Diseases of Respiratory system |

Pharmaceutical Microbiology
Dr. Rawan Abudalo
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| Respiratory system

« The respiratory system consists of:

|
|

1. the upper respiratory tract—consisting
of the nasal cavity, pharynx, larynx,

, x

trachea, and pronchi | o i

27 lower respiratory tract—composed of , vd
hicentire system is lined with'amoist | : e psprany

_epithetisme. However, in the upper
‘respiratory tract_epithelium contains mucus-
secreting cells and is covered with cilia.
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R RESPIRATORY TRACT

' Pharyngitis and Related Infections

or fore throal isanin

»

fection of

the pharynx. It is

but is sometimes
. Streptococcal Pharyngit

-

frequently caused by a
bacterial in origin. (m«

- (10 féffééé?of pharyngitis are caused b

| groupA B-hemolytic Streptococcus pyogenes . \

most common in children but seen in adults.

|« Transmission: inhaling droplet from active

cases or healthy carriers.
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Pharyngitis and Related Infections

\
| Y
'+ Symptoms: throat inflamed, lymph nodes in the neck swell, tonsils become
tender with white pus filled Imtms
“Tpon swallowing & often nausea & vomiting, high fever. Absence of cough
& nasal discharge distinguish strep throat from common cold.

'» Immediate treatment is important. If treatment i/‘sldelayed, S. pyogenes can
interact with the immune system and give rise tolrhieumatic fever or cause
© kidney dar@g\omerulonephritis) occurs in 3% of untreated cases.

'+ For this reason lireatment with penicillin ‘or one of its derivatives is often
‘ begun
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-\ Laryngitis and Epiglottitis;

* Laryngitis can be caused by@@uch
as Haemopbhilus influenzae and T e Y
Streptococcus pneumoniae, byviruses/

alone, or by a combination.
—— --—- vocal cord

{

. Acute epiglottitis was almost invariably
caused by H. influenzaena.

« Inflammation of the tissues rapidly closes
the airway, causing difficulty in breathing

or even deat
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welling of sinus cavity lining prevents drainage of mucous \

|
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WS => causes pr i :
475“30 Rressure, severe pain & accumulation of mucus

, ~which encourage bacterial growth. Secretions, bacteria
. &ph : s ——
. &phagocytic cells accumulate in sinuses.
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Sinusitis "
|
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( “Treatment )

« |f symptoms are severe,re given in concern with

(intranasal corticosteroids) as well as[nasal decongestants. ~.1-"Zq)

i
i

. [Amoxicillin is the drug of choice, but if resistance is a concern, |
then @moxicillin-clavulanatd (Augmentin) is used.
s ¥
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DISEASES OF THE UPPER RESPIRATORY TRACT N

- Fommon cold Jis 4 viral infection of the upper respiratory tractm f
some or all of the followmg structures: the nose, throat, sinuse sinuses,

\
eustachian tubes trachea, and_larynx.

\
' Rhlnowruses (more than 100 serotypes) are the most common aetiology

Wp 10 20%). ' [g o/ @ of He fL«V\o\)\ﬂxﬁc‘ l\ave CLL\@IO% H) \
(( \kSk CONNIO N CO\C\ ; -

* Cold viruses present yegr round, but most infections occur in early fall or
early spring. After an incubation period of 2 to 4 days, signs and symptoms
such as sneezing, inflammation of mucous membranes, excessive mucus

<

. -—bm}mm‘) \

secretion, and airway obstruction.appear. sore throat, malaise, headache,
cough, and occasionally tracheobronchitis occur.
*
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Common cold

« Transmission: rhinovirus is transmitted mainly by handling contaminated &
objects more than by close contact with diseased person B
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Symptomatic strategies mcludeEral decongestants. If used for
more t an a few days, ﬁang_MWy be associated wit rebound

congestlon after stopping | r\...\\ oo ) ek
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OTITIS MEDIA) i .
E isani ;
(viruses, ~J > an infection of the m; ¢
or pbacteria ™ e middle ear caused by eith —
* Any proces N '
s that
fluid retenti leads to eustachian t )

Streptococc
ut half of acute cases ’ ophilus influenzae

u i
pper respiratory tract infection. 1
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* \Treatm;r;t‘ )

rally is usually the drug of choice@}@

Wi 3sald Za
~ ith\nasal decongestantsito open the eustachian tubel In

E cases of bacterial resi icilli ate U menti
g ial resistance, amoxicillin-clavulanate (Augmentin) may be
- used. 1
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— “r 1\
e ' . "nvolves the bronchi and bronchioles but
|

|
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BRONCHITIS

Wgadigm.ﬂl&ak&%@

« |t is most common in older people and is linked to
smoking, air pollution.

S — | doN

- Causative agents include Streptococcus pneumoniae, !
¢ Mycoplasma pneumoniae, and various species of ] == N
;»Haemophi/us. 7

. '-Infection to the alveoli of the lung and Caust.

ne ia; BY the time resEiratorx membranes may have

been permanently damaged.
. should be used only_in those for whom a
bacterial etiology has been clearly demonstrated.
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DISEASES OF THE LO

qent): Klebsiella pneumonia is U
tment of_pneu

(Pr_n_(;_Lll_l_rﬁs the drug of choice for trea :
but due to resistance, t n Eepha_lg_sporm', or

such as(lévofloxacin. |
neum,9,<;<>,c_§,a.l,pplysa,<;<:bauded |

|

|

|

: : Immunity is short. However, Thep
er adults is importan

(nonconjugate) vaccine dvallable or o

WER RESPIRATORY

. (Diagnosi ofpneumoniaisbased onMx'raysl or \
e : . |
\sputur m culture.x— o CEL% Hhe  MicoolGanism | \

sually treated :
mococcal pneumonta,

3 f!uoloqumgfd@ |

\
with]cephalqu,o'rins. ) \ \

hird-generatio
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COPD' -

THE LOWER RESPIRATORY

A#—' =
Vivcoplasma Pneumonia)one o

f the tiniest bacterial pathogens known, |

Mycoplasma
inapparent, URREL respiratory tract infections.
'L

« it causes pri

pneumoniae ordinarily causes mild, and sometimes

ary atypical pneumonia as atypical because the symptoms
those of classic pneumonia. |

are di
« Some patients havelated to their respiratory

tract—only fever and malaise.

{
\

. (The mortality rate is less than 0.1@
Treatment] @fhrom'jc@(Macrolides) or alﬂuoroquino\ones)are the drugs |

of choicaﬂenidllin&hau&nwfﬁect.
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rating the Mmucus layer that
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Rtony epithelum, |

On the basj i
e maa']SlS-Of their Nucleoprotein antigens,
Jor influenza virys serotypes are

recognized: types(, B, and )
et ook : l’%’“ o

Protecting res
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DISEASES OF THE LOWER RESPIRATORY

determine the Subtypes & are strain specific (e.g HIN1 - sometimes ‘

.~ called “swine flu”) TR
| JELC LIRYL aad |
> muhl}'io.\ ancl Jirus Cf‘u‘ox_“)i

'« Influenza viruses have a tendency to undergo antigenic variations
(changeability), or mutations that affect viral antigens. Thus, immunity

|

l

{

v

) developed through infection with one influenza virus is often insufficient to
|

i

|

prevent infection by a variant.

(%1 CamScanner


https://v3.camscanner.com/user/download

- RATORY \
l DISEASES W } ‘g 'P\‘{?l (/‘/:’:"'J':»Cf/ \ \V‘

iply and SPTEIEY ot liated |
Disease: The invading viruses multiply ocreting and_cillate
e Di 4

i in m,u“(;‘\éé.'.s--——""“ ma ed. \
bR of the respiratory tract, including he cells aré damag 1
oA portions 0 The cilia are destroye
e W'S. die and are sloughed: *\
'c}\? “Severely damaged cells d! |
"zy’b’\\‘
|

terial

i se, allows bac

. Loss of the mucociliary action , the major tht;jef/?rr:js-i'nfected colls.
invasion and enhanced adherence of bacteria (o}

’ g d to the
| : - in the lungs add to tNZ
'« Impaired phagocytosts and accumulation of-ﬂ::\d p e e leat can
| risk of secondary bacterial infections, especially B‘f—'t-'-(;?\-alone or a >
| result from influenza alone, secondary bacterial intect! e, e
combination. \'
| C—————— {
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DISEASES OF THE LOWER RESPIRATORY \
The best

specimens for jsolation of viruses are throat \\

swabs taken as early in the iliness as possible. \

— - {

'+ The drug blocks influenza A virus ey 1‘

" replication, probably by interfering with B i \

uncoating. e R ‘\
f

- e o
(o""”——-__ - vile 2 BT ' 4' : 4" oy }.
*{ Immunity and Prevention.)Because of
- e P 7 ol —— ackagig and i ‘ T s
nfluenza viruses’ ability to mutate, annual v ot | |

immunization is r '

/for
hi_gh;rids_g_e_rs,o,lls,_such-a&thesewithchroni\c

conditions. c . k_)
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The cycle of influeman. .

W s

x 8

SNt el -

T RCENTI |

Symptoms

lover

Headaehz
! Creneri

pains
[atizue and wewkness

Lachus and

IAhauston
Ruany, stativ nosg

SneeZd

mierl, Qe

sl proteime

Uenzas virys |

L.

Influsnza

Charactenistic mgh (100.4

TTIOA L sudden onset dasts 3o
2davs

Ogcisiona! Promuinent

ALl Locialid
Shight Usual often guite sevare

et
th

1 pronunent

Curee mild Fxtreme; can last up to o mon
Nosor

Conweae

My occur cany
Nameilnies

Ll Seometinie

—
Caminor
\iid e

Nedurate.

Tach iy coust

Nl

Can Bevome Sovery

Sines and e Bronchitis, pacumaoen

hRSIORY

Pnsumonia

May or moy not be high

Occanonal

nlly guite severe

Ouecast

May occur, depending on type
May oceur. Jepending on type
Not characienste
Noteharacionsin
Neteharsciersie
|

e at nd ©

can be lile-throate
vty and debili

Widospromd intoct ons g oty

FOresns

woradh o

A-.

(%81 CamScanner


https://v3.camscanner.com/user/download

 Helbd b frat as michy @8 ey < L2l R

C\V\() \f\{)t\wof\ Hawugh- 'n\r\alaPmm (vespitakion)

\_\-\

( ReSplratory system defence mechanlsms )

* Some microorganisms and particles breathed in are removed by hairs
| and mucus as the air passes through the nasal cavity. |
1 * The upper respiratory tract contains a variety of normal microflora that
? help prevent infection by pathogens that may be inhaled.

oI Ufter fes P”‘Jff? bk

* Upper resp tract normal flora: Staph. epidermidis, corynebacteria & o.

/

I
{ aureus
|
|
z

. [mucus from the membranes that line the nasal cavity and pharynx
36} - traps microorganisms and most particles of debris.
{'u

exm o). Eoughmg and sneezing mechanically agitate mucus, increasing

Ang e{ iexposure of microorganisms to mucus and helping to expel them.
e\\s‘\, Orf}amﬁm— R e e i

Respiratory system defence mechanisms ‘i

* Mucociliary escalator:allows materials in the bronchi to be lifted to the
‘pharynx and to be spit out or swallowedr

1

Macrophages in alveoli engulf particles & microbes. -

Epiglottis closes during swallowing & prevent organisms in secretions to 2’\
enter the larynx then to lungs " '2
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e) can be ¢ caused by(®ac Cteria, \ .

\ &

| 1 E,and(some & allergies:
| @ses(ﬁmgl “certairhelminth @lca )

5t are able to \
« |nfectious forms of the disease develop when pathogens th

initiate the
— evade upper respiratory defenses are inhaled—> They Initl

|
—> the lower u

process by colonizing the upper respiratory tract ent?;:;r;id " ah, of '\
respiratory tract accidentally during @ deep breath or supp |
4

!

by means of a large amount of mucus —> infect cells and multiply-

|
'« Mainly caused by Strep. pneumomae(Pneumococcus) Staph. aureus,

]
!
!
i

«Klebsiella pneumoniae, ‘Mycoplasma ‘pneumoniae & pseudomonas '

aerugn1osa ! B
Lk ox i b —bnafpes e

¢¥ i =
&@ R}J—l\ﬁgem Jrfg o KD RS

I

o down le lower fact » becmxse’aj of deep bf@afu Or 6qu6§;«(} Cou%
O( ?ovkﬂw\— weal<  immune Sgs}em
Binteckcell--gpart—tenukdly = ==

DISEASES OF THE LOWER RESPlRATORY

! ,
|+ Classification of Pneumonias. Pneumonias are classified by site of infection as
' lobar or bronchial.

P

« Transmission. Both lobar and bronchial pneumoma are trans

droplets and, in the winter, by carries have contact with i
(healthcare workers).

mitted by respiratory
infected people -

Gre £ Fpse oY ) !
PfOUt0| X \

. Symptoms include cough that may be productive of sputum, fever, chills, and 3
shortness of breath. - — =

|
|

|

|

]

|

=__ !
|

|

|

{

|

i

* Klebsiella pneumonia¢ causes more seyere_pneumonia with high mortality rate. It |
q@n lead to chronic ulcerative lesions in the lungs and extensive Jestruction ot lung |
p

tissue
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disease caused by SeVeracute
CoV-2)7

. Trespiratory syndro

* On
for

\\:\ -

“

people have mild symptoms,.sOMe.p S
distress syndrome (ARDS); ARDS.can be precng;__ta}ed by

irus2 (SARS-
melcoronavirus:2 ( o] d with the vir
average it takes 5-6 days from when someone 15 :jnfe;t{eN S us

to show, however ‘\Wﬁ,@p to 14 days. e
symptoms to ' cople develop acute respiratory

ytokine storn_lf,

mu

Iti-organ failure, septic shock, and blood clots.

* The virugis spread by close contact with an mfectelg)person, usually by

| exhaled or coughed aerosol.droplets. People touching contaminated \

: e
objects or surfaces, who then touched their nose, mouth, or eyes, becam
infected

|
\

e e ————

crtldial el

How does SARS-CoV-2 cause COVID-19

Key phases of disease progression
Sucere aoute respirdglory syndrome cotonaviras J (SARS CoV-2) binds to angotensin-converting enzyme |
(ACE2) Imtial infection of cells o the upper respiratory tact may be asymptomatc. but these patients can still

transemul the wirus For those who develop symptoma, up 1o S0 val have pneumonibn, caused by infection of

1
]

ells i the lower respratory tract, Seme of these patients wi! progress to severe deseasewith disruption of the

pithe qndothelal barrer and muatti-organ nvelvement, X N
epi en ( rrer and mutti-orean nvalvemen %\O\{\Y‘{_—‘; e C‘C\ C‘\'\i\(.’ (’\{,_‘ ‘(\p‘v\w\mk"\g CCI\‘,l

SARS - CoV-2 infects Virus imfects ACE2-expressing  Severe disease invaives distuntion
ACEZ-expressing nasal
[ Y
$h
L+

2 type I alveolar eprthebal cells of the epithel gl e ehal barriar SU CC\_LLQC
epithelial cells in the f \ ;

and patients exiubit complement deposthion ' i
upper respiratory tract.

1 Ang < 0
L/ ¢ pneumonitis. nypennflammation ‘A‘F\O‘W\(\}(ﬂ iA

C (3\’\CC\C§\€ \

© alle-Blood clot
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.

The causative agents of tuberculo *‘
i > Sleuly gfowing /i»%cd\w\ar [oerdbic backria |
1

1

!

e ————————

sis are members of the genus

Mycobacterium tuberculosis was discovered by Robert Koch in 1882, when

the disease was called the mphite Plague” of Europe.

robes sensitive.to slight decreases in Oéygre__t:‘\—g;:rlgggt_@;t:ign—b
portions of the lungs, which

’\
LY & l
(7}
roplet nuclei of respiratory

Being obligaté €
mycobacteria grow p,ggg,ip,mgga_pjﬂcaal, oru pper

are the most highly oxygenated. a%b?
{\
d

e g T 8 m’md'—sw. . o
« “Tuberculosis IS acquired by the inhalation o

secretions or pa rticles
|
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Tuberculogis
Dl

tubercles

Tubercles consist of central accumulations of
enlarged macrophages, tubercle bacilli,
peripheral lymphocytes, macrophages, and

/ ),4\‘1\ \n [ ! [»._ —— ey

phagocytized by WBC ->m.o multiply inside

WBC& WBC rupture ->more infection to

other cells = fluid accumulation within the

alveoli of the lungs - massive tissue necrosis y
or solidify to become chronic granulomas, or e

newly formed connective tissye
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Tuberculosis

Combinabiony” -

~ {

is with .| and (l’fampmyor at least 1 year. Many strains of x

Mycobacterium, however some strains as in AIDS patients are now 2
resistant to isoniazid.

Such strains must be treated with a “second-line” or sometimes even a |

“third-line” drug.

—

Tuberculosis can be prevented b@@ with attenuated organisms in

the vaccine@
——————

————
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