SUBJECT :

LEC NO. : |
DONE BY : Tabark Aldaboubi




RESPIRATORY TRACT INFECTIONS -1

Prof. Hala Tabl



Mmosk important cause of RTT
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Respiratory Tract Infections v

I- Rhinitis (Common Cold):
* Mostly of viral causes
Rhinovirus

Coronavirus

Adenovirus,

Parainfluenza virus

Influenza virus
RSV

III- Infections of the ear:
Otitis Externa:

- Pseudomonas aeruginosa.

- Aspergillus niger (otomycosis).
Otitis media:

- Streptococcus pneumoniae

- Haemophilus influenzae

- Moraxella catarrhalis

- Streptococcus pyogenes

- Staphylococcus aureus

II- Sore throat and
Pharyngitis:

* Bacteria:

- Streptococcus pyogenes.

- Corynebacterium diphtheriae.

-Vincent’s organisms: Borrelia
vincenti and Fusobacterium.
* Fungi: Candida.

* Virus: EBV and Adenoviruses.

I'V- Sinusitis:

- Streptococcus pneumoniae
- Haemophilus influenzae

- Moraxella catarrhalis

- Streptococcus pyogenes

- Staphylococcus aureus

V- Acute Epiglottitis:

Haemophilus influenza type b

VI- Laryngitis and croup: Mostly viral
Parainfluenza, Influenza, Adenovirus.

VII- Tracheitis & Bronchitis:

* Mostly viral: Parainfluenza, Influenza,
Adenovirus and RSV.

* Bacteria: Bordetella pertussis, Haemophilus
influenza, Mycoplasma pneumonia, Chlamydia
pneumonia and Streptococcus pneumonia.
VIII- Bronchiolitis:

RSV, Parainfluenza virus




IX- Pneumonia

Community Acquired Pneumonia (CAP):

Bacterial causes:

- Streptococcus pneumoniae (the commonest cause of
lobar pneumonia in young children and elderly).

- Haemophilus influenzae

- Staphylococcus aureus

- Streptococcus pyogenes

- Bacillus anthracis (pneumonic anthrax)

-Yersinia pestis (pneumonic plague)

- Mycobacterium tuberculosis & Atypical mycobacteria
- Atypical pneumonia:

(Mycoplasma pneumoniae, Legionella pneumophila,
Chlamydia psittaci, Coxiella burnetii).

Fungal causes:

- Histoplasma capsulatum, Aspergillus fumigatus,
Coccidioides immitis, Blastomyces dermatitis,
Cryptococcus neoformans, Pneumocystis jirovecii

Viral causes:

Rarely the primary cause of pneumonia and when they cause
pneumonia, it is mainly in infants and immuno-compromised
patients.

- Influenza

- Respiratory syncytial virus (predominant in infants).

- Para - influenza virus

- Adenoviruses

Parasitic causes:

- Paragonimus westermani

- Loeffler's syndrome (Ascaris lumbricoides, Strongyloides
stercoralis, Ancylostoma duodenale).

Hospital Acquired (Nosocomial) Pneumonia (HAP):
(48hs or more after admission)

(Klebsiella pneumoniae, Pseudomonas aeruginosa and E.
coli, Staphylococcus aureus MRSA).

Empyema (a collection of pus in the pleural cavity): Mostly caused by pyogenic G+ve cocci especially Staphylococcus

aureus and G-ve bacilli especially Klebsiella pneumoniae.

Lung Abscess: Anacrobes (Peptostreptococcus spp., Prevotella spp. and Fusobacterium nucleatum) and Staph. aureus.




Sore throat and Pharyngitis:
* Bacteria: B -
ﬁ;w,{,ﬁ, (C:G’L‘-C'-bb -(-"-H?' 95% 5 The most Cnmmon_) }/J'S_'Jreu_,_,“nga".! _(b——““ ¢5’ *
- Streptococcus pyogenes (The most common cause).
- Corynebacterium diphtheriae.
-Vincent’s organisms: Borrelia vincent1 and Fusobacterium.

* Fungi: Candida-——s y.ab bl

* Virus: ]@BV and Adenoviruses.

Efshn Bar Virus



GROUP A, BETA- HAEMOLYTIC STEREPTOCOCCI
e met e {STREPTOCOCCUS PYOGENES)

Somthing rounded enerating  bus

Somthing arfanged in chain




CLASSIFICATION:

( Streptococcii

I O, requirement

Aerobes & facultative Obligate anaerobes ]
anaerobes Eg: Peptostreptococci

Haemolysis
Complete B hemolysi s

Alpha haemolytic [ . , 7 ] Gamma haemolytic
[Eg: Viridans streptococh Eola iaemo e | Eg: Enterococcus group

Serological Groupingl(C carbohydrate antigen)
| 20 Lancefield groups ‘
(ABCDEFGHKLMNOPQRSTUV)
Group A- Streptococcus pyogens  u-s pads Copingp,
Serological typinq(M Protein)~—~> oteple PYedens

80 Griffith types
(1,2,3,etc. up to 80)




MORPHLOGY: b 0 O

Gk e

» Gram-positive cocci. IO . 0 st
Moarthes (’_.j.l.ﬁblu_/jluﬁe'b,l . =, % QQ‘;:

» Arranged in chains or pairs. (geam +) Us = T N CEaE

» Some are capsulated.

CULTURE:

» They are facultative anaerobes. gow in pregonce o fosence o o2
Cblood Staai ) shils 2epl bl L
» Fastidious organism grow on blood agar and produce
complete fupture  of RBCy gy Zae of colorance o) Culture 100
complete (Beta) hemolysis. Growth and hemolysis are

aided by incubation in 10% CO2.
Coz s Sel ‘l:uuu 59,9 J:-—HSJ]\J sl W)




BIOCHEMICAL REACTION:
rapid , wporéan sl Strepto and 5"qu
> Catalase negative (Differentiate with

Staphylococci which are catalase positive).

» Bacitracin sensitive (Differentiate with
Killed bd bacitracin

other beta hemolytic streptococct such as

S. agalactiae which 1s bacitracin resistant).
¢
Streptotoccus group p JI, SheploPyogeen (o e

resistant

PYogeen —> Cant grow in Plesenice Bacitracin_inhibikion Zene
Agalactia — Can gfow n Plesence Bacitracin <«

Streptococcus agalactiae

Agalqd'iq

=

Streptococcus pyogenes



VIRULNCE FACTORS: AH-achment ,ﬂﬂ
A) Adherence factors: promotes adherence to epithelial cells.
Cell wall J10si> ee
1- Fibronectin- binding protein (protein F) and lipoteichoic acids (LTA) _‘f\\c
il .

=2°M protein: hair like projections covering the cell wall.

B) Anti-phagocytic factors:

1- M protein: it 1s a major virulence factor that resist phagocytosis.
*# According to M protein, group A are classified to more than 80 types.

2- Hyaluronic acid capsule: acts as immunological mask to avoid phagocytosis.

As it 1s chemically similar to hyaluronic acid of the host connective tissue, therefore, it is not
e loule 0o Phagocghic I Huglorhic Acid capsule s dll> bl 2o (oalt) Ly 500 Hyaluromic

Phagocghesis by b, <l gl odins g din eoialy

3- C5a peptidase: breaks down (_;_g_a complement so that it no longer attracts phagocytes.
a5 wh) . .

Componant 1 immune  Syshem —s abrackion b phagocghic cell 5 Phagocybosis JL sl

Phajpcgtesis  _uar by CBa_Sh guclal

Immunogenic.



C) Spreading factors: Group of enzymes that break down the normal host tissues and so,

facilitates the rapid spread and invasion of S. pyogenes:
Fbrin 4} lysis  Ju
1- Streptokinase (Fibrinolysin):- Dissolves fibrin in clots, thrombi, and emboli.
OpA NS,
2- Streptodornase (Deoxynuclease)(DNase):- Depolymrizes and degrades DNA.

oganism M = caye P0 I ey viscosity N agp € DUR N Laiogh G Lot g
. . R PV BTN ALlwe A,.80)
So, Streptokinase and streptodornase used in: ‘
~ bais Dyosai g 39> el Feter N slp sl lo

—> Treatment of pulmonary emboli and coronary artery and venous thrombosis.

|

—> Liquefy exudates and facilitate removal of pus and necrotic tissues.

3- Hyaluronidase: Splits hyaluronic acid, a component of host connective tissue.



D) Toxines: cgkotoxin
('b
1- Streptolysins (Hemolysins) (pore forming cytotoxin): lyse red blood cells, white blood

cells, and platelets.

a) Streptolysin O: (oxygen labile).

_ Stmuli o immune 535*6{71 ~———> ’fml' 1bedy AsSo 831 . .
It 1s antigenic, and antibody to it (AAiSS}(r))}d‘eV_elgps after group A streptococcal infections.
nh efro lydm

The titer of ASO antibody 1s important in the diagnosis.

b) Streptolysin S: (oxygen stable), not antigenic.

It 1s responsible for -hemolysis on the surface of a blood agar plate.

2-Pyrogenic (fever inducing) exotoxins: Three different exotoxins (SPE A, B and C).

SPE A (erythrogenic toxin): It causes the rash that occurs in scarlet fever.
\___JTJ rash Jt ol g dad—udd) Toxin

Sheplococcus J1 69 ghain df._, Zsuzme Pos=oe Sy Virulence Facer Ji (IS (s %
?Yogeen '
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Pathogenesis -Virulence
factors

T protein

F protein

Streptolysin S

Cba peptidase

Pyrogenic exotoxins
Streptolysin O

A | | 1‘1 '3,\4.\;\'{.‘\]-;,;- i | M orotein
Hyaluronidase A G l‘“‘.ﬁ L" (— "\ - ; o
Streptokinase N .@f % ) P

M-like protein

Plasminogen-binding site
Hyaluronic acid capsule

Cell Cell wall:
membrane peptidoglycan and
group A polysaccharide



Diseases caused by Streptococcus Pyogenes:

S. pyogenes causes three types of diseases:
Ry

(1) Pyogenic (suppurative) (pus-forming) diseases such as pharyngitis,
impetigo, cellulitis and puerperal sepsis.
(2) Toxigenic diseases such as scarlet fever and toxic shock syndrome.

(3) Immunologic diseases such as rheumatic fever and acute glomerulonephritis

(AGN) (post-streptococcal diseases).

>
Streprococcal mbection ) i juay

P\\ardngil-is AR yup 2 complicabion (033 0,



1) Streptococcal pharyngitis (Strep throat) (Acute follicular tonsillitis):-

colft cSvanll jolll estash

» Affect mainly children (5-15 ys).
» Red swollen tonsils. There is purulent exudate
(Patches & streaks of pus).

» Enlarged and tender cervical lymph nodes, painful

swallowing. difficulr Swatling

» High fever, sore throat.

mucus membrane —sred ,  Tonsil i asu
Swollen
dabih sie HoK 58l — PUS =Ld 055
2y S ap sl i



2) Scarlet fever (scarlatina):-  ~2joall ol
ecghregenic boin Jyis polic A SHain b _sesa,

» Caused by streptococci that produce erythrogenic
toxin (strains of S. pyogenes lysogenized by a

bacteriophage carrying the gene for the toxin).

crgl'brag enic hoxin Cp~ WU €= chl'e—rioPhage,
» Affect children < 10 yearstarscistin Lt g2 g Sedecsd u i g2
» It 1s characterized by fever, sore throat, and a

iﬂ‘?-lqm mq H a7)

scarlet erythematous rash. . i, chest ) ole i

» Rash first seen on the upper chest, then extremities.

»> A “strawberry” tongue is a characteristic lesion

seen 1n scarlet fever.




Post-streptococcal diseases '@ S I oishpho coed infedin ) s prlulup oy DL

» Some strains of S. pyogenes bearing certain M proteins are nephrogenic and cause

glomerulonephritis, while other strains bearing different M proteins are rheumatogenic
e 5 0pp (e S5 tiud M prten o Shepho 41 us sl o
and cause rheumatic fever. SISl ospyp G0 SF i Monbenlo stregto 11 s £lsl o
(Cfa&_fml'wj NV, Gl oSG oo gal Es Hprhind Lypy 1oy L ekl i Atibody 203 jups (adt Shepte §) s Lo
» These disorders occur weeks (time to produce sufficient antibodies) after a local

infection with group A streptococci.
Uiy o)l Ll = D pap 55w i Antibedy

» The inflammation is caused by an immunologic (autoantibody) response to

streptococcal M proteins that cross-react with human tissues.
» Acute Rheumatic fever: Follows pharyngitis (not skin infection).

» Acute Glomerulonephritis (AGN): Follows skin infections rather than pharyngitis.



o PIQ,,(E;NG(BSTIC LABORATORY TESTS:
Y s 5! @pla)i oo
a) Specimens: Throat swab for diagnosis of streptococcal pharyngitis.

b) Gram stained smears: are not useful in streptococcal pharyngitis (S. viridans are
<

members of the normal flora).mmal fera otz s

¢) Culture: on blood agar (10% CO2) show:

small, translucent B hemolytic colonies which 1s catalase negative and inhibited by

bacitracin (bacitracin sensitive)

d) Antigen detection tests: ELISA or agglutination tests used for rapid antigen detection.

e) Serology (ASO test): (for diagnosis of post-streptococcal diseases). . <tbs
ASO titers are high soon after infections. In patients suspected of having rheumatic fever, an
elevated ASO titer is typically used as evidence of previous infection because throat culture

results are often negative at the time the patient presents with rheumatic fever.
rheumakic. Bever 02 =l 25 Cardic manilistication  g» u.quu Lugp s 30s 23000 Tonsiliteds  pue gl =01 58 lyisUs |, Jab



TREATMENT:
» All B-haemolytic group A streptococci are sensitive to penicillin G.
» Treatment of scarlet fever:

> O N\ Ao ool st Mt rash i J_;ﬂbgu
In addition to penicillin, antitoxin serum 1s given. It shortens the course of the disease.

Antitoxin to erythrogenic toxin prevents the rash but not interfere with streptococcal infection.

PREVENTION:
» Rheumatic fever can be prevented by adequate treatment of strept. pharyngitis for 10 days.

» Prevention of streptococcal infections (usually with long acting penicillin once each month)

in persons who have had rheumatic fever 1s important to prevent recurrence of the disease.
Rt disease )| oy, &) <l Prvention _J| olal *
(—aAw LaJ sJ .j[ L7 ‘.9:‘;-9.‘." r’u \. L= An’-ionf-ic, | U'—.AS" ¥
f:énic”ffl }onj qc’rinj "‘:JQJ-I d:.bl y.j._JJ r,lcumal-ic £ever_! W._m) j-( (51, CASO *"5".) Wd@{j’ DJLSJJQ-":!‘ J"}le *
(UL dsb i |5 By



CORYNEBACTERIUM DIPHTHERIAE

ofe Cﬂé wider than  the O‘Hﬂ“)




MORPHOLOGY:

» Gram positive rods. bl
» Non-spore-forming. Non-motile.
» They are club-shaped and lie at acute angles to each

v ‘Z)’\)i“’ ole Ixdys 2 15503 3 Small gfeup (PR —7 caan )] gy OIS,
other giving V, Y or Chinese-letter appearance.

> The bacilli have a characteristic beaded appearance 5y, "3, o .N
L3N . o, B ’
e o WM
. . F Uiy ':".-'::0‘50 >
due to the presence of inclusion granules |called ‘s o 'E::/ el
R AR S
° ° \—. Y ..-l A" "‘.“"’af‘\"‘\..‘
metachromatic or volutin granules. These granules },_.;‘.,.“,.,;.3\:;‘* o) S o)
. . - - ’ - . . Y e '/q".\-"‘:' . ‘.,' el
o ol [ 2o @yl Lo \ x«f TV R
do not appear by lGram stain but can be seen by - 2 s DN
' S\

e \ s
- ';: / Var s u\, ot'i
3fanulc5 Ji o PG

2
methylene blue or Neisser or Albert's stain. S
Albert's stain



CULTURE:
» Aecrobes.

» Do not grow on ordinary media, but grow on enriched
media;

1- On Loffler’s serum, they give grayish white colonies.

2- On blood tellurite agar (Selective medium)

(blood agar + 0.04% potassium#tellurite), they give

Selective ||~ g\j/ T bolal glo

black colonies. (8ram 4 ,-) U1 )5 i o0 s
Diphtheriae tucts

Tellurite
blood agar




Toxin Lo Stain J[ s Gee

VIRULENCE FACTORS: Corynebacterium diphtherioe
» Diphtheria toxin is the main virulence factor. ik [\

aia;'@ 1% Diphtheria torin
» The toxin is produced only by strains of C. ?:;’*j':‘?%:;i y

. s i .
diphtheriae infected with bacteriophage which

| B Componeat of the foxin
y / ataches o ostcell eceptor, CG" membrane

carry the gene for toxin production. So, only

lysogenic strains of C. diphtheriac are toxigenic

and virulent. Afive

» It consists of two fragments (TA, B):V*Q;”J" "J

(FLL DEATH
- Acomponent entes
@ to host eytoplasn ]

Provents Protemn

Tnactivates elongationfaclorz- syathesis by
Riboscme

 Fragment B 1s responsible for the transport of
fragment A into the cell.
* Fragment A 1s responsible for inhibition of protein

synthesis (Inactivate elongation factor?2).



PATHOGENESIS: .
ofganizm ) |s(~

A) Tonsillar diphtheria: 2hed) "‘“‘; A s
> Is the commonest type and 1s transmitted by droplets (from case or carrier).
> It’s a ve“r”‘? contagious, life-threatening disease that affect mainly small

children but can affect adults. edide 2ol
» The organism does not invade the deep tissue and never enters the blood

stream. The organism multiply locally, releasingmtgbe toxin causing
—_— beine L s

inflammation of the throat, local necrosis with fibrinous exudate resulting in

. . : . Pharynx ) dhas
formation ot a spreading grayish white pseudomembrane s rwe ~ )y, e
T

2 Toxin  _ nx

¢ exotoxin released diffuses to the blood stream causingl?oxaemia and
affects the heart, kidneys & nervous tissue.
B) Nasal infection i1s also common while conjunctival or skin diphtheriae is
rare and spread by contact.

Y]
>




CLINICAL PICTURE & COMPLICATIONS:
The incubation period 1s 1-7 days.

The patient presents with mild fever and general 11l health.
airway I olGas) Kowgsps 5= UghRy Lary ahae Phayax ) Labin S hds haaietish
The tonsils are covered with a grayish pseudomembrane

which may extend to the posterior laryngeal wall or larynx.

The cervical lymph nodes are enlarged.
— GLual 4R aicway JLolSes) Kuvgsps 25> Asghiy e )
Suffocation may occur due to laryngeal obstruction. Ll de g27 U dos Taxia
Heart Paliure ()3

Irregularities of cardiac rhythm indicate damage to the heart.

Nerve involvement may lead to difficulties in swallowing, speech, vision or

paralysis of limbs.



LABORATORY DIAGNOSIS:

» Mainly clinical diagnosis.

» Laboratory diagnosis: (to confirm the clinical diagnosis).

Throat swabs (very carefully) from the membrane are examined as follows:

A. Direct smears: are stained with Gram, methylene blue or Neisser stains.
Gram positive bacilli with characteristic morphology of C. diphtheriae may be
seen 1n a small proportion of cases (negative result cannot exclude diphtheria).

B. Cultures: are made on Loeffler’s serum and blood tellurite media. >

. culture 3y Lol diphtheriae 0.l g l> <) S b resative ks 1513 Qositive Bilm guwhsn ¢ VAP (>



Usltyiis Aokibiekic el vy Ankiboxig Jcislas
: T, Starkd ey, it delag —o oot by ohal i
TREATMENT: N e <oy uiheuf delgg — SEETIET
Akitexin - <ttt Jobs Zland DeHalizhion fotoric el 4i] || wd)
1- Diphtheriae anti-toxin serum: wieversible. damage Jay L g el oLiue

» It should be given without delay when there is a strong clinical suspicion of diphtheriae.

> It neutralizes the free toxin (Not fixed toxin) before it causes irreversible damage.

» It is produced in animals (e.g. horse) by the repeated injection of toxoid.

» It is injected IM or IV after suitable precautlons to role out allergy to the animal serum.
Hpabawsbiot (13 vrn oo o vl 2 190

2- Chemotherapy:

Antibiotics are given in association with anti-toxic serum.

They inhibit local multiplications of C. diphtheria so, reduce their number of in throat ——

— arrest further toxin production.



PREVENTION AND CONTROL:

A- Isolation: Patients with diphtheriae slllc_)ul_gl be_:S isc.)l?te.d.
B- Active immunization (vaccine):—> 'wf,,ﬁ;t’,“;c‘.}:duijo,f/ g f*fm:,‘:'."”jj”

Diphtheriae toxoid (Toxin with removed toxicity but retained antigenicity).

Such toxoid is usually combined with tetanus toxoid and pertudsg'is vaccine and given as
Cér"gcd)llows: ODPT = Lbay L v sl Ao

CS S PN . .

DPT: Primary series: at the age of 2, 4 and 6 months followed by two boosters at 15-18

months and at 4-6 years.

Td: Boosters every 10 years are recommended. (Pertussis vaccine may cause encephalopathy
if given after 6 years of age). Crt 5 3lep whs L 2y

C- Passive immunization: JERRTE ﬁff:fjis QL) (WP O T gw

Anti-toxin serum 1s given to contacts of a case.

A booster dose of toxoid 1s given at the same time but at a different site.

Contacts that were not immunized before should start active Immunization by taking toxoid.




’ /\‘ \/\\ ; /
Fudovasterium fusiforme’
w7\

> S Tarampn B iopt
S . . . ;( % | f s
and tonsillitis, caused by infection with two types of |
bacteria (Normal mouth commensals):
_ spindle  Sfap o
* Fusiform (Fusobacterium) gram -ve anaerobic bacill..
disb
* Spirochaetes (Borrelia vincentl) gram -ve spiral bacilli.
—_—

» Characterized by unilateral pseud-omembrane.

» It 1s more pronounced in Immunocompromized

o fafe 0 9264”‘@ People
individuals.






