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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Objective: A significant research gap exists regarding the 

association between metabolic disorders and acute respiratory 
viral infections (ARVIs) in children. This paper aims to 
investigate the ARVIs associated metabolic complications 
within the pediatric population.

Methods: The conducted review followed PRISMA 2020 
guidelines. To ensure eligibility against defined inclusion 
criteria (children presenting with acute respiratory viral illness 
and concomitant metabolic dysfunction; publications spanning 
2020 to 2025) and exclusion criteria (non-human studies; 
individuals over eighteen years of age), manual screening of 
full-text titles and abstracts was performed. Evaluation of risk 
of bias was done using the Newcastle-Ottawa Scale (NOS) and 
the JBI Critical Appraisal Checklist, for the two study designs 
selected.

Results: Only two studies were finalized for inclusion based 
on general methodological techniques. The outcomes show 
that children with recurring ARVIs unveil strong metabolic 
alterations, characterized by eminent thyroid-stimulating 
hormone (TSH) concentrations and tapered vitamin D levels.

Conclusion: During the acute phase of viral respiratory 
infections, research investigation highlights a transient metabolic 
alteration that does not appear to affect long-term health 
outcomes. Notably, further exacerbating the infectious period 
among ARVI patients, metabolic dysfunction increased with 
age. A higher susceptibility to vitamin D deficiency and TSH 
elevation was observed in older children, showing an immuno-
inflammatory pathways linkage, signifying that metabolic 
instability in children encourages respiratory infections severity. 
A critical gap was addressed through the scientific literature 
study, providing a foundation for future research. Conversely, 
the small sample size and geographic restrictions do not support 
specific changes to clinical practice yet.

Key words. Respiratory tract infections, metabolic pathways, 
children, pulmonary diseases, secondary prevention.
Introduction.

Vital components connected to metabolic syndrome (METS) 
include deficiencies in vitamin D [1], iron [2], and other 
essential micronutrients [3], indicating that among children 

METS may serve as a primary cause of malnutrition, which 
remains a significant contributor for acute illnesses admissions 
to intensive care unit (ICU). As a critical indicator of disease 
progression and the severity of infections, malnutrition is 
widely recognized including acute respiratory viral infections 
(ARVIs) [3]. Multiple studies suggest that the clinical outcomes 
regarding the association between ARVIs and METS [4] could 
be improved through the replenishment of bodily nutrients. 
Furthermore, studies determine that poor dietary patterns is 
a major factor for more than one-fifth of global deaths with 
chronic diseases such as cardiovascular disorders, cancer, and 
diabetes being top on the list [5].

It is a complex process to evaluate a child with frequent 
respiratory infections (FRIs). Physicians must extricate between 
manageable causes, such as repeated viral infections, and 
more serious underlying conditions, including immune system 
abnormalities [6]. A correlation between respiratory distress and 
individuals who are overweight or obese is identified by current 
research [7]. In adults, abdominal obesity, increased fasting 
glucose, and elevated blood pressure as the components of 
METS demonstrate the strongest links to new-onset respiratory 
restriction [8]. Remarkably, the development of airflow 
limitation, chronic lung disease-related events, and respiratory-
related mortality all these were associated with the high blood 
pressure being a singular factor [8]. While some prominent 
research targets both METS and ARVIs independently, the 
interconnection where these two conditions intersect remains 
unclear.

There is a significant lack of robust analysis regarding the 
recurrence patterns of these abnormalities and associated 
immune dysfunctions, with various studies individually 
highlight the derangement of metabolic functions in children 
with ARVIs. To deal with this, it is essential to focus on these 
deficiencies. Consequently, from frequent viral respiratory 
tract infections, significant efforts must be directed toward 
developing appropriate nutritional support strategies for 
hospitalized patients suffering [9].

The responsibilities of healthcare professionals have expanded 
beyond the treatment of acute illnesses to encompass health 
promotion and disease prevention, including addressing these 
metabolic associations. In the pediatric population, translating 
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available evidence into practice should be encouraged to reduce 
the incidence of ARVI cases, underscoring the necessity and 
clinical relevance of the present review.
Research Question.

The primary aim of this research is to investigate the metabolic 
complications in the pediatric population associated with acute 
respiratory viral infections (ARVIs). This study comprehends 
the alterations in thyroid profiles, vitamin D deficiency and 
its subsequent metabolic consequences, thyroid dysfunction, 
endocrine disturbances, and micronutrient deficiencies that 
affects the bodily metabolic function.
Literature Review.
Epidemiology of Respiratory Infections in Children.

Among Pediatric population, there are very few recent studies 
on ARVI and FRI [10] even though hospitalization remains 
common in this category, primarily triggered by viral pathogens, 
indicating a recognized priority for addressing this scarcity 
[11], thereby increasing the clinical burden for this population. 
Prompting the children into a long-term health disaster, some 
symptoms range from silent viral replication to mild or severe 
conditions [11], all due to frequent ARVI [6]. This review with a 
focus on preventive measures, summarizes pediatric population 
based recent evidence on the complex role of METS in shaping 
ARVI disease processes. Still, reflecting a significant pause in 
this integrated research, most of the research independently 
focused primarily on ARVI and METS. 

Among global populations, viral respiratory infections can 
spread quickly. High-risk groups typically include children 
depending on the pathogen while some research studies 
arrange pediatric results by metabolic situation, or individuals 
with weakened immune systems, and people with metabolic 
conditions [12]. The emergence of the significant threat posed 
by ARVs, highlights severe acute respiratory syndrome (SARS), 
linked to the coronavirus, and, separately, coronavirus 2019 
itself [13], while influencing the severity and clinical features 
of infection such as replication rate, transmission capability, 
virulence, and host immune responses [14]. 

The top-notch clinical variety of ARVIs lacks the evidentiary 
metabolic alterations under the existent literature research 
of mentioned Frequent ARVs including rhinovirus [15], 
respiratory syncytial virus [16], adenovirus [17], coronavirus 
[18], and influenza virus [18], all associated with pneumonia 
[19], Acute tonsilitis[20], streptococcal pharyngitis [21], acute 
laryngitis [22], acute nasopharyngitis [23], acute bronchitis [24] 
and substantial health control worldwide [25,26].
Pathophysiological Mechanisms Linking Infections to 
Metabolism.

Many viruses reprogram host cell metabolism at the same 
time simultaneously weakening antiviral immune defenses 
by altering gene expression and lipid pathways, which 
reinforces replication, assembly, and release [27]. These host 
mechanisms influence the generation of structural components 
and speeding the energy required for efficient viral production 
for the intracellular transport and viral multiplication [28]. In 
a respiratory viral infection, multiple metabolic routes undergo 
activity changes. Playing a key role in numerous cellular 

functions, a metabolic regulator namely phosphatidylinositol-3-
kinase (PI3K), induces metabolic shifts that occur during viral 
infection [29,30].

Viral infection can further intensify the severity of metabolic 
disease while impairing immune responses through disrupting 
normal immune function [27]. The primary pathways are 
upregulated during infection, while others may become less 
active. The affected pathways typically include glycolysis, 
resulting in nucleotide formation which provides energy and 
feeds the tricarboxylic acid cycle [12]. 

Considering a prominent viral influence on various cell 
signaling and metabolic pathways, rigorousness of viral 
infection is defined by these virus-host interactions [12]. This 
research evidently supports biological associations between 
ARVI and metabolic dysfunction altogether. While mentioned 
pathways have been thoroughly studied previously, the existing 
data regarding pediatric populations remain insufficient with 
recent reliable evidence only for the adult population. However, 
despite these significant mechanisms identified in these studies, 
their major methodological limitation is that its inclusion criteria 
generally exclude participants under the age of eighteen.
Metabolic Disorders Associated with ARVI in Children.

METS prominently influence susceptibility to viral infections 
and disease outcomes which is now evidently proven from the 
emerging research [27]. Although comorbidities linked with 
METS are widely recognized as risk factors for more severe 
viral illness, relatively very few studies have directly examined 
how pre-existing metabolic conditions modify the course of 
acute viral pathogenesis, particularly in young individuals [31]. 
The limited number of longitudinal follow-up methodologies in 
these studies reduces the reliability of the findings.

Children and young teens with metabolic syndrome often 
show milder laboratory changes compared with adults [32]. 
Although many metabolic markers lie along a continuum of 
risk, traditional definitions rely on fixed cutoff points, which can 
create a false dichotomy and may mask critical clinical nuances 
[33]. A helpful alternative is to treat each metabolic syndrome 
as a continuous variable and combine its respective z-scores, 
thereby providing a more accurate representation of overall 
metabolic risk [27,33]. Previous findings may underestimate the 
pediatric metabolic pathology due to limited availability.

The most common metabolic disease among older children 
of Kazakhstan is excessive fat mass and obesity, which is also 
associated with FRI [34]. This factor of excessive weight among 
children and teens is also linked with several other metabolic 
risk factors like thyroid dysregulation [35], micronutrient 
deficiency [36] like serum Vitamin D insufficiency [37], 
high Basal metabolic rate (BMR) [35], oxidative stress and 
inflammation [33] causing it a massive epidemiological crises 
for viral infections [38-40]. 
Preventive Measures Targeting Metabolic Indicators.

The majority of research on the FRI focuses on specific 
metabolic diseases relevant to ARVI. By targeting metabolic 
indicators, such as addressing micronutrient insufficiencies 
(e.g., vitamin D, iron, or zinc) [2], through supplementation in 
the pediatric diet [41,42], this approach has specifically been 
shown to benefit individuals with FRI. Despite these significant 
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discoveries, the dosage duration and baseline assessments of 
dietary nutrition bound the synthesis across research.

For thyroid imbalances [35], many studies have endorsed 
physical activity among children to target METS conditions 
such as inappropriate BMR, obesity [35], and insulin resistance, 
which, in turn, positively influence ARVI [43]. A common 
vaccine for ACVI, called the influenza virus and Covid virus, is 
generally recommended for the general population worldwide 
[27,44]. However, the evidence shows potential; conditions like 
FRI association with METS need to be researched to develop 
better preventive measures aligned with child-based strategies 
and standards.
Gap in Existing Literature.

Despite existing knowledge of the association between METS 
and ARVI, which poses a potential risk worldwide, evidence 
linking metabolic pathways to ARVI among children and young 
teenagers remains lacking. Also, the variances in regional 
factors and sample sizes limit the overall comparability of the 
outcomes, as most studies use cross-sectional designs, which 
prevent causal inference. The primary reason for this gap is 
that most metabolic and immunological pathway studies are 
conducted in adults [45], not in the pediatric population, which 
is a major barrier to exploring the relationship between METS 
and FRI in the population of interest. This literature review 
presents a significant challenge in explaining their association, 
given the lack of data.
Materials and Methods.
Study Design:

Based on the PRISMA 2020 guidelines for search and 
screening, [46], this study is synthesized systematically however 
due to limited availability of eligible studies (n=2) and outcome 
heterogeneity, qualitative analysis was not possible hence the 
synthesis is presented narratively. A substantial heterogeneity 
in the literature is identified regarding participants’ age ranges, 
metabolic measurement techniques, ARVIs’ definitions, and 
statistical strategies [47], resulting in a narrative framework 
preventing a thorough statistical pooling, to synthesize current 
evidence with meaningful methodological integrity.
Search Strategy:

Given the observational nature of eligible studies and the 
absence of a uniform comparator, the PEO framework was 
adopted in place of PICO. The PEO framework based on the 
population (P) for children aged 1 to 18 years, for exposure (E) 
ARVIs or FRIs are considered, and lastly any metabolic condition 
as the outcome (O). A pilot search strategy was developed to 
increase sensitivity and identify gaps by identifying synonyms 
and additional keywords for relevant studies. The databases 
selected for this review are PUBMED [48], Scopus [49], Google 
Scholar [50], and Cochrane Library [51]. The Boolean operators 
AND/OR were used to connect the following conceptual search 
terms: acute respiratory viral infections, metabolic disorders, 
children, complications, and preventive measures. Filters 
included English- and Russian-language studies published from 
2020 to 2025.
Eligibility Criteria:

Inclusion: The study population mainly includes children 

aged 1 to 18 years. The primary focus was on children with 
FRI, particularly viral infections, and on metabolic diseases, 
including vitamin D insufficiency, thyroid dysfunction, iron 
deficiency, zinc deficiency, insulin resistance, or glucose 
intolerance. The Kazakhstan region was also examined, but 
unfortunately, no studies were found related to this location.

Exclusion: The children who did not have ARVI were not 
considered. Also, adults aged eighteen years are excluded from 
the study. Non-human research using animal models was not 
included. Another exclusion criterion was to nullify the reviews 
and case reports.
Study Selection Process:

All the records were included in the reference manager and 
in the Excel file format. All data screening is performed on 
the Excel file version, where duplicates in each study were 
removed. Two reviewers independently screened the main titles 
and abstracts to maintain the accuracy and precision of the 
review. Full-text screening was performed for eligibility against 
the inclusion/exclusion criteria using Excel software filters, 
including conditional formatting. The disagreements were 
discussed and resolved through evidence-based discussions. 
The reference list was also examined, and further studies on 
ARVI and FRI linked to METS were manually searched and 
hand-cited. A total of 2 studies have been finalized for inclusion 
in this research review.
Data Extraction Process:

 A standardized, structured data extraction list is maintained in 
an Excel file, capturing study characteristics such as participants’ 
age range, author, citations (including DOI), study design, and 
metabolic biomarkers measured. Metabolic outcomes were also 
considered, including Vitamin D serum levels, thyroid values, 
BMI by age, lipid panel profile, and Micronutrients (iron, zinc, 
etc.). All data extraction is performed under the guidance of 
two reviewers to ensure accurate results; with each dataset line 
carefully compared to ensure the verification process and data 
reliability.
Risk of Bias (ROB) Assessment:

The final study designs included in this systematic review 
were observational cohort and cross-sectional studies; therefore, 
the ROB tools applied were the Newcastle–Ottawa Quality 
Assessment Scale (NOS) [52] and the Journal of Biomedical 
Informatics (JBI) Critical Appraisal Checklist [53], respectively.
Results.

The total number of research studies examined for this 
systematic review is one thousand two hundred and twenty-two. 
After removing duplicates, 848 report titles and abstracts were 
screened. After screening and deleting unnecessary reports, 
some records were also excluded due to the study design, 
the absence of ARVI and a paediatric population, and review 
studies. The outcome of the PRISMA flow chart (Figure 1) 
shows that two eligible studies linked to our designated topic 
meet the inclusion criteria with cautious results interpretation, 
making this a systematic review [54]. As the review followed 
strict PRISMA guidelines, limited eligible studies (n=2) and 
outcome variability disqualified quantitative synthesis, hence 
the study findings are presented following a narrative approach. 
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Figure 1. PRISMA 2020 Flow Diagram Illustrating the Study Selection Process.

Figure 2. Proposed mechanisms linking ARVI to different Metabolic Conditions in children.

One included study in this review was manually searched in an 
online database, while the other was screened from the extracted 
data file.
Study Findings by Outcome:

Figure 2 illustrates the main characteristics organized and 
proposed mechanisms linking ARVI according to metabolic 
abnormalities associated with respiratory illness in children. 
The two included studies address different metabolic conditions 
and target separate age-group populations with ARVIs (Figure 
2).

Researchers find through a cross-sectional study that low 
serum Vitamin D levels in children aged from one to five 
years are associated with two conditions of respiratory illness, 
namely pneumonia (viral respiratory infection) and ARVI [26]. 

They compared the Vitamin D levels of a total of 140 children 
with pneumonia (n=70) and ARVI (n=70), along with low 
vitamin D levels (<30 ng/mL), 52 children having pneumonia 
and 38 children with ARVI (statistical significance = p < 0.05). 
Children with normal Vitamin D levels were also compared; 
these included 18 pneumonia patients and 32 ARI patients. In 
contrast, another study using an observational cohort found 
that ARVI patients, including Acute nasopharyngitis (AN), 
Streptococcal pharyngitis (SP), Acute laryngitis (AL), and Acute 
bronchitis (AB), also have endocrine-related metabolic disorders 
[19]. Researchers found that elevated thyroid-stimulating 
hormone (TSH) levels in children, which are divided into two 
categories: young children (prepubertal) and older children 
(pubertal), of mean age 6.79±2.75 among young children and 
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Figure 3. Risk of Bias Assessment of Overall Result Outcome.

Study Statistical
 Significance

Outcomes
 Measured

Numerical 
Outcomes

Adamczewska 
et al. 2021 [19]

p = 0.007 
(sample size n= 94)

Thyroid hormone (elevated TSH, normal FT4). 
Increased TSH levels indicated an association 
with ARVI

TSH LEVELS -ARVI: 2.88 ± 1.29 vs CONTROL
GROUP 2.95 ± 1.16 mIU/L (Non-significant)
FT4- ARVI: 1.24 ± 0.08 vs CONTROL GROUP: 1.24
± 0.11 ng/mL (Non-significant)
Elevated TSH- ARVI 5 (6.6%) vs CONTROL 
GROUP: 4 (22.2%)	0.06
TSH (follow-up)-2.93 ± 1.32 → 2.67 ± 1.05 mIU/L

Ayvazyan G 
et al. 2023 [26]

p < 0.05
(sample size n=140)

Vitamin D deficiency in ARVI patients, Old age 
shows more deficient children, while 
breastfeeding positively impacts the children and 
shows less ARVI condition in them

Not reported

Table 1. Statistical Significance of Each Study Included.

Study Metabolic 
Measures

Population/ 
Age/Sample 
Size

Respiratory 
Illness

Location Key
Findings

Limitation Measurement 
Method

Preventive 
Implications

Adamczewska 
et al. 2021 [19]

TSH, FT4, 
White 
blood cells, 
lymphocytes, 
neutrophils, 
body 
temperature, 
C-reactive 
protein

Children aged 
from 2.2-17.5 
years (n=94)

ARVIs 
including 
AB, AL, AN, 
AT, SP

Poland TSH elevation 
indicates ARVI 
without affecting 
FT4. TSH can 
become normal 
once the ARVI 
period is over. 
Increasing age can 
be a sign of elevated 
TSH in ARVI 
patients

Geographical 
constraint 
with no 
preventive 
measures 
taken

ECLIA None 
taken

Ayvazyan G 
et al. 2023 [26]

Vitamin D Children aged 
from one to 
five years 
(n=140)

ARVI, 
Pneumonia

Armenia Vitamin D 
deficiency 
indicates ARVI in 
children. Vitamin 
D supplementation 
improves the 
ARVI condition. 
Increasing age can 
reduce vitamin 
D levels in ARVI 
patients

Geographical 
constraint 
with limited 
sample size 
lacking ARVI 
names

Electrochemil-
uminescence 
(Cobas e411)

Vitamin D 
supplementation 
increases 
immunity 
through reducing 
recurrence of 
ARVIs

Table 2. Summary of the included studies.
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14.5±1.53 among older ones, were associated with ARVI. 
Despite both studies finding different metabolic imbalances in 
infected children, they show a link between the mechanisms of 
metabolic changes during a respiratory viral infection. In Table 
1 study findings stated that the older the child gets the lower 
the vitamin D levels are found in the children’s body having 
respiratory illness, showing a negative association of age with 
the Calcidol levels (25-hydroxy vitamin D), However, during 
the acute phase of the respiratory viral infection, around 10% 
of children reported extreme TSH levels n=5 (6.6% increased) 
in young children and n=4 (22.2% increase) in older ones. The 
effect estimates in the included studies were not consistently 
reported in a standardized manner, therefore the findings are 
presented as the availability of data.

This shows that with increasing age, children are more 
susceptible to metabolic disorders, representing a direct 
association of age and TSH% increase. After ARVI recovery 
with more than 2 weeks of follow-up, which reflects a very 
good outcome measure (Figure 3), thyroid levels decreased 
after the infection phase in 64 out of 90 individuals (64.9%), 
regardless of baseline values, and 60% of TSH values became 
normal. The TSH levels showed a significant difference (p = 
0.007) between the before and after TSH levels, without any 
preventive measures. This suggests that the ARVI somehow 
triggered the TSH levels among children with no underlying 
hormone imbalance or history of chronic thyroid disease, and 
the metabolic condition could be reversed if the respiratory 
illness recovered.

On the other hand, to address the Vitamin D deficiency, 
both children’s groups were prescribed prophylactic Vitamin 
D supplementation [55], which increased Vitamin D levels 
among ARVI children (not in pneumonia). This suggests 
that supplementation with a vitamin D preventive dose could 
influence ARVI recovery while improving metabolic disease 
patterns, reducing ARVI and FRI complications [56]. A positive 
association (p < 0.05) is observed between feeding patterns 
and Vitamin D, with breastfeeding enhancing Vitamin D levels 
the most compared to non-rational and formula feeding among 
children with ARVI. 

The study also examined complete blood count (White blood 
cells, lymphocytes, and neutrophils), body temperature, and 
C-reactive protein, but these parameters did not show any 
significant change in children with elevated TSH due to ARVI 
(Table 2).
ROB Assessment:

Both studies followed standard methodological practices 
for risk-of-bias assessment to improve the accuracy of the 
systematic reviews (as shown in Table 3). The cross-sectional 

research, following JBI critical appraisal checklist criteria, 
is of low risk, with key strengths including strong statistics, 
efficient measurement of vitamin D, clear inclusion/exclusion 
criteria, and appropriate cofounders. Cohort-type observational 
research, following the NOS RoB tool for assessment, is 
conducted with complete follow-up checks, re-measurements, 
and clear, objective-based lab outcomes, which are considered a 
good quality of study, with 7 out of 9 stars.

The limitations of the cohort study design include uncontrolled 
cofounders, with no independent comparison between the TSH 
and ARVI groups, which reduces the consistency of this review. 
Figure 3 shows, collectively, the low- and high-risk factors for 
bias, highlighting their strengths and limitations for this review. 
The study designs in both studies limit causal inference, and 
small sample sizes limit external validation for this review 
(Figure 3). However, standard laboratory procedures improve 
the reliability of overall biochemical outcomes (Figure 3).
Summary of Findings for the Included Studies.

The findings of this systematic review are summarized and 
represented in Table 3. Even though the two studies reviewed 
here address different temporary metabolic variations, they both 
have a significant impact on ARVI conditions among children 
aged 1 to 18 years. Interestingly, with increasing age in children 
with ARVI, vitamin D levels decrease. Similarly, in older 
ARVI patients, TSH% levels increase more than in younger 
patients. Both studies include child age groups with significant 
differences in metabolic outcomes, and neither one showed 
long-term complications of metabolic dysfunction among 
individuals after their recovery phase from the ARVI. A strong 
characteristic is that metabolic diseases appear to be transient, 
indicating variability or resolvability after the prevention 
practices observed in certain groups of individuals. However, 
preventive measures were taken and observed only for serum 
vitamin D concentration in children with pneumonia and acute 
respiratory infections, which limits this review. However, TSH 
levels returned to normal once the ARVI condition resolved.
Discussion.

This systematic review aims to evaluate the development of 
ARVIs' association with problems arising in multiple metabolic 
pathways, resulting in serious disease susceptibility. The 
results focused on two distinct metabolic dysfunctions, vitamin 
D deficiency and elevated TSH, both identified biomarkers 
representing a different physiological and methodological 
approach. Although these distinct pathways are linked with 
regulation of immunity, inflammatory signals and response 
of host cell during acute infection phase. Therefore, these 
conditions were considered under a wider notion, and their 

Study Study Method Design RoB Measurement 
Method RoB result Strengths Limitations

Ayvazyan G 
et al. 2023 [26] Cross-Sectional JBI Low risk

Cofounders identified, strong lab 
and statistical measurements, 
clear criteria

Hospital based samples, 
inference causality

Adamczewska 
et al.
2021 [19]

Cohort-type 
Observational NOS

Good quality 
(7 out of 9 stars)- 
Low risk

Representation of exposed cohort,
Complete follow-up, secure
 measurements,

Uncontrolled cofounder, 
non-exposed cohort

Table 3. ROB Assessment Report on Studies Considered in the Review.



137

findings collectively suggest that ARVIs in children can be 
associated with metabolic alterations on a short-term basis 
rather than affecting endocrine and nutritional sustainability, 
somehow reflecting a metabolic host response interconnection 
between the immunological and inflammatory pathways during 
a child's infection period.

Many researchers support the idea that recurrent body 
inflammation at an early age can lead to chronic respiratory 
conditions later in a child's life, including asthma [6], decreased 
lung volume and function [57], and increased susceptibility 
to other viral infections [18,24,58]. While demonstrating a 
measurable metabolic alteration due to ARVIs, this review 
highlights that the FRI not only shows exposure to infection [39] 
but also suggests hidden metabolic vulnerabilities, supporting 
various previous hypotheses. According to the scientists, 
underlying metabolic diseases, when identified, reflect the body's 
inflammation through biochemical consequences [45]. While 
the mentioned research studies support the findings, neither 
discusses the transient change in metabolic function during 
the ARVI phase. Our review indicates a reversible metabolic 
imbalance in ARVI patients rather than permanent dysfunction, 
suggesting that ARVI-induced metabolic alterations are mainly 
reactive rather than chronic, revealing a new pattern.

Another significant finding indicated the age-dependent 
variability in metabolic functions. Older children who have 
ARVI showed deficient vitamin D levels and elevated TSH 
levels, making it a potential factor linked to disease susceptibility 
among children. Many studies have failed to find age-dependent 
variability in TSH levels in ARVI patients; researchers, on the 
other hand, found vitamin D deficiency in younger children 
with acute respiratory infections, contradicting our findings 
[59]. Although previous studies note that metabolic conditions 
differ across a child's developmental periods [8,60], the age-
associated variance in ARVI patients has not been critically 
evaluated in either study.
Lack of Vitamin D is a risk factor among ARVI patients.

There are numerous international studies supporting our 
research outcomes and critically evaluating the inappropriate 
calcidol levels during an infection period of a respiratory 
illness among children [26,37,55,56,61]. Several current studies 
indicate that vitamin D plays various immunomodulatory roles 
that influence the likelihood of respiratory tract infections in 
children, fitting our research findings in the extensive context of 
existing knowledge [62-64]. Vitamin D influences the immune 
system by controlling the activity of multiple cells having 
different functions [65]. Because of these functions, vitamin 
D is considered a key factor involved in the development of 
numerous diseases. It also contributes to shaping the adaptive 
immune response [66]. Thus, this may indicate that lower 
vitamin D levels indicate their susceptibility role in the ARVIs 
pathways, proving it as a risk factor mainly in older children 
suffering from FRIs [62,63]. Contrary to our findings, a 
systematic study evidently failed to find the link between the 
ARVIs and low serum Vitamin D levels in a pediatric population 
[64]. Similarly, another article about acute lower respiratory 
tract infections did not provide evidence against the connection 
between serum Vitamin D levels and the infection phase [67]. 

Thyroid Imbalance as a Risk Factor Among ARVI Patients.
Thyroid hormones influence the development of the 

respiratory system, including lung volume and airflow, while 
also regulating the respiratory control centers within the 
brain [68-76]. Consistent with our findings, a research study 
documented a severe thyroid hormone imbalance in a 10-year-
old child presenting with an ARVI [77], indicating a consistent 
link between respiratory infections and endocrine pathways, 
however causal inference cannot be drawn from this limited 
evidence.

Recently, there has been a renewed focus on the production, 
metabolism, release, and systemic action of thyroid hormones. 
This research highlights their therapeutic relevance and 
the mechanisms linking thyroid activity with immune and 
inflammatory processes within respiratory infectious pathways 
[78]. Supporting this theoretical framework, additional research 
indicates that older children with ARVIs exhibit inflammatory 
responses associated with thyroid hormone complications [78]. 
Currently, there is a lack of available literature that contradicts 
the findings presented in this review.
Preventive Measures Taken to Improve Metabolic Pathways 
for Better Respiratory Recovery.

Like our findings, a cross-sectional study suggested that 
a standardized vitamin D dosage reduces the ARVIs in 
children aged from one to eighteen years. Supporting our 
findings, another study showed that children with vitamin D 
levels greater than 800 IU per week had a significantly lower 
incidence of respiratory infections compared with those with 
vitamin D levels less than 400 IU per week (60.0%, p < 0.001) 
[63]. It is generally accepted that a minimum serum Vitamin D 
concentration of about 10 ng/mL is required to support bone 
mineralization and maintain calcium balance [63]. 

In this review, thyroid alterations are only temporary during 
the ARVI phase and require no prevention or supplementation. 
Unfortunately, very few investigations have reported that high 
TSH levels are linked to a greater likelihood of respiratory tract 
infections, leading to unnoticed supplementation suggestions 
and prevention methods for the pediatric population [79] 
regarding thyroid imbalance that might help prevent such 
infections, requiring detailed research in this region and marking 
a considerable gap in the field. 
Strengths.

The strengths of this review are evident in Figure 3. The 
outcome of this research could be exploratory, supported by 
various research studies, as the review is internally coherent. 
The review is based on studies that followed standardized 
procedures and laboratory assessments to evaluate alterations 
in relevant metabolic biomarkers, which occur temporarily in 
the form of micronutrient deficiency and hormonal imbalance, 
during the infection phase of acute respiratory viral illness. The 
study included participants using clearly defined inclusion and 
exclusion criteria to reduce selection bias and provide a crystal-
clear representation of the exposed ARVI pediatric population. 
Limitations.

The findings are geographically restricted, and a small sample 
size limits statistical power and number of evidence, making 



138

it a provisional systematic review. Confidence intervals and 
standardized effects were not reported consistently, which 
limits study interpretation of précised estimation and external 
generalizability of the research outcome. A lack of potential 
confounding variables, such as diet, socioeconomic status, and 
exposure to natural sunlight, is observed, which are insufficiently 
controlled. A deviation in age among the groups of children is 
observed, potentially challenging the collective interpretation 
of the review. A small number of metabolic disorders limit the 
scope of this study, and there is a need to evaluate long-term 
metabolic after-effects over an appropriate follow-up period.
Conclusion.

Finally, this review concludes that the children having 
metabolic vulnerabilities suggests a possible association 
with ARVIs which are of significant concern. The metabolic 
alterations include, specifically, low Vitamin D levels and high 
TSH, reflecting inflammation in biochemical pathways that 
restrict immunity, making pediatric populations susceptible to 
respiratory infections through ARVIs, further complicating the 
child’s health condition and leading to other harmful impacts. 
The evidence base for this heterogeneous review is minimal 
and geographically restrictive, making the interpretation of 
the findings extremely cautious. The final indication of this 
systematic review suggests short-term metabolic alterations 
in the pediatric population with ARVI, implying that ARVI 
can possibly disturb metabolic pathways without permanently 
altering biochemical markers.
Implications for Clinical Practice and Public Health.

Apart from the substantial burden of pulmonary acute 
infections and the high prevalence of dysfunctional vitamin D 
and thyroid levels, the current evidence base remains inadequate 
within the pediatric population, with no functional articulations 
in standardized clinical practices or specific public health 
recommendations consequently. Nonetheless, systematic review 
based on only two eligible studies with preventive strategies and 
screening protocols related to vitamin D and thyroid hormones 
cannot be justified characterized by small sample sizes.
Future Research Recommendations.

Broadening the understanding of metabolic regulation 
pathways involving focused micro nutritional and endocrine 
systems for the upcoming research investigations particularly 
multi-center cohort studies. This will further clarify in children 
with ARVIs collectively whether these alterations represent 
a temporary inflammatory response or serve as indicators of 
severe underlying metabolic conditions 

Specifically, available study outcome suggests a possible 
relationship between ARVI and metabolic conditions but due 
to limited number of research papers it is not proven on such 
small scale so a continuation of longitudinal study design 
is required to formulate a significantly research employing 
sophisticated nonlinear statistical modeling to observe 
physiological changes occurring before, during, and after an 
ARVI outbreak is fundamentally essential to improve the long-
term understanding of underlying disease mechanisms among 
the pediatric population. To achieve an external validity, a 
more diverse research methodology is critically required which 

will eventually improve the early diagnosis techniques, more 
accurate assessment of severe respiratory illness, and better 
outcome prediction.
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