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ABSTRACT

PREVALENCE OF “VITAMIN A" DEFICIENCY IN CHILDREN AG ED
2MONTHS TO 5 YEARS WITH PNEUMONIA ; A HOSPITAL BASE D,

CROSS SECTIONAL STUDY

Background: Vitamin A deficiency (V AD) is a significant publ health concern,
particularly among children with pneumonia, affagtimmune function and disease
severity. Limited data exist on the prevalence iamghct of VAD in North Karnataka.
This study aimed to assess the burden of VAD itdodm with pneumonia and its

association with disease severity, ICU stay, aridarues.

Methods: A cross-sectional observational study was condu@mong children
diagnosed with pneumonia. Baseline demographichnidal data, including vitamin
A levels, pneumonia severity, duration of ICU stapd treatment outcomes, were
collected. The prevalence of subclinical and sewéfdD was determined, and
statistical analysis was performed to assess ebigak between vitamin A status and

pneumonia severity.

Results: Among the study population, 42.7% had subclini¢aD, while 27.1% had

severe deficiency. Severe VAD was strongly assediatith an increased risk of
severe pneumonia, higher need for invasive veiaiiaand a mortality rate of 42.3%.
Children from rural areas exhibited significantliglier rates of VAD and severe
pneumonia compared to urban children. Although dherall recovery rate was

82.2%, children with severe VAD had a longer IChlysand worse clinical outcomes.



Conclusion: This study highlights the high prevalence of VAD children with
pneumonia and its substantial impact on diseas&riggand outcomes. Strengthening
vitamin A supplementation programs, improving rwrial education, and
implementing targeted public health interventionsild help mitigate the burden of

VAD and improve child health outcomes.

Keywords: Vitamin A deficiency, pneumonia, child health, imne function, North

Karnataka
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INTRODUCTION

Pneumonia is an acute infection of the lung pargmeh that leads to
inflammation and alveolar filling with fluid or pusausing impaired gas exchange..
Viruses, bacteria, and other pathogens are allnpatecauses of this condition.
Pneumonia remains the leading cause of death actufdyen all across the world,
with India being responsible for twenty percenttledse deaths and having a higher
burden of childhood pneumonia than any other cgunst the national level, the
estimated number of pneumonia cases among childrenwere not infected with
HIV in India had a significant decrease from 83-#liom cases in the year 2000 to
49-8 million cases in the year 2015, with the stadduncertainty interval (Ul)
ranging from 14-0 to 300-8. State-level estimatewige light on the significant
disparity that exists between states in terms efiticidence of the problem and the
work that has been made in mitigating it. More thaif of all children under the age
of five were predicted to have pneumonia in theéestaf Uttar Pradesh and Madhya
Pradesh in the year 2015. In Uttar Pradesh, theme W65 cases per 1000 children
[95% Ul 94-2047], while in Madhya Pradesh, thereeng63 cases per 1000 children
[88—2084]. In contrast, the states of Kerala anchiT&ladu had the lowest prevalence
of pneumonia, with 137 cases per 1000 children émalka and 169 cases per 1000
children in Tamil Nadu respectivefyDespite the fact that there is still a significant
amount of work to be done across the entirety dfainthe decreases in the number of
cases of pneumonia that were recorded in KeralaTantil Nadu between the years
2000 and 2015 can provide valuable insights foetiging strategies that can lead to

equivalent reductions in other states and nations.

Over 700,000 children under the age of five losarthtives to pneumonia

every year, which is equivalent to almost 2,000tlieger day. Pneumonia is the
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infectious disease that causes the most deathsgagtoldren. More than 190,000
infants are included in this total. The vast mayoaf these fatalities might have been
avoided. Every year, there are approximately 1ci¥es of pneumonia per 100,000
children, which is equivalent to one case per 7ildan. The highest prevalence of
pneumonia is seen in South Asia, where there &@02%;ases per 100,000 children,
and in West and Central Africa, where there ar@Q,6ases per 100,000 children.
Compared to other infectious diseases, the rapgagfress in reducing the number of
deaths that are caused by pneumonia in childrererutite age of five has been
substantially slower. Pneumonia-related mortalityoag children under the age of
five have fallen by 54% since the year 2000, whedssaths caused by diarrhoea have

decreased by 63% during the same time périod.

The vast majority of these deaths, which are likeljnave been preventable,
take place in settings with limited resources arel sirongly connected to poverty,
inadequate access to health care, and undernuftitiés generally known that a lack
of vitamin D can lead to recurrent respiratory tradections, and as a result, the
practice of supplementing with vitamin D has beetegrated into clinical practice.
Similarly, it has been discovered that vitamin E ainc both play a preventive
function against respiratory and gastrointestithia¢sses; nevertheless, the practice of

routine supplementation is not being carried oua egular basis.

On the other hand, another micronutrient that isngsortant is vitamin A,
whose connection to lower respiratory tract infeasi (LRTIS) like pneumonia has
not been thoroughly investigated and documenteficiBacy in vitamin A is another
issue that affects public health in many regionthefworld, particularly in Africa and
South-East Asia. A lack of vitamin A can lead tghiti blindness, which is a sort of

visual impairment. Additionally, a lack of vitam# may increase the likelihood of
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being unwell or dying from childhood diseases, sashmeasles and those that cause
diarrhoea. It has been established through sdiertials that taking vitamin A
supplements can lessen the severity of respiratdections and mortality rates in
children who have measles. Vitamin A is a cruciamnponent in the fight against
illnesses that affect toddlers and children. Ondtieer hand, the findings of studies
conducted on children who did not have measlesatdithat vitamin A does not

have a significant protective impagt.

There are a variety of nutrition interventions thatve been demonstrated to
be beneficial in lowering the number of cases ofiteclower respiratory tract
infections and the potentially fatal outcomes #at linked with pneumonia. Vitamin
A supplementation has been examined as a potemtiaivention to expedite
recovery, reduce the severity of acute lower respiy tract infections, and prevent
recurrent episodes of these illnesgésThis is due to the fact that vitamin A has been
shown to be beneficial in guarding against measts®ciated pneumoria In no
way have the results been consistent with one anoBome writers have claimed that
there are no advantad®®® while others have only indicated good effects for
particular groups, such as children who are undeght® or those who have a pre-
existing vitamin A defict’. Additionally, it has been discovered that usiftgmin A
supplements can lead to an increase in the ocagreihacute lower respiratory tract

infections, particularly in children who have higlieod intake&’?2

It would appear that children who are deficienvitkamin A are at a larger risk
of being ill and experiencing death as a resultespiratory tract infectioR3 It has
been demonstrated that taking vitamin A supplemeasreduce the risk of death in
children aged 6-59 months by around 23-30%o0ds that contain a considerable

amount of vitamin A, such as animal products (liveilk, cheese, eggs), or foods that
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have been fortified with vitamin A may not be comsd regularly in environments
that have a limited supply of resources and a Imigitence of acute lower respiratory
tract infection®’. Under these conditions, it may therefore be meguto improve
availability to foods that are high in provitamin Auch as mangoes and papayas,
through the implementation of dietary diversity ahdusehold food production

program&®28

Nevertheless, there are not many research thatder@vidence that a lack of
vitamin A is a micronutrient that contributes te tdevelopment of pneumonia. Due
to the fact that supplementation programs are @dyrea existence, it has been
discovered through an examination of representstiveey data that two out of every
five children in India who are eligible for the gram are not receiving preventive
vitamin A supplementatidn This deprives a significant portion of the popiaia of
the opportunity to reap the benefits of this progrét is possible for LRTIs to affect
this particular segment of the population. It issgible that the typical practice of
administering antibiotics to treat the RTI may jtretat the symptoms of the infection
on an occasional basis, without treating the ugdeylcause that caused the infection
to repeat so frequently. The symptoms of deficieth@ynot appear to be displayed by
a significant section of the population, and assuit, they are not detected. This
phenomenon occurs even in industrialised countfieese findings are particularly
pertinent in developing nations such as India, wheere have been relatively few
studies conducted in this particular area. The @rynobjectives of this research are to
determine the prevalence of Vitamin A deficiencyA®) in children who have
pneumonia and to assess the correlation betweemsetamin A levels and the
severity of pneumonia, with a special focus on 8nleal VAD. If this association

between the latent deficiency in micronutrients ath@ patent symptoms of
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pneumonia is established, it will not only stimelaidditional study but also provide a
boost for the vitamin A supplementation programjoliwill go a long way towards
reducing mortality. Moreover, this will guarantee anprovement in the health

conditions of children and a large reduction in éimeount of school absenteeism that

they experienced.
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Aims & Objectives

AIMS AND OBJECTIVES

» To study the prevalence of Vitamin A deficiencychildren with Pneumonia.

« To study the association between Vitamin A Levelsd aseverity of

Pneumonia and its outcome.
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REVIEW OF LITERATURE

PNEUMONIA:

Pneumonia is an infection of the lower respiratoagt that is characterised by
inflammation of the lung parenchyfiaChildren and adolescents are most likely to
get infected with respiratory tract infections (R)Iwhich are the most common
infectious disease. The high morbidity and moratiéites in developing countries
make this one among the most important health problin these countries. It is
responsible for more than 9 lakh fatalities perryaad is responsible for 14% of
infant mortality worldwide, and it accounts for ghly 18% of infant mortality in

India. 33t

There is a significant correlation between chiloth@neumonia and morbidity
and death in nations with extensive resources, elsag morbidity and mortality in
countries with inadequate resources. Lower regpiatact infections (LRTIS) were
responsible for over 800,000 deaths among childged 19 and under across the
globe in the year 2015, with a rate of 31.1 deaibs 100,000 population. This
represents the second highest rate, after nequratam birth complicatiorié Based
on observational studies conducted in nations witfficient resources, the rate of
fatalities among hospitalised children under the afgfive was shown to be less than
one percerit>* During a comprehensive analysis, it was shown ttrevcase fatality
rate among hospitalised children under the agévefifi countries with low resources

varied from 0.3 to 15 percént

Risk factors — Lower socioeconomic classes have a higher prewal®f lower
respiratory tract infections (LRTIs), which correa well with family size, which is a

reflection of urbanisation in the environment.slitommon for children of school age
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to bring respiratory viral agents into their homegich can lead to secondary
illnesses in their carers and siblifysThe presence of underlying cardiovascular
problems and other medical illnesses makes a penswa susceptible to developing
pneumonia and contributes to the severity of theditmn. Examples of this
include®*" Some of the conditions that are considered toehgomuscular diseases
include congenital heart disease, bronchopulmodgsplasia, cystic fibrosis, asthma,
sickle cell disease, and neuromuscular disordeesticplarly those that are
accompanied with a lowered consciousness. Patigdstrointestinal conditions,
such as gastro-oesophageal reflux and tracheo-Joageal fistula, as well as

congenital and acquired immunodeficiency disordams,included in this category.
PATHOGENESIS

Pneumonia can be caused by a number of factotsding the infiltration of
a virulent organism, the infiltration of an overdinéng inoculum, or the damage of
the host's defences. In the typical situation, pmena is the result of an illness that
affects the upper respiratory tract and allows dyat viruses, or other pathogens to
invade the lower respiratory tract. This invasi@uses the immune system to react
and causes inflammatidit® It is common for white blood cells, fluid, andbdis
from cells to accumulate in the air gaps of the dowespiratory tract. As a
consequence of this process, lung compliance isedsed, resistance is increased,
smaller airways are obstructed, and the collapseistél air gaps, air trapping, and
altered ventilation-perfusion relationships mayw&t There is a correlation between
severe infection and necrosis of the bronchial mmbhiolar epitheliurﬁ) and/or

pulmonary parenchynia

Acquisition — It is most common for the agents that cause fitfes of the lower

respiratory tract to be transferred through drogissemination, which occurs when
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an individual comes into close contact with a sewase. Additionally, it is possible
that contact with contaminated fomites plays a ifiant role in the acquisition of
viral agents, particularly respiratory syncytialrug. The majority of common
bacterial pneumonias, such as S. pneumoniae, ase@dy the initial colonization of

the nasopharynx, which is then followed by the i@djgin or inhalation of organisms.

Normal host defense— Anatomic and mechanical barriers, humoral immynit
phagocytic activity, and cell-mediated immunity atecomponents of the pulmonary

host defense system, which is a complicated sy4t€m

Anatomic and mechanical barriers — There are batlataamical and
mechanical barriers in the upper airway, and theyaam essential component of the
host's defence mechanism. It is possible for pegithat are larger than 10 microns to
be effectively filtered out by the hairs in the endr nares or to become caught on the
mucosal surfaces. The nasal mucosa is composedafsiproducing cells as well as
ciliated epithelial structures. The cilia pulseunison, releasing the organisms that
have become trapped through the nasopharynx threigér swallowing or ejection.
The flow of saliva, the sloughing of epithelial lsekhe local synthesis of complement
and immunoglobulin (Ig)A, and the interference atteria from the resident flora are

all essential elements in the local host defenaedbcurs in the oropharynx.

Both the cough reflex and an intact epiglotticarfhave a role in preventing
the aspiration of contaminated fluids. The cougfierealso plays a role in the
movement of materials that could be aspirated. Wgeticles measuring between 5
and 10 microns collide with mucosal surfaces, tHsscome imprisoned in
endobronchial mucus. This is because the steegs@glwhich the central airways

branch lead the particles to strike. After beingremed, the particles are moved
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upward by the ciliary system, which then takes tharof the airways and into the

throat, where they are often swallowed.

Humoral immunity — The most important immunoglobuthat is produced in the
upper airways is called secretory IgA, and it spansible for ten percent of the total
protein content that is found in nasal secretidnsspite of the fact that it is not a
particularly effective opsonising agent, it doesenantibacterial and antiviral action.
The majority of the time, IgG and IgM are transpdrfrom the bloodstream into the
alveolar spaces and airways. Once there, they nperfbe functions of opsonising
bacteria, activating complement, and neutralizingxints. Complement,

immunoglobulins, surfactant, and fibronectin areeadamples of efficient opsonins
that can assist in the elimination of microorgargsfparticles ranging from 0.5 to 1
micron) that have reached the terminal airways aladoli within the body. There is
also the presence of iron-binding proteins, freg facids, and lysozyme, all of which

have the potential to kill microbes.

Phagocytic cells — In the lung, there are two déf¢ groups of phagocytic cells:
macrophages and polymorphonuclear leukocytes thginate from the blood.
Macrophages can be classified into a number ofusigppulations, each of which

differs in both their location and their function.

It is the first phagocyte that inert particles gratential pathogens that enter
the lung come into contact with. The alveolar mpbemge is found in the alveolar
fluid and is the first encountered phagocyte. Tde has the potential to become a
mediator of inflammation and to create cytokineatthecruit neutrophils if it is
subjected to an inadequate amount of stimulatidres& cells, known as interstitial
macrophages, are found in the connective tissug¢heflungs and perform the

functions of both phagocytic cells and antigen-pssing cells.
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These macrophages are found in the capillary eptiathcells of the
intravascular space. They are responsible for ptygsing and removing foreign

material that has entered the lungs through thedstoeam.

Cell-mediated immunity — When it comes to spedifitections, such as viruses and
intracellular bacteria that are able to live withoulmonary macrophages, cell-
mediated immunity is particularly crucial. Despite fact that lymphocytes make up
just five to ten percent of the overall populat@ilung parenchyma cells, they are
responsible for three extremely important functiadhe generation of antibodies, the

production of cytokines, and the development obtytic activity.

Pathologic patterns of pneumonia— There are five pathologic patterns of bacterial

pneumoni&’:

Lobar pneumonia — Participation of a single lobe qrortion of a lobe in the

process. This is the typical pattern of pneumoaissed by S. pneumoniae organisms.

Bronchopneumonia — Airways and the interstitiunt gwarounds them are the

primary sites of interaction. There are instanaeswhich this pattern is

observed in pneumonia caused by Streptococcus pgegeand

Staphylococcus aureus.

* Necrotizing pneumonia (associated with aspiratioaymonia and pneumonia
resulting from S. pneumoniae, S. pyogenes, andrgua).

» Caseating granuloma (as in pneumonia caused by hdyterium tuberculosis
and the endemic mycoses).

» Interstitial and peribronchiolar with subsequentepahymal infiltration is a

pattern that often manifests itself when a seveise of viral pneumonia is

worsened by bacterial pneumonia.
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There are two major pathologic patterns of viraygmonid™

Interstitial pneumonia , Parenchymal infection

ETIOLOGIC AGENTS

Common etiologic agents of pediatric pneumonia*

MICROBIAL AGENT

Chlamydia trachomatis
Mycoplasma hominis
Treponema pallidum
Ureaplasma urealyticum
Staphylococcus aureus
Streptococcus pyogenes
Chlamydia pneumoniae
Mycoplasma pneumoniae
Streptococcus pneumoniae
Viruses

Respiratory syncytial virus
Influenza A and B

Human metapneumovirus

Parainfluenza viruses 1, 2, and 3

Bacteria

Coronaviruses (229E C43, NL63, HKU1)

Adenoviruses

Rhinovirus

SUSCEPTIBLE HOSTS

First 3 months after birth
First 3 months after birth
First 3 months after birth
First 3 months after birth
Primarily children <5 years
Primarily children <5 years
Primarily childreb years
Primarily childreb years

All

Primarily children <ars
Primarily children <5 years
Primarily children <5 years
Primarily chilck® years

Primarily dnéin <5 years

Primarily children <5 years

Primarily children <5 years
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CLINICAL FEATURES

Symptoms

When children are diagnosed with pneumonia, th@ycaly appear with a
severe disease. A number of symptoms, such as f@wéls, tachypnea, cough, lower
chest indrawing, and chest or even abdominal paefrequently observed in clinical
settings. Fever was the most sensitive sign in aa@ian series of 570 pediatric
patients with signs and symptoms that suggestedrpoeia. Grunting and retractions
were the most specific signals, and they were edlatith alveolar infiltrates on a
chest x-ray (CXR). The series was conducted in @anuring the course of a recent
study, hospital-based studies of pneumonia in odnldaged 0 to 59 months were
examined. The study found that more than 80 peroénhe cases involved CXR
screening. For the purpose of diagnosis, the poesefi"dense opacity occupying a
portion or the entire lobe of the lung or preseata pleural effusion on CXR" was
the primary reference. Age-based tachypnoea hacmsitwity of 0.92 and a
specificity of 0.22 for the diagnosis of radiograpbonfirmed pneumonia, while
chest indrawing had a sensitivity of 0.74 and acgjpg&y of 0.15 for the same
purpose. Additionally, out of the ten studies tiwate included, 24.9% (n = 3743) had
CXR "confirmed" pneumonia. When compared to thenicdl manifestations of
pneumonia in older children, the clinical maniféistas of pneumonia in infants and
young children are often distinct. There is a gubgi that infants who are in their
first three months of life will only appear withcaugh and respiratory distress when
they have a low-grade fever or none at “AllAt first glance, the clinical
manifestations of Hib-associated CAP are comparébléhose of other common
bacteria; however, the beginning of the conditisrtypically more subtle. Infection

with atypical microorganisms, such as M. pneumagnigéypically associated with a
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more slow clinical start that is accompanied by aiety of symptoms. These
symptoms include headache, malaise, nonproductvgl; and low-grade fever or

no temperature at aff*®

The "Revised WHO Classification and Treatment bfidhood Pneumonia at
Health Facilities" (2014) has provided guidelines the clinical diagnosis and
management of childhood pneumonia. These guidelirexe developed in response
to the wide variety of approaches that are takedidggnose pneumonia. The goal of
these guidelines is to ensure prompt diagnosis gveattings with limited resources,

and they are based solely on clinical charactesistl

WHO MODIFIED ARI CRITERIA 2014"

Availability Revised classification
of new | and treatment for childhood
evidence pneumonia at health facility

Cough and cold: 3 Home care
no pneumonia advice

Fast breathing Ora
and/or chest > amoxicillin
Child age indrawing: and home
2-59 months —> pneumonia care advice
with cough -
and/or
¥
glr:]ctlrj]:g First dose
antibiotic
General danger A Tafarrs
> signs:! severe to facility
sl 2 ! for injectable
or very severe antibiotic/
disease

supportive
therapy
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Physical Findings

Symptoms Grading
Fast breathing , with or without chest Pneumonia
indrawing, no danger sign, normal

saturation
RR > 60/min below 2 months
RR > 50/min between 2-12 months

>40/min in children aged 1-5 years

Lower chest indrawing, danger signs Severe Pneumonia
present (unable to drink or breastfeged,
convulsions, lethargy, unconsciousness,
severe respiratory distress, cenral
cyanosis)

According to the World Health Organisation (WHORhetmost important
clinical symptom that is utilised to diagnose pneum is the presence of age-specific
tachypnea or lower chest indrawing. Pneumoniaagmtsed in children who exhibit
tachypnea or lower chest indrawing, as stated kg miost recent guidelines
established by the World Health Organisation (WHCHildren who exhibit a danger
indicator, such as an inability to drink, recurremmiting, convulsions, lethargy,
impaired level of consciousness, stridor, or seveagnutrition, are considered to be
suffering from severe pneumonia. The easiest tegclenito determine the child's
respiration rate is to observe them for a periogdixfy seconds when they are calm.
While there are a number of other respiratory symmgt that could be indicative of
pneumonia, no single symptom can be used to diggoosule out pneumonia on its

own®
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The respiratory rate appears to produce highereaggat amongst observers
than auscultation of the chest, particularly wheeames to newborns. There is a
respiratory rate of sixty breaths per minute in bems younger than two months of
age, fifty breaths per minute for infants betwewn aind twelve months of age, and
forty breaths per minute for children between one five years of age, according to
the World Health Organization's classification athypnoea. Although tachypnea is
not specific, it is typically more sensitive tharackles on auscultation. As a result, it
is extensively used to identify chronic obstructpumonary disease (CAP) in low-
and middle-income countries (LMICs), where pneuradsiextremely common and

resources are limited®

Radiological Findings

In general, chest x-rays are considered to be atdrtocedure when it comes
to hospitalised children who are being evaluated &o possible diagnosis of
pneumonia. It is not consistent among studies veatlinical signs and symptoms at
the time of a chest x-ray may accurately predictadiological diagnosis of
pneumonia, particularly in instances that are nobhsa@ered to be severe. An
additional essential factor to take into considerats the fact that the interpretation
of CXR findings is contingent on the quality of thileo as well as the level of

experience possessed by the readét.

In addition, most guidelines do not suggest theuemt use of CXRs for
children older than two months of age who are be@gd for in outpatient settings.
This is due to the fact that CXRs do not alter diécome of upper respiratory tract
infections (LRTIs). Because studies have producedtradictory findings, the
question of whether or not the addition of a ldt€€ZXR improves accuracy is a

contentious one. In the WHO criteria for the stadation of CXR interpretation,
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primary end-point pneumonia was defined as congtdid, which is defined as "a
dense opacity that may be a fluffy consolidatioragdortion or whole of a lobe or of
the entire lung, often containing air bronchogramglditionally, consolidation was

defined as interstitial infiltrates with a CRP theds greater than 40 ng/mL or pleural

effusion. It has been reported that such an apprivagroves agreemefit:>?

The level of agreement was lower when comparing ghesence of any
infiltrate (as the end-point) to other infiltratésat did not satisfy this description.
Sixty It is possible that radiographic abnormaditibat are consistent with pneumonia
are present in a sizeable number of children youtigen five years old who are
experiencing fever and leukocytosis and who dohaste a clearly identified source
of infection. Twenty-six percent of the patientsugiger than five years old who
reported to the emergency room with fever, leukosigt larger than 20,000
cellss/mm3, and no clinical symptoms suggestive rigymonia received a confirmed
diagnosis of pneumonia on CXRs, according to aysthidt was conducted by Bachur
and colleagues. The evaluation of nonspecific @ihindications of infection in this

age group therefore includes a plain CXR as ornbephspects to be investigated.

Computed tomography (CT) scans should not be edilisoutinely unless
another underlying iliness is suspected (for examgpltumour or abscess). This is due
to radiation concerns, as well as the fact thas lewasive imaging modalities
typically serve for diagnosis and management. Treetiee possibility of an exception
being made in situations when a surgical intenggnis being considered, such as in

the case of complex empyema situaticfia>

Additionally, a comparison between conventionalstiradiography and lung
magnetic resonance imaging (MRI) has been attemptedfew publications. It has

been stated that there is a high level of agreerpentaining to the increased
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sensitivity of magnetic resonance imaging (MRI) f@nsequences such as lung

abscess and necrosis, along with the benefit oigoeiradiation-free methotf.

MANAGEMENT

Choice of Empirical Antibiotic Treatment for CommyrAcquired Pneumonia

According to Age and Clinical Picture:

5 years and older: interstitial infiltrate,

cephalosporin, consider coverage for MRSA (1, 3)

LV. Ampicillin (1, 2, 3); consider adding a p-lactam if not
responding (1)

Macrolides if findings of atypical community-acquired
pneumonia.

Guideline
Age/Clinical Picture Inp Outpatient Recommendation
Newbom LV. Ampicillin + LV. gentamicin. Consider adding - 1. AJTCCM 2020
Azithromycin®
1 month to 5 years LV. Penicillin or LV. Ampicillin® (1, 5) Oral Amoxicillin** 1.IDSA 2011, BTS
LV. Ampicillin (or penicillin) and Gentamicin (2) (1,2,3,4,5 2011, CIDS/CTS 2000
LV. Amoxacillin-clavulanate” (3, 4) 2. WHO 2014, 2018
Children with life-threatening illness: Third-generation LV. 3. AJTCCM 2020
cephalosporin, consider coverage for MRSA (2, 5) 4. NICE 2019
5. Canadian 2018
5 years and older: alveolar infiltrate, LV. Penicillin or LV. Ampicillin; add macrolide if not N/A 1.1DSA
pleural effusion responding (1) 2. WHO 2014, 2018
Children with life-threatening illness: Third-generation LV. 3. Canadian 2018

Amoxicillin (1,°2,3)  1.IDSA
2. \WHO 2014, 2018
3. Canadian 2018

Choice of Antibiotic Treatment for Community-Acged Pneumonia When Typical

Bacteria Are Identified:

Pathogen

First Choice

Other

intermediate
(MIC >4 pg/ml)
S. aureus
H. influenzae

M. catarrhalis

S. pneumoniae, penicillin susceptible or

S. pneumoniae—penicillin resistant

Penicillin, ampicillin, amoxicillin

Second- or third-generation cephalosporins for
sensitive strains; vancomycin

Methicillin/oxacillin (for MSSA)

Amoxicillin/clavulanate

Amoxicillin/clavulanate or cefuroxime

Cefuroxime, ceftriaxone
Levofloxacin, linezolid

Vancomycin or teicoplanin (for MRSA), linezolid

Cefuroxime, ceftriaxone, other second- and third-generation
cephalosporins

Azithromycin, cefprozil

ROLE OF MICRONUTRINETS IN PNEUMONIA

Zinc and Vitamin A

Zinc and vitamin A are two micronutrients that ameicial to the body's defence

mechanisms. If one of these micronutrients is lagkit may be more challenging for
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the immune system to successfully fight off infen8’°>2 Despite the fact that both
of these nutrients have been shown to have favteieffects on immune functioh
®1 there have been relatively few studies that hauectly investigated the

therapeutic benefits of these micronutrients spediy in the context of paediatric

CAP.

Vitamin D Supplementation

Both phagocytosis-dependent and antibody-dependeatrophages are
stimulated by vitamin D, which results in the deprhent of antimicrobial
capabilities. T and B cells are also affected B&b4dihydroxy vitamin D3, which has
the ability to modify the actions of lymphocytesathare responsible for the
production of cytokines and antibodies. A severek laf vitamin D can cause
deformities and hypotonia in the chest wall, whichurn can result in decreased lung
volume, poor compliance of the chest wall, atelsstaand fibrosis. A study
conducted in Ethiopia discovered that children wieye diagnosed with pneumonia
had a thirteenfold greater frequency of severemiitaD insufficiency. This was

demonstrated clinically by the presence of rickéts.
VITAMIN A

Vitamin A Deficiency (VAD) is the major cause ofgwentable childhood
blindness among children living in countries witlwker and intermediate incomes. It
also has a significant role in the morbidity anattierates of children that are caused
by infectious infections. There is a correlatiotviEen VAD and an increased risk of
contracting a variety of ailments, such as diarshomeasles, and respiratory
infections. There are around one third of presclag@d children around the world

who are deficient in vitamin A. The majority of #eechildren reside in South East
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Asia, and India is home to the highest number dfidm who suffer from vitamin A
deficiency. Similarly, India is home to the biggesimber of youngsters who are

below the clinical threshold for vitamin A deficign®

Vitamin A deficiency (VAD) has been linked to tokigical alterations in the
pulmonary epithelial lining. These alterations inmpthe normal physiology of the
lungs, making the patient more susceptible to seviessue dysfunction and
respiratory illnesse¥. Consequently, a subclinical form of VAD might résin
serious complications such as pneumdti&itamin A supplementation resulted in a
considerable reduction in the amount of time regglifior the symptoms to disappear
in children whose serum retinol levels were nornTdiese adverse changes were
almost reversed once the levels of vitamin A westared to the desired level, which
confirmed the efficacy of vitamin A in the preseioea of organ architecture and cell
differentiation during the growing period. This ding also provided a justification
for the therapeutic vitamin A supplementation pavgs that are currently being

implemented®*

There is a family of lipid-soluble chemicals knovas retinoic acids, and
vitamin A is a subclass which belongs to that fgmifhese are made up of four
isoprenoid units that are connected together iateem that is head-to-tail. Preformed
vitamin A and provitamin A carotenoids, which ind& beta-carotene and other
forms, are the two primary sources of vitamin A.r@anoids, which resemble
provitamin A, can be found in plants. While betaetane, alpha-carotene, and beta-
cryptoxanthin are the most common forms of provitaf, there are numerous more
types as well. Mammals are capable of convertirgmthnto vitamin A, but with
varied degrees of metabolic efficiency. The mosivacform of vitamin A is called

preformed vitamin A, which includes retinol, retineetinoic acid, and retinyl esters.
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This form of vitamin A is mostly found in dietarp@rces that come from animals,
and it is also the type that is provided by the arj of supplements. The
combination of provitamin A (also known as betaetane) and preformed vitamin A

is that which is provided by certain supplemeffts.

MCHO &\)\/\)\/cn,ou &\)\/)\1
retinal

h vitamin A (Retinol) 11-cis-retinal
(all-trans-retinaldehyde) alitretinoin

(9-cis-retinoic acid)

a-carotene
retinoic acid
(tretinoin, ATRA, all-trans-RA) all-trans-retinyl ester
o B-carotene
OOH
isotretinoin OH C\N 0
(13-cis-retinoic acid) : OH
SNo
COOH adaplene OH HOLA
(39 generation) )
o i & bicaick trifarotene
acitretin " RO (4t generation)
(2™ generation) (39 generation)

SOURCES: Stem cells, liver, kidneys, egg yolks, and bu#tez the most prevalent
foods that contain preformed vitamin A, also knoasretinols. Generally speaking,
green leafy vegetables, sweet potatoes, and camtthe best sources of provitamin
A, also known as beta-carotene. Vitamin A that ceonfi®m animal sources or
supplements is more likely to induce toxicity thaovitamin A that comes from plant

sources. This is due to the fact that vitamin Arisformed?®

In order to tackle this major health problem, tlmeeynment of India through
its national immunization schedule is supplementfitgmin A to all children during

the course of routine immunization .
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Vitamin A Schedule according to National Immunizaton Schedule (NISf’

Vaccine When to give Dose Route Site

At 9 completed

Vitamin A months with 1ml Oral Oral
(1st dose) measles- (1 lakh IU)
Rubella

16-18 months.
Then one dose

Vitamin A every 6 months 2ml Oral Oral
(2nd to 9th dose) | up to the age of (2 lakh 1U)
5
years.

Metabolism and various metabolic forms of Vitamin®A

’ Diet
p” E N
B-carotene Liver »
Retinyl esters <5 Retinol-CRBP
Cleavage Y -
Asymmetrical Symmetrical = - Blood
’ ; 2 A (Re )
X Vitamin'A' (Retinol Retinol-RBP-TTR
BCO-II BCO-1
ADH/SDR
Y b £
A T
Apocarotenal Retinaldehyde
) . Raldh 1-4
v v " CRABP Y
: : ; — CYP26
Apocarotenoic acid > Retinoic acid »  Oxidized
‘ L E metabolites
\
Co-activator
HA' 2 ’ » Transcription

RXR-RAR
(:n?rcpru:\m‘ X

__HDAC _ xb Transcription

RXR-RAR
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CAUSES AND RISK FACTOR®

Causes
- Dietary lack of vitamin A due to any of the follawg:
o In low- and middle-income countries, poor availapibf vitamin A—
rich foods such as:
= Brightly colored fruits and vegetables such as mgl@arrots,
sweet potatoes, and tomatoes
= Liver, milk, and eggs
o Vegan diet
o Eating disorder causing deficiencies of multiple cronutrients
including vitamin A
- Increased demand for vitamin A occurring partidylauring pregnancy
« Vitamin A malabsorption and reduced/absent abildyconvert carotene to
active vitamin A, which commonly occurs in fat-madarptive conditions
such as:
o Inflammatory bowel disease (eg, Crohn disease)
o Pancreatic insufficiency
o Short bowel syndrome
o Cystic fibrosis
o Celiac disease
o History of certain types of bariatric surgery, suak Roux-en-Y

gastrointestinal bypass surgery
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Risk factors and/or associations

Age
« Children are at higher risk than adults for dietatsgmin A deficiency
Sex
« Females are at elevated risk for dietary vitamideficiency
Genetics
« Single nucleotide variants in 12 genes are assmtiafith retinol and beta
carotene levels and with beta carotene bioavaitgbil
- Populations with different allele frequencies fdrese single nucleotide
variants may differ in ability to absorb dietarytdoearotene and thus in risk
for vitamin A deficiency
Other risk factors/associations
« Most cases of vitamin A deficiency due to lack @amin A in diet occur in
the following geographic areas:
o Southeast Asia
o Sub-Saharan Africa
« Incidence of vitamin A deficiency due to lack otamin A is high among
refugees and populations under economic stress
- End-stage liver disease due to conditions suchleshalic cirrhosis and

hepatitis C
DEFICIENCY

It is estimated that roughly thirty percent of dnén under the age of five
around the world are deficient in vitamin A, anattlalmost fifty percent of young
children in South Asia and sub-Saharan Africa arélarly affected®. Malnourished

children and adults are more likely to experienighinblindness, full blindness, and
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later stages of xerophthalmia in many countrie$ wisufficient resourcés’? Some
of these conditions include complete blindnesshBesar, around 500,000 preschool-
aged children are diagnosed with blindness, andjrafisant number of them pass
away? This is a significant public health issue. Theyention of these ocular
problems can be achieved through the routine dgligevitamin A to children living

in endemic ared$’ Furthermore, according to the findings of a sffidy
administered vitamin A supplements to children wdre part of undernourished
populations have the potential to lessen the lengrtrisk of hearing loss among
those who have ear discharge, which is a signité.otVhen vitamin A is routinely
administered to children in locations where theeds® is endemic, there is a slight
reduction in the mortality rate of children, whichnges from around 5 to 15
percent’. This was demonstrated in a cluster-randomize@®ment that was carried
out in a competent manner and was called the DEWA The trial involved more
than two million children in North India who weretiveen the ages of six months
and five years old. This population has a significprevalence of vitamin A
deficiency’. Although supplementation with high-dose vitamin 00,000
international units every six months, with or withca deworming protocol) for a
period of five years resulted in a reduction in grevalence of severe vitamin A
deficiency and ophthalmopathy, it did not resulaisignificant reduction in mortality
(mortality ratio 0.96, 95% confidence interval 0B®3). In contrast to the findings
of earlier, more limited research, which revealeat taking vitamin A supplements
on a regular basis led to a decrease of 12 pencanbrtality from all causes and a
reduction of a similar magnitude in mortality conte®l with diarrhoe® our
discovering contradicts those findings. The DEVTAdaeight other studies were
included in a meta-analysis that resulted in a fateid average mortality decrease of

11 percent (95% confidence interval: 5-16)
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Patients with disorders associated with fat malgdi®n, such as cystic
fibrosis and other causes of pancreatic insuffoyeicoeliac disease, cholestatic liver
disease such as primary biliary cholangitis, srhalvel Crohn disease, short bowel
syndrome, and patients who have undergone cergpstof bariatric surgery, can
also be affected by vitamin A deficiency, with oitlvout xerophthalmia. This
condition can also be observed in resource-richnt@ms in patients who have

undergone certain types of bariatric surgéty.

VITAMIN A DEFICIENCY AND THE LUNG

The development of a human lung begins during tfie fveek of foetal
development and continues during the first sewgeaks of growth. The embryonic
phase, the pseudoglandular phase, the canalichiéeep the saccular phase, and the
alveolar phase are all included in it. After birthe foetal lung develops into one of
the most complex organs, with roughly forty distireell types. This organ is
characterised by its complexity. The fundamentappse of the lungs is to fulfil the
requirements of the organism for the eliminatiorcafbon dioxide and oxygen. This
takes place in the alveoli of the lungs, which areated in part by the subdivision
(septation) of the gas-exchange saccules of theyemic lung. There are significant
differences between species in terms of the dewedopal stage at which septation
takes place. The timely process of lung differaitg which results in the formation
of alveolar structures, mostly takes place durimg third trimester of pregnancy in
human beings and continues in postpartum yeamselss throughout the first years
of development. The process of lung maturation xduring the perinatal period in
a manner that is highly controlled, and interactibetween the alveolar epithelial and
mesenchymal layers make a significant contributiime hepatic stellate cells of the

liver, are also present in other organs, are sitesye vitamin A is stored. Despite the
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fact that the quantity of retinol in them is sigogntly lower than that of the liver,
these cells, which have also been found in theduimgluding the foetal lung, have
the ability to take up retinol from chylomicron. i§tsuggests that this cell gets it by a
mechanism that is comparable to that of the lihen there is an elevated need for
retinol by this tissue, particularly in the growihghg, when the morphology of the
lungs is still immature, the primary function of R&serves in the lung is to guarantee
that direct retinol administration is carried duatlight of this, the supply of vitamin A
from the mother is of critical significance for enisg appropriate foetal nourishment,
growth, and development. During the maturation lué tungs and the postnatal
period, these reserves serve as the foundatiaimnéoproduction of RA. Furthermore,
the synthesis of RBP that occurs during foetal ardnatal development is not
sufficient to provide a continual supply from theel's storage. Deficiencies in the
dietary requirements of the growing lung while tbetus is still in the womb provide
a threat to the integrity of the respiratory systémthe process of controlling early
lung growth and alveolar formation, vitamin A plagssignificant role through the
creation of RA, which is associated to this proc&sgrefore, it is important to ensure
that enough intake is maintained during the finanth of pregnancy. This will
ensure that retinyl reserves are present in theldpwg lung, which is necessary for
the production of retinol during lung maturatiordgeostnatal life. RA is responsible
for regulating cell proliferation and differentiati, as well as proper organogenesis,
during the embryonic development process. The liiamin A status of the newborn
appears to be a contributing factor in the riskbmhchopulmonary dysplasia (BPD),
which is a chronic lung disease that is charaadrisy focal loss of ciliated cells,
keratinising metaplasia, and necrosis of the briahcimucosa, in addition to an
increase in mucous-secreting cells. This becomes aewre significant in premature

infants, as their serum retinol and RBP levels aagmificantly lower than those of
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full-term neonates. In point of fact, abnormal lufgnction, decreased alveolar
number, decreased protection against infections] an higher probability of
developing acute illnesses in childhood and chrdhiesses in adulthood, including
the risk of lung cancer, have been linked to loveristores in neonates and a low

supply during lactation and have been linked tooaimal lung function®

In addition, during the postnatal period, RA isessary for the growth of the
lungs, the alveolarization of the lungs, and thpression of the primary components
of the extracellular matrix (ECM), which plays grsficant role in the resistance and
elasticity of the lungs with regard to repair aethodelling. As a consequence of this,
VAD will cause significant alterations in the sttue and function around the lungs.
In human beings, endemic VAD is linked to a poorcéal vital capacity (FVC),
which is a measure of airway blockage and a powesfedictor of mortality in
individuals who are asymptomatic and do not haveruh respiratory diseases. When
McCollum first described "fat-soluble A," which wasibsequently determined to be
retinol, he made the observation that animals Wexe artificially deficient in this
component "have frequently suffered from prevaleranchitis." This observation
was made in 1913. It would appear that keratirasatf the tracheae and bronchi
takes place quite quickly in patients with VAD, facct, appearing before changes in

the eye?

Respiratory Infections®®

Every year, acute respiratory infections, most camiyn pneumonia and
influenza, are responsible for the deaths of mbaa tfour million people over the
world. Furthermore, when viewed in a global contéke death rate that is solely
attributed to these diseases is ten times grefader the worldwide median death rate

that is attributed to all causes. The anti-infextiproperties of vitamin A were
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established by Green and Mellanby in the year 1928min A has been shown to be
an immune-modulating agent and to play a signitigaart in the immune system's
response to infections, according to a numberugfigs. According to these findings,
VAD makes a significant contribution to the moriydand mortality rates of children,
with the epithelia of the trachea and respiratoeg tbeing among the first tissues to
exhibit histological alterations. Previous researchnducted by Sommer and
colleagues demonstrated that "the risk of respiyadisease and diarrhoea were more
closely associated with vitamin A status than vgémeral nutritional status". When it
comes to protecting animals against diseases,pitlectial tissues serve as the initial
line of defence. Several of the effects of undeitioh are mediated by the immune
system. These effects include changes in the hdstences, which can reduce the
host's ability to recover from diseases or incredssr resistance to infections.
Additionally, VAD is responsible for squamous mdssa of the respiratory
epithelium, which is characterised by the replagenoé ciliated epithelial cells with
squamous epithelium. This condition also leads teduction in the production of
mucus. All of these are elements that have thengiateto raise the probability of
invading infections. The function of residents nugdrages, neutrophils and natural
killer cells and the development of T-cells mediatntibody responses are also
impaired in VAD, leading to a decreased protectivechanism at mucosal surfaces.
During embryogenesis, maternal RA is essentialttier development of secondary
lymphoid organs, whereas throughout the adultRife controls the differentiation of
immune cells necessary for immune tolerance viay Tineluction in in vitro and in

vivo animal model&®
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In people who have lower amounts of vitamin A irittplasma, they are more likely
to experience recurrent respiratory infections.sTisi one of the most significant
health issues that are prevalent in underdevelopdidns. In addition, when viral
disorders, particularly those that affect the nedpry system, are present, plasma
retinol levels decrease. This, in turn, leads Iigher vulnerability to infection, which
creates a "vicious circle." One possible explamatar this phenomenon is that acute
infections are accompanied by an increase in th&aboéc requirement and/or an
increase in the renal clearance of retinol and RBfants in developing nations are
given vitamin A supplements, and it is generallykramvledged that these
supplements are healthy and contribute to a reslucin respiratory infections.

However, this is not always the case, and suppléneis still a contentious topit>

Some other supplementing trials did not find angence that the supplement
had a favourable effect in regions where the penad of VAD was high. The
distinct response of supplementation against cernpathogens, or its differential
effects depending on the nutritional status, orrtfest recent vaccines given, the sex
and age of the child, the season, or the diffeaéeffects of RA on target cells, may
be able to explain, at least in part, the clinfeslults that are contradictory against one

anothef°.

LITERATURE FROM PREVIOUS STUDIES:

In the comprehensive research that Mendes et28R2) conducted, they
looked on the prevalence of vitamin A deficiencyA() in children who were
hospitalised with pneumonia and were between ties a6 months and 5 years old.
According to the findings of the study, which arssg ten publications that were
eligible for inclusion from a variety of databased| of the studies indicated

subclinical VAD levels that were greater than twepércent, with the highest level
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reaching ninety-two percent. It was determined thet impairment has a significant
role in immunological function and epithelial intég, which makes it a key
contributor to an increased risk of the respiratdligess pneumonia. A low
socioeconomic status, inadequate sanitation, emwiemtal pollution, a lack of
breastfeeding, and incomplete vaccination are sointiee risk factors that contribute
to the severity of pneumonia. Both the maintenaocepithelial barriers and the
modulation of immunological responses require vitafas an essential component.
Both the activity of phagocytic cells and the maskef "Natural Killer* (NK) cells,
which are very important for immunological defenaee supported by this substance.
As a result of VAD's ability to impair these defesgcthe risk of respiratory infections
such as pneumonia is increased. The findings of #tudy highlight the high
frequency of VAD in children who are hospitalisedthw pneumonia, hence
highlighting the necessity of implementation ofgeted therapies. Supplementation
with vitamin A is an efficient and cost-effectiveethod for lowering the morbidity
and death rates among children. This is accompulidghye enhancing immunity and
lessening the severity of infections. The findingsderscore the significance of
incorporating dietary programs into public healttategies, particularly in locations
with low resources, in order to enhance the healtbomes of children and to combat

mortality that are caused by pneumoftia.

In the research paper titled "Association Betw&enum Vitamin A Levels
and Recurrent Respiratory Tract Infections (RRTsChildren,"” Wang et al. (2022)
carried out a cross-sectional study in Beijing,cenpassing a total of 8,034 children
and adolescents ranging in age from six monthewergeen years. A link between
serum vitamin A levels and the incidence of reaurmespiratory tract infections

(RRTIs) was the focus of this investigation. Basedhe data, it was determined that
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721 children (8.97%) were diagnosed with vitamideSiciency, while 3,073 children
(38.25%) were found to have subclinical vitamin Aefidiency. Particularly
noteworthy is the fact that only 28.8% of childmeith vitamin A insufficiency and
53.1% of children with subclinical deficiency had RRTI or RTI symptoms. This
suggests that a sizeable section of the populatiay be suffering from deficiencies
that have not been recognised due to the absereee$sive symptoms. In addition,
the research showed that children who lacked vitafnihad a chance of acquiring
recurrent respiratory tract infections (RRTISs) thais 6.924 times higher than the risk
of children who had normal levels of vitamin A. Thecidence of recurrent
respiratory tract infections (RRTIs) was 2.140 tint@gher in children who had a
subclinical vitamin A deficit. It is important toote that these correlations remained
even after taking into account any confounding dest which highlights the
significant role that adequate amounts of vitamirplay in maintaining respiratory
health. Both the maintenance of epithelial intggriatnd the modulation of
immunological responses require vitamin A as arersd component. This study
underlines the need for public health initiativeattaim to improve vitamin A status
among children and adolescents. The high incidefd®th clinical and subclinical
vitamin A deficiencies that was discovered in thisidy highlights the need for
improved vitamin A status. The findings of the @®sd conducted by Wang et al.
indicate that there is a strong correlation betweanserum vitamin A levels and the
occurrence of recurrent respiratory tract infe®i¢RRTIS) in children. It is possible
that addressing vitamin A insufficiency in this pdgtion by dietary adjustments or
supplementation could be a promising method forucedy the prevalence of

recurrent respiratory infectiorfs.
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Among Indian children aged 12—-59 months, the meseeonducted by Kundu
et al. (2021) makes use of information obtainednfrine Comprehensive National
Nutrition Survey (CNNS) to investigate the prevalenof Vitamin A Deficiency
(VAD) and the factors that contribute to its deyetent. According to the data, the
prevalence of VAD is 17.54% across the board, wathtistically significant
differences being linked to socio-economic andatietdeterminants. According to
the findings, the prevalence of VAD was higher ihildren who came from
economically poor households. In particular, thogko were in economically
disadvantaged portions had a higher prevalenceAd Wh comparison to their peers
who were in affluent sectors. This highlights thgact that economic discrepancies
have on the nutritional condition of individualsivBrse dietary intake was found to
be a key factor in the development of VAD. The fewt children with a limited
variety of foods consumed were more likely to bie@kd by VAD highlights the
significance of consuming a wide range of foodsrider to guarantee an appropriate
intake of vitamin A. A higher prevalence of vitamé deficiency was found in
children who were stunted, which is an indicatidncbronic undernutrition. This
finding suggests that there is a connection betwaerall nutritional status and
vitamin A levels. Education of mothers was a digant factor in the occurrence of
vitamin A deficiency (VAD) among offspring. Thereaw a correlation between
higher levels of maternal education and a lowevgence of VAD, which highlights
the impact that mother knowledge and behaviourg leewvthe nutrition of children to
a greater extent. The study also discovered thidren who were breastfed for
longer periods of time had a reduced prevalencéAdd. This finding suggests that
prolonged nursing may play a preventive effect mgfavitamin A deficiency. The
results of this study underscore the necessityoofiged nutrition programs that

address socio-economic gaps and encourage dieergifetary choices in order to
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minimise the prevalence of dietary-related diseaaesong children in India.
increasing maternal education, increasing econooanditions, and supporting
prolonged breastfeeding are all strategies thatildhbe implemented in order to

effectively treat VAD and improve the health out@sor children®?

Gultom et al. (2020) carried out a study that wasss-sectional in nature in
order to evaluate the connection between a lackitamin A and the occurrence of
pneumonia in children under the age of five inghavince of West Java in Indonesia.
According to the findings of the study, which arssg responses from 594
youngsters, secondary data from the 2017 IndoneBiamographic and Health
Survey was utilised. The occurrence of pneumoniackvwas the dependent variable,
and the status of getting vitamin A supplementsciwivas the independent variable,
were the key variables that were investigated.cBired questionnaires were used to
gather data, and chi-square tests were used tgsantile data in order to determine
the extent of the relationships between the vaembBased on the findings, it was
determined that 38.6% of the children had not lg#een vitamin A supplements, and
26.8% of them had reported having experienced poaian Children who did not
receive vitamin A supplementation had a slightlgaier incidence of pneumonia
(27.0%) compared to children who did receive suppletation (26.7%). The
investigation, on the other hand, established &mainsufficient intake of vitamin A
was associated with an increased risk of pneumagever, this link did not meet
the criteria for statistical significance (Odds IR4OR] = 1.011; 95% Confidence
Interval [CI]: 0.690 to 1.481; p = 1.000). The fings of the study indicate that
although there is a slight increase in the rislpméumonia among children who do
not receive vitamin A supplementation, the lackstdtistical significance suggests

that other factors may play more significant roleghe occurrence of pneumonia.
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The socioeconomic situation, environmental cond#joaccess to healthcare, and
overall nutritional status are all examples of salvaspects that could be considered.
The authors agree that the significance of vitarAinin preventing respiratory
infections is still up for debate. This is congsmgtevith the findings of prior research
that have vyielded contradictory findings about thEectiveness of vitamin A
supplementation in lowering the morbidity and deaties associated with respiratory
infections. In conclusion, although this study dimt discover a statistically
significant link between vitamin A supplementatiand a reduction in the incidence
of pneumonia, it does highlight the significancecoitinuing research in order to
uncover interventions that are successful. It talvio implement comprehensive
strategies that address a variety of factors tifatence the health of children in order

to reduce the risk of pneumonia in this vulnergidpulation®

An investigation was carried out by Yi-Ling J €t@016) with the purpose of
determining whether or not there is a correlatietwleen the serum level of vitamin
A (VA) and the severity of pneumonia and recurreggpiratory infection (RRI)
within one year of treatment in children who weragmosed with pneumonia.
Additionally, the researchers wanted to establisioumdation for the utilisation of
serum VA level as an index for evaluating the ctadiof pneumonia and predicting
the likelihood of recurrent respiratory infectiohtotal of 88 infants under the age of
three who were diagnosed with pneumonia were rectuio participate in the
research study. At the time of hospitalisation, skeeum VA level was determined,
and the development of RRI was monitored over thenp within a given year after
the patient was discharged. The children who weagnbsed with pneumonia had a
decrease in the serum level of VA, which registeae@.8+0.3umol/L. A significant

difference was seen between the severe pneumooigp gmnd the mild pneumonia
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group in terms of serum levels of vitamin A defiwg (VAD) (0.7+0.3 umol/L
versus 0.9£0.3umol/L; P<0.05). Furthermore, the severe pneumoroaym exhibited
a substantially greater detection rate of vitamidediciency (VAD) compared to the
mild pneumonia group (63% versus 28%; P<0.05). Ghercourse of one year, the
youngsters were monitored. There were no sigmifidéferences in the incidence of
RRI between the group with suspected subclinicemin A deficiency (SSVAD)-
pneumonia and the group with normal VA-pneumoni, lmetween the group with
VAD pneumonia and the group with SSVAD-pneumoni2(Q®5). However, the
group with VAD pneumonia showed a significantly neg incidence of RRI than the

group with normal VA-pneumonia, with 49% for therfeer and 18% for the lattét

An investigation of the connection between deficies in vitamins A and E
and the prevalence of viral disorders in childreasvearried out by Y.-J. Qi and
colleagues in the year 2016. There were 684 healtiigren who participated in the
study. Their ages ranged from 5 months to 12 ydamgas determined through the
use of high-performance liquid chromatography geatim levels of vitamins A and E
were measured by collecting blood samples undéingetthat protected them from
light. Instances of acute respiratory tract infees (ARI) and diarrhoea were
documented among the subjects two weeks after #mple was completed.
According to the findings, children's susceptibilib developing acute respiratory
infections (ARI) and diarrhoea was increased whwesy tlacked vitamin A. To be
more specific, the proportion of children who hadrdhoea and also had lowered
blood vitamin A levels was higher than the propmrtof children who did not have
diarrhoea. This finding suggests that a vitamirekel that is lower than 0.2 mg/L is
more likely to be related with acute respiratotyabks (ARI). Additionally, a lack of

vitamin E was associated with a higher prevalencacoite respiratory infections
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(ARI) in the youngsters. Following the findings thie study, it was determined that
deficits in vitamins A and E are significant fadothat are associated with the
occurrence of acute infectious illnesses in chiddr&he findings of this study
highlight the significance of ensuring that adeguédvels of these vitamins are
maintained in order to improve immune function dmder the risk of illnesses such

as acute respiratory infections (ARI) and diarrhdea

In order to evaluate Vitamin A Deficiency DisordefVADD) among rural
pre-school children in South India, Nimmathota fApa, N Balakrishna, and their
colleagues carried out a comprehensive study. Tty snvolved the examination of
35,480 children between the ages of one and fiaesyeld. A cross-sectional design
with multi-stage random sampling was utilised ia tesearch project that was carried
out by the National Institute of Nutrition. This svdone to ensure that the study was
representative of the population. 59.3 percenhefahildren were found to have sub-
clinical VAD, which is a prevalence level that sgarded to be a significant public
health hazard according to the guidelines of therldVélealth Organisation. In
addition, 0.6% of children demonstrated clinicatnfis of VAD, which further
emphasises the pervasive extent of the deficit.reThgere considerable socio-
demographic differences that were brought to Ighthe study. The study found that
children from marginalised communities, householith lower incomes, and
children whose mothers were illiterate had a greptevalence of VAD. A lack of
food diversity and limited access to medical caesenboth factors that contributed to
the problem. The findings bring to light the cricrequirement for focused
interventions, such as increasing the consumptidoazs that are rich in vitamin A
and continuing to implement high-dose vitamin A glementation programs on a

consistent basis. In order to address the underlgauses of VAD, public health
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programs should place an emphasis on improvindagaomi, educating mothers about
nutrition, and raising awareness about maternaltthe@he findings of this study

highlight the significance of maintaining surveilize and intervention efforts in order
to lower the illness and death rates among childrdndia's rural population that are

connected with vitamin A deficien&.

88 children under the age of three who had beagndised with pneumonia
were included in the study that was conducted ih620y Jiang Yi-Ling and Peng
Dong-Hong. The serum vitamin A levels of these dreih were analysed in order to
investigate the association between vitamin A ifisiehcy and the severity of
pneumonia. A study was conducted to determine chidiren who were diagnosed
with pneumonia had a blood vitamin A level that raged 0.8 0.3pmol/L.
Particularly noteworthy is the fact that childrerittwsevere pneumonia display
significantly lower levels in comparison to childrewith moderate pneumonia.
According to the findings, vitamin A deficiency (\D was found in 63% of children
who had severe pneumonia, but only 28% of childvéo had moderate pneumonia
had VAD. Based on these findings, it appears thetet is a significant correlation
between decreased levels of serum vitamin A and@aeased severity of pneumonia
in young children. According to the findings of thidy, adequate levels of vitamin
A have the ability to reduce the severity of resairy infections in individuals of this

age group, which is particularly susceptible tanth®

According to the findings of the research conddidig Kathryn A. Thornton
and colleagues, who investigated the correlatidwéen Vitamin A Deficiency and
Gastrointestinal and Respiratory Morbidity in Schage, it was observed that
children who had a Vitamin A deficiency of lessrtED.Oug/dL were at a higher risk

of experiencing diarrhoea, along with vomiting, gbing, and fever. According to the
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findings of this study, the concentrations of haglobin and vitamin A were found to

have an inverse relationship with the rates of rditsbin children of school agé’

The authors of their research investigated "Lotake of vitamin A-rich foods
among children, aged 12-35 months, in India: assi@ci with malnutrition, anaemia,
and missed child survival interventions,” Over ttwurse of the 2005-2006 India
National Family Health Survey, Richard D. Sembask&a de Pee, and their
colleagues conducted an analysis of the data ierdmldetermine the dietary intake
of vitamin A-rich foods among young children and ttssociation between that intake
and health outcomes. Using a 24-hour dietary retiadl researchers were able to
guantify the amount of vitamin A that was consurbgdL7,847 children in India who
were between the ages of 12 and 35 months. Acapidirthe data, 41.9% of these
children did not consume foods that were rich tamiin A throughout the period over
which the recall was in effect. Particularly notethy is the fact that children who
did not consume foods that were rich in vitamin &dhigher rates of malnutrition
indicators: 59.0% of them were stunted, wherea®$%?2of them consumed such
foods; 32.9% of them faced severe stunting, wheP&as% of them did; 48.5% of
them were underweight, whereas 43.8% of them wearg] 21.6% of them
experienced severe underweight, whereas 17.9% idotTere was a statistically
significant difference between all of these diffeses (P < 0.0001). The level of
education attained by the mother was found to bigificant factor: children whose
moms had completed ten years of schooling or maree wnore likely to consume
foods that were rich in vitamin A. A significantmider of young children in India are
not obtaining sufficient amounts of vitamin A-riébods, which puts them at risk for
malnutrition, anaemia, and the failure to receigeassary medical interventions. This

is a significant public health concern that is lylouto light by the study mentioned
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above. Because of the substantial correlation tweaternal education and the
amount of vitamin A that children consume througkit food, it is possible that
increasing the education of women could have afgignt role in strengthening the

nutritional status and overall health of childrén.

It is hence imperative that all children receiveaviiin A prophylaxis as per the
national immunization schedule and be protecteth ffatal infections. There are no
such similar studies in north Karnataka populatiddressing the issue. So this study
is undertaken as it will estimate not only the ptemce of vitamin A deficiency in

this population but also correlate its levels wiith severity of pneumonia.
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MATERIALS AND METHODS

Source of data:Children aged between 2 months and 60 months wédaliagnosed
with Pneumonia as per WHO criteria, and admitteth& Pediatrics Ward of KLES

DR Prabhakar Kore Charitable Hospital, Belagavi
Methods of Collection of Data:

A. Study Design:Cross Sectional Observational Study

B. Place of Study: Paediatric Department, KLEH Dr. Prabhakar Kore
Hospital, Belgaum, Karnataka

C. Study Period: 1 year ( September 2023- August 2024)

D. Sample Size:The sample size for the current study was calcdlaging

following equation'*®

Single Proportion — Absolute Precision
Expected Proportion of VA Deficiency = .51 (51%6)
Precision (%) = 10

Desired Confidence Level (%) = 95

Formula
ZZ
N = pq
o

Where n = Sample size36 Pneumonia cases

Z= Standard Normal Variable Value (Z=1.96 at 5%halprror)
d = Margin of Error = 10%

p =51%, q =100 — 51 = 49%

Sampling technique:all children that meet inclusion criteria
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INCLUSION CRITERIA:

All children between ages 2 months to 5Syears diagdowith pneumonia

according to revised WHO ARI criteria 2014

Symptoms Grading

Fast breathing , without chest indrawi Pneumonia
or general danger sign, normal saturatign
RR > 60/min below 2 months

RR > 50/min between 2-12 months
>40/min in children aged 1-5 years

Lower dest indrawing, danger signs Severe Pneumonia
(unable to drink or breastfegd,
convulsions, lethargy, unconsciousness,
severe respiratory distress, central
cyanosis)

EXCLUSION CRITERIA

Children with-

« Congenital Heart Diseases, congenital skeletaltiefeongenital lung disease
« Immunodeficiency,

+ Children with Allergic Airway Disease

« Patients using steroids or immune-suppressive drugs

+ Children with Severe Acute Malnutrition

« Children whose parents/guardians did not providesent for participation in

the study
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Institutional ethical Clearance:

The ethical clearance was obtained prior to thedaot of the study, from
Institutional Ethics and Research Committee, KAH&ERawaharlal Nehru Medical

College, Belagauvi.

C.T.R.l. registration: The study was registerechwatiinical Trial Registry of India

prior to sample collection and clearance was grhwiiéh registration number

CTRI1/2023/05/067734.

METHODOLOGY

The current observational study was carried ou€lieH Dr. Prabhakar Kore
Charitable Hospital, Belgaum, Karnataka from Sejmem2023 to August 2024. After
obtaining approval and clearance from the insthdi ethics committee (Annexure -
1), the patients fulfilling the inclusion criteriaere enrolled for the study. Informed
consent (Annexure - II) w ere obtained from paraitthe infants after explaining to

them the plan and intention of the study in thglsage they understood.

Total 96 patients meeting the inclusion criteriarevincluded in the current
study. Demographic Information regarding patielike age, sex, weight, area of

residence and other clinical parameters were record

Samples in 2ml plain vacutainer were collected lamdls of serum Vitamin A

were estimated by using ELISA.

Every piece of information was meticulously enteiato an excel spread

sheet and used for statistical analysis.

Specimen analysis - Samples were processed uso#gsay Technology Laboratory

Vitamin A ELISA Kkit.
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Reagents stored at 2-8°C.

Standard Curve Range: 2ng/ml - 800ng/ml
Sensitivity: 1.21ng/ml

Size: 96 wells

Application and Principle of the Assay —

The kit is an Enzyme-Linked Immunosorbent Assayl@). The plate is
pre-coated with human VA antibody. VA present ie gample is added
and binds to antibodies coated on the wells and thetinylated human
VA Antibody is added and binds to VA in the sample.

Then Streptavidin-HRP is added and binds to thetiBilated VA
antibody. After incubation unbound Streptavidin-HRPwashed away
during a washing step. Substrate solution is thieied and color develops
in proportion to the amount of human VA.

The reaction is terminated by addition of acidiopstsolution and
absorbance is measured at 450 nm.

Serum retinol measured in ng/ml, conversion faafuplied and converted

to micromole/litre

Specimen collection and processing -

Serum- allowed to clot for 10-20 minutes. Centrdugt 2000-3000 RPM for 20

minutes.

All reagents, samples and standard are preparg@eraspecified instructions

and assay is performed at room temperature.

Sample, reagent added to each well and incubated fiour. Plate is washed

5 times. Substrate solutions A & B added, incub&ed 0 minutes at 37 C.
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Stop solution added, color develops, and resuéas in 10 minutes.
Based on the serum Vitamin A level, participantsenaategorized into having

normal level, subclinical deficiency and severe igeficy according to WHO

guidelines.
<0.70 micromol/L SUBCLINICAL DEFICIENCY
<0.35 micromole/ L SEVERE DEFICIENCY

STATISTICAL ANALYSIS:

The continuous variables were expressed as Mead arSviedian [IQ] and
categorical variables were expressed as N (%).

To determine the normality of the clinical parameten enrolment and
follow-up, Shapiro-Wilk's test was performed (ANNERE IlI).

Statistical significance was estimated using chiasq test or test for
proportions as appropriate.

For intra-group comparisons, independent t-test performed when the data
was normally distributed, and Mann-Whitney U testswperformed when the data
distribution was skewed.

For intergroup comparison, dependent t-test watomeed when the data
was normally distributed, and Wilcoxon matched pa@st was performed when the
data distribution was skewed.

Correlation analysis was performed to understared absociation between
Vitamin A level and severity of Pneumonia . A dua of <0.05 was considered

statistically significant.
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RESULTS

Table 1: Age Group Distribution of Children

Frequency Percent
Age <1 Year 26 27.1%
Group
1to 2 years 18 18.8%
2 to 3 years 15 15.6%
3to 4 years 17 17.7%
4 to 5 years 20 20.8%
Total 96 100.0%

The study included a total of 96 children categsiinto five age groups: under 1

year, 1 to 2 years, 2 to 3 years, 3 to 4 yearsdatod5 years. The highest proportion

of children (27.1%) were aged under 1 year. Themsgdhighest percentage (20.8%)

was observed in the 4 to 5 years age group. Thedbproportion (15.6%) was found

in the 2 to 3 years age group.

30.00%

25.00%

20.00%
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0.00%

27.10%

20.80%
18.80%
. 17.70%
I 1'60% |

<1 Year lto2years 2to3years 3todyears 4tob5years

Graph 1: Age Group Distribution of Children
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Table 2: Gender Distribution of Children

Frequency Percent

Gender Male 46 47.9%
Female 50 52.1%

Total 96 100.0%

Out of the total 96 children included in the stud®y (47.9%) were male and 50

(52.1%) were female.

<

= Male = Female

Graph2: Gender Distribution of Children
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Table 3: Locality of residence Distribution of Chidren

Frequency Percent
Locality Rural 65 67.7%
Urban 31 32.3%
Total 96 100.0%

Among the 96 children included in the study, 65.76%) were from rural areas, while

31 (32.3%) were from urban areas.

[~
>

= Rural = Urban

Graph 3: Locality Distribution of Children
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Table 4 : Grade of Pneumonia Among Children as perevised WHO ARI

classification 2014

Frequency Percent
Grade of Pneumonia Pneumonia 50 52.1%
Severe Pneumonia 46 47.9%
Total 96 100.0%

Out of the 96 children included in the study, 5@.{86) were diagnosed with

pneumonia, while 46 (47.9%) had severe pneumonia.

53.00%

52.00%

51.00%

50.00%

49.00%

48.00%

47.00%

46.00%
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47.90%

45.00%

PNEUMONIA

SEVERE PNEUMONIA

Graph 4: Grade of Pneumonia Among Children
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Table 5: Mode of Oxygen delivery and Ventilation

Frequency PercenL
Mode of Oxygen Invasive (Mechanical) 17 17.7%
Supplementation Ventilation
High Flow Oxygen Device 26 27.08%
Low Flow Oxygen Device 19 19.8%
Nil 34 35.4%
Total 96 100.0%

Among 96 chilldren included in study, 17 (17.7%}u&ed invasive (mechanical
ventilation) ventilation, while 26 (27%%) were mged with High Flow Oxygen
delivery system and 19 (19.8%) received low flowgen delivery. A significant

proportion of chilldren (34; 35.4%) did not requaey form of oxygen support.

40I_Distribution of Oxygen Delivery Methods Among Children (N=96)

35.4%

Percentage (%)
= = N N w w
o w o w o w

w
T

Invasive Ventilation High Flow Oxygen Low Flow Oxygen
Mode of Oxygen Supplementation

Graph 5: Mode of Oxygen delivery and mode of Ventétion
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Table 6: National Immunization Schedule (NIS) Stats

Frequency Percent
NIS- Vaccination Status Yes 84 87.5%
No 12 12.5%
Total 96 100.0%

Among the 96 children included in the study, 84.%8%@) had received vaccinations
under the National Immunization Schedule (NIS), leHi2 (12.5%) had not been

vaccinated.

= Yes = No

Graph 6: National Immunization Schedule (NIS) Stats
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Table 7: Vitamin A Supplementation Status

Frequency Percent
VIT A Supplementation — 1 dose at®  Yes 31 32.29%
month of age
No 65 67.7%
Total 96 100.0%

Out of the 96 children included in the study, 3P.R%) had received vitamin A

supplementation, while 65 (67.7%) had not.

Vitamin A Supplementation Status

Graph 7: Vitamin A Supplementation Status
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Table 8: Mean and Standard Deviation of Serum Vitarm A Levels

Mean

Std. Deviation

Serum Vitamin A

0.53

0.31

Serum Vitamin A level >0.70 micromol/ L is considdrnormal, 0.70-0.35 micromol/

L is subclinical deficiency and <0.35 micromol/Lssvere deficiency.

The mean serum vitamin A level among the 96 childrecluded in the study was

0.53 with a standard deviation of 0.31.

Mean and Standard Deviation of Serum Vitamin A Levels

1.0

Vitamin A Level (mg/L)

Serum Vitamin A

Serum Vitamin A

Graph 8 — Mean and Standard deviation of Serum Vitain A level
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Table 9: Vitamin A Status of Children

Frequency Percent
Vitamin A Status Normal 29 30.2%
Subclinical deficiency 41 42.7%
Severe deficiency 26 27.1%
Total 96 100.0%

Out of the 96 children included in the study, 20.286) had normal vitamin A levels,
while 41 (42.7%) had subclinical vitamin A defican A significant proportion of
children (26; 27.1%) had severe vitamin A defickenthe categorisation is based on

WHO criteria.
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Graph 9: Vitamin A Status of Children
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Table 10: Association Between Grade of Pneumonia drVitamin A Status

Grade of Pneumonia
Vitamin A Status Frequency Percent P value
Normal Pneumonia 24 82.7% 0.02
Severe Pneumonia 5 17.2%
Total 29 100.0%
Subclinical Pneumonia 29 70.7%
deficiency Severe Pneumonia 12 29.3%
Total 41 100.0%
Severe deficiency Pneumonia 7 26.9%
Severe Pneumonid 19 73.1%
Total 26 100.0%

Among children with normal vitamin A levels (n =)282.7% had pneumonia, while
17.2% had severe pneumonia. Children with sub@lnitamin A deficiency (n = 41)
showed a different pattern, with 70.7% having pnenia and only 29.3% having
severe pneumonia. Among those with severe defigieboly 26.9% had pneumonia,
but a striking 73.1% had severe pneumonia. Thelyevar this association was 0.02,
indicating a statistically significant relationshijetween vitamin A status and the

severity of pneumonia.

Association Between Grade of Pneumonia and Vitamin A Status

Pneumonia
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Graph 10 — Association between grade of Pneumoniaa Vitamin A status
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Table 11: Association Between Grade of Pneumonia driige Group

Grade of pneumonia Total P
value
Pneumonia Severe
Pneumonia
Age <1 year n 9 17 26 0.06
Group
% 18.0% 37.0% 27.1%
lto2 n 11 7 18 0.55
years
% 22.0% 15.2% 18.8%
2t03 n 9 6 15 0.69
years
% 18.0% 13.0% 15.6%
3to4 n 8 9 17 0.84
years
% 16.0% 19.6% 17.7%
4t05 n 13 7 20 0.29
years
% 26.0% 15.2% 20.8%
Total n 50 46 96 0.22
% 100.0% 100.0% 100.0%

Among children under 1 year (n = 26), 18.0% hadupmenia, while 37.0% had
severe pneumonia. In the 1 to 2 years age group 18), 22.0% had pneumonia,
while only 15.2% had severe pneumonia. In the 3 tgears age group (n = 15),
18.0% had pneumonia, and 13.0% had severe pneunfdiniarly, in the 3 to 4
years age group (n = 17), 16.0% had pneumonialaré had severe pneumonia.
Among children aged 4 to 5 years (n = 20), 26.0% waeumonia, while 15.2% had
severe pneumonia. The overall p-value for the as8on was 0.22, indicating that
the relationship between age group and grade olirpomia is not statistically

significant.
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Graph 11: Association Between Grade of Pneumonia dnAge Group

Table 12: Association Between Grade of Pneumonia drLocality

Grade of pneumonia Total P
value
Pneumonia Severe
Pneumonia
Locality Rural n 28 37 65 0.01
% 43.07% 56.92% 67.7%
Urban n 22 9 31
% 70.9% 29.03% 32.299
Total n 50 46 96
% 52.08% 47 .91% 100.0%

Among the 65 children from rural areas, 43.07% padumonia, while 56.9% had
severe pneumonia. Among the 31 children from udn@as, 70.9% had pneumonia,
and only 29% had severe pneumonia. The p-valuehier association was 0.01,
indicating that the relationship between pneumeeigerity and locality is statistically

significant.
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Table 13: Association Between Grade of Pneumonia dnmode of Oxygen

Supplementation

Grade of Pneumonia
Pneumonig Severe p
Pneumonid  Total | Vvalue
Invasive n 2 15 17
Ventilation
% 4.00% 32.61% 17.71% 0.001
Oxygen High Flow 0 4 27 26
Supplementation Oxygen Device % 8.00% 47.83% 27.08% 0.001
Low Flow N 12 7 19
Oxygen Device| % 24.00% 15.22% 19.79% 0.002
Nil N 32 2 34
% 64.00% 4.35% 35.42% 0.001
Total N 50 46 96
% | 100.00% 100.00%| 100.00960.001
As % of Total
cases 52.08% 47.92%  100.00%

Page 58




Results

This table shows the association between the goagmeumonia and the mode of
oxygen supplementation4% of children with pneumonia required Invasive
Ventilation, 8% required High-flow Oxygen, 24% réga Low-flow Oxygen, and
64% did not require OxygenAmong children with Severe Pneumaonia2.61%
required Invasive Ventilation, 47.83% required Hitgw Oxygen, 15.22% required
Low-flow Oxygen, and 4.35% did not require oxygdihe overallp-value (<0.001)
indicates a statistically significant associatioatieen Pneumonia severity and

Oxygen requirement, showing that Severe Pneumasascrequired more intensive

respiratory support.
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Table 14: Association Between Vitamin A Status anéige Group

Vitamin A Status Total P
Value
Normal Subclinical Severe
deficiency deficiency
Age <1 N 5 11 10 26 0.33
Group Year
% 17.2% 26.8% 38.5% 27.1%
l1to2 | N 6 7 5 18 0.97
years
% 20.7% 17.1% 19.2% 18.8%
2to3 | N 8 6 1 15 0.12
years
% 27.6% 14.6% 3.8% 15.6%
3to4 | N 3 9 5 17 0.63
years
% 10.3% 22.0% 19.2% 17.7%
4t05 | N 7 8 5 20 0.97
years
% 24.1% 19.5% 19.2% 20.8%
Total N 29 41 26 96 0.34
% 100.0% 100.0% 100.0% 100.09

Among children under 1 year, 38.5% had severe witaindeficiency. In the 1 to 2

years age group, 19.2% had severe deficiency, vide2 to 3 years group had the

lowest rate of severe deficiency at 3.8%. In tho 3! years age group, 19.2% of

children had severe deficiency, and in the 4 tae&ry group, the rate was 19.2% as

well. Subclinical deficiency was most common amechddren under 1 year (26.8%)

and between 3 to 4 years (22.0%). The p-valuehrassociation between vitamin A

status and age group was 0.34, indicating thatahsociation is not statistically

significant.
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Table 15: Association Between Vitamin A Status anGender

Vitamin A Status Total P
Value
Normal Subclinical Severe
deficiency deficiency
Gender Male n 13 20 13 46 0.9]
% | 44.8% 48.8% 50.0% 47 9%
Female| n 16 21 13 50
% | 55.2% 51.2% 50.0% 52.1%
Total n 29 41 26 96
% | 100.0% 100.0% 100.0% 100.0%
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Among the 46 male children, 44.8% had normal vitamAi levels, 48.8% had
subclinical deficiency, and 50.0% had severe deificy. Similarly, among the 50
female children, 55.2% had normal vitamin A leve&l.2% had subclinical
deficiency, and 50.0% had severe deficiency. Saloal deficiency was more in
females, and severe deficiency was similar frequémdoth females and males. The
p-value for this association was 0.91, indicatingt tthe relationship between vitamin

A status and gender is not statistically significan

60.00%

55.20%

51.20%  50.00%

50.00%

50.00% 48.80%
44.80%

40.00%

30.00%

20.00%

10.00%

0.00%
MALE FEMALE

B Normal @ Subclinical deficiency [ Severe deficiency

Graph 15: Association Between Vitamin A Status anGender

Page 62



Results

Table 16: Association Between Vitamin A Status antocality

Vitamin A Status Total P
value
Normal Subclinical Severe
deficiency | deficiency
Locality Rural n 13 32 20 65 0.01
% 44.8% 78.1% 76.9% 67.7%
Urban n 16 9 6 31
% 55.2% 21.9% 23.1% 32.3%
Total n 29 41 26 96
% | 100.0% 100.0% 100.0% 100.0%

Among the 65 children from rural areas, 44.8% haanal vitamin A levels, while a

striking 78.1% had subclinical deficiency and 76.9%d severe deficiency. In

contrast, among the 31 children from urban are&2% had normal vitamin A

levels, while only 21.9% had subclinical deficieraoyd 23.1% had severe deficiency.

The p-value for this association was 0.01, indigatia statistically significant

relationship between vitamin A status and locality.
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Table 17 Association Between mode of Oxygen Suppientation and “Vitamin

A” Status
Vit A St atus
Sub p
Normal | clinical Severe Total | Value
Invasive n 1 1 15 17 0.001
Ventilation % 3.45% 2.44% | 57.69% 17.71%
High Flow n 2 17 7 26 | 0.001
Oxygen - Oxygen
Supplementation  noyice | o5 | 6.90% | 41.46% 26.92%  27.08%
Low Flow n 2 14 3 19 0.002
Oxygen
Device % 6.90% | 34.15% 11.54% 19.79%
Nil n 24 9 1 34 0.001
% 82.76% | 21.95% 3.85% 35.42%
Total n 29 41 26 96 | 0.001
% 100.00% 100.00%| 100.00%| 100.00%
As % of
Total cases 30.21% 42.71% 27.08% 100.00%

This table shows the association between the méaxymen supplementation and

Vitamin A status. 3.45% of children with normal &fihin A status required invasive

ventilation, 6.90% required high-flow oxygen, 6.90eguired low-flow oxygen, and

82.76% did not require oxygen. Among children wsdvere Vitamin A deficiency,

57.69% required invasive ventilation, 26.92% regdihigh-flow oxygen, 11.54%

required low-flow oxygen, and 3.85% did not requorygen. In children with

subclinical Vitamin A deficiency, 2.44% requiredvasive ventilation, 41.46%

required high-flow oxygen, 34.15% required low-flamygen, and 21.95% did not
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require oxygen. The overall p-value (<0.001) inthsa a highly significant
association, showing that severe Vitamin A deficiers linked to a higher need for
invasive ventilation, subclinical deficiency is asmted with higher use of non-
invasive oxygen support, while children with norrivélamin A levels mostly did not

require oxygen therapy.
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Table 18: Association Between Vitamin A Status antCU Stay

Normal Subclinical Severe Total P Value
Deficiency Deficiency
<5 days 22 19 6 47 0.001
>5 days 7 22 20 49
TOTAL 29 41 26 96

Among the 47 children who stayed in the ICU forsléisan 5 days, 22 (46.8%) had
normal vitamin A levels, 19 (40.4%) had subclinidaficiency, and 6 (12.76%) had
severe deficiency. Among the 45 children who stayethe ICU for more than 5
days, 7 (15.5%) had normal vitamin A levels, 22.848) had subclinical deficiency,
and 20 (44.4%) had severe deficiency. The p-vatuetHis association was 0.001,
indicating that the relationship between vitaminstatus and ICU stay duration is

statistically significant.
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Table 19: Outcome of Children Based on Vitamin A S$ttus

Frequency Percent

Outcome Death 17 17.7%
Recovered 79 82.2%

Total 96 100.0%

Among the 96 children included in the study, 79.282) recovered, while 17 (17.7%)

died.

Outcome Distribution

Recovered

Graph 19: Outcome of Children Based on Vitamin A Stus
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Table 20: Association Between Outcome and Vitamin Status

Outcome
Vitamin A Status Frequency Per cenL P value
Normal Death 1 3.4% 0.001

Recovered 28 96.5%

Total 29 100.0%

Subclinical Death 7 17.07%
deficiency

Recovered 34 82.9%

Total 41 100.0%

Severe deficiency Death 11 42.3%
Recovered 15 57.6%
Total 26 100.0%

Among the 29 children with normal vitamin A level$, (3.4%) died, while 28
(96.5%) recovered. Among the 41 children with sufichl vitamin A deficiency, 7
(17.07%) died, and 34 (82.9%) recovered. Amongthehildren with severe vitamin
A deficiency, 11 (42.3%) died, while 15 (57.6%) oeered. The p-value for this
association was 0.001, indicating that the relatigm between vitamin A status and

outcome is statistically significant.
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DISCUSSION

Vitamin A plays a crucial role in maintaining emattal integrity, immune
response, and overall lung health. This study aiteedvaluate the prevalence of
vitamin A deficiency in children diagnosed with pmeonia and its association with
the severity and clinical outcome of pneumonia. Tihdings reflect that vitamin A
deficiency is highly prevalent among children witheumonia, consistent with global
evidence highlighting the link between poor vitami status and increased
vulnerability to respiratory infections. Vitamin Aeficiency impairs the immune
system by reducing the production of protectiveibanties, compromising the
integrity of the respiratory epithelium, and incsizey susceptibility to infection.
Furthermore, low serum vitamin A levels are asdediawith delayed recovery,
prolonged hospital stay, and higher rates of carafibns such as severe pneumonia

and respiratory failure.

Age

In this study, highest proportion of children (Ze)lwere aged under 1 year,
indicating that infants are more vulnerable to tireabmplications such as pneumonia
and vitamin A deficiency. The second highest petamgs (20.8%) was observed in the
4 to 5 years age group, suggesting that vitamireficgincy and pneumonia persist
even in older children. The lowest proportion (25)6yas found in the 2 to 3 years
age group. The relatively higher percentage ofdcéi under 1 year reflects their
increased susceptibility to nutritional deficierieand infections due to
underdeveloped immunity and limited dietary intakbe balanced distribution across
the other age groups highlights that vitamin A cdeficy and pneumonia are not

limited to infancy but continue to affect childrevell into early childhood. This
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pattern suggests the need for continued nutriticarad healthcare interventions
beyond infancy to reduce the burden of vitamin Aiadency and related health

complications.

Jiang et al., conducted a study on 88 children dgssl than 3 years with
pneumonia. The mean age of the study population 8&s7 months. Among the
children, 69 cases were under 1 year, and 19 cases between 1 to 3 years. The
study found no significant difference in serum rita A levels between different age
groups (p > 0.05), but younger children had a higbeevalence of vitamin A
deficiency, which was associated with increase& o pneumonia severity and

recurrent respiratory infections (RRI) within oreay of discharg®’

Li et al., conducted a retrospective study on 18ildeen diagnosed with
Mycoplasma pneumoniae pneumonia (MPP), with a nmedge of 46 months (IQR:
26.25-72.25 months) in the general MPP (GMPP) gemg55 months (IQR: 37.00—
83.00 months) in the refractory MPP (RMPP) groupergé was no significant

difference in age between the two groups (p = 0.862

Abolurin et al conducted a study on 170 childreaca§ months to 59 months
in South-Western Nigeria. The mean age of the stmjyulation was 16.8 + 9.0
months. There was no statistically significantelifince in the prevalence of vitamin
A deficiency (VAD) between children age@4 months and those aged >24 months

(p = 0.159)*

Kundu et al analyzed data from the Comprehensivehi& Nutrition Survey
(CNNS) conducted in India between 2016-18. Theystucluded children aged 12 to
59 months. The highest prevalence of vitamin Adleficy (VAD) was observed in

the 36—47 months age group (20.82%), while the $byeeevalence was reported in
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the 18—-23 months age group (12.47%). The prevaleh®AD increased with age,

but the difference was not statistically significgm= 0.262§°

Gultom et al. (2020) conducted a study on 594 chiidunder the age of 5
years in West Java. Among the sample, 36% of anldvere younger than 3 years,
while 64% were aged 3 to 5 years. The study foundignificant association between

age and pneumonia incidence (p > 095).
Gender

In this study, Out of the total 96 children incldde the study, 46 (47.9%)
were male and 50 (52.1%) were female. The gendsrilgition was relatively
balanced, with a slightly higher proportion of fdemgarticipants. The balanced
gender representation suggests that vitamin A idefiy and pneumonia are not
significantly influenced by gender, affecting battale and female children almost
equally. This finding indicates that nutritional fideencies and susceptibility to

infections like pneumonia are widespread across genders.

Jiang et al., reported that out of the 88 childréth pneumonia, 68 were male
and 20 were female, giving a male-to-female raidd:1. The serum vitamin A
levels were 0.9 + 0.3umol/L in males and 0.8 + 0.@mol/L in females, but the
difference was not statistically significant (p %), indicating that vitamin A status

and pneumonia severity were not influenced by gefide

Li et al reported that among the 181 children WRP, 82 were male and 70
were female in the GMPP group, while 18 were mald &1 were female in the
RMPP group. The male-to-female ratio was similatween the groups, and the

difference was not statistically significant (p #22)°
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Abolurin et al reported that among the 170 childirsiuded in the study, 89
(52.4%) were male and 81 (47.6%) were female. Tieegbence of VAD was not

significantly different between male and femalddein (p = 1.0005*

Kundu et al reported that the prevalence of VAD wafmost equal among
male and female children. Among male children,prevalence was 17.81%, whereas
in female children, it was 17.23%. The differencetiieen male and female

prevalence was not statistically significant (p.e82)%

Gultom et al. (2020) reported that the sample ket an almost equal
distribution of boys and girls. However, the studiy not find any significant

difference in the incidence of pneumonia basedentgr (p > 0.05’
Locality

In this study, Among the 96 children included i thtudy 65 (67.7%) were
from rural areas, while 31 (32.3%) were from urbasas. This indicates that a larger
proportion of children affected by vitamin A defcicy and pneumonia were from
rural backgrounds. The higher prevalence of casesral areas suggests that children
in these areas may face greater challenges in tefraxscess to healthcare, nutritional
resources, and overall living conditions. Limitedcess to vitamin A-rich foods,
inadequate healthcare infrastructure, and poortetam in rural areas could
contribute to higher rates of nutritional deficiesscand respiratory infections. The
relatively lower percentage of urban cases (32.83ay reflect better healthcare
access, improved nutritional practices, and entdrogng standards in urban

settings.
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Abolurin et al. (2018) noted that 89 (59.4%) of ttreldren were from a low
social class, while 69 (40.6%) were from a highialodass. The prevalence of VAD

did not differ significantly between social clas¢es: 0.740§*

Kundu et al found that the prevalence of VAD waghdly higher in rural
areas (17.76%) compared to urban areas (16.86%)ev&y, the difference was not

statistically significant (p = 0.2625.
Oxygen Supplementation

In this study, among the 96 children, 17 (17.7%junesd invasive ventilation,
while 45 (46.9%) were managed with non-invasivegexytherapy (high-flow or low-
flow oxygen devices). A significant proportion dfildren (34; 35.4%) did not require
any form of oxygen support. The relatively highqaattage of children requiring non-
invasive oxygen therapy (46.9%) reflects the séyenf respiratory distress
associated with pneumonia, particularly in casesiamin A deficiency. The fact
that 17.7% of children required invasive ventilatimdicates that a considerable
number of cases progressed to a critical stagegss#ating intensive respiratory
support. The need for oxygen supplementation, émpednvasive ventilation,
highlights the clinical severity of pneumonia ahe tpotential role of compromised

immunity due to malnutrition and vitamin A deficign

Li et al found that 45.39% of children with GMPPque&red oxygen
supplementation compared to 100% of children withiIFR (p < 0.001). This
suggests that children with refractory pneumonid im@re severe respiratory distress,

requiring higher levels of respiratory supp®rt.
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Vitamin A Status

In this study, Out of the 96 children included fretstudy, 29 (30.2%) had
normal vitamin A levels, while 41 (42.7%) exhibitesubclinical vitamin A
deficiency. A significant proportion of children§227.1%) had severe vitamin A
deficiency. The mean serum vitamin A level among 96 children included in the
study was 0.53 with a standard deviation of 0.31e Migh percentage of subclinical
and severe vitamin A deficiency reflects a sigmifit public health concern, as
vitamin A plays a crucial role in immune functiogrowth, and overall health.
Subclinical deficiency, though not immediately syompatic, can weaken immunity
and increase vulnerability to infections such asuymnonia. Severe vitamin A
deficiency is more concerning, as it is linked tigher rates of morbidity and
mortality due to its impact on immune function aepithelial integrity. This suggests
that nearly 70% of the study population had somgrese of vitamin A deficiency,
highlighting the urgent need for improved nutritdbnprograms and vitamin A

supplementation.

Jiang et al. (2016) reported that among the 8&ldml, 35 (40%) had vitamin
A deficiency (VAD), 25 (28%) had suspected subchivitamin A deficiency
(SSVAD), and 28 (32%) had normal vitamin A levedgvere pneumonia cases had a
higher prevalence of VAD (63%) compared to mild ymenia cases (28%),
reinforcing the association between low vitaminevdls and increased severity of

pneumonig®

Li et al reported that the prevalence of vitamindéficiency (VAD) was
significantly higher in children with RMPP (68.75%)mpared to those with GMPP

(31.75%) (p = 0.004). Adjusted serum vitamin A leverere significantly lower in
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the RMPP group (12.23 mg/L) than in the GMPP gr(ifp00 mg/L) and the control

group (25.10 mg/L) (p < 0.00%9.

Abolurin et al. (2018) reported that the mean seratmol level among the
children was 1.33 + 0.38mol/L (range: 0.50-2.2mol/L). Nine children (5.3%)
had VAD, but none had severe VAD. There was nassizdlly significant association
between VAD and age, gender, social class, immtinizastatus, or nutritional

status"

Kundu et al reported that the overall prevalencevitdmin A deficiency
(VAD) among children aged 12-59 months in India vl&s54%. Children from
poorer economic sections had higher VAD rates coetpdo those from richer
sections. The prevalence of VAD was highest indrhih with stunting (18.24%) and

severe stunting (21.72%) compared to non-stuntédreh (17.41%§3

Gultom et al. (2020) reported that 38.6% of chifdtender five years of age
did not receive vitamin A supplementation. The a¥leprevalence of vitamin A
deficiency was associated with an increased riskpoéumonia; however, the
association was not statistically significant (ORL811; 95% CI 0.690-1.481; p =

1.000)%
Grade of Pneumonia and Vitamin A Status

In this study, Out of the 96 children included e tstudy, 50 (52.1%) were
diagnosed with pneumonia, while 46 (47.9%) had eyp@eumonia. In this study,
association between the grade of pneumonia ananwitéd status among the 96
children included in the study shows significanffedences in the severity of
pneumonia based on vitamin A levels. Among childrgtth normal vitamin A levels

(n = 29), 48.3% had pneumonia, while 51.7% had reepaeumonia. This indicates
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that even in children with normal vitamin A leveld)je occurrence of severe
pneumonia was relatively high. Children with subiclal vitamin A deficiency (n =

41) showed a different pattern, with 70.7% havingymonia and only 29.3% having
severe pneumonia. This suggests that subclinicéicielecy is more strongly

associated with milder forms of pneumonia. Howewnong children with severe
vitamin A deficiency (n = 26), the trend was reeetsOnly 26.9% had pneumonia,
but a striking 73.1% had severe pneumonia. Thiscaités that severe vitamin A
deficiency is closely linked to an increased rigk developing severe forms of
pneumonia. These findings suggest that vitamin @ysla critical role in immune

function and respiratory health. While subclinidaficiency may predispose children
to milder pneumonia, severe deficiency significamticreases the risk of progression

to more severe forms of pneumonia.

Jiang et al. (2016) divided the study populatiaio itwo groups based on the
severity of pneumonia: 58 children had mild pneurmpand 30 children had severe
pneumonia. The serum vitamin A levels were sigaiiity lower in the severe
pneumonia group (0.7 £ Og@mol/L) compared to the mild pneumonia group (0.9 +
0.3 umol/L) (p < 0.05). The detection rate of vitamindaficiency was also higher in
the severe pneumonia group (63%) compared to tltepneumonia group (28%) (p
< 0.05), suggesting that low vitamin A levels assaciated with increased severity of

pneumoni&’

Li et al. (2020) demonstrated that adjusted vitafievels were significantly
lower in children with severe pneumonia (RMPP) 2B2mg/L) compared to those
with mild pneumonia (GMPP) (17.00 mg/L) (p < 0.00MNultivariate logistic

regression analysis showed that low vitamin A lsweére independently associated
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with increased odds of developing RMPP (OR = 0.7 Cl: 0.669-0.946; p =

0.010)%°
Vitamin A Status and Oxygen Supplementation

In this study, the association between oxygen supehtation and vitamin A
status among the 96 children included in the stltyws varying patterns based on
the severity of vitamin A deficiency. Among childrevith normal vitamin A levels (n
= 29), 3.45% required invasive ventilation, 6.908quired high-flow oxygen, 6.90%
required low-flow oxygen, and 82.76% did not requiany form of oxygen
supplementation. Children with subclinical vitamAndeficiency (n = 41) showed a
lower need for invasive ventilation, with only 2%4requiring it. However, 41.46%
required high-flow oxygen, 34.15% required low-flamygen, and 21.95% did not
require oxygen supplementation. In contrast, amdntgiren with severe vitamin A
deficiency (n = 26), 57.69% required invasive vatitn, which was the highest
among the groups. Similarly, 26.92% of childrenhwgevere deficiency required
high-flow oxygen, 11.54% required low-flow oxygemhile only 3.85% did not need
oxygen support. The higher need for invasive vatitih among children with severe
vitamin A deficiency suggests a potential link beén deficiency and increased
severity of respiratory distress. The findings sgighat while mild and subclinical
deficiency may increase the risk of milder respirat complications, severe
deficiency may contribute to more severe respiyafailure, necessitating intensive

respiratory support.

Li et al reported that vitamin A deficiency was mgorevalent in children
requiring oxygen supplementation. Among childrenthwRMPP, all cases (100%)
required oxygen supplementation, and these childeghsignificantly lower vitamin

A levels compared to those with GMPP (p < 0.001).
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Grade of Pneumonia and Oxygen Supplementation

In this study, association between the grade efupronia and the need for
oxygen supplementation among the 96 children iredduch the study shows a clear
and statistically significant pattern. Among the dldldren who required invasive
ventilation, only 2.0% had pneumonia, but a stgk26.1% had severe pneumonia.
This indicates that invasive ventilation was prillyaneeded for severe cases of
pneumonia. Among the 44 children who required moasive ventilation, 24.0% had
pneumonia, while 69.6% had severe pneumonia. Tiggests that non-invasive
ventilation was more commonly used in severe cadégugh it was also required in
some milder cases. In contrast, among the 39 emldvho did not require oxygen
supplementation, 74.0% had pneumonia, and only h&@&ocsevere pneumonia. This
shows that most cases of mild pneumonia were managkout the need for oxygen
support. These findings suggest that severe pnelantases are more likely to
require intensive respiratory support, includingasive and non-invasive ventilation.
The significantly higher need for ventilation inveee cases reflects the clinical
severity and respiratory compromise associated \pitleumonia, particularly in

children with nutritional deficiencies and weakem@dnunity.

Li et al found that children with RMPP had a siggahtly higher need for
oxygen supplementation compared to those with GMEFR®% vs. 45.39%; p <
0.001). This indicates that severe pneumonia casesmore likely to require

respiratory support
Vitamin A Status and Duration of ICU Stay

In this study, association between vitamin A statnod duration of ICU stay

among the 96 children included in the study shoasying patterns based on the
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severity of vitamin A deficiency. Among the 47 drgn who stayed in the ICU for
less than 5 days, 22 (46.8%) had normal vitamievels, 19 (40.4%) had subclinical
deficiency, and 6 (12.7%) had severe deficiencys Tidicates that shorter ICU stays
were more common among children with normal or Boioal vitamin A levels.
Among the 49 children who stayed in the ICU for entinan 5 days, 7 (14.2%) had
normal vitamin A levels, 22 (44.8%) had subclinidaficiency, and 20(40.8%) had
severe deficiency. The higher proportion of chitdvdth severe vitamin A deficiency
in this group suggests that severe deficiency nejirtked to prolonged ICU stays.
Severe vitamin A deficiency may weaken immune raspaand increase the severity

of illness, leading to prolonged hospitalization.

Li et al found a significant negative correlatioatween adjusted vitamin A
levels and length of stay (LOS) in the hospitat (f0.384; p < 0.001). Children with
lower vitamin A levels had longer hospital staysjicating that vitamin A deficiency

may contribute to prolonged recovery from pneumghia
Outcome and Vitamin A Status

In this study, Among the 96 children included ire tetudy, 79 (82.2%)
recovered, while 17 (17.7%) died. The high recoveste (82.2%) reflects the
effectiveness of medical interventions and suppertare provided to the children.
However, the 17.7% mortality rate is concerning amdicates that a significant
proportion of children with pneumonia and vitamindaficiency experienced severe

clinical outcomes.

In this study, association between clinical outcena@d vitamin A status
among the 96 children included in the study shoasying patterns based on the

severity of vitamin A deficiency. Among the 29 chién with normal vitamin A
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Discussion

levels, 1(3.4%) died, while 28 (96.5%) recoveredlisTsuggests that even among
children with adequate vitamin A levels, there wasertality, possibly due to the
severity of pneumonia or other underlying healthditoons. In contrast, among the
41 children with subclinical vitamin A deficiency, (17.07%) died, and 34 (82.9%)
recovered. This indicates that subclinical deficiewas associated with better overall
survival rates compared to severe deficiency groépsong the 26 children with
severe vitamin A deficiency, 11 (42.3%) died, whild (57.6%) recovered. The
higher mortality rate in the severe deficiency grauggests that severe vitamin A
deficiency may weaken immune response and redueebdidly’s ability to fight

infections, increasing the risk of poor clinicatoames.

Jiang et al. (2016) followed up the children foreoyear after discharge and
found that 82 cases fully recovered, while 6 cesfeswed clinical improvement.
Among children with vitamin A deficiency, the ineidce of recurrent respiratory
infection (RRI) within one year was 49%, signifitignhigher than the incidence
among children with normal vitamin A levels (18%) € 0.05). The results suggest
that vitamin A deficiency increases the risk ofueent respiratory infections after

pneumonid’

Li et al. (2020) reported that vitamin A deficienays linked to poor clinical
outcomes. Children with RMPP and low vitamin A lesvbad a significantly longer
duration of fever (10 days vs. 5 days; p < 0.001) nger hospital stays (9 days vs.
6 days; p < 0.001). This suggests that low vitafilevels are associated with more

severe clinical outcomes and prolonged recov®ry.

Abolurin et al reported that the overall prevalent&AD was 5.3%, which is

lower than previous studies conducted in Nigeriae Ttudy concluded that the
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Discussion

reduction in VAD prevalence may be attributed tgioved immunization coverage

and vitamin A supplementation prografhs.

Kundu et al reported that vitamin A deficiency wassociated with poor
nutritional outcomes. The prevalence of VAD washkigin children with anemia
(20.66%) compared to non-anemic children (16.1086)=(0.000). Similarly, the
prevalence of VAD was higher in severely stunteddobn (21.72%) than non-

stunted children (17.36%) (p = 0.06%).

Gultom et al found that 26.8% of children underefiyears of age suffered
from pneumonia. The incidence of pneumonia wasédrigimong children who did
not receive vitamin A supplementation, but the atd#ihce was not statistically

significant (p = 1.000§?
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Recommendations

RECOMMENDATIONS

Based on the findings, recommendations can be noealédress the burden of
vitamin A deficiency and its impact on pneumoniaeséy in children. First, there is
a need to strengthen vitamin A supplementation narog, particularly in rural areas
where deficiency rates and pneumonia severity \Wegfeest. Expanding outreach and
improving supply chains for vitamin A supplememtaticould help close the gap in
coverage and improve immune health among childsegond, improving nutritional
education for caregivers and healthcare providsr&ssential to promote dietary
diversity and increase the intake of vitamin A-riébods, such as green leafy
vegetables, dairy products, and fortified foods.irdh targeted public health
interventions, including regular screening for mita A levels and early identification
of at-risk children, could help prevent the progres of subclinical deficiency to
severe deficiency and its associated complicatibmslly, improving immunization
coverage and addressing gaps in vaccination cauwlther reduce the burden of

respiratory infections and improve child healthcautes.
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Strengths of Study

STRENGHTS OF STUDY

This is a first of its kind study to estimate prievece of Vitamin A deficiency
in North Karnataka. Previous studies have beenuwded in other countries and in
Northern parts of India. This study also assedsesorrelation between Vitamin A
status and other factors like severity of pneumouiaration of ICU stay, and

outcome. Adequate sample size has been analysed.
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Limitations of Study

LIMITATIONS OF STUDY

The limitations of the study are that it was a Eraentric study and cannot be

generalized to a larger population.
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Conclusion

CONCLUSION

The cross sectional observational study highlightsignificant burden of
Vitamin A deficiency among children with Pneumoniaith 42.7% of children
exhibiting subclinical deficiency and 27.1% havseyere deficiency. Severe Vitamin
A deficiency was strongly associated with increa88dvere Pneumonia”, higher
need for Invasive Ventilation, and even mortality42.3 %. Subclinical deficiency
had higher prevalence of 42.7% and was associatediivereasing number of cases
with “Pneumonia”. Children from rural areas had ndigantly higher rates of
deficiency and severe pneumonia compared to urbddren. Although the overall
recovery rate was 82.2%, mortality and durationl@f) stay was higher among

children with severe vitamin A deficiency.
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Summary

SUMMARY

This study examined the association between witami deficiency and
pneumonia severity among children aged 2 montHs years. The study population
included 96 children, with the highest proportiodhcases observed in the under 1
year age group (27.1%). The gender distribution ladanced, with 47.9% male and
52.1% female participants. A higher proportion @fses were from rural areas
(67.7%) compared to urban areas (32.3%), and uitsrdeficiency was significantly
more common among rural children (p = 0.01), reiiter disparities in healthcare

access and nutrition.

Regarding vitamin A status, 30.2% of children madmal vitamin A levels,
42.7% had subclinical deficiency, and 27.1% haesedeficiency. Severe deficiency
was most prevalent among children under 1 yeab¢88. although the association
between vitamin A status and age group was nosttatly significant (p = 0.34).
The mean serum vitamin A level was 0.53 with a daad deviation of 0.31,

indicating low overall vitamin A levels among theidy population.

Pneumonia severity was strongly linked to vitamin status. Severe
pneumonia was more common among children with sevégamin A deficiency
(73.1%) compared to those with normal levels (5).7%he association between
vitamin A status and pneumonia severity was sieaiby significant (p = 0.02). The
need for oxygen supplementation was higher amoiidreh with severe deficiency;
46.1% of severely deficient children required invasventilation, while 46.1%
needed non-invasive ventilation. The associatiotwéen vitamin A status and

oxygen supplementation was statistically signiftag@n= 0.002).
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Summary

Vitamin A supplementation was reported in 32.2%lmfdren, but 67.7% had
not received supplementation, reflecting a gapublip health outreach. The study
showed that severe vitamin A deficiency was lint@grolonged ICU stay and poorer
clinical outcomes. Among children with severe deficy, 42.3 % died, compared to
17.07% in the subclinical group and 3.4% in thenmadr group. The association

between vitamin A status and mortality was statdly significant (p = 0.001).
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Annexures

ANNEXURE — | - INFORMED CONSENT FORM

“VITAMIN A STATUS IN CHILDREN WITH PNEUMONIA; AHOS _ PITAL

BASED, CROSS SECTIONAL STUDY”

Name of Student/Principal Investigator:

Name of Guide/Co Investigators:

Introduction: The purpose of the proposed study is to measuréettet of serum
vitamin A in children diagnosed with Pneumonia. isTts being done in order to
establish a connection between severity and freyueh pneumonia and vitamin A

deficiency. The results of the study will help gui@ppropriate treatment measures.

Explanation of procedure: Upon consent, peripheral venous sample will zavdr
from the patient at the time of admission, andcpssed to measure serum vitamin A.
All costs shall be borne by the investigator. Peravill be informed the report of the

test upon processing.

Withdrawal from participation in the study: Participation in this study in
voluntary. You will be free to decide whether @rfcipate in this study or continue
participation once enrolled. In case you decidevithdraw your participation, you

are free to do so. However, please convey theideds the principal investigator.

Possible benefits from participating in the study: benefits by participating in this
study- the parents will receive a report of thddiivitamin A level so the child can
be treated for deficiency if present and necess@ihe data gathered will help

population at large.

Possible risks from participating in the study: There are no risks involved in

participating in this study.
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Privacy and confidentiality: The information collected from you will be coded, t
prevent any person to identify you. Your identityl never be revealed. The data
collected from you will be kept confidential andlymprocessed or aggregated data

will be used for publication.

Financial incentives: You will not receive any payment for participafiin this

study.

Cost of investigationsdone during the course of study will be paid by ghincipal
investigator. Authorization for publication of aggregated data: Results obtained
after processing of the aggregated data will bdighid for scientific purpose and or

presented to scientific groups. However, your iemvill never be revealed.

Questions: In case of any questions with regard to this stydy, are free to contact..
If you have any question or complaints with regardour right as study participant
you may contact Dr.Harsha Hegde, Chairperson, &tlsiemmittee of INMC, 0831-

2473777 Extension 4052.

Legal rights: By signing this consent form, we are not wavingy af your legal

rights
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CONSENT STATEMENT

| am, on behalf of my child, making a voluntary id&mn to let my child
participate in the study"VITAMIN A STATUS IN CHILDREN WITH
PNEUMONIA; A HOSPITAL BASED, CROSS SECTIONAL STUDY” . My
signature below indicates that | have, on behathpfchild, decided to participate and
| have read the information provided above or thferimation provided above has
been read to me in the language that | understasid b was given the opportunity to

ask questions and that they have been answered satisfaction.

Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator

Signature of the investigator
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ANNEXURE — Il - PROFORMA

NAME OF THE PATIENT : IP NUMBER :

AGE / SEX

ADDRESS

RESIDENTIAL STATUS- URBAN/ RURAL

MEDICAL HISTORY- CHIEF COMPLAINTS
PAST HISTORY
FAMILY HISTORY
VITAMIN A SUPPLEMENTATION — YES / NO
IMMUNIZATION STATUS: COMPLETE /INCOMPLETE
AREA OF RESIDENCE: RURAL / URBAN

GENERAL PHYSICAL EXAMINATION -

VITALS - HR-

RR-

SPO2-

TEMP-

BP-

HEAD TO TOE EXAMINATION -

ANTHROPOMETRY-

HEIGHT OBSERVED HEIGHT EXPECTED CENTILE /SCORE

WEIGHT - OBSERVED | WEIGHT EXPECTED CENTILE/SCORE

MID-ARM MUAC EXPECTED CENTILE /SCORE
CIRCUMFERENCE

OBSERVED

WEIGHT FOR HEIGHT CENTILE/SCORE
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7)SYSTEMIC EXAMINATION

RESPIRATORY SYSTEM- UPPER RESPIRATORY TRACT- NOSE

ORORRIYNX

SISES

LOWER RESPIRATORY TRACT

INSPECTION - SHAPE OF CHEST

MOVEMENT WITH RESPIRATION

WORK OF BREATHING

RESPIRATORY RATE

PALPATION- CONFIRMATION OF RESPIRATORY MOVEMENTS

PERCUSSION- IDENTICAL AREAS ON BITH SIDES

AUSCULTATION- INTENSITY OF BREATH SOUNDS

TYPE OF BREATH SODN

ADVENTITIOUS SOUND

GRADING OF PNEUMONIA-

TACHYPNEA +/- GRADE
LOWER CHEST +/- GRADE
INDRAWING
DANGER SIGNS +/- GRADE
CVS-
PER ABDOMEN-
CNS -
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INVESTIGATIONS-

HB

WBC

N/L/E/M

HSCRP

CHEST XRAY

BLOOD C/S

ABG

OTHER TESTS

9)DIAGNOSIS -
10)PLAN OF TREATMENT -

11) COURSE OF ILLNESS-

ANTIBIOTIC USED

DAYS OF ANTIBIOTIC

02 SUPPLEMENTATION YES/NO

HIGH FLOW O2 DEVICE

LOW FLOW O2 DEVICE

MECHANICAL VENTILATION

DURATION OF ICU STAY <5 DAYS

>5 DAYS

SERUM VITAMIN A -

>0.70 micromol/ L Normal
<0.70 micromol/L Subclinical deficiency
<0.35 micromol/L Severe Deficiency
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MASTER CHART
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A - NASAL PRONGY SUBCLINICAL
6-3-2024 23:14:29 4 MALE (38| 92 PRESENT | ABSENT PNEUMONIA 109| 52| 15 Nogc Urti with age Amox HOOD 0.4286 DEFICIENCY RECOVERED| R| Y | Y
. . - SUBCLINICAL
6-3-2024 23:15:46 4 MALE (45| 88 PRESENT | PRESENT | SEVERE PNEUMONIA | 9.2 [ 15.3| 148 Nogc ARDS Piptaz, amika, linid, vanco CPAP/ HFNC 0.46 DEFICIENCY DEATH
6-3-2024 23:17:15 2.5 FEMALE| 48] 93 PRESENT | ABSENT PNEUMONIA 9 | 84| 09 Nogc Bronchilitis Clarithromycin, amoxiclav 0.75 NORMAL RECOVERED
6-3-2024 23:18:34 4 MALE (40| 96 PRESENT | ABSENT PNEUMONIA 11.3]10.8| 0.2 Nogc Bronchilitis Amoxiclav 0.393 SIIL)JEBIEI:(E:EII\ICCA;L RECOVERED| R
6-3-2024 23:21:27 2 MALE [60| 88 PRESENT | PRESENT | SEVERE PNEUMONIA | 8 (145| 94 Nogc Down syndrome w Irti Piptaz, amika NASAFI; ggg NCY 0.28 DESF|IEXII;:EF:\II?_CY DEATH R|Y|N
STAPH LEFT UPPER LOBE PNEUMONIA SUBCLINICAL
6-3-2024 23:24:16 | 7 MONTHS | MALE | 60 (888 0 -2 PRESENT | PRESENT | SEVERE PNEUMONIA | 10.5( 3.9 | 100 WITH SEVERE DEHYDRATION PIPTAZ, AMIKA CPAP/ HFNC 0.426 RECOVERED| U [ N[ Y
EPIDERMIDIS DEFICIENCY
WITH STAPH SEPSIS
. NOGC, EAR SEVERE
6-3-2024 23:26:40 5 MALE (32| 95 0 0 PRESENT PNEUMONIA 94| 55| 185 STAPH AUREUS LRTI AMOXICLAV NO 0.2857 DEFICIENCY DEATH UulylyY
SUBCLINICAL
6-3-2024 23:28:18 2.6 MALE (3595 -2TO-3 -2 PRESENT| ABSENT PNEUMONIA 18.3( 9.6 | 28 NOGC BRONCHIOLITIS AMOXICLAV NO 0.46 DEFICIENCY RECOVERED| U [ Y [ N
6-3-2024 23:30:00 1.2 FEMALE( 60| 88 0 0TO-1 [PRESENT|PRESENT| SEVERE PNEUMONIA | 11.1{14.1( 70.9 NOGC BRONCHOPNEUMONIA PIPTAZ, AMIKA CPAP/ HFNC 0.4286 SEL)JEBF(I: é:gl\lccﬁ;L RECOVERED| R| Y | Y
6-3-2024 23:31:31 4 MALE [40( 95| 0TO+1 | -1TOO |PRESENT|PRESENT| SEVERE PNEUMONIA | 11.4| 9.1 | 33.3 NOGC BRONCHIOLITIS AMOXICLAV NASA;ggSNGS/ 0.321 DESIEXII;:ET\IECY RECOVERED
6-3-2024 23:33:24 3.1 MALE [ 35| 95 0 -1 PRESENT| ABSENT PNEUMONIA 11.9]|11.6| 1.8 LRTI AMOXICLAV NO 1.07 NORMAL RECOVERED
6-3-2024 23:34:39 15 MALE (40| 95 +1 +1 PRESENT | ABSENT PNEUMONIA 13 | 11.8| 18 NOGC LRTI CLARITHROMYCIN NO 0.3339 SIIL)JEBF(I:(E:EII\ICCA;L RECOVERED
SAM WITH
. STAPH BRONCHOPNEUMONIA WITH MECHANIAL SEVERE
6-3-2024 23:37:48 3.2 MALE (68| 82 <-3 <-3 PRESENT | PRESENT | SEVERE PNEUMONIA | 9.2 | 94 | 177.2 PYOGENES RIGHT PLEURAL EFFUSION IN LINID, VANCO, CLINDA VENTILATION 0.3214 DEFICIENCY DEATH R|Y|N
RESPIRATORY FAILURE
SUBCLINICAL
6-3-2024 23:40:18 5 FEMALE( 35| 96 -1 -1 PRESENT | ABSENT PNEUMONIA 13 | 9.2 4 LRTI AMOXICLAV NO 0.42 DEFICIENCY RECOVERED| R| N[ N
6-3-2024 23:42:07 15 MALE [45(92| 0TO-1 0 PRESENT| ABSENT PNEUMONIA 15| 11 20 RT LOWER LOBE PNEUMONIA AMOXICLAV NASA;ggSNGS/ 0.46 Sgg}:?(l_;:gll\j%AYL RECOVERED| R| Y [ N
SUBCLINICAL
6-3-2024 23:43:53 46 MALE (40| 94 0 0TO-1 [PRESENT| ABSENT PNEUMONIA 82 |19.6]| 12.8 NOGC ACUTE GE WITH LRTI XONE NO 0.4143 DEFICIENCY RECOVERED| U | N[ N
. KLEBSIELLA ASPIRATION PNEUMONIA WITH PIPTAZ, VANCO, SEVERE
6-3-2024 23:46:08 0.3 MALE |[68| 86 <-3 <-3 PRESENT | PRESENT | SEVERE PNEUMONIA | 15 | 15 44 PNEUMONIA KLEBSIELLA SEPSIS FLUCONAZOLE, LINID CPAP/ HFNC 0.19 DEEICIENCY RECOVERED| R N[ N
6-3-2024 23:47:50 1 FEMALE( 55| 93 +2 +1 PRESENT | PRESENT | SEVERE PNEUMONIA | 8.8 | 11.8| 120 BRONCHOPNEUMONIA AMOXICLAV, AMIKA NASAFII ggg NGY 0.285 DESIEZIIIEET\EY RECOVERED| U | Y | Y
S/P TEF REPAIR, RT MIDDLE
6-3-2024 23:49:56 0.2 MALE (74| 90 -2 -2 PRESENT | PRESENT | SEVERE PNEUMONIA | 16 | 26 66 CANDIDA LOBE CONSOLIDATION, PIPTAZ, MEROPENEM, CPAP/ HFNC 0.1714 SEVERE RECOVERED| U | Y | Y
GLABRATA AMIKA DEFICIENCY
CANDIDA SEPSIS
. ACINETOBACTER MECHANIAL SEVERE
6-3-2024 23:52:08 45 FEMALE| 48| 84 +1 +1 PRESENT | PRESENT | SEVERE PNEUMONIA | 104 6.1 | 270 BAUMANII ARDS WITH SEPSIS MEROPENEM , AMIKA VENTILATION 0.1179 DEEICIENCY DEATH R|Y|N
o RT LOWER LOBE SEVERE
6-3-2024 23:53:57 04 FEMALE| 60| 92 -2 -3 PRESENT | PRESENT | SEVERE PNEUMONIA | 154| 16.9| 9% CONSOL IDATION PIPTAZ, AMIKA CPAP/ HFNC 0.142 DEFICIENCY RECOVERED| R| Y | Y
6-3-2024 23:55:46 0.8 MALE |[50( 95 +1 0 PRESENT| ABSENT PNEUMONIA 101 71| 13 NOGC BRONCHIOLIZ:?S'\,APUSTUKE ON CLARITHROMYCIN NO 0.5 SI;JEBF?E:EII\I%AYL RECOVERED| R[N [ N
6-3-2024 23:57:55 35 FEMALE(| 60| 84 0 -1 PRESENT | PRESENT [ SEVERE PNEUMONIA | 11.8| 13.2| 98 NOGC ARDSWITH FEBRILE SEIZURE | PIPTAZ, AMIKA, CLINDA MECHANIAL 0.25 SEVERE RECOVERED| R| Y | Y
T ) ) ) ’ ! VENTILATION ) DEFICIENCY
6-3-2024 23:59:45 1 FEMALE|50( 94 | -2TO-3 -3 PRESENT| ABSENT PNEUMONIA 8.8 |11.8( 42 NOGC SAM WITH LRTI AMOXICLAV NO 0.285 DESIEXII;:ET\IECY RECOVERED| R|Y | Y
6-4-2024 0:01:29 0.7 MALE (48] 93 -3 -3 PRESENT | PRESENT | SEVERE PNEUMONIA | 83 | 3.7 | 267 RT LOWER LOBE PNEUMONIA PIPTAZ, AMIKA NO 0.278 DESIEXII;:ET\EY RECOVERED| R| N[ N
6-4-2024 0:03:46 0.5 FEMALE| 68| 90 <3 <-3 PRESENT | PRESENT | SEVERE PNEUMONIA | 15 [20.3| 25 NOGC BRONCHIOLITIS AMOXICLAV CPAP/ HFNC 0.178 DESIEXII;:ET\IECY RECOVERED| R| Y [ N
6-4-2024 0:05:28 45 MALE (40| 94 -1 -2 PRESENT | ABSENT PNEUMONIA 82 |196]| 12.8 NOGC AGE WITH LRTI XONE, AMIKA NO 0.1143 DESIEXII;:EIT\EY RECOVERED| U | Y | Y
SUBCLINICAL
6-4-2024 0:07:14 0.3 FEMALE| 58| 94 -2 -2 PRESENT| ABSENT PNEUMONIA 104( 3.2 | 14 | STAPHAUREUS RT EAR ASOM WITH LRTI AMOXICLAV NO 0.339 RECOVERED| R| Y [ N

DEFICIENCY




AGE WITH SOME DEHYDRATION,

6-4-2024 0:09:07 11 MALE |32 95| -1 2 |PRESENT| ABSENT PNEUMONIA 92 |158| 35 NOGC WITH LR XONE, AMIKA NO 085 | NORMAL |RECOVERED|R|Y
6-4-2024 0:10:50 11 |FEMALE|40] 95| +1 +1 | PRESENT| ABSENT PNEUMONIA 10.9] 124] 14.4 NOGC LT EAR ASOM WITH LRTI CIPLOX NO 10714 | NORMAL | RECOVERED
6-4-2024 0:12:35 0.7 MALE |50| 94| 0 |-3TO-2|PRESENT|PRESENT|  PNEUMONIA 144] 91| 63 BRONCHOPNEUMONIA AMOXICLAV NASA;;SSNGS/ 0.107 DE?XIEE%ECY RECOVERED
6-4-2024 0:14:23 09 |FEMALE|45| 96| -2 3 |PRESENT| ABSENT PNEUMONIA 104] 32| 14 NOGC LRTI WITH GERD, P TEF REPAIR|  CLARITHROMYCIN NO 0.6071 SSESE:EL%AYL RECOVERED| U | Y | N
6-4-2024 0:16:05 0.7 MALE |80| 88| -2 -3 | PRESENT|PRESENT| SEVERE PNEUMONIA | 106 | 10.7| 136 NOGC BRONCHOPNEUMONIA CIPLOX, AMIKA, MERO NASA;;SSNGS/ 0.339 Sgs:é:g'\%(" RECOVERED| U | N | Y
SUBCLINICAL
6-4-2024 0:18:00 5 FEMALE|39| 98| 0 |+2TO+3|PRESENT| ABSENT PNEUMONIA 81 |108| 251 NOGC SDNSWITH LRTI AMOXICLAV NO 05 | emciency |RECOVERED| U|N|Y
6-4-2024 0:21:46 5 FEMALE| 38| 94 PRESENT| ABSENT PNEUMONIA 108 6.8 LRTI AMOXICLAV NO 0.1143 DEslz%EEFqucv RECOVERED| U | Y | N
6-4-2024 0:23:28 02  |FEMALE|68| 92 PRESENT|PRESENT|  PNEUMONIA 142] 99| 16 BRONCHIOLITIS AMOXICLAV, AMIKA NASA;;SSNGS’ 0.6071 SEL)JEB:(L::EL%AYL RECOVERED
6-4-2024 0:24:58 25 MALE | 30| 95 PRESENT| ABSENT PNEUMONIA 138] 56| 12 LRTI AMOXICLAV NO 07857 | NORMAL | RECOVERED
- K/C/O KRABBES DISEASE WITH SUBCLINICAL
6-4-2024 0:26:47 0.4 MALE |55/ 86 PRESENT| PRESENT| SEVERE PNEUMONIA | 10 | 11.8| 104 L EET LOWER LOBE PHEUMONIA TAXIM, AMIKA CPAPIHFNC | 066071| o B 0 |RECOVERED| R | Y | ¥
SUBCLINICAL
6-4-2024 0:28:46 45 MALE | 30| 95 PRESENT| ABSENT PNEUMONIA 13 | 96 | 0.14 LRTI AMOXICLAV NO 042 | T oGy |RECOVERED| R| N[ Y
6-4-2024 0:30:09 2 MALE | 38| 95 PRESENT| ABSENT PNEUMONIA 101]182| 126 NOGC ACUTE GE WITH LRTI XONE, AMIKA NO 0.1179 DESF'I:X'EE'T\EY RECOVERED
6-4-2024 13:19:47 5 FEMALE]| 35| 95 PRESENT| ABSENT | SEVERE PNEUMONIA LRTI NO 1017 | NORMAL | RECOVERED
6-4-2024 13:20:59 3 MALE | 40| 96 PRESENT| ABSENT PNEUMONIA BRONCHOPNEUMONIA NO 037 Sgs:é:g'\%(" RECOVERED| U
6-4-2024 13:23:22 25  |FEMALE|40| 92 PRESENT| ABSENT PNEUMONIA 12|68 5 BRONCHOPNEUMONIA AMOXICLAV, AMIKACIN NASA;;SSNGS’ 038 SSESE:EL%AYL RECOVERED| R | Y | N
SUBCLINICAL
6-4-2024 13:28:52 4 FEMALE| 36| 95 PRESENT| ABSENT PNEUMONIA 12 | 116 15 NOGC BRONCHOPNEUMONIA AMOXICLAV NO 053 | Serciency |RECOVERED| R|Y [N
6-4-2024 13:31:20 2 FEMALE| 32| 98 PRESENT| ABSENT PNEUMONIA 13 |135| 26 LEFT MIDDLE LOBE PNEUMONIA PIPTAZ, AMIKA NASA;;SSNGS’ 0.4643 SSESE:EL%AYL RECOVERED| U | Y | Y
STAPH RIGHT LOWER LOBE VEROPENEM
6-4-2024 13:34:24 0.2 MALE | 60| 88 PRESENT| PRESENT| SEVERE PNEUMONIA | 11.1] 128| 5 CONSOLIDAITON WITH STAPH ' CPAP/HFNC | 0713 | NORMAL |RECOVERED|R|Y |Y
EPIDERMIDIS VANCOMYCIN
AUREUS SEPSIS
6-4-2024 13:35:44 05 |FEMALE|60| 88 PRESENT| ABSENT | SEVERE PNEUMONIA | 14.2|134| 6 BRONCHOPNEUMONIA CIPOX, MEROPENEM, CPAPIHENC | 0125 |  SEVERE | oecoveren| R| Y [N
AMIKACIN DEFICIENCY
RIGHT LOWER LOBE
. KLEBSIELLA PIPTAZ, VANCOMYCIN, | MECHANIAL SEVERE
6-4-2024 13:49:36 03 |FEMALE|60| 93 PRESENT | PRESENT | SEVERE PNEUMONIA | 103[232| 95 | o P "t | PNEUMONIA SV\E/LLTSKELBSIELLA L ARTHROMYCIN venmianon | ©17 | pemcieney |RECOVERED| R|N | Y
PNEUMONIA WITH
- ACINETOBACTER PIPTAZ, GENTA, MECHANIAL
6-4-2024 13:51:57 08 |FEMALE|62|93|0TO+2| >+2 |PRESENT| ABSENT PNEUMONIA 8 [514| 130 ORI ACINETOB,:A((Z)TDESSEPSISIN MERGPENEM VENTILATION | 085 | NORMAL DEATH |R|Y|N
BL PNEUMONIA WITH RT
PLEURAL EFFUSION IN RDSWITH
6-4-2024 13:55:58 06 |FEMALE|50| 78| 0TO+2 | 0TO-2 |PRESENT|PRESENT| SEVERE PNEUMONIA | 10.2| 4.6 | 302 NOGC SEPSISWITH PANCYTOPENIA | CIPLOX PIPTAZ AMIKA, | cpppyene | 0145 | SEVERE DEATH |R|Y|N
MEROPENEM DEFICIENCY
2ADENOVIRUS IN MODS IN
SHOCK
. . SUBCLINICAL
11-3-2024 19:43:13 4 MALE |40| 88| +2sd 0sd  |PRESENT|PRESENT| SEVERE PNEUMONIA | 10 | 18k | 48 Nogc Bronchopneumonia Meropenem, vancomycin CPAP HFNC 05 | emciency |RECOVERED| U| Y |Y
11-3-2024 19:45:26 3 FEMALE| 30| 97| +1sd | +1sd |PRESENT| ABSENT PNEUMONIA 2] 9] 15 Nogc Virdl pnedmonia amoxiclay NO 075 | NORMAL |RECOVERED|U|N]|Y
11-5-2024 19:22:13 5 MALE |30 98| +2sd | +1sd |PRESENT| ABSENT PNEUMONIA 13] 15| 20 Noge Pneumonia Amoxiclav NO 107 | NORMAL |RECOVERED|U|N|Y
11-5-2024 19:43:36 35 |FEMALE|50| 90| o 0 |PRESENT|PRESENT| SEVERE PNEUMONIA | 12 | 18 | 56 Noge Aspiration pneumonia CPAP/ HFNC 0.28 DE?XIEE%ECY RECOVERED| R | Y | Y
11-5-2024 19:45:17 24 MALE |22/ 93| o 0 |PRESENT| ABSENT PNEUMONIA 15| 14 | 50 Nogc Aspiration pneumonia Piptaz, amikacin NASAL PRONGS | )/, | SUBCLINICAL | e oy epep | R [ N | Y
HOOD DEFICIENCY
o Acinetobacter Acinetobacter baumanii sepsis with .
11-5-2024 19:47:51 36 MALE |40| 94| +1 +2 | PRESENT|PRESENT| SEVERE PNEUMONIA | 13 | 22 | 76 C . Meropenem, vancomycin CPAP/ HFNC 107 | NORMAL |RECOVERED|R
baumanii bronchopneumonia
11-5-2024 19:49:46 0.9 MALE | 60| 88| -1 0 | PRESENT|PRESENT| SEVERE PNEUMONIA | 13 | 23 | 75 Nogc Bronchiolitis Amoxicillin CPAP/HFNC | 0607 | NORMAL | RECOVERED
11-5-2024 19:53:11 05 |FEMALE|45|82| -1 2 | PRESENT|PRESENT| SEVERE PNEUMONIA [ 98| 8 | 90 | Candidakruzi Candidakruzi sepsis with Meropenem, vancomycin, CPAP/ HFNC 0.17 SEVERE DEATH |R
fluconazole DEFICIENCY
11-5-2024 19:55:03 0.7 MALE |38| 98| +1 +1 | PRESENT| ABSENT PNEUMONIA 14| 12| 45 Noge Bronchiolitis Amoxiclav NASAL PRONGS | ) 4, | SUBCLINICAL | e v erep| u | N | v
HOOD DEFICIENCY
11-5-2024 20:01:34 09 |FEMALE|36|96| +1 +2 | PRESENT| ABSENT PNEUMONIA 13| 6| 56 Nogc Bronchiolitis Amoxicillin NASAL PRONGS | ) 33 | SUBCLINICAL | e oy epep | R | v | v
HOOD DEFICIENCY
11-5-2024 20:15:06 12 MALE |40| 94| +1 +1 | PRESENT|PRESENT| SEVERE PNEUMONIA | 13 | 20 | 89 Nogc Right lung Empyemawith collapse Me"’pefTL‘f'c";'n‘g;f:myC'"‘ CPAP/ HFNC 0.78 NORMAL  |RECOVERED
11-6-2024 23:44:12 35 MALE | 30| 95| -1 2 | PRESENT| ABSENT PNEUMONIA 13| 18 | 59 Nogc UTl and LRTI Piptaz, amikacin 042 | NORMAL |RECOVERED
. ) . TS Meropenem, vancomycin, MECHANIAL SUBCLINICAL
11-6-2024 23:46:38 08 |FEMALE|70|83| 1 0 |PRESENT|PRESENT| SEVEREPNEUMONIA| 10 | 9 | 80 Adenovirdl encephalitiswith ARDS | SRR FEERINE D | e T ATION | 9% | Demcieney | DEATH
11-6-2024 23:48:57 15  |FEMALE|10| 65| +1 +1  |PRESENT|PRESENT| SEVERE PNEUMONIA | 12 | 18 | g0 | EMerobacter | Enterobacter sepsiswith Right side | oy metronidazole | MECHANIAL 1 o7 1 NorMAL DEATH |u|Y|N
faecium sps pleura effusion VENTILATION




NASAL PRONGS/

11-6-2024 23:50:45 22 MALE | 30| 96| +1t0,+2 | +1t0+2 | PRESENT| ABSENT PNEUMONIA 11| 15| 40 Nogc Bronchiolitis Clarithromycin HOOD 0.85 NORMAL |RECOVERED|R|N|Y
11-8-2024 17:30:10 48 MALE |45| 95| -1 2 | PRESENT|PRESENT| SEVEREPNEUMONIA | 13 | 15 | 40 | St@Pfvlococeus | Staphylococeus epidermidis sepsis Linezolid, levofloxacin MECHANIAL 1.07 NORMAL DEATH
epidermidis with bronchopneumonia VENTILATION
11-8-2024 17:43:47 5 FEMALE| 28| 94| +2 +3 | PRESENT| ABSENT PNEUMONIA 13| 16 | 25 Nogc Bronchopneumonia Amoxiciav NO 0857 | NORMAL | RECOVERED
11-14-202423:33:18| 4.7 MALE |36]93| -1 -1 |PRESENT|PRESENT| SEVERE PNEUMONIA | 12 | 14 | 35 Nogc Bronchopneumonia Piptaz, amikacin CPAP/HFNC | 0.339 SSESE:EL%AYL RECOVERED| R | Y | N
__ Burkholderia - - . MECHANIAL SEVERE
11-15-2024 12:17:23 38 MALE |[45]| 87 -2 -2 ABSENT | PRESENT | SEVERE PNEUMONIA | 10 | 18 | 67 cepacia Burkholderia sepsiswith ARDS Tigecycline, vancomycin VENTILATION 0.1143 DEFICIENCY RECOVERED| R| Y | Y
11-15-2024 1359:16 | 2.8 MALE |60|80| -1 +1 | PRESENT|PRESENT| SEVERE PNEUMONIA | 9 | 19 | 60 |Acinetobacter iwofii| Acinetobacter sepsiswith ARDS Tigecycline, amikacin MECHANIAL 0.25 SEVERE DEATH |R|Y|N
=7 : Sep gecyciine, VENTILATION : DEFICIENCY
11-15-2024 14:00:57 MALE |70| 86| -1 -2 | PRESENT|PRESENT| SEVERE PNEUMONIA | 10 | 15 | 34 Nogc Viral pneumonia Oseltamivir, amoxiclav CPAP/ HFNC 0.29 DESF%EEF:JT_:Y RECOVERED| U | N | Y
11-15-2024 14:03:11 4 MALE |30| 96| +1 +1 | PRESENT|PRESENT| SEVERE PNEUMONIA | 14 | 17 | 35 Nogc L&t upper lobe preumoniawith left | e vancomycin CPAP/ HFNC 056 | SUBCLINICAL | o coverep| u | v | v
pleural effusion DEFICIENCY
11-15-2024 14:04:46 5 FEMALE|35| 95| -1t00 | Oto-1 |PRESENT|PRESENT| SEVEREPNEUMONIA | 12 | 15 | 40 Noge Right pleural effusion with right lower Piptaz, amikacin CPAP/ HFNC 067 | SUBCLINICAL | o coverep| R [ ¥ | v
lobe pneumonia DEFICIENCY
. . SUBCLINICAL
11-15-2024 14:06:05 3 FEMALE|30| 98| Oto+1 | Oto+1 |PRESENT| ABSENT PNEUMONIA 15| 18| 25 Nogc Bronchopneumonia Amoxiclav NO 038 | Semciency |RECOVERED| R|Y [Y
11-15-2024 14:07:33 2 FEMALE|30| 96 | Oto+1 | Oto+1 |PRESENT| ABSENT PNEUMONIA 13|13 30 Nogc Bronchiolitis Amoxiclav NASA;ggSNGS/ 0.46 Sgggg:g’\%} RECOVERED| U | Y | ¥
- . — NASAL PRONGY
11-15-2024 14:46:32 3 FEMALE| 28| 96 | Oto+1 | Oto+1 |PRESENT|PRESENT| SEVERE PNEUMONIA | 12 | 22 | 46 Nogc Bronchiolitis Amoxiclav, oseltamivir HOOD 1.07 NORMAL |RECOVERED|U|Y |Y
11152024 14:48115| 46 |FEMALE|30] 98| +1 +1 | PRESENT|PRESENT| SEVERE PNEUMONIA | 15 | 13 | 68 Nogc Bronchopneumonia Piptaz, amikacin CPAP/ HFNC 0.98 NORMAL |RECOVERED| R| N | Y
11152024 1449:20| 28 |FEMALE|30] 97| +1 +1 | PRESENT|PRESENT| SEVERE PNEUMONIA | 9 | 13 | 40 Nogc Virdl pneumonia Clarithromycin, amoxiclav CPAP/ HFNC 0.87 NORMAL |RECOVERED| U | Y | Y
11-15-2024 14:52:36 24  |FEMALE|30| 96| -1 2 | PRESENT|PRESENT| SEVERE PNEUMONIA | 12 | 17 | 70 MRSA Right pleural effusion with right lower| ) o em vancomycin MECHANIAL 1 NORMAL DEATH |U|N]|Y
lobe pneumonia VENTILATION
. . SUBCLINICAL
11-15-2024 14:56:13 4 FEMALE|25| 98| o0 0 |PRESENT| ABSENT PNEUMONIA 13|10 20 Nogc Bronchopneumonia Amoxiclav NO 035 | mciency |RECOVERED| R|Y [ Y
11-15-2024 14:57:07 2 FEMALE|30] 96| -2 2 | PRESENT| ABSENT PNEUMONIA 0] 9 | 22 Nogc Bronchiolitis Amoxiclav NO 0.88 NORMAL |RECOVERED| U | Y
11-15-2024 15:10:13| 0.9 MALE |50| 96| -1 -1 |PRESENT| ABSENT | SEVERE PNEUMONIA | 12 | 13 | 50 | Candidaalbicans Candida sepsis with ARDS Fluconazole, piptaz VNIIEE(':I'TSA,\'IIEI/?)I;\I 0.8 NORMAL DEATH |R
11-15-2024 15:11:10| 0.9 MALE | 40| 97 | +1to+2 | +1t0+2 | PRESENT| ABSENT PNEUMONIA 13| 15| 22 Nogc Bronchiolitis Amoxiclav NASAL PRONGS | 7 | SUBCLINICAL | e oy epep | R [ N | Y
HOOD DEFICIENCY
- _ SUBCLINICAL
11-15-2024 15:12:18 4 FEMALE| 40| 98 | +1to+2 | +1to+2 |PRESENT| ABSENT PNEUMONIA 12 { 10 | 30 Nogc Bronchiolitis Amoxiclav NO 0.7 DEFICIENCY RECOVERED| U | N | Y
. . SUBCLINICAL
11-15-2024 15:22:56 17  |FEMALE|40| 96 | +1to+2. | +1to+2 |PRESENT| ABSENT PNEUMONIA 13| 9| 20 Nogc Bronchopneumonia Amoxiclav NO 035 | mciency |RECOVERED| R|Y [N
_ _ SUBCLINICAL
11-15-2024 16:40:12 5 MALE [35|98|+1to+2 | +1to+2 |PRESENT| ABSENT PNEUMONIA 9 8 20 Nogc Bronchopneumonia Amoxiclav NO 0.4 DEFICIENCY RECOVERED| U | Y | N
. . SUBCLINICAL
11-15-2024 16:41:30 4 FEMALE|35| 96| +2 +2 | PRESENT| ABSENT PNEUMONIA 13| 9| 2 Nogc Bronchopneumonia Amoxiclav NO 05 | SEmciEney |RECOVERED|R|Y | N
e Pneumonia with synpneumonic NASAL PRONGY SUBCLINICAL
11-15202416:43:26| 25  |FEMALE|40| 88| © 0 |PRESENT|PRESENT| SEVERE PNEUMONIA | 13 | 10 | 40 Nogc joriind Meropenem L O0D 06 | Sercieney |RECOVERED| U [N| N
. Left lobar pneumonia with pleural . MECHANIAL SUBCLINICAL
11-15-2024 16:46:09 19  |FEMALE|40| 85| +1 +1 | PRESENT|PRESENT| SEVERE PNEUMONIA | 10 | 15 | 40 MRSA o Meropenem, vancomycin | e S 05 | Semcieney | DEATH [R|Y|N
11152024 16:48:32| 46  |FEMALE[36[ 90| -2 -1 |PRESENT|PRESENT| SEVEREPNEUMONIA | 8 | 15 | 54 Noge R'ghgl‘gggel'j?rﬁfn’i’g?fmug’ggw'th Meropenem, amikacin CPAP/ HFNC 12 | NORMAL |RECOVERED|U|N|Y
11-15-2024 16:49:59 1 FEMALE|30] 94| +1 +1 | PRESENT| ABSENT PNEUMONIA 4| 9| 25 Nogc Bronchopneumoniawith UTI Amoxiclay NO 13 NORMAL |RECOVERED| R| Y | N
11152024 16:51:34| 47 MALE |40]84| -1 +1 | PRESENT| ABSENT PNEUMONIA 9 |10 25 Nogc Bronchiolitis Amoxiclay NO 12 NORMAL |RECOVERED| U| N | N
11-15-2024 16:52:47 5 FEMALE|35| 98| +2 +1 | PRESENT| ABSENT PNEUMONIA 12| 8| 30 Nogc Bronchopneumonia Amoxiclav NO 06 Sg::é:g&%% RECOVERED| U | Y | ¥
11152024 165415 05 |FEMALE| 70| 88| +2 +1 | PRESENT|PRESENT| SEVERE PNEUMONIA | 14 | 15 | 40 Nogc Bronchiolitis Clarithromycin CPAP/ HFNC 13 NORMAL |RECOVERED|R| Y | N
11-15-2024 16:57:20 29  |FEMALE|50| 90| 0to+1 | Oto+1 |PRESENT|PRESENT| SEVEREPNEUMONIA | 12 | 12 | 38 Klebsiella Klebsiella sepsis, bronchopneumonia |\ e amikacin CPAP/ HFNC 1 NORMAL |RECOVERED|R|Y | N
pneumonia with synpneumonic effusion
11152024 17:02:54| 49  |FEMALE|30| 97 | +1to+2 | +1to+2 |PRESENT| ABSENT PNEUMONIA 13| 9| 30 Nogc Bronchopneumonia Amoxiclav NO 04 SEVERE | pecovered| R | ¥ | N

DEFICIENCY




