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Acute Respiratory Infections
in Infants and Children
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Respiy :hu, Hsfgntic are major caouses of morbidity and morisliy

Of the Bfteen milllzo childvan wio die pvery year about one thad dis of preu
rinety porcent 6F Hhem are from ihe developing countics, {Teble 1) Althiouoh T
ber of Acute Respirgtory Infections (AR epizodas tu‘a child por vest arg comey:hisi 515)'3:_'55;;

in developing and deveioped couniries the mortality s far highor in the {ormer. rvestin
tors 1o a nwinber of developing covntrias havs sl'aa'@;n that reost of thiess ‘ﬂ‘r{.t‘-”)"L o
caused by bacteriu wwvhieezas dn the developed rationy thise arg mostly virzi in erioin
Prevalence of rick fooctars for ARD ke low birih weight, malnutition, diarrhoes, o
smoke poliution and Jow coverage by immunization programme makes the situating of
AR, eceni vy gloomy. (Fig, 10)

The problern of ARD is particularly imporiant in the Nepzlese contest, perhens
because ol thie colimate, teiraln and the living condiiions of the poopie Aneiyiis of the
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duta from Kanti Childrer's Hospital showed 37800 admissions due to AT Tio higl
admission rate was in 0-1 year age group. The caze Tatality rate wos 907 In & retres

N
tive study of ihe deaths of chilsren aged less then 10 in Dhanluiz and Sanbhuveashebs
district in eani Blopsl, 307 were repoited to have had fever and counl and 2000 had
diarrhGes ev thie ain synpiom af the tima of death. A retrospective study condvoied

during May 1981 i Jumnla Jaow&d ARP to be a very important cause of infant mortaling,
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The Lotsl infant mortality rate per thousand was 4889 of which 3333 were due 10 ARJ
Such high infant mortality rate due to AR in different parts of Nepal could be explained by
the high rate of parental smoking, inciderce of meoasles, maloutrition, diarrhoca and heavy
expusure to domestic smoke pellution as well as by the wvery backward and poor living
conditions of the people.

e can be estimated from a community based study that einan average a child in
wrban frea daring the Tivst tve yesrs of Vile may suifer from 39 episodes ol AR per year.

it o the assumption of severe episede of ARl 0.8 per child per year approximately
chiflaren in the cge group of 0-3 years will be dying anpnually due to AR) in

To prevent iliese deaths neatiy 1ifty miilion rupzes will have 1o be spent annually.
itis a tragedy and irony of faie siace a large pronortion of these deaths could be prevented
Hihe existing tochnology, knowledge and established medica praclice were applied 1o
orovide cernpreliensive health care particularly to develope straiegies at primary health
care leval. To teduce the infant mortality rate from 110 (1986) to 90 per thousand {1991}
and to 43 per thiousand by 2000, ARI in infant and children must receive top priority to
redyce the morbidity and maortality from this cause,

Hisk Factors Assoeiated witl the Bevelopment of Lung Dissase in Children
Therick of achild developing a lung disease depends upon the interaction of
intrinsic and extrinsic factors. Intrinsic abnormalities include congenital anatomic abnor-

matities in the aivways, preblems secondary io defects in other organ systems, congenital,
Hic and immunologic deficlencies. Extrinsic {actors include infection, environmental

mel

noliuticn and g pirated fareign material.
fnatomic Aknormalities -

Early dizanosis and treatmoent of the anatomic abnormalities may be fife saving by
minimizing their effect on the developing lung. Repair of laryngeal cleft or tracheoesopha-
geal malformation will prevent most further aspiration of ingested iood. The effect of left
o right shunting in congenital hesart diseases can have severe impact on future lung
function even after appropriate repair. 1n those conditions associated with impaired ciliary
function or ilincssas associaled with the ineffective cough, the presistent presence of
sccretions in the respiratory tract, precipitates inflammatory reaction and damages the
fung.

Anatomic ahnormalities :

1. Tracheonszsophageal fistula.

2. Diaphragmatic hernia,

. Cyanotic congeanital heart diseases.
4. Spinal column deformities.
Immotite cilia syndrome,

A
Al

1
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ME{EEQHE gnd popetic 7ifeases
5 listed below wiesand during infancy

rhe gioup of mizicbolic and genetic dise

0 chiichend. Poowleage of the primary ebnormality end attention to the seGuelac of the
defo o ity sl o rore ranid diagnosis and tnerapy-

niernolio ano genefic abnormalitias @

ST AL

Thalas
2 Chronie granuiomatous disearo of chilchood.
2 plsha-loantiiypsin deficiency,

4. Wewrginuscular diceases

imatary diseoses

£t of ghironic inflasmatory dizeases is given below. {nclusion of ¢
in one's ditfferentis! may aid inoearly diagnosis and treatment. o @ child weith i;m!wpnea
snaeria, ond mized interstitiod alveoler infilirates 2 diagnozis of puimnenary tanmoniderosis

I be considered,

oy lamimatory bung discases

i CoDaoen vasoular disciders,

Interatitial preumonias.
Lofulmonary haemaosiceronis

Loaitler syndrome.
Infiutivy figseses o
Aldren have ropeated infections of the vespiratory tract and riay exporience &3
wany as four 1o eight acule ilineszes 6 year during early childhood. These repeated infec-
eifs, mig

signs cen coUse loss of cifiated ce cosal or muscuiar ypertrophy and alveclar defor-
Ciy. They have g torm implications in the develepmant of fung function in children

S

nfective disesses are :

Bronchiolitis.
2. Pneumonias.
2o Asthma

Lavirenmental Polluiion :

The clinical evidence that passive smoking is detrimentaf to childhood respiratory
Cealth woas identified first in 1974 by Ceoly, who found that the evidence of pncumonia and
Zronchitic in the {irst year of life in a cohort of children studied in Harrow, England was
zesocieted with parent’s smoking habits. In a prospective study in Bembay a higher
sroportion £26°.) of persons having common cold were in more environmentaily poliuted

Zreas compared 1o those in other areas (11-14%). Although the use of gas for cooking is
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controversial as the risk factor for ARI, there is evidence to suggest that exposure o burp..

ing biomass fuel, common in Nepal and many developing countries may play an important-

roie in the aetiology of ARl In South Africa, amrong 132 infants with scvere lowe,
'ﬁ‘/ ns

respiratory tract infection studied, 709 of the cases, compared to only 20% of control hag;
a history of heavy exposure to smoke from cooking and heating fires.

Chilled or dry air -

There are some evidences to suggest that the cold or dry weather can act as a risk:
tactor. In developed countries, respiratory infections usually cecur more frequently in the.
cold winter months than in summer in developing countries, many of which are in tropics,
ciffarences in incidences have also been demonsirated. Respiratory infections are lvwice
oy three times more common in colder months. ARIL in Beijing, Ching occurred much miorg
fraquently in cold winter months than in summer. Experiences in Kathmandu and nearby
viliages shows more episodes of AR| insummer months and in the month of Ashwia
(Sent-Dct).

Malnutrition -

Synergistic action between malnutrition and infection is well recognised, 25 the
presence of one predisposes and aggravates the other. [n a malnourished child, thereis
significant impairment in immunity particularly of cellutar type which increases susceptibi-
lity particularly to ARI and secendary infection. The average duration of illness in a
mzlnourished child is significantly longer, bronchitis occure three tirncs and pneumornia
14 times more frequently compared to nermal children {Table 7). Adverse effect of mainut
rition can best be saen in measles, vitamin A deficiency which often accompanizs protein
enorgy malnuirition, results in keratinization of the respiratory epithelium, thus piosuma-

bly decressing local resistance and increasing the risk of batterial colunization ond

inyfection,
Bottln fpeding -

Several studies have recognised that breast fecding reduces the risk of AR morbicdity
ard mortality. The median relative risk 6f moderate to severe ARI is anout 2 5 times
hicher in bottle fed infants compared to breast fed infant {Table 4} In an analysic of
2331 Rowandies children under 2 vears of asge hospitaliscd for pneumonia, branchiolins
and laryngo-tracheo-bronchitis it was found that the casa falality rate oy liess
comparct to breast fed infants,

illnesses was 1% times higher in weaned infants a3

Crowding @

As ARl spreads by droplet infection, crowding and the presence of high denziy
population afiect the transmission of disease. It hus been showrn, in westarm curminuniiies,
that AR is introduced into the family by schoo! age children, & that the family size affents

the probahbility of infections, Of several social factors inciuding, range of outside coniact
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dempness and veatilation in the house (five members in one raom) wveas faund o be the
ane which was irntimately related to the high incidence of respiratory illness. 3averal
ciudies in tndia show that there is a greater likelihood of ANi infarger farnilies than
hose with fewer family members.

Meacles

It accounts for nearly € 10% of all ARl episodes and 4070 of all maderate to severe
ant episodes. It has been estimated that an effective measles immunization progiamme
aeing currently available vaccine strains and coverinrg more than TGO of the children of
1ess than 12 months of age will reduce measles incidence by £070.

Ltow bitth weight

There 15 encugh information aveilable on contribution of AR) to iotal maortality of
fipw birth weight babies. Infant weighing less than 2.3 kg, at birth &re mors pione to
infection and (o deaths from pneumeonia and other forms of ARl 1t is estimated that
amongst pretsrms, 13.4%, deaths were attributed to pneumonia during 1ivst 3 months of age.
Ouring nennatal period pneumonia related mortality is three times higher amengst L. B. W,
Gabies. {Table 3)

fzfective Agents of BRI :

It is generally apprecisted how greatly quite minoy variations in laboratory technique
will affect reczults in studies of respiratory pathogens. This is partcularly toe of culture
methads. The methods of selection of patients, the administiation of antibiotics before a
specinien gollection, the distance between the hosnital wards and {aboratary, the medium
qsed, the temperature control of incubators and the ability of the technical stait to idantity
the suspected colonies will alf affect the isclation réte and the range of organism jdenti-
flgd, Study from India which examined the refative frequencies of both viral and bacterial
agents by culturing lung aspirates and deing viral serology in 16 preschool children
hospitghised with 19 episodes of pneumenia, nearly one quarter had bastorial pathogens
only. 177 had viruses anty. Mycoplasma infection was found in additional 100
iTable 6, A)

Apilotstudy of acute respiratary viral infection was carried out in Vellore, India
fiom 1981 (o 1982, The resuits indicated that 17%) of the 184 samples were positive in cel
culture para influenza type 3 accounted for a third of the isolates. Intlienza was presom

in 169, (Table 6, B)

hin o ctudy done by WHO, collabarating more than 133, 702 reporis on respiraiory

(S ReENCIANE o

tad with virus infections showed influernze A, Adenovirus, B8 V. pams
! | ‘e total nembors

ciflusnza and miyeopiasmia sneumania accounting for three Qusrisrs o

SErepors, enterovicds infscifons wore reaponsible Tor an additionsl 87 wival respiratory

dizesses in childven below ane yvear of age were assotiated with H. 5. Y i aimost 400 of
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cases. In children 1-4 years, RSV had to some extentgiven way io parainfluenza ang:
adenovirus, each of which accounted for 20%,, of the cases of respiratory diseases reporteg
in this age group. Respiratory viral diseases in the age aroup 5-14 yearz showed more
adult tike pattern in that M. pneumoniae and influenza A virus were the dominating agents

0/

accounting for 2172, and 199, of the reported cases, respectively. (Table 7)

Lung aspirate studies have most rccently been reveiwed be Shar and his co-workers
in reporting their series from Goroka. In their prospective study of children admitied Lo the
hospital in Goroka, Papua New Guinea, Haemophilus influenzae & Strep. preumoniae and
other bacteria as 5. aureus were isolated from lung aspirates or bleod cultures from 51
(612} of 83 children and viruses were isclated from 26 (31%)) of 83 children. However in
their later studies they have shown that P. Carini, RSV, C Trachomitiz, M. pneumoniae

and Cytomegalo virus as a cause of pneumonia in the developing countries.

Physjological basis for infants and younp chiidren beznining wmore symptomatic in respiratory
dissases :

There are many ways in which infants and young children differ froni older ¢hildren
and adulis and these differences may affect their symptomatology when suffered from
respiratory diseases,

1. Small size and large surface area in relation to weight:

A newborn infant weighing 3.5 kg is one- twentith of the weight of a 70 kg. man,
but the surface area of an infant is one—eight has great. Thus the area of body surface that
can Jose heat is 2.5 times as great per unit body weight iiv a naked child as in 5 naked

S

adult,

Because infants and young children have a larger cooling suiface per unit body
weight than adults, and because they are growing rapidly they have higher resting meta-
bolic rate and rate of consumption per unit body weight. The oxygen consumption of an
infant between one week and one year, at rest in a thermoneutral environment, is aboui
kg body weight per minute. That of an adult, under the same conditions is 2.5mifkg
per minute.

An environmental temperature below the thermoneutral one increases the metabolic
rate and the requirement for oxyger. Since the thermoneutral temperature is higher for
infants than for adults, the same moderately low environmental temperature wiil cause the
increase in oxygen consumption of the infant before that of adult, and in fact, cold and
crying are the main causes of increase in oxygen consumption in infants.

2. The respiratory organ continues to develop till adolescent :

[t has been estimated that a circurmferential narrowing by ons . m. of the air way
of small infants will cause 73% reduction in the cross sectional area whereas a simitay

narrowlng will reduce the area by only 207{ in adults.
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After the age of 18 months respiratory structures increase in size writh the progres-

i H ¢ fa R 3 "

sive increase in elastic fibres bundles in the alveolar wall up to the aus of 18 vears. Thus
repeated insults 1o the walls will produce permanent damage and stiff lung.

The exposure of infants and children to atmospheric pellutants may be enhanced
compasred with that of adults, if the pollutants are emitted ¢lose 1o the ground.

gymptoms and signs in ARL:

It je diffficult to know how closely the respiratory symptoms ate related to the type
of respiratory diseases. However certain signs and symptoms correfate well with the
severity of the Acute Respiratory Infections. Parent often describe symptoms of his [ her
child to a doctor £ healthe worlior who has never experienced the sympioms, this difficuity
in communicaiion may be compounded if the vocabulary of the parent is limiied and
unsophisticated {often happens with different ethnic group) therefore itis vital torely on
the signs in a child suffering from AR/,

The findings of laventhal and Shan etal confinn that tachypnosd is the Lest
chiniczl predictor Tor severity of the respivatory infection. The other important clinical signs
that correfate well with the severity of the acute lower respiratory infection is subcosial
intercostal retractions. Nasal flaring, cyanonsis, grunting and failure to suck &l point ta
severe forn of preumonia. At this time the preserce of techypnoeca (over 30 breath per
minute) or a history of rapid breathing appear to be best predicters of the need for anti-
biotic therapy in a child with cough.

The following signs should not be given imporiance to give antibiotics in a child
with cough namely fever, toxic appoarances, purulent sputun and noisy breathing.

The anatomical diagnosis often made has got little value to the type cf the treatmeant
given in Acute Respiratory Infections. The commonest sign that is prosent in different
variety of ALRI is again tachypnoea and recession.

Clinical features, radiological finding in three mejor types of AL

Bronchielitis Bionchepneumonia Lobar/Lobiular Pneumonja
Age: Infancy Infancy and under 5 yrs Infancy and under & yrs
Main symptoms: Tachypnoes Tachypnoea Tachypncen

Inspiratory recession Inspiratory recession Recession

Hyperinflated chest  Crepitations Crepitations

Fine ronchi Bronchial breathing
Radiology: General emphysema Bilateral general Consolidation

with micro- mottling with

atelcetlasis emphysema

3
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Manzgement of ARL

Antibiotics to treat pneumonia in children less than five years old must be active
against 5. pneumaoniae and influenzae. If an oral antibiotic is to be used to treat a child
with pneumenia st home the best choice is co-trimoxazole or amoxycillin. Cotrimoxazole
has the advantage that it is active against Chlamydia and pneumocystis, which may be an
impoitant cause of pneumonia. Over 207 of H. influenzae are now resistance to ampicillin.
Erythromycin is not a very good drug to treat a child with preumonia. The cephalosporins
are expensive and most of them are incffective against H. influenzae. The aminoglycosides
{gentanycin) are ineffective against 5. pneumoniae, they are expensive and they may mask
the diagnoesis of tuberculosis. Chloramphenicol is bactericidal against M. influenzae and
most strains of 5. paeumoniae. Treatment plan for pneumonia.

A)  Outpatient Treatment

Procaine penicillin
ar
Amoxyeiitin
or
Co-trimoxazole

B} Inpatient treatment

Intra muscular Benzyl penicillin six hourly
or
in severe pneumonia

Chloramphenicol every six hourly
C) Neonatal pneumonia
Penicillin and Gentamycin.

Supportive therapy:

Oxygen : It should be given by intranasal catheter at one litrte per minute. H a
nasogastric feeding is required it should be inserted through same
nostril as the oxygen catheter and the other nostrit should be kept clear
of mucous.

Fluid : It is very important not to give too much intragastric or intravenous
fluid. Children with pneumonia may secrete more antidiuretic hormone
than normal. They may be easily overloaded with fluid which can
contribute to pulmanary oedema and the respiratory failure.

Thermal

environment ! Heat stress and cold stress both increase the child’s oxygen consump-
tion two or three fold, increase carbon dioxide production and precipi-
tate raspiratory failure,
Antipyretic is not indicated up to 40°C as moderate elevation of hody
temperature improves the body’s defence against infection. However
very high fever increases oxygen consumption and may cause convul-
sion. Children should not be sponged with cold or tepid water as this
is not comfortable and it greatly increases oxygen consumption.
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sough medicing: [xpecloranis, cough suppressants, mucolytics, decongestents ang anti-
histamincis are ineffective or even harmfu! in pneumonia.

vocoings: (H, influznzae and pneumococcal polysacchatide vaccings):

Radnction of the mortality due to the primary causes of ARI-related deattis mvst rely
camarity an impraved case manageament for the near future.

Lathough ©-10 capsular types comprise most of the strains of PRELMOCDLCYs ¢atsing

reacive infection 24 capsular polysaccharides have been identified. Howsver the existing
coeumnconeal vaocine secins 1o be effective in young children (6 months to 5 years age
vl:;aup) in reducing moriality caused by acute Jower respiratory infections. Tha existing
apsular type b H. influenzee vaccine does not seem to be of potential efficacy in reducing
anl mortality in less developed countries as aniy a fraction of the isolates from patients
~ith the pneumonia in developing countries were found to he capsular tvpe b strains.

An approach to improving the immune responses elicited in younger ciiildien by
soiysaccharide vaccine has been to bind them covalently to a protein conjugate. rendering
the mechanism of the response "T-dependant”™. The delivery of polysaccharide vaccines
in association with diphtheria tetanus toxoid - pertusis series or BCG wvaccination is
~urrenily being studied,

tniraneplacental protection: friwnunization of micthers to prevent neonztal fetanus
sungest the intriguing possibility that polysaccharides, possibly delivered in conjunction
sty tetanus toxoid during the last trimester may provide sufficiently nigh titres 1o confer
ransplacental passive protection against bacterial AR\ during early infancy.
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Table 1
HIGH MORTALITY IN CHILDREN - DIiFFERENT DISEASES

MORTALILY RATE FROM: AFRI
{Per 100,000 population)

1970-73
Continent Infant Chitdren
1 -4yy S-1dyy
Africa 1454 1 4670 21.6
Aszia {(LDC) 1242.4 204.1 234
Europe 390.3 15.3 2.1
Gceanis 177.6 9.7 1.2
M. America 146.3 5.0 1.5
(Buil, WHO 1978; 50)
Table 2
ASSOCIATION BETWEEN MALNUTRITION [/ & AR}
Author / Country Summary of findings
James, 19721 Duration of ARI longer in PEM
(Costa-Rica)
Escobar, 19761 ARl case fatality rate
(Colombia) PLCIM : 169% Mormal @ 37
Tupasi, 19852 ARI case fatality rate
(Philippines) Mod. to severe PEM : 7.7%

Mild PEM ;2,39
Mermeal 1 0.6%

1. Am. J. Clin. Nutr 1972: 25, 690
2. Proc. Int. Workshop. Sydney. 1984: 68-71
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Taple 3
BELATIVE RISK GF AR IN NON-BHEAST FED INFANTS

Autiior [ Country Median relative risk
- 757 27

fliion, 1975 272

(New Zealan}

cunningham” 5 (5
(4. K.) 1974
Kurnar Undia @ A0

{051
Frank (1982)~ 13
U 5 A,
1, Nz Mo J 197308
2. Br. J. Prev. Sop. Med: 1979 1 33
3. Inddian Pasd. 195108
4. Paadiatrics 1982 0 239-Z

[
£
=i
=

Tabla 4
EFFECT OF LBW ON AR) RELATED MOCRTALITY

AR Degths L. B.w, M. B, W

1%, of total deaths) 7.1, G.y”,

{Div. of Farily Health, World Health State 1950, 33)

Taobde 5 &
EACTERIAL AND VIRAL AGENIS 1T 16 CHILDREN
WITH 18 EFISODES OF AL

Ager: No. "
H. Iniluerzas 3 17
S. Preurnonias- B i 1 {i
M. Preumoniaz 2 13
Virus alunce 3 17
Bacteria i virus p 11
-ve culture’serolog, 7 an



Table 3 b
CHEGUENGY OF VIRAL AGERNTS

Ammang 32 {setates trom 183 Chkldren

Yirus To
Farainiiuenzas 44
futiuona 3¢
Coxsackio U

R3Y &
tMiigs &
fMeasies G
Herpos
FCHO

ot identified

k¥

0

Table 6

HELATIVE FREQUINCY OF VIRUS ASSOCIATED ARF BY AGE 75

ey s g gy S - e
Atlenavirus %&7/}
/
Jrs ) et
" Parainfluenza ;'!“”
YW L} " ;
5 ~~ PUPLEL N
i wr
. FE)
. ¢ Influenza A
- N
» o',
AN ¥, RSV
- -~ -~
* L]
. e Mycanlasma -

Prisumoniae

e

|

4 5 14 1524 25-5% 60
Age Groups in Years
(Tech. Beport Seves: 042 WHO 1980)
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