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AIM OF THa WERK

This work aimms to make a comparative study betwsen the maest
commor bagterial causes of pnemxonia in immunscomptent patient-
and patients suffering frem diseases smsociated with immmmesup-

pressien.
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FORMAT FIORA OF THE RESPIRATORY

TRACT

The muccus membranes of the mouth and pharynx are often
sterile at birth bul may be contaminated by passage through
the birth capal, Within 4-I2 hours after birth, Streptococcus
viridans become established as the most prominent membar of
the resident flora and remains so for life ., Early in life,
aerobic and anserobic staphylocoecei, gram-negative diplococel
(Feisseriae), diphthercids and occasionel lactobacilli are
added ., Wen teeth begin to erupt,anssrodbes as Spirochaetes,
Bacteroids and Pusobecterium spercies e2stablish themselvas.
Yeast (Candida species) are also present in the mouth (BErnset

et a8l.,I%87).

The pharynx and the trachea cortaln 2 similar flora as
the mouth (Ermset et al.,I987). Klebsiells pntumonis ocecurs
commensally in the oropharynx of I-6% of healthy pmople.
(Montgermerie ,IC7C) . Also, Pseudcnonas sernginosa is present
as a commensal organism in the oropharynx of 5% of healthy

people (Jorriszon et al.,I0984),

The flors of the nose consist of prominent Corypebacteria,
taphylococel (8. aureus and S. ®pidermidis) and nop-hemolytic
and slphs-bemclytic sbtreptococti. The bronchi conbain few bac-
teria whereas the small broochi and alvecli are sherile (Ernest

et 2l,, IC87).

Central Library - Ain Shams University



Ratural Defences of the Respiratory

System

A~ The upper respiratory tracu:

The nasal muceociliary mechaniém propels mucus and deposited
particles posteriorly to the pharynx where they are digposed of
by swallowing (Crofton ¢t al.,I98%), The mucus secreted in the
oose may ccnbain specific secretory Ig A antibody (Butler et al.
I870) as well as other aon-specific anbibacterial substances
{Crofton et =21., I98%). I8 addition, the tonsils are important

lympbheid organs that Yrap microorgamisms ( Tizard, IS84).

B- The lower respiratory tract

I- Noo—-immunological 3defence mechanisms

I+ The mucociliary escalator is the primary pulronary ==cha~
nism for clearing airway surfaces of foreizn materials (Croften,
et al.,IS89).

+l. The cough reflex: exists both as = protective and as =z
clearance mechanism for disposing of excessive sseretions from
the airways (Crofton et 21.,I989).
1II. Alveolar macrophages: are the probable explanation for the
usual sterility of che alveolar surface (Brain e% al.,IS78).
They ingest particulate matter (Varr et 21.,I977), bacteria,
fuagil and viruses (Harris et al,,J970) and +this ingestion is
optimal following opsonization by immunoglobulins or complement

{ Beynolds e%t al.,IS75).

Following ingestion of particulate mmtter or organisms,
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alveclar macrephages become activated apnd these activated macro-
phages have an increased content of lysosomal enzywes ( Masen.,
1977) and are better microbisl killers (Brain et al.,I977).

IV. A pumber of non-specific humeral substances are present in
the breachial secretions and serve to protect the broachisl mue:
cosr ., Thege include:-

a) Lysozyme which is secreted by macrophages. It directly
bydrelyses the B-I1,4 linkageof the psptidoglycan layer
ef the cell wall of Gram=-positive bacteria and can work
in eesacert with complement and secretery Ig A te atiack
Gram-pegative bacteria (Adinelfi et 81,,I966).

b) Interfercns: are a family of glyceproteins falling inte 3
general groups: IFN- X, TFN-B apd IFN=Y , They are produ-
ced rapidly by many cells im response to virus infectiens
and T~cell activation. They act by promoting the synthes-
is of certain proteins actually inhibit virus replication
( Crofton et &1.,I989). Also, they are immunostimulants
and antitupour sgents.

¢) Lactoferrin is & protein formed within the® bronchial puc-
ous glands ( Masson et al,,I966) and can bind iron and
has a bacteriostatic effect by competing for this element
( Crofton et al.,IS89).

II- Immunological defeance® mechagisms

I. Noo-specific: Serum may centain matural sntibodies against a

variety of natural pathogens even in the absence of knewn previe

ous exposure te these pathogens ( Creften et al.,Iega),
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II. Specifiec mechanisms:

) Humoral Immpunity: The respiratory tract pessesses a cen-

giderdable smeunt of lympheld tiesue in the form of nedules in
the breonchi as well as lymphocytes distributed diffusely throu-
ghout the lung and the walls ef the airways. The immuneglebulin
synthesis in these tissues is mainly secretory Ig A, particula-~
rly in the upper regions of the respiratory tract. In the bron-
¢hioles and alveoli, however, the secretions contain a relstive
ely large amount of Ig G, the concentration of which is interm=~
ediate betweepn the levels in vhe {rachea and in serum. Ig B is
also synthesized in significant smounte io the lymphoid tissues
of the upper respiratory tract. As in other body surfaces, Ig A
in the respiratory tract is thought to protect by preventing
adkerehce of antigenic particles, including microorcanisms,
whereas Ig G is probably of major importance only when zcute
inflsz~nation and transudation of serum protein sczur. This situ-
ation will arise, for example, following a-type I hypersensitiv-

ity reaction nediated by locally preducsd Ig E, znd

H-
ct

m

> 18 temph=-
ing to suggest that the combination of Ig A and Ig E synthesis
at mucosal surfaces is, therefore, not entirely fortuistous. It

is possible that these imnunoglobulins work in concert, so “ha%

ot
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n zdn-
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Iz & produces & surface immunity serving to prevent =an
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ere2ace and peastraticn. If, in spite of che presence o
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antigen ga2ins access to the tissues, then the subsouen
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iated ayperseasitivity reaction may serve to increase vascular
permeability and make avallable large guantities of potent Ig G

in the resulting fluid exudate (Tizard,Io84),
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b) Cell mediated irmunity: 1t provides the main d=fence aga-

inst intracellular organisms as Tubercle bacilli, Ieprosy bacilli
and viruses ( Roitt,1980) . Large numbers of cells may b= washed
out of the lungs by saline lavage. These include alveaolar macro-
phages and lymphocytes. The lymphocytes are largely T-cells’,

( Tizard, T984).

¢) Macropbages: Apart from their phagocytic function, macro-

phages play an important role io presenting aantigens tc B and T-
lymphocytes. Also, the activated macrophages have many potential
activities as release of interleukin I, asutrophil chemotactic
factor, interferon, fibronsctin, lysozyme acid hydrolase ani
lactoferrin ( Crofton et al., 1I98%).

d) Complement: The complement consists of a series of serum

protaips which activate each other serially, the reaction being
initiated by the interaction of membrane antigen with antibody

and result, by its end produets, in lysis and phagocytosis of

viruses and bacteria ( Crofton et al., ISBC),
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PREUXNONIA

Defenition: Poeumonia is a syndrome czused by z2cute infao

ction, usually bacterial, that is charascterized by clinical
and/or radivcgraphic signs of consolidaticn of & part or parts

of one or both lumgs ( Creoften et al.,IS89).

Incidence and mortality:

The incidence of poneumonia varies beatween I z2nd IO cases
per I000 of the population, being highest in infants snd in
elderly ( Macfarlane ,IS87). This rate becomes 2-t9 8 times
greater in subjects of similar age living in the institutions.

( Bently, I98I).

Also, pneumonia is the most cemmon hospital scquired infe-
ctien accounting for death, occurring with an estimated frequ-

eocy of 0.5 to 5% of admissions( Podnos et al., I983).

Death rates from posumonia may be affected by several fac-
tors, being greater in cold wiater rather than in thes summer,
in lower socio-economic groups, overcrowding and pocr ventila-

tiocn (Creofton et al., ISRS).

Pethogenesis: The luags are repeatedly inoculated by microorg-—

anisms from the upper airweys and inhsled aerosoles, yet pneu-
monia rarely occurs due to the existence of efficient mechani-
sm= of defence which are capable of elimination of nizsroorga——
nisms before their multiplication leads to clinical disease .

The net bacterial clearance is actually the net resuls of thres

independent processess: the physical traasport out of the lungs,
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phagoeytosis and in situ xilling a2ad bacverial multiplication.
Using radiolabelled organisms, it has been Ifound That different
species of bacteria are cleared at markedly different rates and
that the rate of bacterial killing greatly exceeds the rate of
mucociliary transport. Some microorganisms e .3 Pseudomonas aer-
uginosa and Klebsiella poeumoniae show resistsnce to phagocyt-

osis and slow intrapulmonary killing (Goldstein et 2l1,,I874).

Inoculum size apd bacterial virulence are importznt deter—
minants of the pathogenic potential of a bacterial challerge .
Ipoeulum size is an igpocrbant dsterminant of not cnly the rate
of bacterial clearance but also of the cell type and the magn-
ituds of the phagocytic defence against bacteria, Efficiesnt
puzbers of alveolar macrophages are present on the zlveclar
surfaces to successfully ingest and kill certain ioocula. of
bacteria, but larger inccula or Gram negative orgeaisms ovar—
whelm the resident alveclar macrophages requiring graanlocytes
for effective, although delayed, clearance . The different
degrees of pathogenicity are thought +o be related <+o the
virulence of the bacterial species, The mucopolysaccharide
whilch prevents phagocytosis by macrophages and nsutrophils in
the absence of an effective opsonin is one of the most impor-
tant virulence factors e .g Poeumococci, Haemophilus snid Eleb-
siella pneumonise , The fact that some strains of pneumococcdi
46 not generate an effective opsonin and others do not activate
the slternative complement pathway add to the virulence (Fine,
1975) .

Though becteria may gain access to the pulmonary parenchyma
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via the bloodfrom an extrapulmonary sources, or by inhalation
of aerosolized bacterial particles, the majority of bacterial
pulmwonery infections are thought te follow endogencus aspira-
tion of oropharyngeal bacteria (Wods,I9B83) . Nocturnal aspir-
ation is & common event; approximately 50% of normal subjects
and 70% of subjects with impaired conciousness asspirate duriag
sleep. It may, even, be propesed that sveryone aspirstes during
deep sleep (Huxley et =l,,1978) ., Inhsled bacteria are cleared
by the lungs much xore erficientlj than these introduced by
aspiraticn, this oropharyngeal secretions containing a signi-
ficantly largs number of organisms (spproximately 1070rgan15msf
ml) present a large challenge and their bacterial composition
maY be an important determinant ef the astiology of pnewmonis .
(Wocds, 1883).

Evidence has accumulated in recent years to suggest that
the initial event in bacterial ecclonization and imvasien is the
adherence of microorganisms to epithelial cells of the mucosal
surfaces. Organisms that fail to adhere to mucosal surfaces
fail to colopize because they are reaoved by the secretiona
which bath the mucosal surfaces. Such adherence process 1is dep=
endent upon specific recognition systems between bacteria and
epithelial cells. Ig A in the oral secretiens coats variocus
bacteria preventing their adherence., Glycoproteins in saliva,
receptor analogs, specifically inhibit the adherence of Bpecis
fic bacteria. Also, the eavailability of specific binding sites
in & particular enviroment serve to select a certain populat=

ien for any mucosal surface. This may explain the resistance
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