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Abstract
Pneumonia, a lower respiratory infection is regarded as the number one cause of death of children over the world.
world There were
5.9 million deaths of children aged less than 5 in 2015, more than half of that deaths were occurred by means of infections
which create infectious diseases
seases such as pneumonia, tetanus, meningitis, malaria, diarrhea, measles, sepsis and AIDS. Among
them pneumonia was responsible for 16% of deaths. Nearly 72% of child deaths caused by pneumonia occur in only 15
countries although they are home to only 55% of the world’s population aged less than 5. These are India, Nigeria, Pakistan,
Democratic Republic of Congo (DRC), Angola, Ethiopia, Indonesia, Chad, Afghanistan, Niger, China, Sudan, Bangladesh,
Somalia, and United Republic of Tanzania. The significant risk factors which are responsible for childhood pneumonia are lack
of immunization, lack of exclusively breastfeeding, insufficient nutrition, indoor air pollution, low birth weight, and crowding.
crowd
Along with these causes, Streptococcus pn
pneumoniae, Haemophilus influenzae and human respiratory syncytial virus are the key
causative agents associated with childhood pneumonia. Although pneumonia disease has remarkably decreased due to
interventions in health care facilities and improving awaren
awareness,
ess, but the scenario is still acute in developing countries due to
improper diagnosis and inadequate treatment, particularly the children and aged people are more vulnerable. Therefore, it is
utmost necessary to conduct extensive research to investigate cconstrains
onstrains of pneumonia diagnosis, improvement of treatment
facilities including vaccines and antibiotics and adoption of proper management systems so that child survival and burden of
pneumonia can be reduced.
Keywords: Pediatric pneumonia, ALRI, cchild mortality, aetiology, prevention strategies, management.
anagement.

Introduction
Pneumonia is one of the one of the acute respiratory tract
infections (ARTI) mainly caused by any of virus, fungi and
bacteria that has the potential to infect the lungs. In the
developing countries, pneumonia substantially attacks the
children whose age is under 5 years and the leading pathogenic
agents are Streptococcus pneumoniae (pneumococcus),
Haemophilus influenza type b (Hib), and
nd human respiratory
syncytial (HRS) virus1. Throughout the world, it is a most
public pestiferous lung disease that creates inflammation
resulting in reduction of oxygenation, inadequacy of breath, and
eventually demise. Every year, about 1.189 million ch
children
aged under 5 years die of pneumonia. It is reported that when
one child die of pneumonia in a developed country, mean while
2000 children die of pneumonia in developing countries2. In
developing countries, there are limitations in proper
antimicrobial
al therapy, regular vaccination, enhanced
nourishment, and improved oxygen therapy which are
responsible for higher death due to pneumonia. From the last
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two decades, many significant improvements have been made in
syndromes of pneumonia, its etiology, and proper therapy3. In
1980, the World Health Organization (WHO) developed a
standard management strategy to decrease the pneumonia
induced morbidity and mortality in children younger than 5
years in developing countries through early diagnosis and
empirical antibacterial therapy of pneumonia4. The
epidemiology of morbidity and mortality and the
comprehension of the main etiological agents of pneumonia as
well as causes, diagnosis, treatment and prevention of
pneumonia with children aged less than 5 years will
wil be reviewed
in this paper.

Epidemiological status of Pneumonia in the
developing countries
Worldwide 1.5 million children aged under 5 years died of
pneumonia which is 18% of overall 8.8 million childhood
deaths in every year5. In South-Asia
Asia and sub-Saharan
sub
Africa, it
was estimated over 90% of deaths whereas only <1% of these
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deaths occurred in developed countries6. Even though there is a
similarity in the incidence of ARI in both developed and
developing countries, morbidity and mortality is 10-15 times
higher in developing countries due to ARI7. The yearly
occurrence of childhood pneumonia in developing countries is
not only more common: 7-40 versus 2-4 cases/100 children in
turn, but also is more severe than that of developed countries8-10.
There are a number of ways by which pathogens of pneumonia
can spread and dispatched through direct proximity with nasal
secretions, inhabit respiratory tube and may then happen bloodborne diseases. HIV-infected children are more likely to get
pneumonia or who transplant organ and are receiving the rapy
that reduce their immune responses to infections. The
correlation between pneumonia and fatality was investigated
data from 44 countries in children extensively11.
According to that investigation, the estimated pneumoniaascribable death is ranged from 8% to 36% and it also displayed
a log-linear interaction that made a mortality estimation in
children aged less than 5 years of average 1.9 million deaths
caused by pneumonia when indexed to the global population in
2000. This estimate has been further authorized by recent
studies based on current data and has further more exhibited a
decline in pneumonia-ascribable deaths12. It has been estimated
that the worldwide occurrence of clinical pneumonia cases is
around 0.30 incidents for each child in each year. Relatively it is
equivalent to 15.0 crore new events in every year13. It is
represented that the new pneumonia episodes occur about 73.89
percent in mostly fifteen countries and more than half in only
six countries: Indonesia, Bangladesh, Pakistan, India, Nigeria
and China. The maximum incidence of clinical pneumonia was
estimated in Eastern-Mediterranean (0.28), Africa (0.33), and
then South-East-Asia (0.33). A substantial ratio of pneumonia
episodes of 7-13% of cases of severe pneumonia requiring
hospitalization14.
Severe respiratory infection in children may also interlinked
with the development of life-long respiratory morbidity and
sickness15. ALRI is responsible for 25% deaths among children
(<5 years old) and accounts for 40% of all infantile deaths in
Bangladesh16. The most common causative agent of pneumonia
and other respiratory diseases (both bacterial and viral) were
identified in 30% cases and the case fatality rates were 14% in
bacterial pneumonia and 3% in viral pneumonia17.
The United Nation Inter-agency Group for Child Mortality
Estimation (UNIGME) database provides about 17000 data
points for mortality of children aged under 5 years for one
hundred ninety five countries that includes vital systems of
registration, population poll, domestic inspection, and sample
registration methods. Five projections based on scenario for the
period of 2016 to 2030 for fatality is created that estimate
national, regional, and global mortality of children older than 5
years up to 2030 for each scenario owing to providing for
insights into the death toll of children under-5 associated with
post-2015 targets18.
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Current status of childhood pneumonia in the
developing countries
The most significant efforts in the twenty-one century is to
improve the perception of the etiology and epidemiology of
childhood pneumonia done by Child Health Epidemiology
Reference Group (CHERG). It was suggested by the analysis in
developing countries childhood pneumonia under 5 years old
throughout the world is most incident which is near to 0.30
incidences per child/year acquired through the main approach.
The number of incidence of new pneumonia is 151.78 million
per year, and average 13.1 million (10.6–19.6 million) or 8.7%
(7–13%) of whole number is severe enough to have need of
hospitalization13. In 2004, UNICEF also revealed the incidence
of pneumonia and pneumonia deaths of children aged less than
5 years throughout the world regions where the incidence of
pneumonia in children aged less than 5 years in developing
countries was about to 0.30 incidences per child/year.
In 2013, World health Organization (WHO) has divided 192
countries into six major regions such as the region of Western
pacific, Africa, America, Europe, Eastern-Mediterranean, and
South–East Asia - and further subdivided by the level of
development into “A”, “B”, “C”, “D” and “E”13. The objective
of that classification was to carry out the estimate of mortality,
causative pathogens, incidence, morbidity, and underlying risk
factors for 192 countries13. From the population division of
United Nation (UN) an estimation of the children under-5 was
found in 201019. The frequency of new incidence of community
acquired pneumonia (CAP) for 2010 was determined in children
aged less than 5 in some developing countries along with SouthAsian countries from 192 countries (Table-1).
Table-1: The frequency of new incidence of CAP for children
aged less than 5 in 2010 in some developing countries along
with South-Asian countries19.
Country
New episodes (Incidence) All ALRI
Malaysia
2828151
Nigeria
7339761
Indonesia
21578876
Turkey
6412702
Egypt
Iran (Isl. Rep.)
Bangladesh
Pakistan
India
Sri Lanka
Nepal
Bhutan
Afghanistan
Maldieves

9008118
6149331
14707333
21418111
127960004
1892699
3506023
70891
5545968
25984
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The prevalence of new episodes of pneumonia was mentionable
in only six countries including Nigeria, Pakistan, China, India,
Russian Federation and USA among six major regions
regions-AFRO,
EMRO, WPRO, EURO, AMRO, and SEARO19.
The Figure-11 states that India was reported with the highest
pneumonia cases than other prevalent countries in 2010.
As the new incidence of pneumonia for 192 countries in 2010 is
available, it will act as a powerful
erful tool for estimation of current
episodes of pneumonia in the developing countries. Though a
significant achievement has been observed, more than nineteen
thousands children still die every day. Most of them are due to
preventable and treatable infectious
ous diseases. According to
WHO and UNICEF 2010, nearly 80% of deaths of children
aged less than 5 come about in South Asia and sub
sub-Saharan
Africa, and about half of the deaths, in one of five countries:
Democratic Republic of the Congo (DR Congo), Nigeria, India,
Pakistan and China. More than 33% of global child deaths take
place in India and Nigeria alone. Mostly the region of Africa has
the uppermost load of worldwide child mortality14. Although the
population of children under 5 years old of the world co
consists of
20%, it has about 45% global deaths of children aged less than 5
and 50% of universal deaths from pneumonia.
But the deaths of European region and American region
constitute less than 2% and 3% respectively. On the other hand,
pneumonia only causes
ses over 88% of all demises happened in
children aged less than 5 in 40 countries. The most significant
fact is that 75% of all these demises are predominant in just 10
countries namely Nigeria (204000), India (408000), Ethiopia
(112000), DR Congo (126000),, Pakistan (91000), Afghanistan
(87000), China (74000), Bangladesh (50000)), Angola (47000)
and Niger (46000) in accordance with the basis of supervisory
estimates of World Health organization (WHO) for 200014.
According to annual progress report by UNICEF in 2015
revealed that 16,000 children die in 2015. The highest mortality
of children under-55 were in the India and Angola. Together with
these, the highest national mortality of children aged less than 5
were found in sub Saharan Africa. The ten top count
countries with

the highest mortality and the highest frequency of demise of
children aged under 5 are shown in Table-2
Table 15.
During the past 25 years, there has been substantial
advancement in endurance of children in the world. The under-5
under
mortality around the world has shown a downward trend from
89.9 deaths/1000 live births in 1990 to 43.0 in 2015. On the
other hand, globally the mortality of under-5
under reduced gradually
from 12.56 million to 5·95 million yearly. The Millennium
Development Goal (MDG) 4 was not achieved
ac
though the
mortality rate of children aged less than 5 lowered by 53% in
that period. All MDG regions have more than 50% of mortality
rate children aged under-5
5 except Oceania at the regional
whereas North Africa, North America, East Asia and West
Indies
ndies have lowered the mortality of children aged under-5
under by
75% or more since 1990. MDG 4 was accomplished by two
regions especially East Asia and North America in accordance
with that point estimates17. The achievement of MDG 4 set in
2000 was also gained
d by about sixty two countries all over the
world by reducing their mortality rate of children aged under-5
under
by 75% or more.
They were twelve low-income
income countries including-Liberia,
including
Tanzania, Nepal, Mozambique, Uganda, Malawi, Madagascar,
Niger, Rwanda, Ethiopia,
hiopia, Cambodia and Eritrea and also twelve
lower-middle income countries-Bangladesh,
Bangladesh, Armenia, Bhutan,
Indonesia, Georgia, Kirghizia, Egypt, Bolivia, EI Salvador,
Nicaragua, East-Timor
Timor and Yaman. The mortality of children
aged under-5 were significantly reduced
educed by at least 50% and
30% percent by an additional 74 countries as well as another 41
countries respectively. If the mortality remains stable in each
country according to 2015, around 94·5 million children may be
dead prior to the age of 5 years in the
th period of 2016 to 2030.
Although each country continues in reduction of its mortality
increasingly which was counted from 2000 to 2015, around 69.0
million would die. Around 56·0 million deaths will be projected
by 2030, if each country accomplishes MDG 4 of mortality of
children aged under-5
5 at the rate of 25 deaths or fewer/1000 live
births by 2030. Almost all sub-Saharan
sub
African countries
require to speed up the prosperity to gain this target18.

Figure-1:
1: Highest pneumonia cases in 6 countries in 2010
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Table-2: Top ten countries with highest mortality rate and highest number of death of children aged under 5 in 201514.
Mortality of children aged less than
Death of children aged less than under 5
Country
Country
5 (Deaths per 1,000 live births)
(Deaths per 1,000 live births)
Angola

157

India

1201

Chad

139

Nigeria

750

Central African Republic

130

Pakistan

432

Somalia

137

China

182

Mali

115

Ethiopia

184

Sierra Leone

120

DR Congo

305

Benin

100

Angolia

169

Nigeria

109

Indonesia

147

Niger

96

Bangladesh

119

DR Congo

98

Tanzania

98

Etiological factors of childhood pneumonia
Pneumonia is occurred due to a mixture of numerous factors
including pathogenic agents, milieu, hygiene, and healthseeking behaviors. But, clinical pneumonia in children is known
to be caused by frequent exposure to risk factors having close
association with the vector, the ambience and infection. It is
mainly occurred by bacteria and viruses. The number one
causative factor of pneumonia in developing countries is
bacteria. Streptococcus pneumonia was identified in 30-50% of
pneumonia incidents among these bacteria20,21. Other bacteria
are also involved in childhood pneumonia including
Staphylococcus aureus, Haemophilus influenza type b (Hib) and
Klebsiella pneumoni. According to a multi-centered study
performed in 7 countries, the second commonest causative agent
in highly severe pneumonia was Staphylococcus aureus22.
Human metapneumo virus, Adenovirus, Human respiratory
syncytial (HRS) virus, Influenza virus, and Para-influenza virus
are most commonly known among the viruses responsible for
childhood pnuemonia24. In developing countries, virus testing
studies revealed that RSV was found in around 14-39% of
hospitalized children for pneumonia or bronchiolitis23.
Moreover, the appearance of elevated levels of other viruses
namely boca virus, the newly revealed HKU-1 virus and rhino
virus associated with pneumonia in children has also been
confirmed by PCR technique24.
It is evident that the coupled infection by virus and bacteria may
be involved in pneumonia incidents of developed world. In 3040% of CAP, the coupled infection of virus and bacteria may be
responsible17. Initial infection by RSV increases the risk of
bacteria-infected pneumonia leading to the deaths in
pneumonia25. In Pakistan, it was found that more than 25%
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patients with RSV was exposed to the infection of bacteria with
H. influenzae or S. pneumoniae26. The secondary infection of
measles can cause pneumonia although measles pneumonia is
uncommon27. Pneumocystis jirovecii, formally known as P.
Carinii is etiological agent for pneumo cystis pneumonia (PCP)
which is observed among HIV-infected children that cause
pneumonia with increased mortality. The children aged under-6
months carrying HIV-infection are very susceptible to this
bacteria whereas infants aged from 6 weeks to 6 months are at
highest risk for the infection28. The young HIV-exposed
uninfected infants and mal nourished children is also infected by
PCP. Jeena et al., identified the presence of Mycobacterium
tuberculosis among eight percent of HIV-infected and HIVuninfected children to be admitted to a hospital for acute
pneumonia29. Together with these causative agents, some
ancillary pathogens are also responsible for CAP in child of
various age groups and with severe acute malnutrition.
Mycoplasma pneumoniae (greater than 5 years), Chlamydia
pneumoniae, Chlamydia trachomatis (3-19 weeks), Moraxella
catarrhals, Klebsiella pneumoniae, Escherichia coli,
Coronavirus, Enterovirus, CMV, Listeria monocytogenes,
Ureaplasma urealyticum, Acinetobacter species, Bordetella
pertussis, andmethicillin-resistant Staphylococcus aureus
(MRSA) are well understood among them30.

Diagnosis of Childhood Pneumonia
Pneumonia is diagnosed by various ways including observing
the signs and symptoms, a physical examination, health care
providers, and diagnostics. Cell cultures and chest X-rays
followed by antigen test of blood or urine are usually used to
detect pathogens from the infected part of the body of the
pneumonia patients. The radiological and laboratory findings
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should be ensured to diagnose it accurately. Particularly, the
degree and site of the infection of pathogens for pneumonia can
be confirmed by Chest X-rays and laboratory tests. But,
suspected incidence of pneumonia in resource-poor settings are
diagnosed by observing their clinical signs and symptoms
without using these technologies31. Fever, inadequacy of
breathing, cough, headache, decreased appetite and wheezing
are most ordinary symptoms of childhood pneumonia. Children
aged under-5 with severe incidence of pneumonia may have a
complication of breathing problem, i.e., their chests moving in
or retracting lower chest wall in drawing during inhalation. In
case of young infants with pneumonia other problems such as
convulsions, hypothermia, insensibility, languor, and feeding
complications may be observed. Study reveals that children are
supposed to be experienced with pneumonia if they have cough
and breathing complications31.
The localization of infiltrates should not be used as a distinctive
criterion although it is significant for differential diagnosis. The
differential diagnosis includes primary tuberculosis with other
pathogens. Diffuse infiltration can be observed in PCP and
occasionally also occurred by chlamydia in the case of upper
lobe infiltrate. Caregivers can play a vital role in identifying the
signs and symptoms of pneumonia in children by using a
stethoscope and/or observing the respiratory rate and any
breathing complications of children for diagnosis. The WHO
identifies pneumonia as a severe occurrence of cough or fast
breathing known as tachypnea. Pneumonia having a breathing
rate of ≥ 50 breaths per minute in a child aged under-12 month
and ≥40 breaths per minute in aged 12-60 months is designated
as simple (non-severe). Patients are categorized as severe
pneumonia who have pneumonia with chest wall in drawing.
But, it is regarded as very severe pneumonia having signs such
as inability to drink, excessive sleepiness, central cyanosis,
convulsion, extreme malnutrition or persistent vomiting. The
cut-off values for diagnosing pneumonia is ≥60 breath per
minute due to the increased risk of mortality in infants aged
under-2 months. This is characterized as severe pneumonia
needing instant referral for in-patient care32,33. The category of
severe pneumonia is highly precise for lower respiratory
infections that are deeply associated with disease severity and
age. Moreover, the WHO did define tachypnea had the highest
sensitivity and specificity with radio- logically confirmed
pneumonia according to several studies in children of <5
years34,35.
The aetiology of pneumonia cannot be clearly defined by the
clinical and radiographic feature in case of community acquired
pneumonia. During examining the aetiology, the following
points should be measured36. i. Pneumonia caused by bacteria
and virus may not be distinguished by acute phase reactants, Creactive protein (CRP), white blood cell count, procalciton in
general test and neutrophil count37,38. ii. Identification of
bacterial infectious agent and their antibiotic sensitivity by
blood culture may be useful. But test result for HIV-uninfected
children with CAP shows only 5% positive of blood cultures. In
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case of HIV-infected children, the test result shows around 18%
positive of blood cultures39. iii. White Blood Cell (WBC) and
neutrophil count (PMN) leukocytosis shows bacterial
pneumonia and lymphocytic leukopenia shows viral
pneumonia40. iv. If specific infectious agents are present, pleural
fluid should be aspirated and examined. v. When TB is
supposed, Mantoux test or Mendel (tuberculin skin test), sputum
induction and gastric lavage or gastric irritation are
designated41.
Molecular techniques have been used by some investigators to
sputum or nasopharyngeal specimens due to the shortage of
blood samples in order to direct determination of pathogens42,43.
Besides adopting specific detection of bacterial infectious agent,
advanced molecular techniques such as PCR are capable of
identifying the role of viruses in childhood pneumonia44-46. It is
helpful in accurate detection of viruses such as boca-virus,
rhino-virus, and the newly exposed HKU1 virus24.

Management of childhood pneumonia in the
developing
The basis of WHO/IMCI/ARI case-management guidelines is
the early diagnosis and rapid institution of empiric antibiotic
therapy to decrease the mortality related to pneumonia in
developing countries. Any severe or very severe cases of
pneumonia require hospital admittance for parenteral
medications. But, simple pneumonia (only in case of tachypnea)
could be medicable at home through an oral first–line
antibacterial agent according to protocol. All infants aged
under-2 months suffered from pneumonia should be treated with
parenteral antibiotics at the time of hospitalization in a severe
case24,32,33. The first-line antibacterial agents should be active,
dependable, widely accessible and reasonably priced in
resource-poor countries47.
Pneumonia related child mortality can be reduced by active case
management48. Exact empirical treatment with antibiotic should
result in reduction of breathing rates and improvement within 48
hours of therapy in cases of simple pneumonia generally49.
When the patient’s general conditions do worsen within 72
hours of therapy and persistent tachypnea is yet observed
(breathing rate is not decreased by ≥ 5 breaths/minute) before
referral or changing antibacterial agent, an ordered short-term
assessment by the primary health care provider is requisite in
order to measuring possible reasons of non-responsiveness to
treatment. If the first-line antibacterial agent is not worked
properly, and HIV and TB are present, a second-line
antibacterial agent is highly required. High dose amoxicillin
(amx) (80 to 100mg/kg/day) with clavulanate (co-amoxiclav)
for 5 days, or an azalide/macrolide supplementary to the amx if
patient with age of 3 years or more can use then. If the primary
therapy was co-trimoxazole, the standard dose of amx should be
changed50. Therefore, the WHO has come up with the
guidelines to effectively manage the pneumonia recently32
(Table-3).
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Oxygen therapy is required as the signs and symptoms in the
case management instructions do not detect hypoxia. Although
having high sensitivity to recognize severe disease52. The
oxygen-delivery systems and routine therapy of hypoxia by
pulse oximetry result in a major decrease in mortality53,54. It is
possible to identify the children those require hospitalization by
observing signs and symptoms at beginning and after 12 hours
together with pulse oximetry. The consideration of alternative
therapy is also greatly possible then51.

Existing treatment facilities for the management
of pediatric pneumonia
Supportive management besides antibiotic therapy is necessary
for children with CAP. The adequate nutrition (calorie
requirements), fluid therapy, oxygen therapy, micronutrient
supplementation, the use of antipyretics and analgestics are the
supportive treatment for reducing child mortality. The hand
washing practice, controlling air pollution, screening of blood
during transfusion and patient education also the key measures
to control the childhood pneumonia (Table-4).

Table-3: Current antibiotic guidelines for CAP in children according to updated WHO and IMCI recommendations51.
Severity of pneumonia

Drugs

Routes

Doses

Frequencies

Durations

15 mg/kg or

3 times daily

5 days

30 mg/kg

2 times daily

3 days

4 mg/kg

2 times daily

3 or 5 3 or 5
days

-

-

50 mg/ kg

4 times daily

Ampicillin

25 mg/kg

3 times daily

β-lactam antibiotics

50 mg/kg

4 times daily

10 days

25 mg/kg

2 times

10 days

7.5 mg/ kg

1 daily

10 days

Amoxicillin

Oral

Pneumonia
Trimethoprim-sulfamethoxazole
(TMP/SMX)

Oral

β-lactam antibiotics
Severe pneumonia

Very severe pneumonia

Penicillin G

Penicillin G or Ampicillin

Intravenous

Intravenous

Gentamicin

5 days

Table-4 Caring treatment in the management of pneumonia in the developing countries.
Calorie requirements17
Brest-fed
children

Non-Brest
fed children

50-60
kcal/kg/day

80-100
kcal/kg/day

Fluid therapy17
Appropriate rehydration

Micronutrient supplementation
20 mg of zinc for hospitalized children with
CAP56.

Oxygen therapy51
Hypoxia should be treated
by using oxygen therapy.
Antipyretics and analgesics51

Vitamin A
Sufficient carbohydrate intake
as well as a large proportion of
lipids.

50 ml/kg/day
intravenously

Children with measles-related acute pneumonia
should not take vitamin A.
Vitamin A set containing 200,000 IU on two
days for measles significantly reduced overall
and Pneumonia-specific mortality57.

Blood transfusions54

Hand ablution

Children only used to blood
transfusion in the event of
tissue hypoxia or
cardiovascular compromise.

Washing hand with
soap can decrease the
risk of respiratory
infections and
diarrhea55.
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Indoor air pollution
Reduction of pneumonia incidence is possible
by 22-46% with the help of cleaner gaseous
fuels in the household and well-maintained
stoves.58.

Paracetamol:
15mg/kg/doseis given for 4
to 6 or 8 hours but latter is
very effective.
Paracetamol and codeine
(0.5mg/kg/dose): Adequate
analgesia
Patient education
Patient’s education is to
search for signs and
symptoms of pneumonia.
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Specific preventive strategies to reduce childhood prophylaxis (10mg/kg). But, prophylaxis should be offered for
six months regardless of their age to children with HIV infection
pneumonia
Some specific strategies are referred including immunization,
antibiotic therapy, and HAAR therapy for HIV-infected children
early to tackle childhood pneumonia51.
Immunization: Vaccines such as Measles, BCG, pertussis and
influenza vaccines etc. should be given as routine immunization
to all children. While vaccination it should be kept in mind that
the mode of immune suppression regulates the protection and
efficiency in children with HIV infection. Symptomatically
children with HIV infection should not take BCG36. Several
vaccines including pertussis, measles, influenza, and
pneumococcal vaccines are accessible and suggested for
worldwide adoption for the prevention of pneumonia59.
Recently, there has been notable progress in the institution of
these life-saving vaccines mostly in low-income countries. Hib
vaccine required almost 20 years to be introduced in 70% of
low-income countries since its first introduction in any country
whereas 15 and 11 years are to be needed in case of PCV and
rotavirus vaccines.

Other vaccines in immunization
Influenza vaccine: Vaccination has been found to be active in
moderately immune suppressed (CD4 counts between 200 and
500cells/µl) HIV-infected adults60. Influenza vaccine is safe to
use in HIV-infected children according to current evidence.
Therefore, children with HIV infection should take influenza
vaccine yearly36.
Varicella vaccine: Varicella vaccine may be given to
asymptomatic or mildly immune suppressed children with HIV
infection at 12-15 months. This is not required for symptomatic
immune suppressed HIV infected children for potential risk of
dissemination of the disease36.
Prophylaxis to prevent childhood pneumonia: Prophylaxis
against Pneumocystis Jirovecii Pneumonia (PCP): Primary
and secondary infection by Pneumocystis jirovecii in children
with HIV infection can be stopped perfectly by prophylaxis with
oral TMP/SMX. It requires authentic determination of suspected
patient and mother of patient with HIV61.
A noteworthy reduction in PCP has been ensued in countries of
routine prophylaxis. It was found that mortality and
hospitalization of patient was reduced around 42% and 24%
respectively by prophylaxis in control trail of PCP62. WHO
recommended the use of TMP/SMX therapy for HIV exposed or
infected children with age between four to six weeks.
Mycobacterial diseases prevention: Isoniazid (INH) has been
used effectively as a protective agent in children who are prone
to TB disease63. Every children aged under-5who are expounded
to a homey TB contact daily for six months should take
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who are unprotected to a household contact. Furthermore, the
HIV-infected tuberculin skin test-positive children should also
be provided with prophylaxis when there is no a known
household contact36. The prophylaxis cuts the risk of TB disease
by 36% in patients with HIV infection with a tuberculin skin
test.
An INX/placebo prophylaxis conducted in South Africa on
children with HIV infection showed a reduction of TB incidence
and mortality by 71.876% and 53.897% respectively64.

Human respiratory syncytial virus (HRSV) prevention: The
humanized moAb (monoclonal antibody) for the stopping of
HRSV infection is applicable for children in developing
countries without any benefit costs analysis. The children aged
under 6 months are at high risk for severe RSV infection, i.e.
premature babies (<37 weeks of gestation) do not get benefit
from the antibody. Usually, children aged 12 months or more
with immedicable lung diseases or connate heart diseases due to
HRSV infection are most likely to be benefitted65.
Highly active anti-retroviral (HAAR) therapy: The HAAR
therapy is very fruitful approach to alter immunity in the course
of decreasing pneumonia incidents and opportunity of infections
in children with HIV. According to national guidelines of South
Asian Thoracic society, all HIV-infected children having
immunological, medical, and social criteria for HAAR therapy
at the suitable stage of the disease should be given highly active
antiretroviral therapy36.
Overall key protection against and prevention of childhood
pneumonia66: i. 15-23% reduction in childhood pneumonia
could be accomplished by exclusively breastfeeding for the
first6 months of early life. ii. The use of antibiotics could be
considered as an effective and inexpensive way to treat
childhood pneumonia. iii. Vaccinations lead to 49% reduction of
pneumonia infections. iv. Use of a clean cook stove also leads to
50% reduction in contracting pneumonia.

Conclusion
Pneumonia is the number one reason of the death of children
that killed an estimated 9, 35,000 children aged under-5 in 2015
throughout the world. In developing countries, the main factors
which are responsible for pneumonia in children are
pneumococcus, Hib, and RSV, but approximations of their
comparative position differ in various settings. In developing
countries, it has an excessive problem of morbidity and
mortality that create economic crisis and health burden on
families as well as the whole country. So, prevention of
pneumonia is a burning question for saving the lives of children,
respecting economic costs as well as relief from illness. In
addition, an integrated care management system could have
mentionable reduction of mortality due to pneumonia by 16.5%
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with taking vaccines against Hib and pneumococcus. Entirely,
mortality of children could be decreased by breast feeding
promotion and zinc supplementation. A rigorous effort to
further comprehend the disease is essential to alleviate
morbidity and mortality of children through a combined action
of preclusion and treatment interventions over vaccines and
antibiotics. Moreover, interventions required for the
improvement of preventive strategies in HIV prevalence areas
especially where children are highly HIV infected. Concrete
efforts must make the deaths of children avoidable in the
upcoming years and increase their longevity to lead a healthy
and sustainable livelihood by reducing morbidity and mortality.
It is imperative to take urgent actions in the territories and
countries with rampant mortality of children aged less than 5,
mainly in South Asia and sub-Saharan Africa. This will lead to
significant improvement in the health of children overall and
hopefully the successful accomplishment of MDG 4 is possible
in high-burden territories and countries in the next few years.
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