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Background: National reports indicate that morbidity and mortality from pneumonia among Thai children has decreased
dramatically since the turn of the millennia; notwithstanding, pneumonia remains the leading cause of admission and death
in Thai children under five years of age.

Objective: To assess the burden and pattern of acute lower respiratory infection in under-fives in Thailand from the health
data in 2010.

Material and Method: Information on respiratory infection using the ICD10: J09-J22 was evaluated for the number of OPD
visits, admissions, mortality, monthly incidence and co-morbidities of the mortality.

Results: 73% of all OPD visits with ALRI were in under-fives: one-fourth of whom required hospitalization. Pneumonia is the
leading cause of both admissions and mortality (3.22% and 11.29/100,000 population for this age group, respectively). The
highest mortality was in the first year of life (39/100,000). One-fourth of the children (168/639) died within 24 hours of
admission and septicemia was the most common co-morbidity.

Conclusion: The respective morbidity and mortality of pneumonia in under-fives fell far short of national targets. To achieve
these targets, many key aspects are needed; such as, strengthening the knowledge of healthcare personnel, the cost-effectiveness

researches on the causative organism detection and the expanding coverage of the preventable-vaccine.

Keywords: Acute lower respiratory infection, Pneumonia, Children under five

J Med Assoc Thai 2012; 95 (Suppl. 7): S87-596
Full text. e-Journal: http://jmat.mat.or.th

Acute lower respiratory infection is the
leading cause of hospitalization and mortality in
children worldwide. Pneumonia is the leading killer
(except neonatal death), accounting for 1.8 million
deaths in under-fives in 2007®W. To achieve the
Millennium Development Goal 4 (MDG4)-to reduce
the mortality in under-fives by two-thirds by 2015,
compared to 1990, the Global Action Plan for Prevention
and Control of Pneumonia (GAPP) was developed to
increase awareness of pneumonia, to scale up the use
of proven interventions and to provide logistical
guidance®.

In Thailand, pneumonia is also the leading
burden disease of children with an incidence of 4.7%
and a mortality of 15.1 per 100,000, as reported in 1990©,
Since then, the Acute Respiratory Infection in Children

Correspondence to:

Teeratakulpisarn J, Department of Pediatrics, Faculty of Medi-
cine, Khon Kaen University, Khon Kaen 40002, Thailand.
Phone: 043-348-382

E-mail: jamtee@kku.ac.th

J Med Assoc Thai Vol. 95 Suppl. 7 2012

Program-with the Standard Case Management approach
adopted and modified from the WHO recommendation-
has been launched under the control of the Acute
Respiratory Infection in Children (ARIC) Section,
Bureau of General Communication Disease, Ministry
of Public Health Thailand, with the aims to reduce
the morbidity, the mortality and the inappropriate use
of antibiotics for, pneumonia in under-fives®. The
National Targets for morbidity and mortality as per the
Ninth Five-Year National Health Development Plan
(2002-2006) were supposed to decrease from 1.8% and
4/100,000 for this age group® to 1.8% and 2/100,000
by 2011 as per the Tenth Five-Year National Health
Development Plan (2007-2011)®), respectively.

A 2010 report from the Bureau of Epidemio-
logy, Ministry of Public Health, revealed that the
morbidity and mortality of pneumonia in under-fives
decreased from 5.6% and 9.57/100,000 in 1993 to 1.58%
and 1.74/100,000 in 2009, respectively®. If the authors
focus on the last ten years, morbidity has persisted
while mortality has slightly decreased and thus seems
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to have achieved the National Target of less than 2/
100,000 and the MDG4 since 2003. In reality, these
figures are not reliable due to under-reporting since
the data are only sourced from the National Disease
Surveillance (Report 506), which only gathered infor-
mation from government health care units.

The objective of the present study was to
assess the burden and pattern (i.e., morbidity, seasonal
variation and mortality) of acute lower respiratory
infection in children and adolescents and analyzing
this information from the Thai healthcare delivery
system in 2010.

Material and Method

The present study is part of the “Health
Situation Analysis of Thai People 2010: Implications
for Health Education and Health Service Reform”. The
authors analyzed both in-patient and out-patient data
from the three national insurance schemes in 2010. The
information, using the ICD tabulation list, 10" edition,
defines acute lower respiratory infection (ALRI) as:
1) pneumonia (J12-viral pneumonia not elsewhere
classified, J13-due to Streptococcus pneumoniae,
J14-due to Haemophilus influenzae, J15-bacterial
pneumonia not elsewhere classified, J16-due to other
infectious organisms not elsewhere classified, J18-
organisms unspecified); 2) acute bronchiolitis (J21); 3)
acute bronchitis and other unspecified (J20-acute
bronchitis, J22 unspecified lower respiratory infection).
However, influenza (J09-avian influenza, J10-other
influenza virus, J11-influenza virus not identified) was
also added to the analysis. The authors extracted and
analyzed for the number of OPD visits, IPD admissions,
length of hospital stay and mortality rates using
subgroup classifications by age into <1, 1-5, 6-12
and 13-18 years of age. The authors also focused on
pneumonia in the under-fives.

The authors calculated the OPD visits as a
percentage of the population by age group and the
mortality as per 100,000 populations by age group.
According to availability of data, the denominator used
in the calculation for OPD visits was the number of
children under the Universal Coverage (UC) scheme.
Hospital admissions and mortality were based upon
both the UC and Civil Servant Medical Benefits (CSMB)
scheme.

Results
Burden of illness of acute lower respiratory infection
(1ICD10: J09-J22)

Eight percent of all children and adolescents
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visited out-patient departments due to an acute lower
respiratory infection (ALRI). Among these, acute
bronchitis (J20) was the most common diagnosis in all
age groups (63%; 765,830/1,214,204). Acute bronchitis
is a non-specific diagnosis among ALRI in children;
hence, it may overlap with acute bronchiolitis and
pneumonia. Acute bronchiolitis (J21) and pneumonia
(J12-J18) occurred in 15.4% and 13.2% of cases (186,855/
1,214,204; 160,623/1,214,204), respectively. Surprisingly,
acute bronchiolitis-a young children’s disease (under
2 years)-was also reported in children more than 5 years
of age (21,671 cases). Influenza (J09-J11)-for which there
was a worldwide pandemic in 2010-occurred in 7.6% of
all ALRI OPD cases (92,831/1,214,204) and 22% of
influenza cases were hospitalized (20,191/92,831). Half
of all ALRI admissions (49.8%) were pneumonia (J12-
J18) (137,654/276,254); among which, 87% (120,097/
137,654) were under-fives (Table 1-2).

Twenty-five percent of under-fives had an
acute lower respiratory infection and needed hospital
care (Table 3), which accounted for 73% of all ALRI
OPD visits (891,392/1,214,204). ALRI (J00-J22) are also
the leading cause of admissions and mortality in this
age group (Fig. 1, 2). One-fourth of under-fives who
visited OPD required hospital admission (231,104/
891,392), which accounted for 6.2% of under-fives.
Pneumonia was the most common cause of admission
for 3.22% of the population under five. Acute bronchitis
(J20) and unspecified lower respiratory infection
(J22) was the second most common cause of admission
(1.8%; 65,632/3,728,886). Acute bronchiolitis-which
worldwide is the most common cause of hospitalization
in young children-occurred in only 1.8% of children
under 2 years of age (24,974/1,410,616) (Table 4).

Severity & co-morbidity

The overall mortality of ALRI was 3.96/
100,000, while pneumonia was the most common cause
of ALRI-associated death (95%; 608/639) (Table 2); of
which 69% of cases were under-fives (11.29/100,000 by
age group). The highest mortality rate was in the first
year of life (39/100,000 by age group) (Table 4). Most of
the children hospitalized with acute lower respiratory
infection were discharged within one week (95%); a
quarter of the total, however, (168/639) died within 24
hours of admission (Table 5). Septicemia was the most
common co-morbidity of under-fives who died with
pneumonia (24%), while congenital heart disease was
the second co-morbidity (3%). Other conditions-viz.,
malnutrition and HIV infection, which are common co-
morbidities of pneumonia in high burden countries-
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Fig.2  Comparison of ALRI OPD visits and IPD per 1,000
children in 2010, by age group of Thai children

under five years of age

were reported in only 6 and 5 patients, respectively
(Table 6).

Seasonal variation

The monthly incidence of all ALRI indicated
that these diseases occurred throughout the year but
that the highest incidence occurs during the late rainy
season (August-September) and the lowest during the
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summer months (April-May). Similar patterns presented
for both OPD and IPD cases (Table 7, Fig. 3).

Causative organisms

The definite causative organisms of ALRI
were under-reported (i.e., 61% of suspected groups of
organisms; 169,808/276,254). Viral causes accounted
for 26% of cases (72,482/276,254: J12, J09-J11, J21);
among which one-fourth (28%) were caused by
influenza, which is a vaccine preventable disease.
Similarly, S. pneumoniae and H. influenzae pneumonia-
also vaccine preventable organisms-constituted 122
and 93 cases, respectively (Table 2).

Discussion

This current study used hospital-based data
from the three national health insurance schemes to
analyze the burden of acute lower respiratory infection
among Thai children. The authors discovered that acute
lower respiratory infection persists as an important
public health problem among Thai children, especially
in the under-five age group. The information gained
from the present study is more representative of the
real burden of illness than the National Disease
Surveillance (Report 506), which has been widely used
for strategic planning of the ARIC National policy. The
current study showed that the morbidity of pneumonia
in under-fives was about 3.72% of the population in
their age group and that mortality was very high (viz.,
exceeding by 6-fold the report from the Bureau of
Epidemiology, Ministry of Public Health in 2009 (11.29
and 1.74/100,000, respectively)®. These figures,
however, were still under-estimated since a number of
children get medical services at private clinics and
hospitals, the statistics of which were not included in
the current study.

The three essential interventions recom-
mended by the WHO under the Global Action Plan for
Prevention and Control of Pneumonia (GAPP) are: 1)
PROTECT by exclusive breastfeeding for six months;
2) TREAT by standard case management in community;
and 3) PREVENT by increasing coverage of preventable
vaccination®, Two of these-standard case management
and promotion of six-month exclusive breastfeeding-
have been widely implemented in all healthcare units
under the ARIC Section, Bureau of General Commu-
nication Disease and the National Breastfeeding Project
through the Baby-Friendly Hospital Initiative
(BFHI), Ministry of Public Health, since 1990 and 1992,
respectively®®, The national target of morbidity and
mortality of pneumonia in under-fives in the Tenth Five-
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Table 5. Number and rate of ALRI admissions and deaths by duration of admission in days of illness of Thai children in

2010
Days Number of admissions % of admission Number of deaths
1 33,068 11.9 168
2 76,606 27.7 48
3 66,604 24.1 30
4 41,732 15.1 37
5 24,206 8.7 27
6 13,973 5.0 28
7 8,086 2.9 18
8-14 10,298 3.7 105
15-21 1,163 0.4 54
22-28 449 0.2 35
> 28 638 0.2 89

Table 6. Number of deaths from pneumonia (J12-J18) and its co-morbidities (secondary diagnosis) in Thai children under

five years of age

Co-morbidity

Pneumonia (J12-J18)

Malnutrition (E40, E41, E42, E43, E44, E45, E46))
Congenital heart disease (Q20, Q21, Q22, Q24, Q25, Q26)
Malformation of RS (Q32, Q33, Q34)

HIV (B20, B21, B22, B23, B24)

Septicemia (A40, A41)

Measles (BO5)

Pertussis (A37)

Zinc deficiency (E60)

Theusands of OPD visits
Thousands of admissions

Moanth
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Fig. 3  Comparison of OPD visits and in-patient admis-

sions (IPD) due to ALRI in 2010 by month, of
Thai children age under five years of age

Year National Health Development Plan (2006-2011) was
set to meet 1.8% and 2/100,000 by age group by 2011®
and it appears that these targets had already been
achieved. As for the Eleventh Five-Year National Health
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Development Plan (2012-2016), setting new targets has
not been considered. The policy has also been changed
to more preventive strategies. Nowadays, the ARIC
section has been combined into the Vaccine Preventable
Diseases and ARIC Section, Bureau of General
Communication Disease, Ministry of Public Health
and the focus will be upon vaccine preventable
diseases”. The results of the current study showed
that Thailand did not achieve its national targets (even
in the Ninth Plan), especially with respect to mortality
from pneumonia which was 5.6-fold greater than the
national targets (Target 2/100,000 and the current study
11.29/100,000 by age group). Many attempts and more
national strategies are needed to be developed in order
to achieve the national targets and MDGA4.

In order to decrease mortality, many key
factors must be addressed. Firstly, there needs to be a
strengthening of knowledge among healthcare
personnel and caregivers regarding standard case
management guidelines for primary healthcare levels.
Sazawal et al have shown in a meta-analysis of nine

J Med Assoc Thai Vol. 95 Suppl. 7 2012
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studies that such guidelines have a significant impact
on mortality among under-fives®,

Secondly, proper diagnosis and identification
of the causative organisms of ALRI at the hospital
level should be clearly specified. Among the ALRI,
pneumonia is the most serious disease and could be
caused by a variety of organisms in all age groups.
Acute bronchiolitis-mostly caused by virus-is a disease
of young children under two years of age. Acute
bronchitis-a less severe disease-is the most common
syndrome in ambulatory patients. At the community
level, most diagnoses are based upon clinical
manifestations while the ‘gold standard’ investigation
to confirm pneumonia is a chest radiograph. Some key
physical signs may, however, help in the differential
diagnosis and lead to the causative organisms; such
as, fast breathing and chest in-drawing is suggestive
of small airway or lung parenchyma disease (acute
bronchiolitis or pneumonia); while wheezing is present
more commonly in viral (RSV) than bacterial disease®.
The diagnoses of all types of ALRI in the present study
were mostly made by medical doctors as all of the data
were hospital-based. The authors noticed that acute
bronchitis-the less severe disease-ranked second
among causes for hospitalization after pneumonia.
Acute bronchiolitis-which is diagnosed in only young
children-has also been diagnosed in older children
and adolescents. Thus, it is important for the health
education institutes to improve training to ensure
proper diagnoses and management of patients.

Due to a limitation of resources, identification
of the organisms causing ALRI among Thai children is
under reported. Most of the epidemiological data of
ALRI from Thailand are from the research, most of
which are viral isolations. Suwanjutha et al demon-
strated that nearly half of all ALRI admissions (45%) in
under-fives are caused by respiratory viruses; among
which RSV is the leading causative virus (45%)“.
Some epidemiological work in rural communities in
Thailand have found similar results®*¥ as well as
seasonal variation of the RSV virus, which peaked in
the rainy season (between July/August through
October).

Definite identification of the bacterial
pathogens causing pneumonia is difficult to perform
especially at the community level. S. pneumoniae and
H. influenzae-the two most common causes of severe
pneumonia in under-fives®9-were reported in only 122
and 93 cases, respectively, while bacterial pneumonia
was reported in 25% of pneumonia admissions (33,749/
137,654). The estimated incidence of pneumonia due to
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S. pneumoniae in developing countries varies greatly
from 18.1 to almost 200 per 100,000 children per
year®, The peak season for pneumococcal pneumonia
in developed countries is winter®®, closely
corresponding to peak isolation rates of RSV while in
tropical countries, they showed little seasonal variation
or small peaks in the hot and rainy seasons®"®), The
current study revealed that the numbers of both OPD
visits and admissions of under-fives had a seasonal
variation similar to the pattern of the respiratory virus
(especially RSV). Notwithstanding, extensive
epidemiologic studies for all the causative organisms
in Thailand need to be performed.

The present study showed that among the
deaths from pneumonia, septicemia was the major co-
morbidity and a large number of children died within
the first day of admission. In order to reduce deaths
from pneumonia, empirical antibiotics are recommended
for children suspected of having pneumonia in the
developing world“*¥, Such expanded use of antibiotics
might lead to high levels of drug resistance® and
Thailand has been already facing this problem.
Notwithstanding, commercial kits are available in
Thailand for detection of respiratory viral infection;
therefore, extensive epidemiologic studies for all
causative organisms and the cost-effectiveness of
such analysis should be considered-both to prevent
overuse of antibiotics and to reduce mortality.

Thirdly, many co-morbid conditions (i.e.,
malnutrition, measles, AIDS, zinc deficiency)-which
increase mortality from pneumonia among young
children in developing countries-have been scarcely
reported. Nowadays, although malnutrition and
measles are not major problems among Thai children,
HIV which is an increasing problem, was also under-
reported. The standard of medical record keeping needs
to be revised at all hospitals in Thailand because without
accurate data, strategic planning is hindered.

Apart from the goal to reduce mortality from
severe pneumonia in under-fives by 25% by 2015 (i.e.,
compared to 2000 levels), the goal of GAPP is 90%
coverage for all relevant vaccines-viz., measles,
pertussis, pneumococcal and H. influenzae type b, Hib
(with at least 80% coverage in every district)®. The
coverage of the pertussis and measles vaccines-under
the expanding program on immunization in Thailand-
has been over 90% since 1996?°2Y, Notwithstanding,
the costly vaccines-pneumococcal and Hib-have been
optional. This is due to the fact that (a) despite the
reported efficacy of the pneumococcal vaccine®, it
does not cover all invasive serotypes and (b) the Hib
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vaccine’s effectiveness against all causes of invasive
Hib in the developed world®?, but non-typable strains
have been found to be commonly or more commonly
associated with pneumonia in several studies®*?4,
Since the definite causative organisms of pneumonia
in Thai children is not known, the cost-effectiveness
of using these vaccines should be investigated whether
or not their use would assist in reaching the 25%
reduction.

In conclusion-ALRI especially pneumonia-
remains the most common burden of illness causing
high morbidity and mortality among Thai children. The
data show that the morbidity and mortality of
pneumonia in under-fives fell far short of the national
targets. In order to achieve these targets, with accurate
information, many key aspects should be considered,
including (a) strengthening the knowledge among
healthcare personnel (b) cost-effectiveness research
on-the causative organisms detection and the
expanding coverage of the preventable-vaccine.

Study limitation

The data and information in the present study
was collected from the primary through tertiary
hospitals throughout Thailand. The reliability and
validity of our results therefore depend on correct
medical diagnosis and coding. It is possible that a
misclassification bias may have occurred.
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