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Gram –negative coccobaccili 
(rod-shaped) single or
paired
� Obligate aerobe – 
Requires O2 to live
� Colonizes the respiratory 
tract
� Specific to human hosts
� 7 species, The main 
species
1. B. pertussis: Whooping 
Cough (Pertussis)
1. B. parapertussis
2. B. bronchiseptica

Bordetella pertussis is spread by 
respiratory droplets and remains
localized to the trachobronchial tree.
� It is highly contagious, infecting more 
than 90% of exposed susceptible
persons.

1. Filamentous hemagglutinin (FHA)
2. Pertactin
3. Agglutinogen
Anchor Bordetella to epithelium

Tracheal Cytotoxin 
(TCT)

Pertussis Toxin 
(PTX

Adenylate Cyclase 
Toxin (CYA)

 B pertussis does not
directly invade the cells of the 
respiratory tract or spread to 
deeper tissue sites

Catarrhal Stage 1-2 weeks 

Paroxysmal Stage 1-6 weeks

. Covalescent Stage weeks-months

#Gradual recovery starts
# Airway heal

Whooping cough, which consists of uninterrupted fit of 
coughing followed by an inspiratory whooping noise

Severe and prolonged coughing attacks may:
� Provoke vomiting
� Collapsed lung
� Tiny petechial in the face
� Hernias
� Cause extreme fatigue

Children
In infants — especially those under 
6 months of age — complications 
from whooping cough are more
severe and may include:
� Pneumonia (superinfecting
� organism such as Streptococcus 
pneumoniae)
� Slowed or stopped breathing
� Dehydration or weight loss due 
to feeding difficulties
� Seizures
� Brain damage
related to the venous pressure 
effects of
the paroxysmal
coughing and the anoxia produced 
by inadequate ventilation and 
apneic spells.

Once the paroxysmal 
coughing stage has been 
reached, the treatment of
pertussis is primarily 
supportive.
� Antimicrobial therapy is 
useful at earlier stages
� macrolides are preferred 
for both treatment and 
prophylaxis.

� Pertussis vaccine
� Diphtheria, Tetanus, and Pertussis (DTP)
vaccine as early as 6 weeks but no later than
6 y/o

tene ieranonpr#

# Bordetella -
-- Paroxysmal stage-- in children

characteristics virulance factors.
stages

·Incubation(n-21days)

· 3 stages.↳ Adhesins (Attachment) ↳
① Common mistaken for

. Col

- sneezing , lofever,
mild Cough , runny nose
&

- nasal Congestion Cflue-like)
Symptoms.

- Red-watery eyes

-The most communicable stage (Contageous).

-Toxins . go ess? because large of organisms in nasopharynx.

&- ② -Attachment multiply

> #
* ↳

mild infX.

I

* ↳
Tm

1. Direct toxicity
I . Attachment

1. invasive toxin

toTracheal epithelium. 2. Inhibit phagocytosisendwith
highPitchedwhoopSoollenepiglotti

toepithelial
- up to 50 times

2 . Paralysis of Cilia.
Surface. & immune cells.& =>

- Clalithromycin-Azithromycin
Cell signal. = ↑ - Erythromycin.

Y 2. ↑Lymphocytes 3. .
Activated by3

↑

Bulding up mucus.

inBloodsom host calmoduling
triggers Cough.

leving the
u. Apoptosis .

Blood. S

3 sensitivity ** 19
-

to Histamin -

-narrowingtheairway nwhoopina ---



Infections of the lungs that lead to inflammation and accumulation of
fluids and white blood cells in the alveoli.
� Bacterial pneumonia is a prevalent, potentially serious infection
� As the alveoli fill with fluids and white blood cells (consolidation), air
exchange becomes impaired and patients experience respiratory distress

Pneumonia can lead to pleurisy, an infection of the pleural membrane
surrounding the lungs, which can make breathing very painful

Three bacterial species cause most clinical cases:

 Streptococcus pneumoniae,  H. influenzae

Mycoplasma pneumoniae.

The most common cause of 
community-acquired bacterial
pneumonia

This gram-positive, alpha hemolytic 
streptococcus
� Inhabits the nasopharyngeal areas of 
healthy individuals
� S. pneumoniae is extremely sensitive 
to optochin
� The cells tend to be somewhat lancet-
shaped and typically appear as pairs

Encapsulated strains of 
Haemophilus influenzae are 
known for causing
meningitis and epiglotitis
 Non-encapsulated strains are 
important causes of pneumonia.
 Small, gram-negative 
coccobacillus is found in the 
pharynx of the majority
of healthy children;
� H. influenzae is spread by 
droplets and aerosols produced by 
coughing.
� A fastidious organism, H. 
influenzae will only grow on 
media with
available factor X (hemin) and 
factor V (NAD),
� chocolate agar

# Bacterial Pneumonia
case . I'd 5%

L I

*/ HospitalCommunity

= extracellular bacterial

*

Norma ne

Not Blood agar.

&

-

-

typical



3. Atypical Pneumoniawy like viral
.

↳Intracellularbacteria
orina

(Milder Symptoms)
- not effectivly treated

don't produce the typical symptoms
& radiological

by Antibiotics for - Findings.
- No Fevertypical -

- No Productive Cough

*Bacteria that cause
A typical Pneumonia

-11555555
,

j)

2 . Chlamydophila 3. Legionella
1. Mycoplasma Pneumonia Pneumophila .

Preumonia Frost 1
. Chlamydia Preumonia

Legionnair Disease &
Y

common or (Legionellosis
,

↳ transmitted by droplets.

a gramle bacillus Caerobic

"Walking Pneumone( 2 . Chlamydia psittaci (Parrot fever)
· air Conditioning Cooling

Towers,

:che psittacosis ↳ zoonotic disease(birds)

& Fountains -gi
birds to humans

x isn't spread
person

toPerson
n . Mild Symptome/Coughingowgreate

3. Chlamydia trachomatic (vagina).
but by water

droplets oit erosols

B. Don't need hospital

e. Adults/spread by droplets by
↳ sexually transmitted disease

& infect people who sufferfrom

↳ can cause premonia in infants
Lung or heart disease .

D. Don't have cell wall/Polymorphic (mothor + baby) ouring birth
with weaken

immunity
↳obligate

E Im Don't use Blactams that target intracellular ↳

SeverPneumonign -[e]
&

Cell wall ↳ mild to sever Pneumonia Bronchitis.
↳ Chest Pain Coyspress. - no vaccine

use marcrolid untibiotic therapy
↳ myalgia & fatigue.

kitibiotics D ↳ GI Symptoms (Diarrhea,
naur

ing
a

· culture is difficultyslow . GRenal impairment in
severes

targets intracellular · Intracellular Pathogens. ↳ severcasescanleada
*T

· Macrolides · Tetracyclines
· PER &Serology based

m - Macrolides ·Tetracyclin
tests-

(azithromycin) (doxycyclin)
· fluoroquinone

· Fluoroquindones(levofloxacin) ·



# Klebsilla -Pneumonia Extracellular organisms=

↳opportunistic
G God shape

-

↳ characterized by (flung necrosis)$((current yelly
sputum)

yproductive↳yypical Cough.
a clumpsofod

↳ K . Dreumonia ((Multidrug Resistant
" Ive,ebris

From thisk Polysacch

# minoglycosidePhalosporins psuleproduct
often prescribed butotalways

effective · setum

↳ Frequently Fatal even when
treated. ,

-

Diseases

↳ Batremi 5 : Health care-Associated Pneumonia
↳Meningit is ↳Contact with healthcare

p

↳affect Kimmer . thospitalized -
People. system.

↳Non Motile/Lactose Ferminter ↳ hospital-aquired Preumonie(Pateins)
↳x/Ca*) /GO facultative

anderobe.

↳ more resistant the Communityact
↳direct contact /droplets.
↳ICV/ventilator associated Prevmona. ↳Multidrug Resistant bacteria:-Ra
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Lecture A OBacofasthospoforming
.

Chemopts,
coughing

& ↳chronic granwomators disease
Blood.

② Respiratory Mycosis ↳Chestraychon
Complexlymphadenitsa

# Mantouxtuberculin skin
test]

I . Histoplasmosis (Histoplasma Capsulatum)-

& ↳ but/birds droppings in soil.

↳No human - to human . X
↳Similar to BgranwomeComplexI 4

Reactivation. OT
-

&disamination to

other areas.

(liver/ spleen)

-occididomosisitsa
↳ Asymptomatic & self limiting.

* & ↳ endospores can transported to Blood

leading to Formation of granulators
untifungal lesion on face hose. -int Pain.

g
↳ complicatation

-> Fatal Meningitis .

Microscopyin eastmycosis (Blastmyco isevermatiois)
↳Mild flu-like Symptoms

-granuloma
face/haleading to ChronicCutaneous Disease(warty->

(subcutaneus lesions



neumocysticPreumoniaAspergillos is (Aspergillus
↳ soil/cayedby : Pneumocystis

jirovecii 3 filamentous (Soil
debris) .

↳ in Patients with mortality ↳ le-healthy .

ximmunocomprised
SIDS CHIV) Sym &

-Feuer & lypes of Aspergillosis
:

↑
infants +dimmunity-coush

- Dysprea .

-

·AllergicBronchopulmonaryne- -Inhalation Invasive

Inhalation Aspergillosis (ABPA) -chronic Aspergillosis of spores . Aspergillosis
of spears.

-Asthma-like Allergic reactions. Lung infX(CPA) Daspergilloma erinfl can

spred

- hypersensitivity rxn .
- Cystic

fibrosis often those with pre-existing (Fungalball) hearkidig↳Asthma condition .

↳hyphal colonies
-
Stoms (wheezing,Cough ,dysprea ⑭PomsFoughchronicd in Lung #HighDose-Antifungal ht loss ↳ can invadethe

- voriconazole

steroids hostTissuesleadingget a surgery -

- amphotericina
- Pulmonary⑤Sinus Aspergillors hemorrhage &

-The Disease ⑥cutaneous
↳ infection of sinuses (Immunocompramized) may progress Aspergillosis

to a disseminated
↳ Nasal Congestion , headache , facial pain. Form that is Fatal = Skin infex

DeathPremover themorrhage
- wounds or himm

·j↳ In Antifungal
↳Brain .

-
- aPainful

↓X Red lesions
Im or↳surgical debridement. Antifungal abscesse- -wound care.
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ture3
case J- PseudomonasMeruginosa-

-&31
-> Polarflagella/ Pilli[Mobile)

->G() / Non Lactose Fermintor/ox() usually
causes hard to

·

treat Nosocomial infx
Colorless (Mackoncy)

-> located every where
in hospital it showsResistance to

~s' (watery areas Dialysis equip
/ Most antibiotics.

58 food/cut flowers immunocompanized
Sig ↑Ne
-> people at risk

-> hospitalized

Healthy (mild).
a production of colorful water-soluble &

Cystic Fibrosis Patients.- Case
Pigments .

⑦
OxD quirulant factors - Endotoxin

↓ Fruity odor.
x live in a slime enclosed ofilm Typesdexton, billi biofilmsecretion

Bathogensis
system.

biocyanin (toxic Pigment).

-i toxinA im
Secretion Syste

ortunistic well Requireinvasive
brakeof (T35S)

ability ↳Tissue necrosis
Ast line-

defense & A-B toxin ↳mucoid expolysachy Transfer exotoxin
from

twound on Activation. ↳Binding form shiny biofilm bacteria to human cell .

contaminatedsolution) ↳ inactive Efz (necrosis) Protect from Ab, C,
Antibiotic

↳cause Dermatonecrosis inburns... Phagocytosis-



PseudomonasAeruginosa (GO/OXQ/ non Lacture formate)
↳Culture & Gramstain. Rods

↳most &Mucoid appearance

importan t test
Ove to (Alginate)
↳ Provide the

matrix
↳ grow well in to ta to live

#" in this biofilm
-

gar nkyagaentugar
↳ Metallic ↳Colourless ↳ sweetish
in sheen. ↳ non lactose ferminter.

· Oxidaset) aromatic
g odour

mideagai ↳Greenish blu
↳ selective 3

medic
isin Pigment



Dimicalpresentation *hyma Gangrenosum .

①Pulmonary infxe Cystic
Fibrosis well recognized

↳Cutaneous manifestation

② skin inex (burns) in hair folliches
D

(Severe/invasive)

② UTI inex/urinary Cather . Yo ↳ seen in

1. immunocompromised
④ Ear ink (swimmer ear) 2. burn Patients .

-
mild irritation-

externalear .

3 . Critically ill

Ie
-* invasive destruction of Cranial

bones.
a Black necrotic uker

&⑤ Eye infx-- Camge cornea) (Lesss no Pus.24
8

⑤ Bacteremia - from Primary inex
to other organs.

-



↓necrosis XBlue
green

~

-

-

-

⑮
-

-

D
G
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⑭Throat Swap(Gram()cocilShahNo% [
- (at(t)

-

1
.
Cat MSA (yellow)

2. MSA (Manifol Salt agar) Pneumonia a
zomeinhibition

=

-
34

⑫Blood agar ->Strep-spp
. (optochin sensitive) o 80

a nozone
-> X-hemolytic ↳ viridans. of inhibition

green ,Partialhemolysis Coptochin Resistant)
↳ -00

strep
->P-hemolyticPygensitiveGree

(a+ 2 - )

MSA (Pink)
complete hemolysis

& clear (white b agalactialB)
(Bacitracin

Resistant)

Y-hemolytic
-> other than

enterococcus

groupD .

No hemolysis

CE · fecalis)(Enterococcus)
-

D
# Bile-esculin test as

group # entero (Black) - esculin
-



②iphtheroids (G+ecobacillus
↳Chinese Letters .

① C .albicansab ourand dextroseagar
③ Candida spp. C Krusei

Klarger than ↳ c. tropicalis

Bacteria ④ c . glabrata .

aBudding

① chrom agar glabarata)
violet

gelstring.

-

* ablicanscarera
-> dry Pale

& Pink
=>



-AspergillusNiger ⑤ Penicillin Spp -

⑮
↑

⑪

⑥#B-> lowenstein-Jensen Medium
.

↳ contain whitegreen bealumin
.

Incubation
uweeks LMedia color : green

sRoughsout theMedia · ↳ &
in covered tube

toavoid drying. -Tough
↳ Buff

↳
& Ziehl-neelen (Acid fast stain).

-

TB cell wall are
waxed forthat reson treating

r

= S9j -
During

- staining -

Biain-Methylin Blue+ hydrochloric 3% He + Carbol fuchsia
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