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Abstract. Acute respiratory infection (ARI) is an important cause of consultation in the emergency 

room and depending on the general condition of the person; it can become complicated and life-

threatening. The general objective of this study is to identify the immunoserology of acute respira-

tory infections in children under 15 years of age in the city of Riobamba, Ecuador in 2023; it consists 

of a statistical study in 85 children and adolescents. This research made it possible to identify the 

presence or absence of acute respiratory infections. The infections found are provoked by viruses, 

atypical bacteria, or a combination of both pathogens. These diseases may have an atypical origin 

due to previously unknown or little-known pathogens. Another indetermination is caused by the 

lack of knowledge of how the individuals studied were infected. That is why we use Refined Neu-

trosophic Statistics to study the collected data. This theory allows us to make the study more flexible, 

where the indeterminacy caused by ignorance is included, either about the biological origin of the 

diseases or about the immunological origin in the transmission of the disease. Specifically, we use 

the chi-square test for Contingency Tables for data processing. 

 
Keywords: Acute respiratory infection (ARI), immunoserology, neutrosophy, refined neutrosophic statistics, 

contingency table, chi-square test.

 

1 Introduction 

Acute Respiratory Infections (ARIs) are a group of diseases that occur in the respiratory system 

caused by various viral and bacterial agents, with an insidious onset that lasts less than two weeks. 

These types of infections are highly frequent and represent a public health problem. 

Most of these infections are mild; however, complications may arise depending on the immune 

status of the vulnerable person or group, including cases of pneumonia, which can even lead to death. 

This type of disease is more aggressive in the extreme ages of the population, both in pediatric and 

elderly patients. The symptoms of ARI can vary and include fever, cough and often sore throat, 

dyspnea, wheezing, or difficulty breathing. 

Among the acute respiratory infections of the lower respiratory tract, pneumonia stands out due 

to its incidence, severity, high mortality, resource consumption, and the epidemiological changes of 
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the microorganisms causing it. Added to this is the growing bacterial resistance to antimicrobials. 

Pneumonia is a common and potentially serious infection with a significant prevalence in childhood, 

causing the highest morbidity and mortality in the world in children under 5 years of age, especially 

in children in developing countries, whose sociodemographic conditions and health indicators pose 

risks to their quality of life. 

Epidemiological systems have been prepared for common viral and/or bacterial infectious con-

ditions, but changes in lifestyle and health conditions have been determined that lead to new disease 

conditions, which is why it is necessary to recognize the new pathogens that are part of this infection. 

The incidence of respiratory viruses in the 21st century includes H1N1 pmd09, AH3N2, and In-

fluenza B1. In the case of bacterial agents, an increase has been seen in Pseudomonas aeruginosa, Staph-

ylococcus aureus, and Streptococcus pneumoniae. 

When the etiological factors of the infection are recognized, this health problem could decrease 

since there are means for its prevention, through immunizations and viral or antibiotic treatment 

according to the evidence of the pathogen. 

The pediatric population is strongly affected by ARIs. In children under 5 years of age, 95% of 

ARIs are caused by viruses, and a smaller percentage may present complications such as otitis, si-

nusitis, and pneumonia. In this context, a group of bacteria with particular microbiological and clin-

ical characteristics are known as "atypical” agents, which include: Mycoplasma pneumoniae, Chlamyd-

ophila pneumoniae, and Legionella pneumophila, which should be investigated particularly to achieve a 

timely diagnosis and adequate antibiotic treatment. 

In bacterial pneumonia, the main etiological agent is Streptococcus pneumoniae. However, due to 

the introduction of previous vaccines and the use of molecular biology techniques, the etiological 

agents detected have varied, and new pathogens have been identified in recent decades. 

To identify etiologic agents, tests are performed that have allowed us to identify a broad spec-

trum of pathogens in the population. This knowledge is used to create effective treatment lines. Due 

to these findings, serology was the diagnostic method of choice for a long time. This technique is 

based on the detection of IgM antibodies that generally appear 10 days after infection, as well as IgG 

antibodies that can be found approximately 3 weeks after infection. The presence of IgM antibodies 

indicates recent infection, but they can persist for several months. 

However, along with the development of science and technology, new methods have been ap-

plied in the diagnosis of infections. Immunoserology is a method of diagnosing infectious and viral 

diseases through direct observation and detection of serological components to investigate antibod-

ies of the IgA, IgG, and IgM types. 

In Latin America, ARIs are the main cause of consultation and hospitalization in pediatric pa-

tients. Therefore, there is interest in responding to these conditions that cause mortality and illness 

in children; for this reason, a pertinent response must be taken, using antivirals, antibiotics, and re-

sources for the health care of these patients. In addition, it affects work absenteeism and crises in 

parents when children become ill, this being a social problem. 

The main objective of this article is to identify the immunoserology of acute respiratory infections 

in children under 15 years of age in Riobamba, Ecuador during the year 2023. Other objectives that 

we propose are: 

• To characterize the population with acute respiratory infections in children under 15 years 

of age. 

• To identify the presence of atypical viruses and bacteria causing acute respiratory infec-

tions in children under 15 years of age using the indirect immunofluorescence technique. 

• Relate bacterial and viral incidence according to the characterization of the population with 

acute respiratory infections. 

The task we propose is broad since it is not enough to know what is happening with the current 

pediatric population of Riobamba in terms of the incidence of respiratory diseases, since the behavior 

of these diseases itself is a question. Some bacteria were believed to be eliminated and have emerged 
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due to the loss of sensitivity to medications. Human populations have spread to areas where there 

were previously only wild animals and this has caused the infection of humans with zoonotic dis-

eases such as the COVID-19 virus. Contact between humans from different countries due to in-

creased international transportation has caused infection with viruses such as the COVID-19 pan-

demic itself that hit all countries in the world. So, there are still unknown aspects within this subject, 

nor can the infection from one population to another be controlled, nor can it even be specified how 

this occurs. Therefore, Neutrosophy is the appropriate theoretical framework to carry out the study. 

Neutrosophy is the branch of philosophy that studies neutrality, but also the indeterminacy 

caused by the unknown, the contradictory, the paradoxical, the inconsistent, and so on [1, 2]. Neu-

trosophic Statistics extends classical statistical methods to data or parameters in interval form, or 

when the population or sample size is not exactly known [1-4]. This is very common in the problem 

we are studying, which is why the tool chosen for the study is Refined Neutrosophic Statistics [1, 2]. 

In Refined Neutrosophic Statistics, data are represented as products of real values by interval-

like elements that signify various forms of truthfulness, indeterminacy, or falsity [1, 2]. In this case, 

we want to represent the data in the form of refined neutrosophic numbers, where one part repre-

sents the indeterminacy due to ignorance, divided into two types: biological ignorance due to the 

type of virus, unexplained disease, among others, and on the other hand epidemiological ignorance, 

due to a component of lack of knowledge of how the disease is transmitted from one individual to 

another. 

This paper is divided into a section of Preliminaries where Refined Neutrosophic Statistics is 

recalled. The following section contains the details of the study carried out. We conclude the article 

with the Conclusion section. 

2 Refined Neutrosophic Statistics 

Definition 1: ([1, 2]) Let X be a universe of discourse. A Neutrosophic Set (NS) is characterized by 

three membership functions, uA(x), rA(x), vA(x) ∶ X →  ] 0
− , 1+[ , which satisfy the condition 

0 ≤− inf uA(x) + inf rA(x) + inf vA(x) ≤ sup uA(x) + sup rA(x) + sup vA(x) ≤ 3
+ for all xX . 

uA(x), rA(x), and vA(x) are the membership functions of truthfulness, indeterminacy, and falseness 

of x in A, respectively, and their images are standard or non-standard subsets of ] 0− , 1+[. 

Definition 2: ([1, 2]) Let X be a universe of discourse. A Single-Valued Neutrosophic Set (SVNS) 𝐴  

on 𝑋 is a set of the form: 

A =  {〈x, uA(x), rA(x), vA(x)〉: x ∈ X}              (1) 

Where uA, rA, vA ∶ X →  [0,1], satisfy the condition 0 ≤ uA(x) + rA(x) + vA(x) ≤  3  for all xX . 

uA(x), rA(x), and vA(x) denote the membership functions of truthfulness, indeterminate, and false-

ness of x in A, respectively. For convenience, a Single-Valued Neutrosophic Number (SVNN) will be 

expressed as A =  (a, b, c), where a, b, c  [0,1] and satisfy 0 ≤ a + b + c ≤ 3. 

Neutrosophic Statistics extends classical statistics, such that we deal with set values rather than 

crisp values [1, 2, 5-7]. 

Neutrosophic Descriptive Statistics is comprised of all techniques to summarize and describe the 

neutrosophic numerical data characteristics. 

Neutrosophic Inferential Statistics consists of methods that allow the generalization from a neutro-

sophic sampling to a population from which the sample was selected. 

Neutrosophic Data is the data that contains some indeterminacy. Similarly to classical statistics, it 

can be classified as: 

• Discrete neutrosophic data, if the values are isolated points. 

• Continuous neutrosophic data, if the values form one or more intervals. 

Another classification is the following: 

• Quantitative (numerical) neutrosophic data; for example a number in the interval (we do not 

know exactly), 47, 52, 67, or 69 (we do not know exactly); 
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• Qualitative (categorical) neutrosophic data; for example: blue or red (we do not know ex-

actly), white, black or green or yellow (not knowing exactly). 

The univariate neutrosophic data is a neutrosophic data that consists of observations on a neutro-

sophic single attribute. 

Multivariable neutrosophic data is neutrosophic data that consists of observations on two or more 

attributes. 

A Neutrosophical Statistical Number N has the form N = d + I, [5-7], where d is called the determi-

nate part and I is called the indeterminate part. 

A Neutrosophic Frequency Distribution is a table displaying the categories, frequencies, and relative 

frequencies with some indeterminacy. Most often, indeterminacies occur due to imprecise, incom-

plete, or unknown data related to frequency. As a consequence, relative frequency becomes impre-

cise, incomplete, or unknown too. 

Neutrosophic Survey Results are survey results that contain some indeterminacy. 

A Neutrosophic Population is a population not well determined at the level of membership (i.e. not 

sure if some individuals belong or do not belong to the population). 

A simple random neutrosophic sample of size n from a classical or neutrosophic population is a sam-

ple of n individuals such that at least one of them has some indeterminacy. 

A stratified random neutrosophic sampling is the pollster groups of the (classical or neutrosophic) 

population by strata according to a classification. Then, the pollster takes a random sample (of ap-

propriate size according to a criterion) from each group. If there is some indeterminacy, we deal with 

neutrosophic sampling. 

Additionally, we describe some concepts of interval calculus, which should be useful in this pa-

per. 

Given N1 = a1 + b1I and N2 = a2 + b2I two neutrosophic numbers, some operations between 

them are defined as follows, [1,2, 5-7]: 

N1 + N2 = a1 + a2 + (b1 + b2)I (Addition), 

N1 − N2 = a1 − a2 + (b1 − b2)I (Difference), 

N1 × N2 = a1a2 + (a1b2 + b1a2 + b1b2)I (Product), 

N1

N2
=
a1+b1I

a2+b2I
=

a1

a2
+
a2b1−a1b2

a2(a2+b2)
I (Division). 

Additionally, given I1  =  [a1, b1] and I2  =  [a2, b2] we have the following operations between 

them: 

1. I1 ≤ I2 if and only if a1 ≤ a2 and b1 ≤ b2. 

2. I1 + I2  =  [a1 + a2, b1 + b2] (Addition); 

3. I1 − I2  =  [a1 − b2, b1 − a2] (Subtraction), 

4. I1 ∙ I2  =  [min{a1b1, a1b2, a2b1, a2b2},max{a1b1, a1b2, a2b1, a2b2}] (Product), 

5. 
I1

I2
= [

a1

b1
,
a2

b2
], always that 0 I2 (Division). 

6. √I = [√a, √b], always that a ≥ 0 (Square root). 

7. In = I ∙ I ∙ ⋯ ∙ I ∙ I⏟      
n times

. 

Smarandache also defined types of truth, indeterminacy, and falsity in a symbolic way beyond 

the T, I, and F. He called this refinement, where T is divided into T1,  T2, … ,  Tp; I1,  I2, … ,  Iq; 

F1,  F2, … ,  Fr, which depend on the problem [8-17]. Specifically, he extended the numbers of the 

form given in Equation 1, to represent the Refined Neutrosophic Numbers. 
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Definition 3: ([8-10]) Given 𝐼1,  𝐼2, … ,  𝐼𝑞, with 𝑞 ≥ 1, a Refined Neutrosophic Number is obtained 

from the set above as Nq = a + b1I1 + b2I2 +⋯+ bqIq, where a is the determinate part and bjIj ( j =

 1,2,… , q) are the indeterminate parts, such that a, b1, b2, … , bq are real or complex numbers. 

Some properties that are fulfilled are those shown below: 

• mIk + nIk = (m+ n)Ik, 

• 0Ik = 0, 

• Ik
n = Ik, 

• 
Ik
Ik
⁄ = undefined, 

• IjIk with j ≠ k is defined depending on the problem being addressed. 

3 Results 

The final eligible population for this study was made up of a total of 400 patients, all under 15 

years of age, with an acute respiratory infection, located in Riobamba. A prior estimate is necessary 

and if it is difficult to obtain it, a proportion of 50% is usually taken, that is, p = q = 0.5. Simple random 

sampling was used. 

 

The following calculation was made for the study: 

 

N= 400, 

p= q= 0.5 → 50% of the population has the characteristic studied, 

Z= 2; 95.5% probability that the results obtained in the sample are valid, 

E= 5%→ 0.05 valid error allowed. 

𝑛 =
𝑝.𝑞.𝑁.𝑍2

𝐸2.(𝑁−1)+𝑝.𝑞.𝑍2
              (2) 

To characterize the population with acute respiratory infections, frequencies, relative frequencies, 

and analysis of these were calculated in the information collected from the population under study, 

see Table 1. 

 
Table 1. Characteristics of the population studied with Acute Respiratory Infection. Source: Prepared by 

the authors. 

 

Feature Total patients (n= 85) 

Sex   

Male 34 (40%) 

Female 51 (60%) 

Age range  

Less than 5 years old 2 (2.4%) 

5 to 10 years 33 (38.8%) 

11 to 15 years 33 (38.8%) 

Over 15 years old 17 (20%) 

Influenza Vaccination 

Yes 12 (14%) 

No 73 (86%) 

Poultry farming  

Yes 21 (25%) 
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No 64 (75%) 

Pig farming  

Yes 5 (5.8%) 

No 80 (94.2%) 

 

For the study we carried out we have identified the following variables. 

 

Nominal variable: immunoserology of acute respiratory infections, 

Conceptual variable: immunoserology, with which studies are carried out aimed at diagnosing 

human infectious and viral diseases using direct observation and component detection methodolo-

gies. 

Operational variable: the process of immunoserology of acute respiratory infections through in-

direct immunofluorescence for the detection of atypical agents, can determine the relationship be-

tween the causal agents of the infections, and the viral or bacterial etiology. 

For more details on the variables see Table 2. 

 
Table 2. Operationalization of Variables. Source: Own elaboration. 

 

Aim Variable Dimensions Indicators 

To characterize the population with 

acute respiratory infections in chil-

dren under 15 years of age. 

Sex Men 

Women  

Frequency 

Age Years compliments Average 

Standard deviation 

Age groups 

Exposure  Presence of exhibition Poultry farming 

Pig farming 

Vaccination Condition Vaccine Vaccinated 

Not vaccinated 

To identify the presence of viruses 

and bacteria causing acute respira-

tory infections in children under 15 

years of age using the indirect immu-

nofluorescence technique. 

Etiology of 

Acute Respira-

tory Infection 

 

Viral 

Bacterial  

Mixed 

Incidence of Viral Eti-

ology 

Incidence of bacterial 

etiology 

Incidence of Mixed 

Etiology (Viral and 

Bacterial) 

Relate bacterial and viral incidence 

according to the characterization of 

the population with acute respira-

tory infections. 

Relationship of 

variables 

Bacterial, viral, and 

mixed incidence ac-

cording to population 

characterization vari-

ables 

Bacterial, viral, and 

mixed incidence ac-

cording to sex. 

Bacterial, viral, and 

mixed incidence ac-

cording to age. 

Bacterial, viral, and 

mixed incidence ac-

cording to exposure. 

Bacterial, viral, and 

mixed incidence ac-

cording to vaccina-

tion. 
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The pathogens to be studied are summarized in Table 3. 

 
Table 3. Viruses and bacteria that cause ARIs to be detected in the study using indirect immunofluores-

cence. Source: Own elaboration. 

 

Pathogen Type of pathogen 

LEGIONELLA PNEUMOPHILA SG 1 Bacteria 

MYCOPLASMA PNEUMANIAE 

COXIELLA BURNETTI 

CHLAMYDOPHILA PNEUMONIAE 

ADENOVIRUS Virus 

RESPIRATORY SYNCYTIAL VIRUS 

INFLUENZA A 

INFLUENZA B 

PARAINFLUENZA 1, 2 and 3 

 

The data obtained is represented by Refined Neutrosophic Numbers of the form 𝑝 = 𝛼 + 𝛽𝐼1 +

𝛾𝐼2, where 𝛼 is the determined part, 𝛽𝐼1 is the indeterminate part produced by biological or clinical 

indeterminacy, for example, if there are doubts about the real presence or not of the disease. 𝛾𝐼2 is 

the indeterminate part obtained from indeterminacy for epidemiological reasons, for example, due 

to a lack of explanation on how people became infected. We have, 𝛼, 𝛽, 𝛾 ∈ ℝ and in general to con-

vert 𝑝 to intervals we have 𝐼1 = [0, 1] and 𝐼2 = [0, 1]. 

To process the data we de-neutrosophy them using Equation 3 ([1, 2]): 

𝜆([𝑎, 𝑏]) =
𝑎+𝑏

2
                        (3) 

Data are quantities of individuals that fall into certain categories. 

The next step is to place the cases in contingency tables, and then apply the chi-square test [18]. 

The final results are shown in Tables 4-10. Table 4 contains the results of the biological origin of 

ARI concerning the four age ranges of the patients and the p-value of applying the Chi-square test. 

 
Table 4. Origin of Acute Respiratory Infection as a Function of Age. In parentheses, the value de-neu-

trosiphied appears. Source: Own elaboration. 

 

Feature 
Total patients Diagnosis 

p-value* 

 Bacterial Viral Mixed Negative 

Age      0.29227 

Less than 5 years 4 0 1 1 1   

5 to 10 years 33 + 6𝐼1(36) 6 + 2𝐼1(7) 3 + 2𝐼1(4) 21 + 2𝐼1(22) 1  

11 to 15 years 32 4 2 20 6   

Over 15 years old 17 + 4𝐼1(19) 2 + 2𝐼1(3) 0 10 + 2𝐼1(11) 2   

 

Table 5 represents the contingency table of biological disease origin versus vaccination. Note the 

p-value of applying the Chisquare test. 
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Table 5. Diagnosis of Acute Respiratory Infection based on Immunization in pediatric patients studied.  

The de-neutrosiphied value appears in parentheses. Source: Own elaboration. 

 

Feature 

Total pa-

tients 
Diagnosis 

p-value* 

 Bacterial Viral Mixed Negative 

Influenza Vaccination         0.25635 

Yes 12 0 0 10 2  

No 
68 + 10𝐼1(73) 12 + 4𝐼1(14) 6 + 2𝐼1(7) 

52 +

4𝐼1(54) 
8   

 

Table 6 relates the raising of poultry or pigs in the patient's home against the origin of the disease 

and the p-value of the test. This is because some ARIs have a zoonotic origin. 
 

Table 6. Diagnosis of Acute Respiratory Infection according to the condition of living with animals (poultry 

and pigs) in pediatric patients studied. The de-neutrosiphied values appears in parentheses. Source: Own 

elaboration. 
 

 

Tables 7-10 contain the relationship of pathogens against the sex of the patient, immunization, 

presence of poultry raising in the home, and presence of pig raising in the home, respectively. 

 
Table 7. Etiological agents are identified according to the sex of pediatric patients. 

 

Etiological Agent/Total patients   

 Man Women p-value* 

Legionella pneumophila 27 39 

0.51112 

Mycoplasma pneumoniae 3 7 

Coxiella Burnetti 0 3 

Chlamydophila Pneumoniae 0 5 

Adenovirus 1 4 

V. Respiratory syncytial 1 1 

Influenza A 4 4 

Influenza B 19 36 

Feature Total patients Diagnosis 
p-

value* 

   Bacterial Viral Mixed Negative  

Poultry farming      0.15556 

Yes 
20 + 6𝐼1(23) 2 + 2𝐼1(3) 2 + 2𝐼1(3) 

16 +

2𝐼1(17) 
0   

No 
62 + 4𝐼1 + 2𝐼2(65) 

10 + 2𝐼1 + 𝐼2 
(11.5) 

4 
38 +
2𝐼1 +
𝐼2(39.5) 

10  

Pig farming      0.81367 

Yes 5 1 0 3 0   

No 
76 + 8𝐼1 + 2𝐼2 (81) 

11 + 4𝐼1 +
𝐼2(15.5) 

6 

49 +
4𝐼1 +
𝐼2(52) 

10   
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Etiological Agent/Total patients   

 Man Women p-value* 

Parainfluenza 1,2 and 3 15 33 

 

Table 8. Established etiologic agents in pediatric patients with influenza immunization. Source: Elaboration 

own. 
 

Influenza Vaccination Yes No p-value* 

Legionella pneumophila 8 58 

0.57102 

Mycoplasma pneumoniae 3 7 

Coxiella Burnetti 0 3 

Chlamydophila Pneumoniae 0 5 

Adenovirus 0 5 

V. Respiratory syncytial 1 1 

Influenza A 1 7 

Influenza B 9 46 

Parainfluenza 1,2 and 3 8 40 

 

Table 9. Etiological agents were identified among groups exposed and not exposed to poultry farming. 

Source: Prepared by own. 
 

Poultry farming Yes No p-value* 

Legionella pneumophila 18 48 

0.59874 

Mycoplasma pneumoniae 0 10 

Coxiella Burnetti 0 3 

Chlamydophila Pneumoniae 1 4 

Adenovirus 1 4 

V. Respiratory syncytial 0 2 

Influenza A 2 6 

Influenza B 16 39 

Parainfluenza 1,2 and 3 15 33 

 

Table 10. Etiological agents were identified among groups exposed and not exposed to pig farming. Source: 

Prepared by own. 

 

Pig farming Yes No p-value* 

Legionella pneumophila 4 62 

0.96521 

Mycoplasma pneumonia 1 8 

Coxiella Burnetti 0 3 

Chlamydophila Pneumoniae 0 5 

Adenovirus 0 5 

V. Respiratory syncytial 0 2 

Influenza A 0 8 
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Pig farming Yes No p-value* 

Influenza B 2 52 

Parainfluenza 1,2 and 3 3 45 

Conclusion 

In this paper, we conducted a study on a group of patients up to 15 years of age from the city of 

Riobamba, Ecuador during the year 2023, who suffer from Acute Respiratory Infections. 85 patients 

were analyzed as a random sample from a potential population of 400 children and adolescents. The 

data were statistically processed using Refined Neutrosophic Statistics. This mathematical tool al-

lowed us to take into account imprecise cases due to uncertainty about the etiology of the disease or 

uncertainty due to epidemiological factors related to the source of infection. Based on the results 

obtained, we reached the following conclusions: 

1. Pediatric patients in the study are most frequently in the 11-15-year age range with a low 

influenza vaccination rate. 

2. Among the etiological agents of acute respiratory infections analyzed through indirect im-

munofluorescence are: Legionella pneumophila sg 1, Mycoplasma pneumoniae, Coxiella burnetti, 

Chlamydophila pneumoniae, Adenovirus, Respiratory syncytial virus, Influenza a, Influenza b and 

Parainfluenza 1, 2 and 3; it is found that for viral etiology the most contagious per patient 

are influenza b and parainfluenza; in addition, in bacterial etiology the most frequent is Le-

gionella pneumophila sg 1. 

3. The incidence of Legionella pneumophila SG 1 is extremely important because it is present in 

all the applied categorizations: all age groups, vaccinated and unvaccinated, as well as its 

high frequency; and it is associated with bacterial pneumonia. This timely diagnosis can 

improve the health condition of the pediatric patient and generate appropriate treatment 

options. 

4. In general terms, infections transmitted by patients have a mostly viral rather than bacterial 

etiology, however, there is a tendency that as the patient's age increases, the bacterial load 

increases but without becoming greater than the viral load. 

5. In the pediatric patients in the study, a smaller proportion of healthy groups are present, 

in the absence of contagion with the infections in the test. Another minority group is mor-

bidity, associated with mono-infection in respiratory disease. Morbidity is mostly of bac-

terial rather than viral etiology and is completely absent when patients receive the influ-

enza vaccine. The largest group of pediatric patients present in the study shows a co-infec-

tion of approximately 70%, generally including co-infection of viruses, bacteria, or viruses 

and bacteria. The category of co-infection of viruses and bacteria in the same patient is 

associated with contagion by viral etiology and then complications due to bacterial super-

infections throughout the epidemic. 

6. After the application of the flu vaccine, it is mostly in the category of co-infection. This co-

infection is most frequent in two and one bacteria, a combination corresponding to Le-

gionella pneumophila sg 1, influenza b, and parainfluenza. 

7. The application of the vaccine suppresses some bacterial pathogens (Coxiella burnetti and 

Chlamydophila pneumoniae), and a virus (Adenovirus) in infected patients, observing up to a 

co-infection of three viruses and one bacteria. However, no significant relationship is found 

in the percentage differentiation of respiratory disease infections per patient between indi-

viduals who were exposed to the vaccine and those who were not exposed. 
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