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ABSTRACT Objective: We examined the frequency of respiratory
syncytial virus (RSV) and influenza co-infection in patients with acute
bronchiolitis who visited the pediatric emergency department, and their
effects on the course of the disease by evaluating their nutritional sta-
tus using the Prognostic Nutritional Index (PNI) score. Material and
Methods: A retrospective cohort study was conducted at Balikesir
Atatiirk City Hospital between January 2022-January 2024. A total of
400 patients aged 1-24 months with acute bronchiolitis were included
in the study. Patients were classified into 3 groups: RSV positive
(Group 1), influenza positive (Group 2), and co-infection (Group 3).
Patients were divided into normal (PNI >45) and poor (PNI <45) nu-
tritional status groups. Results: A total of 400 patients were analyzed:
240 (60%) RSV positive, 100 (25%) influenza positive, and 60 (15%)
co-infection cases. In the co-infection group, 46.7% of patients had
poor PNI scores (<45). In the co-infection group, the proportion of pa-
tients with low PNI score was 46.7% and hospitalization rate was
71.4%, intensive care unit requirement was 21.4% and continuous pos-
itive airway pressure requirement was 32.1% (p<0.05). Patients with
low PNI scores had significantly longer hospitalization (7.4+2.8 days)
compared to those with normal PNI scores (4.6+1.8 days) (p<0.05).
Conclusion: The PNI score proved to be a crucial indicator for pre-
dicting patient outcomes in bronchiolitis cases. The combination of
RSV and influenza infections in patients who have inadequate nutri-
tion leads to longer hospital stays and requires more respiratory support
and results in higher hospitalization rates.
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OZET Amagc: Calismamizda, pediatri acil servisine bagvuran akut
bronsiyolit hastalarinda respiratuar sinsityal viriis (RSV) ve influenza
koenfeksiyon sikligini ve Prognostik Beslenme indeksi (PNI) skoru
kullanarak beslenme durumlarini degerlendirerek, bunlarin hastalik sey-
rine etkilerini inceledik. Gere¢ ve Yontemler: Balikesir Atatiirk Sehir
Hastanesinde, Ocak 2022-Ocak 2024 tarihleri arasinda retrospektif bir
kohort ¢aligmasi gerceklestirildi. Calismaya, 1-24 aylik akut bronsiyo-
litli toplam 400 hasta dahil edildi. Hastalar 3 gruba ayrildi: RSV pozi-
tif (Grup 1), influenza pozitif (Grup 2) ve koenfeksiyon (Grup 3).
Hastalar, normal (PNI >45) ve zayif (PNI <45) beslenme durumu grup-
larina ayrildi. Bulgular: Toplam 400 hasta analiz edildi: 240 (%60)
RSV pozitif, 100 (%25) influenza pozitif ve 60 (%15) koenfeksiyon ol-
gusu. Es zamanli enfeksiyon grubunda, hastalarin %46,7’sinin PNI
skoru diisiiktii (<45). Es zamanli enfeksiyon grubunda, diigiik PNI
skoru olan hastalarin orani %46,7, hastaneye yatis oran1 %71,4, yogun
bakim {initesi gereksinimi %21,4, siirekli pozitif hava basinci gereksi-
nimi ise %32,1 idi (p<0,05). Diisiik PNI skoru olan hastalar (7,4+2,8
giin), normal PNI skoru olanlara (4,6+1,8 giin) kiyasla anlamli olarak
daha uzun siire hastanede yatmislardir (p<0,05). Sonug¢: PNI skoru-
nun, bronsiyolit olgularinda hasta sonuglarini tahmin etmek i¢in 6nemli
bir gosterge oldugu kanitlanmustir. Yetersiz beslenen hastalarda RSV ve
influenza enfeksiyonlarinin birlesimi, daha uzun hastanede kalig siire-
lerine yol agar, daha fazla solunum destegi gerektirir ve daha yiiksek
hastaneye yatis oranlarina neden olur.

Anahtar Kelimeler: Akut bronsiyolit; respiratuar sinsityal viriis;
influenza virtisti
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Acute bronchiolitis is a serious lower respira-
tory tract infection characterized by inflammation
of the small airways that is common in children
under 2 years of age.! The disease is mainly caused
by viral agents, with a marked increase especially
in winter and spring.> The diagnosis of bronchioli-
tis is usually based on clinical findings. The most
common symptoms include wheezing, tachypnea,
chest tightness, nasal breathing and cough. On phys-
ical examination, diffuse rhonchi and fine rales may
be heard.? It is very important for clinicians to pre-
dict the prognosis and determine the treatment plan
in this disease, which can be severe especially in in-
fancy.*

Respiratory syncytial virus (RSV) is the most
common causative agent of bronchiolitis, responsi-
ble for approximately 60-80% of all cases.’ Research
conducted globally shows RSV causes the most acute
lower respiratory tract infections which resulted in
3.6 million hospitalizations during 2019.° The in-
fluenza virus occurs less frequently in bronchiolitis
than RSV but continues to be a significant cause of
the disease during winter months since it accounts for
about 10% of pediatric bronchiolitis cases as either
the main or contributing pathogen.” The condition of
bronchiolitis in infants and young children is most
commonly caused by the RSV but other viral agents
such as human metapneumovirus and rhinovirus and
adenovirus can also cause it although less fre-
quently.®? Research shows that children with viral
bronchiolitis frequently present with multiple viral
agents at once which leads to more severe illness and
extended hospitalization periods.!® The prognosis of
patients depends on their nutritional condition and
immune response together with their viral infection
status. The Prognostic Nutritional Index (PNI) serves
as a vital tool to assess nutritional and immune health
in patients.

The study investigated how often RSV and in-
fluenza viruses co-infected patients with acute bron-
chiolitis who needed emergency department care at
the pediatric facility and examined how co-infection
affected their medical results. The study evaluated
PNI score effectiveness for predicting disease sever-
ity and treatment progression in patients. The re-
search aims to establish how viral co-infections

together with nutritional status affect bronchiolitis
treatment outcomes to develop better patient care ap-
proaches in our clinical environment.

I MATERIAL AND METHODS
STUDY POPULATION AND SAMPLE

In this research, a retrospective cohort study design
was implemented for data collection in the Pediatric
Emergency Department of Balikesir Atatiirk City
Hospital from January 2022 to January 2024. All pa-
tients between 1-24 months of age with a diagnosis of
acute bronchiolitis during the study period were
screened, and 400 consecutive patients meeting in-
clusion criteria were enrolled. The patients included
in the study were a total of 400 who were between
the ages of 1 month and 24 months, and had an ad-
mitting diagnosis of “acute bronchiolitis”. As this
was a retrospective study including all eligible pa-
tients during the study period, formal sample size cal-
culation was not performed; however, post hoc power
analysis showed 80% power to detect a 20% differ-
ence between groups with our sample size. Inclusion
criteria were being between 1-24 months of age, hav-
ing a diagnosis of acute bronchiolitis, having no his-
tory of chronic disease and not being on continuous
medication such as bronchodilators, corticosteroids,
or antibiotics. Exclusion criteria included age
younger than 1 month or older than 24 months, im-
munosupression, prematurity, congenital heart dis-
with
co-infection with other respiratory viruses (aden-

ease and neurologic diseases. Patients
ovirus, rhinovirus, human metapneumovirus) de-
tected by multiplex polymerase chain reaction were
also excluded to focus specifically on RSV and in-
fluenza. Patients with more than 20% missing data
were excluded from the study, and multiple imputa-
tion method was used in patients with less than 20%
missing data. Sample selection was based on consec-
utive patient enrollment.

Study Procedures

The medical records of the patients were retrospec-
tively analyzed. Demographic data (age, gender,
place of residence), socioeconomic status (parental
education level, monthly household income) were ob-



tained from hospital admission records and patient
files. Laboratory findings were recorded in detail.

Laboratory parameters included the following:

m Complete blood count: Hemoglobin, hemat-
ocrit, white blood cells (WBC), absolute neutrophil
count (ANC), absolute lymphocyte count (ALC),
platelets.

m Biochemistry: Aspartate transaminase, alanine
aminotransferase, blood urea nitrogen, creatinine,
sodium, potassium.

m Inflammatory markers: C-reactive protein
(CRP) levels.

Nasopharyngeal swab samples were taken for
the detection of viral agents and RSV and influenza
antigens were evaluated by rapid test methods. Dis-
ease severity was categorized into three groups as
mild, moderate and severe based on clinical findings.
According to the bronchiolitis severity classification
described in the most recent clinical pathway, mild
disease (score 0-3) included patients with mild
tachypnea and wheezing without significant respira-
tory distress; moderate disease (score 4-8) included
patients with moderate tachypnea, diffuse wheezing,
and intercostal retractions; and severe disease (score
9-12) included patients with severe respiratory dis-
tress, marked retractions, and oxygen saturation
<90%.!! Clinical findings included tachypnea,
wheezing, nasal breathing and intercostal retraction.
In addition, the need for hospitalization, the need for
intensive care and the use of respiratory support [con-
tinuous positive airway pressure (CPAP)/mechanical
ventilation] were detailed.

The PNI scoring system served to assess nutri-
tional condition and immune system function for all
patients. PNI score was calculated using the formula:
PNI=10xserum albumin (g/dL)+0.005xtotal lym-
phocyte count (/mm?)."" The threshold value for PNI
was determined as 45 based on previous pediatric
studies.!! Patients were divided into 2 subgroups as
good prognosis group with PNI >45 and poor prog-
nosis group with PNI <45. RSV positive, influenza
positive and co-infection groups were each evaluated
according to PNI score. Vaccination status including
routine childhood vaccines and seasonal influenza
vaccination was recorded from immunization cards

when available; however, complete vaccination data
was available for only 65% of patients.

Intervention/Treatment Protocol

The intervention group was not specifically defined
and all patients were treated according to standard
clinical practice protocols. Treatment strategies were
individualized according to disease severity and clin-
ical status of the patients. In cases of mild bronchi-
olitis, symptomatic treatment was applied, nasal
aspiration and humidified oxygen supplementation
were used to prevent hypoxemia and improve respi-
ratory comfort. In moderate and severe bronchiolitis
cases, bronchodilator therapy (nebulized salbutamol
or ipratropium bromide) was additionally given.
These therapies aimed to alleviate respiratory work-
load by reducing airway resistance.

Humidified oxygen therapy was administered
via nasal cannula or oxygen mask when oxygen sat-
uration fell below 92%. Nasal CPAP support was
provided in cases of more severe hypoxemia and res-
piratory distress, and mechanical ventilation support
was required in patients with severe and refractory
respiratory distress. In complications due to viral in-
fections, broad-spectrum antibiotic treatment was
preferred if bacterial superinfection was suspected.
Ampicillin-sulbactam or cephalosporin derivatives
have been widely used in these cases. In cases ac-
companied by fever and markedly elevated CRP and
WBC counts, antibiotic therapy was administered
with caution. Hydration was considered an important
part of treatment. Intravenous fluid support was pro-
vided to patients whose oral intake was not sufficient.
The effects of immunoprophylactic treatments such
as palivizumab have been studied in cases of severe
RSV infection. However, such specific antiviral
agents were only used in very high-risk patients.

STATISTICAL ANALYSIS

Data were analyzed using SPSS 22.0 software. Nor-
mal distribution of continuous variables was evalu-
ated by Kolmogorov-Smirnov and Shapiro-Wilk
tests. Analysis of variance test was used for group
comparisons for normally distributed data, and
Kruskal-Wallis test was used for non-normally dis-
tributed data. In multiple group comparisons, Bon-



ferroni correction was applied to control the Type 1
error rate (adjusted significance level=0.05/number
of comparisons). Categorical variables were analyzed
by chi-square test. p<0.05 was considered statistically
significant. Statistical analyses were adjusted for po-
tential confounding factors such as age, gender,
chronic diseases and socioeconomic status. For this
purpose, multivariate regression analyses were used
and the results are presented adjusted for these factors.

ETHICAL CONSIDERATIONS

The study was approved by the Balikesir Atatiirk City
Hospital Scientific Research Ethics Committee (date:
September 19, 2024; no: 2024/09/52) and conducted
in accordance with the 1964 Declaration of Helsinki.
The identity information of the participants was kept
confidential and data security was ensured. Since the
study was conducted on the basis of retrospective
data analysis, informed consent was not required.

I RESULTS
STUDY POPULATION

The research participants received their diagnosis into
3 distinct categories: RSV positive (n=240, 60%) and
influenza positive (n=100, 25%) and co-infection
(n=60, 15%).

Demographic and Socioeconomic Characteristics

The mean age of patients diagnosed with acute bron-
chiolitis was 8.445.6 months. In gender distribution,
59% of the patients were male and 41% were female.
Most patients (71%) resided in the city center, while
29% lived in rural areas. The summary of demo-
graphic and socioeconomic variables appears in
Table 1. The study revealed that patients from low-in-
come backgrounds experienced longer hospital stays
(5.8+2.4 days vs. 4.241.9 days) and lower PNI scores
(43.2+4.8 vs. 46.9+5.1) than patients from high-in-
come families (p=0.032 and p=0.018 respectively).

Seasonal Distribution of Viral Agents

Looking at the seasonal distribution of viral agents,
RSV was found to be the most common agent
throughout the year, peaking in December. RSV
cases were also high in January and February, with a
significant decrease in the summer months (June-Au-

TABLE 1: Demographic and clinical characteristics of
patients with acute bronchiolitis (n=400)

Characteristics n (%) or X+SD
Age (months) 8.45.6
Gender

Male 236 (59.0)

Female 164 (41.0)
Residence

Urban 284 (71.0)

Rural 116 (29.0)
Maternal education level

Primary school 124 (31.0)

Middle school 148 (37.0)

High school 88 (22.0)

University 40 (10.0)
Paternal education level

Primary school 108 (27.0)

Middle school 156 (39.0)

High school 96 (24.0)

University 40 {10.0)
Monthly household income*

Low (<minimum wage) 148 (37.0)

Moderate (1-2 times minimum wage) 188 (47.0)

High (>2 times minimum wage) 64 (16.0)

SD: Standard deviation

Socioeconomic status was categorized based on the minimum wage. Continuous vari-
ables are presented as meanzstandard deviation, and categorical variables are pre-
sented as n (%). Chi-square test was used for gender comparison, and student’s t-test
was used for age comparison.

gust). Influenza cases were common during the win-
ter months, with the highest incidence in December
and January. Although co-infection cases were less
frequent than RSV and influenza, these cases also in-
creased in December and January. The incidence of
all viral agents was minimal in the summer months
and increased in the fall. These data reveal that acute
bronchiolitis follows a distinct seasonal pattern dur-
ing the winter months (Figure 1).

Laboratory Parameters

When laboratory parameters were analyzed, WBC,
ANC, ALC and CRP levels were significantly higher
in the co-infection group compared to the other
groups. The mean WBC value was 13.6+5.4 x10%/uL
in the co-infection group, significantly higher than
RSV (12.445.1 x10%/uL, p=0.042) and influenza
groups (10.8+4.2 x103/uL, p=0.018). Similarly, ANC
and ALC values were significantly different in the
co-infection group. CRP levels were 18.2+14.6 mg/L
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FIGURE 1: Monthly distribution of viral agents in acute bronchiolitis cases
RSV: Respiratory syncytial virus

in the co-infection group, compared to 15.8+13.2
mg/L in RSV (p=0.048) and 13.4+12.4 mg/L in in-
fluenza groups (p=0.024). However, no significant
difference was found between the groups in terms of
hemoglobin, hematocrit, platelet and biochemical pa-
rameters (Table 2).

Clinical Course and Hospitalization Periods

Hospitalization rates were highest in the co-infection
group with 53.3%, compared to 35.0% in the RSV
group and 18.0% in the influenza group (p=0.008).
The rate of intensive care unit hospitalization was

TABLE 2: Laboratery findings of patients with acute bronchiolitis

Laboratory parameters All patients (n=400) RSV (+) (n=240) Influenza (+) (n=100) Co-infection (n=60)

Complete blood count p value*
WBC (x10%uL) 11.2+4.8 12.4%5.1 10.844.2 13.6+£5.4 0.0242
Hemoglobin {(g/dL) 11.8+1.4 11.6£1.3 11.9£1.5 11.5+1.4 0.346°
Hematocrit (%) 35.4%3.8 35.2+3.6 35.6+3.9 35.0+3.7 0.528°
ANC (x10%uL) 4.8+2.9 5.2+3.1 4.4+2.6 5.643.2 0.0322
ALC (x10%uL) 4.242.1 4.6+2.3 4.0+1.9 4.8+2.4 0.038°
Platelet Count {x10%/pL) 342+112 338+108 345115 336110 0.842°

Biochemistry
AST (ULL) 38.4+18.2 39.2+19.1 37.8+17.6 40.2+19.4 0.624°
ALT (ULL) 28.6+14.8 29.1£15.2 28.2+14.4 29.8+15.6 0.748°
BUN (mg/dL) 12.4+4.6 12.2+4.4 12.6+4.8 12.0+4.3 0.856°
Creatinine (mg/dL) 0.42+0.12 0.41+0.11 0.43+0.13 0.40+0.10 0.792°
Na (mEq/L) 138+3.2 137+3.0 139434 136+2.8 0.246°
K (mEq/L) 4.2+0.6 4.1+0.5 4.3+0.7 4.0+0.4 0.3422

Inflammatory marker
CRP {mg/L) 14.6£12.8 15.8+£13.2 13.4£12.4 18.2£14.6 0.0162

*p values indicate intergroup comparisons; 2p<0.05 is statistically significant; 1p>0.05 is not statistically significant; RSV: Respiratory syncytial virus; WBC: White blood cell count;
ANC: Absolute neutrophil count; ALC: Absolute lymphocyte count; AST: Aspartate transaminase; ALT: Alanine aminotransferase; BUN: Blood urea nitrogen; CRP: C-reactive protein;

ANOVA: Analysis of variance

Values are presented as meanzstandard deviation. Groups were compared using ANOVA or Kruskal-Wallis test with Bonferroni correction. WBC, ANC, ALC, and CRP levels were

higher in the co-infection group compared to the other groups



13.3% and the need for CPAP was 20.0% in the co-
infection group, which were significantly higher than
the other groups (p=0.006 and p=0.004).

When the duration of hospitalization was ana-
lyzed, the ward stay (referring to general pediatric
ward admission) was 6.24+2.6 days and intensive care
unit stay was 7.4+3.2 days in the co-infection group,
both significantly longer than the other groups
(p=0.018 and p=0.008). The mean duration of hospi-
talization was 4.8+2.2 days in the RSV group and
3.6£1.8 days in the influenza group. The rate of se-
vere disease was highest in the co-infection group
with 13.3%, while this rate was 5.0% in the RSV
group and 2.0% in the influenza group (p=0.004)
(Table 3).

Treatment Protocol Outcomes

The treatment plan for all patients included oxygen
therapy and fluid control and respiratory assistance
according to their needs. The co-infection group
needed CPAP support at a rate of 32.1% whereas
RSV patients needed it at 16.7% and influenza pa-
tients needed it at 12.0% (p=0.004). Mechanical ven-
tilation was required in 14.3% of co-infection
patients, 5.6% of RSV patients, and 4.0% of influenza
patients (p=0.018). The total patient population re-

ceived antibiotic treatment at 42.3% but the co-in-
fection group received it at 56.7% compared to RSV
at 40.8% and influenza at 35.0% (p=0.028).

Relationship Between PNI and Clinical Outcomes

The PNI showed that 46.7% (28/60) of patients with
co-infection received poor PNI scores below 45 while
the RSV group had 30.0% (72/240) and the influenza
group had 25.0% (25/100) poor scores (p=0.006).
While 46.7% of the patients in the co-infection group
had a PNI score below 45, this rate was 30% in the
RSV group and 25% in the influenza group. Among
patients with poor PNI scores, the mean PNI value
was lowest in the co-infection group (39.6+3.2) com-
pared to RSV (41.242.8) and influenza groups
(41.8+£2.4) (p=0.012). The clinical course was more
severe in patients with low PNI values. Especially in
the co-infection group, the hospitalization rate
reached 71.4% in patients with a PNI value below 45,
while the average duration of hospitalization was
7.4+2.8 days. In these patients, the need for intensive
care unit was 21.4% and the need for CPAP was
32.1%. The RSV group with low PNI showed a 50%
hospitalization rate and patients spent an average of
5.8+£2.6 days in the hospital. The influenza group
with poor PNI had a 32% hospitalization rate and pa-
tients required 4.2+1.6 days of hospital care (p=0.004

TABLE 3: Relationship between viral agents and clinical course in patients with acute bronchiolitis (n=400)
Characteristics RSV {+) (n=240) Influenza (+) (n=100) Co-infection (n=60) p value*
Clinical course

Outpatient treatmant 156 (65.0) 8 .0) 28 (46.7) 0.012¢

Hospitalization 84 (35.0) 18 (18.0) 32(53.3) 0.008°

Ward admission 72 (30.0) 16 (16.0) 24 (40.0) 0.0142

ICU admission 12 (5.0) 0) 8(13.3) 0.006°
Length of stay (days)

Ward 6.2+2.6 0.018°

ICU 5.6+2.4 74432 0.008°
Respiratory support

CPAP requirsment 18 (7.5) 12 (20.0) 0.004:

Mechanical ventilation 6(2.5) 5(8.3) 0.002°
Disease severity

Mild 156 (65.0) 82(82.0) 28 (46.7) 0.008°

Moderate 72 (30.0) 16 (16.0) 24 (40.0) 0.0122

Severe 12 (5.0) 2(2.0) 8(13.3) 0.0042

*p values indicate intergroup comparisons; 2p<0.05 is considered significant; RSV: Respiratory syncytial virus; ICU: Intensive care unit; CPAP: Continuous positive airway pressure
Categorical variables are presented as n (%), and continuous variables are expressed as meanztstandard deviation. Chi-square test was used for categorical variables, and Kruskal-
Wallis test was applied for length of stay. Disease severity was classified based on clinical findings and hospitalization requirements.



and p=0.008). The clinical course was better in pa- for intensive care and CPAP were also significantly
tients with normal PNI values >45 in all viral agent lower in these patients. In all groups, the duration of
groups; hospitalization in patients with PNI >45 in the hospitalization, need for intensive care and respiratory
RSV group was 28.6% and 13.3% in the influenza support were found to be statistically significantly
group, and 37.5% in the co-infection group. The need higher in patients with poor PNI values (Table 4).

TABLE 4: Relationship between poor PNI score and clinical outcomes in viral agent groups
Characteristics RSV (+) Influenza (+) Co-infection p value*
Poor PNI (<45) patients
Number of patients n (%) 72/240 (30.0) 25/100 (25.0) 28160 (46.7) 0.006°
Mean PNI score 41.2+£28 41.8+24 39.6+3.2 0.012°
Clinical outcomes in poor PNI group
Hospitalization n (%) 36 (50.0) 8(32.0) 20 (71.4) 0.0042
Length of hospital stay (days) 5.8+2.6 42+1.6 74428 0.0082
ICU admission n (%) 8(11.1) 2(8.0) 6(21.4) 0.006°
CPAP requirement n (%) 12 (16.7) 3(12.0) 9(32.1) 0.0042
Mechanical ventilation n (%) 4 (5.6) 1(4.0) 4(14.3) 0.0182
Mortality n (%) 0(0.0) 0{0.0) 1(3.6) 0.042¢
Normal PNI (245) patients
Number of patients n (%) 168/240 (70.0) 75/100 (75.0) 32/60 (53.3) 0.006°
Mean PNI score 49.6+3.1 50.2+2.9 48.8+3.4 0.024°
Clinical outcomes in normal PNI group
Hospitalization n (%) 48 (28.6) 10(13.3) 12(37.5) 0.0122
Length of hospital stay (days) 3.2+14 2.8+1.2 46118 0.016°
ICU admission n (%) 4(24) 0(0.0) 2(6.3) 0.0242
CPAP requirement n (%) 6 (3.6) 1(1.3) 3(94) 0.018°

*p values indicate intergroup comparisons between viral agent groups; 2p<0.05 is considered statistically significant; RSV: Respiratory syncytial virus;

PNI: Prognostic Nutritional Index; ICU: Intensive care unit; CPAP: Continuous pasitive airway pressure; ANOVA: Analysis of variance

Data are presented as n (%) or meanzstandard deviation. Percentages for clinical outcomes are calculated based on the number of patients in each PNI subgroup.
Statistical analyses: Chi-square test for categorical variables, ANOVA or Kruskal-Wiallis test for continuous variables.
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Distribution of Length of Hospitalization

The mean length of hospitalization was 4.8+2.2 days
in RSV positive patients, 3.6+1.8 days in influenza
positive patients and 6.2+2.6 days in the co-infection
group (p=0.018). In the co-infection group, it was
noteworthy that outlier values were higher in addi-
tion to median values. In terms of the duration of in-
tensive care unit hospitalization, the longest durations
were found in the co-infection group (Figure 2).

I DISCUSSION

In this study, we investigated RSV and influenza co-
infection in 400 pediatric bronchiolitis patients. The
main findings were: RSV predominance (60%),
higher influenza rates than expected (25%), 15% co-
infection rate, worse clinical outcomes in co-infected
patients with poor PNI scores (<45), with 71.4% hos-
pitalization rate and 7.4 days mean hospital stay in
this subgroup.

The RSV rate detected in our study (60%) is
consistent with the range of 50-80% reported in the
international literature.!> RSV is the most common
viral cause of acute lower respiratory tract infections
in children, especially in developing countries, with
infection rates ranging from 20% to 75% in certain
regions.'*!* The dominant role of RSV can be ex-
plained by its tropism to bronchial epithelial cells,
strong inflammatory response, cytokine storm, and
impaired mucociliary activity.'>!® The rate of in-
fluenza positivity (25%) is higher than the rates gen-
erally reported as 10-15% in the literature. Changes
in the post-pandemic period and regional factors may
explain this difference.!? For example, Sanchez-
Yebra et al. reported RSV responsible for 36.7% of
lower respiratory tract infections.?! In another post-
pandemic study, RSV positivity rates increased by
3.2%, 6.6%, and 13.7% between 2020 and 2023, re-
spectively, suggesting a link with sociodemographic
and regional factors.??

The co-infection group displayed elevated in-
flammatory markers in laboratory tests with CRP lev-
els reaching 18.2+14.6 mg/L compared to RSV
(15.8+£13.2 mg/L) and influenza groups (13.4+12.4
mg/L). This finding is consistent with previous stud-
ies showing that CRP levels are associated with dis-

ease severity in bronchiolitis.?* The elevated WBC
(13.6£5.4 x10%/uL), ANC, and ALC in co-infected
patients indicate enhanced inflammatory response.
The high inflammatory response observed in the co-
infection group may be associated with overactiva-
tion of neutrophils and inflammatory cytokine
production in RSV infection. Neutrophils elevated
WBC, CRP, and other inflammation markers, sug-
gesting they contribute to aggravation of inflamma-
tion through activities such as NETosis and
production of reactive oxygen species.!” Babawale
and Guerrero-Plata conducted research which
showed that multiple viral infections lead to elevated
proinflammatory cytokine production and worsened
disease outcomes.?* Inflammatory markers such as in-
terleukin (IL)-8, IL-12, and IL-18 markedly potenti-
ate neutrophil activity and inflammatory response.?

PNI and clinical outcomes the prognostic value
of PNI score emerged as a significant finding in our
study. The mean PNI score was significantly lower
in the co-infection group (44.1+5.6) compared to
RSV (46.845.2) and influenza groups (47.2+4.8). In
the co-infection group, 46.7% of patients had a PNI
score below 45, with higher rates of hospitalization,
prolonged hospital stays, and increased need for in-
tensive care, emphasizing its prognostic importance.
Research shows PNI using albumin levels and lym-
phocyte count effectively predicts both disease sever-
ity and treatment results for pediatric respiratory
infections.?*?” The hospitalization rate (71.4%) and
mean duration of hospitalization (7.4 days) in patients
with low PNI scores highlight the impact of nutri-
tional status and immune response on disease sever-
ity.'%28 The study by Wang et al demonstrated that
PNI values below normal thresholds linked to longer
intensive care unit hospitalization and increased me-
chanical ventilation requirements and elevated 30-
and 90-day mortality rates in community-acquired
pneumonia patients thus establishing its predictive
value for severe respiratory infections. 22’ The com-
bination of inadequate nutrition and viral co-infec-
tion produces a combined effect that makes diseases
more severe because our co-infected patients with
low PNI scores needed CPAP at a rate of 32.1%.

In terms of the need for respiratory support, the
use of b-CPAP in the early period reduces the need



for mechanical ventilation and prevents treatment
failure. This emphasizes the importance of b-CPAP
in bronchiolitis treatment.* Studies by Babawale and
Guerrero-Plata show that RSV and human metap-
neumovirus co-infections can cause severe airway
pathology, leading to mechanical ventilation.?* The
need for increased respiratory support is associated
with severe bronchial inflammation, increased mucus
secretion, and airway resistance.

The seasonal distribution observed overlaps with
patterns reported in the literature. RSV and influenza
cases peak in winter months due to low temperatures
and humidity, which facilitate viral replication and
suppress the immune system.® RSV and influenza co-
infection cases also follow this seasonal pattern,
likely due to similar environmental factors. '

The study showed that patients from low-income
backgrounds needed longer hospital stays and their
PNI scores were lower which we included in the re-
sults section. Urban risk factors such as crowded living
conditions play an important role in bronchiolitis. In
the study by Jansson et al., children of low socioeco-
nomic status were more frequently hospitalized.”

Our research had limitations: the single-center
design limits generalizability, some clinical and lab-
oratory data were missing due to the study’s retro-
spective nature, and follow-up results could not be
assessed. Viral agents other than RSV and influenza
were not analyzed, potentially overlooking other co-
infections. The study failed to obtain data about
smoking exposure and breastfeeding status which
could affect both the severity of bronchiolitis and its
treatment results. The study faces a limitation be-
cause it does not contain data about vaccination sta-
tus including influenza vaccination. However, the
strengths of our study include the appropriate sample
size, complex laboratory data, and the ability to esti-
mate seasonal distribution over two years. Including
sociodemographic data helped identify bronchiolitis
risk factors, while examining ward and intensive care
unit processes provided a comprehensive analysis.

I CONCLUSION

RSV and influenza co-infection in patients with poor
nutritional status (PNI <45) needs immediate detec-
tion and intensive treatment because it creates a dan-
gerous medical situation. The PNI score needs to
become a standard tool for assessing bronchiolitis pa-
tients because it helps doctors predict which patients
will experience severe complications. The combina-
tion of early nutritional care with continuous obser-
vation of patients with low PNI scores who have
co-infections leads to better medical results. Health-
care providers need to keep a strong alert for co-in-
fections throughout winter months while providing
prompt respiratory care to patients in this vulnerable
group. Researchers should conduct future studies to
confirm specific PNI thresholds for pediatric bron-
chiolitis and assess the effectiveness of individual-
ized nutritional care plans.
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