerous complications
of influenza can also concern the heart, mainly myocarditis and
pericarditis. Up to 90% of pericarditis in developed countries are
idiopathic, which could be related to a viral disease [4]. Normally,
exacerbations of various chronic diseases (COPD, bronchial asthma,
chronic heart failure and others) can be observed as a complication.

Material and Methods

A retrospective analysis of patient data was performed. The
monitored group consisted of all patients over 65 years of age, who
were diagnosed with influenza in the period between 1 January
2018 and 31 December 2020 at all workplaces of the University
Hospital in Pilsen on the basis of anamnesis, clinical picture and
subsequent virological examination. Retrospectively, data from the
electronic medical records of patients in the WinMedicalc program
(Medicalc Software, s. r. 0., Plzen, Czech Republic) were obtained.
We monitored the anamnesis and nature of the difficulties,
symptoms at the initial examination, laboratory results, results of
microbiological examinations, complications and the final condition.
We also noted flu vaccination information. Prior to processing, data
anonymization was carried out. The data was processed in the
Excel 2016 spreadsheet editor (Microsoft Corporation, Redmond,
USA). Statistical processing was carried out using the PROGRAM
STATISTICA (StatSoft CR, s. r. 0., Prague, Czech Republic). The local
ethics committee was informed prior to the start of data collection
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and, due to the nature of the study, no approval or informed consent
of patients was required.

Results
Table 1: Symptoms of influenza A in the elderly in 2018-2020.
Patients
Symptom group Symptom
n %
fever 218 83,52
chills 41 15,7
General
nausea 37 14,18
fatigue 166 63,6
headache 21 8,06
nasal congestion 30 11,49
Head and neck rhinorrhea 11 4,21
sore throat 23 8,81
hoarseness 9 3,45
myalgia 106 40,61
arthralgia 101 38,7
Neuromuscular
infirmity 182 69,73
chest pain 20 7,66
abdominal pain 11 4,21
vomiting 19 7,28
Gastrointestinal
diarrhea 33 12,64
flatulence 19 7,28
cough 189 72,41
Pulmonary hemoptysis 5 1,92
pleuritic pain 14 5,36

In the study period, the diagnosis of influenza A was confirmed
in 602 patients. Of these, 261 were seniors (43.36%), 286 patients
(47.51%) were of working age and 55 were children (9.13%).
There were 143 women and 118 men in the senior group. The
average age was 77.48 years, the median being 76 years, with a
minimum of 65 years and a maximum of 99 years. The maximum
number of diagnosed flu illnesses in the elderly was during the
month of February. Of the 261 patients over 65 years of age, only
43 were treated on an outpatient basis, all without risk factors
and complications, and 218 were hospitalized. Of the 218 seniors
hospitalized, 163 (74.77%) were treated in a standard bed, 40
(18.35%) required a stay in a first- or second-degree intensive care
bed, and 15 patients (6.88%) required higher-level resuscitation
careinathird-degreeintensive care bed. From the pointofview ofthe
patient’s first contact with the doctor from the onset of symptoms,
the largest group consisted of seniors who were examined by the
doctor on the 3rd day from the onset of symptoms. There were 121
patients (46.36%) of 261. The interval from the onset of difficulties
to the first medical examination is shown in Figure 1. The most
common symptoms of influenza in the elderly were fever in 218
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cases (83.52%). Cough occurred in 189 seniors (72.41%). Fever
and cough combined occurred in 160 cases (61.3%). Other more
common symptoms included reported general weakness in 182
(69.73%) and fatigue in 166 elderly patients (63.6%). 106 patients
(40.61%) suffered from myalgia, while 101 patients (38.7%)
suffered from arthralgia. Headache was reported by only 21
patients (8.06%) in the senior population. At baseline, 41 patients
(15.7%) reported chills. The incidence of flu symptoms in patients
in our set is shown in Table 1. In blood counts, the mean leukocyte
count at the first blood draw was 9.23 x 10°/L, erythrocytes 4.31
x 10'?/L and platelets 188.14 x 10°/L. The mean value in seniors
with an uncomplicated course was 51 mg/L, in patients with
complications 90.79 mg/L. Procalcitonin levels were determined in
only 147 of the 261 patients. Of these, the average value for patients
without complications was 0.33 mg/L and for complicated seniors
1.73 mg/L. By default, urea and creatinine levels were monitored.
In patients without complications, values were within the limits
of normal, but in patients with complications of influenza disease
the mean values of urea were 11.2 mmol/L and creatinine was
126.59 mmol/L. In the whole set, the average values of sodium in
the ionogram were 138.95 mmol/L, chloride was 101.54 mmol/L
and potassium was 4.0 mmol/L. No complications were observed
in 69 seniors in the group. 192 (73.56%) experienced a diverse
range of complications. 114 seniors of the whole group (43.68%)
developed pneumonia, the etiology of which was demonstrated in
48 cases. Most often these were the bacteria Klebsiella pneumoniae
and Streptococcus pneumoniae. 69 cardiac patients of older age
experienced acute cardiac decompensation. Acute respiratory
insufficiency was diagnosed in 72 patients (27.59%). Of these, 49
received sufficient oxygen therapy with a mask or nasal spikes with
a higher oxygen flow, 8 were connected to HFNO, 5 temporarily
required non-invasive lung ventilation in an intensive care bed, and
another 10 had to have secured airways by tracheal intubation and
artificial lung ventilation. Acute renal impairment was confirmed in
41 patients (15.71%). In addition to pneumonia, we diagnosed acute
bronchitis in 37 cases. In 14 patients, we observed an exacerbation
of chronic obstructive pulmonary disease. Another more common
infectious complication of influenza, outside the respiratory tract,
was a urinary tract infection that occurred in 20 patients (7.66%) of
our total population. An overview of complications of influenza in
our patient population is shown in Table 2. Antiviral treatment with
oseltamivir was indicated in 226 of the 261 seniors (86.59%) of our
population. Other antiviral drugs effective against influenza viruses
were not used. Demonstrably, only 11 seniors in whom the disease
was confirmed were vaccinated against influenza; an effective
prevention of the development of the disease. Hospitalization was
necessary in 6 of them because there were complications within
the respiratory system. Neither of these patients died. 105 patients
were found not to be vaccinated, in the remaining 145 seniors the
information about the flu vaccination cannot be traced back in the

American Journal of Biomedical Science & Research 455



Am ] Biomed Sci & Res

medical records. Of the 261 seniors, 47 died from influenza and its
complications (18.01%). Most of these patients developed severe
pneumonia with acute respiratory insufficiency. In some patients,

severe heart failure occurred simultaneously or independently.

Table 2: Complications of influenza A in the elderly in 2018-2020.

Copy@ Dalibor Sedldcek

One patient developed acute colitis followed by an ileous condition.
Decompensation of other chronic diseases of patients in older age

was usually observed.

Patients
Complication
n %

acute sinusitis 10 3,83
acute tonsillitis 5 1,92
acute bronchitis 37 14,18
pneumonia 114 43,68
acute respiratory insufficiency 72 27,59
heart failure 69 26,44
myocarditis 4 1,53
acute renal failure 41 15,71
urinary tract infection 20 7,66
encephalopathy 7 2,68
encephalitis 2 0,77
myositis 2 0,77
ileus 1 0,38

Day of the first contact

Patients’ First Contact with the Physician

100 120 140

Mumber of patients

Figure 1: The day of the first contact of the patient in senior age with the doctor from the beginning of the difficulties

Discussion

Seniors are one of the risk groups at high risk for complications
of influenza, which is why annual vaccination is recommended for
them [5-7]. The symptomsofinfluenzaintheelderly are differentand
concern, as in adults of working age and in children, the respiratory

and digestive tract, the musculoskeletal system. We also observe

the classic, general symptoms of a viral disease. These often include
fever, cough, myalgia, breathing-dependent chest pain, headache,
sore throat and chills [8-10]. Most often, however, fever and cough
occur directly [11]. The results of our study confirm this. Fever
occurred in 83.52% and cough in 72.41% of seniors. Together, these
symptoms occurred in 61.3%. However, some results show that in
the elderly, fever and cough have a significantly lower predictive
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value for influenza than in the adult population of working age
[12]. Some authors point out that in seniors we may encounter
an absence of fever and only mild systemic symptoms more often
than in young adults, but qualitative changes in consciousness
are more common [13,14]. More often we can also encounter
only fever and impaired consciousness, especially if pneumonia
occurs at the same time as a complication of influenza disease
[15]. In general, it is necessary to state that at the time of increased
incidence of influenza, an automated system for measuring body
temperature at the entrance to an urgent reception can increase the
detection of patients with this disease. An increase in the number
of people caught with elevated body temperature correlates with
an increased incidence of influenza in a given region [16]. Even
during the flu season, one should not forget about the possibility
of contracting the SARS-CoV-2 virus. Covid-19 co-infection with
influenza has been repeatedly documented. It is more common in
elderly patients or people with other risk factors [17,18]. Accurate
and early diagnosis of influenza is essential for the elderly, as they
are at risk of developing serious complications [19,20]. The most
common complications include pneumonia, invasive bacterial
co-infection, myositis and exacerbation of chronic diseases
[21]. Chronic diseases include cardiovascular diseases, chronic
respiratory diseases, renal, hepatic and hematological diseases
[22]. Even in our group of patients, we observed pneumonia as the
most common complication. This occurred in 43.68% of seniors.
Influenza viruses themselves can cause severe pneumonia, however,
mortality is significantly increased mainly by secondary bacterial
pneumonia [23]. This is the case in normal epidemic occurrences,
and it has been even more pronounced in most pandemics
in documented history [24-26]. The most common pathogen
causing bacterial pneumonia in influenza disease is Streptococcus
pneumoniae [27-29]. Staphylococcus aureus, including MRSA [30],
is also more frequently reported. In our study, we detected the
bacteria Klebsiella pneumoniae and Streptococcus pneumoniae the
most. Among the most common complications we observed acute
bronchitis, exacerbation of chronic respiratory diseases and acute
respiratory insufficiency in the respiratory tract. Not infrequently,
acute cardiac decompensation occurred as a complication. We also
often observed acute deterioration of kidney function, sometimes
of a higher degree, which is a commonly described, not rare,
complication of influenza disease [31]. Laboratory findings were
in no way out of line with common findings in respiratory viral
diseases. Mostly leukocytosis was observed in the blood count. The
level of C reactive protein was also consistent with the findings in
common viral infections.

Procalcitoninreliably indicated possible bacterial complications
of influenza.

A side finding of our study is the fact that interleukin-6 is not
commonly examined in our hospital in flu patients, although it is
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a significant predictor of the severity of influenza disease and its
further development [32], as is the case, for example, with covid-19
[33,34]. The interval of the first contact with the doctor from the
beginning of the symptoms of the disease was often decisive for the
further prognosis of the patient. On the first day of difficulties, no
patient sought medical help. In the interval of 2-5 days from the
beginning of the onset of symptoms, 96.43% of patients came to
the university hospital, the rest came on the 6th day of persistent
difficulties. Lam [11] reports that in the group of elderly patients
studied by him, 54% visited the emergency department 2-5 days
after the onset of symptoms. Even later, 29% of elderly patients did
so. We consider it important to state that all patients over 65 years
of age who died of influenza and its complications in the teaching
hospital in the monitored period came into contact with the doctor
no earlier than on the 3rd day after the onset of the difficulties.
In our group, 226 out of 261 seniors (86.59%) were treated with
oseltamivir. It was usually administered twice daily, orally, at a dose
of 75 mg. In no case was the possible development of resistance
to oseltamivir observed in the literature [35,36]. Normally, patients
were not corticosteroids, as many studies have shown an increase
in mortality [37-39], a greater number of complications [40,41] and

a prolonged release of the influenza virus [42].
Conclusion

Seniors are a group of fragile patients with many chronic
diseases and smaller reserves of the organism. The most common
symptoms, and thus the predictors of the disease, during the flu
season are mainly the rapid onset of fever and dry cough. Influenza
in the elderly is often accompanied by many complications.

These are pneumonia, exacerbation of chronic diseases of the
respiratory and cardiovascular systems, liver disease, impaired
renal function and myositis. In our group of patients, pneumonia
was the most common. Acute heart failure and impaired renal
function were also treated more often. Mortality in our population
reached 18.01%. The most effective prevention of the development
of influenza and its complications is the available vaccination with a
tetravalent vaccine, which contains an inactivated split virus of four
strains of influenza A and B.
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