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‘Objectives

Understand the morphology, epidemiology,
pathogenesis, clinical presentations and laboratory
diagnosis of Haemophilus

Understand the morphology, epidemiology,
pathogenesis, clinical presentations and laboratory
diagnosis of Bordetella

Understand the general characteristics, epidemiology,
clinical presentation, laboratory diagnosis and
treatment of Psedomondas
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“General Characters
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i/ coccobacilli liking blood

ieved to cause influenza

humans are natural hosts

Haemophilus influenzae . ts. i o s, 15 s

Haemophilus ducreyi-induce sexually transmitted

diseases (chancroid) ===
Non motile

H. influenza has a polysaccharide capsule with six
different serotypes (a-f) [a,b,c,0.E, F Jw copsute 2416

95% of invasive disease are caused by type b (Hib)—»,t~
which contain polyribose-ribitol phosphate (PRP)

capsule
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Transmltted via respiratory

droplets, or dlrect contact with
Contamlnated Secretlons 01990 1992 1994 1996 1998 2000 2002 2004

Normal ﬂora Of the human Incidence of Invasive Hib Disease
respiratory tract and oral cavity

Incidence

: Epiglottitis
oalyel pES ol 17%

Severe bacterial infection, . .. .

particularly among infants « e
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Incidence of invasive disease in ™
children <5 years of age has n
dropped to near zero due to

8%  Cellulitis Bacteremia
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Clinical presentations of Hib pre-vaccination



Virulent Factors g

Antiphagocytic polysaccharide capsule is the major
pathogenesis factor

lipid A component from the cell wall (major role in
non capsule strains)

All virulent strains produce neuraminidase and an
IgA protease Antibody &les s

Pathogenesis: Organism colonizes nasopharynx

followed by

[.ocal invasion: otitis media and sinusitis

Systemic invasion: ...bacteremia...meningitis
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Pre-vaccination: Meningitis

Accounted for approximately
50%-65% of cases in the prevaccine era

Hearing impairment or neurologic sequelae in 15%-

30% OIS Lla (65 @a s 8,08 Lanie Lo o5 LRSI Laad damage Jesis & Leall & 59 MeNingites cudis L,wiSull sla
daruas o ra el pal & 8yl ol gacdll widy ikl

Case-fatality rate 2-5% despite of effective
antimicrobial therapy .., <. .. sial ooyt o



“Post-vaccination

Most cases in unvaccinated or incompletely

: : e
vaccinated children. -

Non-encapsulated, non-typeable strains and

SerOtype fare the most common o Gl aabis agalall oas type b o< mogt common J!
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Children - Pneumonia and meningitis are less

Hib are among tlée commonest causes of bacterial
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Gram stain: Gram-negative bacilli/coccobacilli
Tl

Requires 2 erythrocyte factors for growth: X (hemin) and
V (NAD). X & V factors are released following lysis of RBCs
Culture@’)")d&fytﬁb (',L&Zc:)gk PENY, i & RBCs (16 i ehed RBC, Joberosmor (x €10

i _enri (lm=toapsy) =l pii ot
[soVitaleX-enriched chocolate agar S e L

Blood agar with S. aureus (satellite) (heclate)d-220 - Asrion, i, o =tz

Biochemical tests:

Catalase, oxidase, nitrate reduction, and glucose
fermentation are all positive

el
Iridescence: different colors on transparent media due to

. . £930 0pa o C 35 Eransparent mediq e,y
the optical properties of the capsule “~~ = *= ™ -

Serological tests for serotyping (anti-a, b..)
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Iridescence
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Treatment and Prevention

Hospitalization required

Treatment with an effective 3rd generation
cephalosporin
Ampicillin-resistant strains now common
Prevention by vaccination

v
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Bordetella



General Characteristics

Sy ety (0 0505 €25 B o Stonac 450 P”
* Gram-negative coccobaccili (rod-shaped) single or

paired

Tl = 0 Do

» Obligate aerobe, Optimum growth 35-37 °C , grow
better on media with a slightly acidic reaction
* Colonizes the respiratory tract
* Incidence dropped significantly after vaccination—
S _ o uths oosiy Joah ity SO > calach -2y
* Specific to human hosts
* The main species

LeSd w1 Jod :
1. B. pertussis: whooping Cough (Pertussis)—» oz«

2. B. parapertussis
3. B. bronchiseptica
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“Route of Transmission
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Spread through direct contact of resp1ratofy secretions
Most contagious during first few days of infection

Resides in upper airway pathways, mostly the trachea and
bronchi.

Very contagious_p | lmuii=iy,
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Clinical Presentation: WhoM

MI&A.UN lao

Cough _,M@uw.ﬁmﬂ

Incubation period 4-21 days V \

3 Stages:

C"’-UL 2 o QMLA_C ;
Catarrhal Stage 1-2 weeks: runny nose, sneezing, low

fever, and a mild cough (common mlstakerbgr cold)

J‘ULS (G

Paroxysmal Stage 1-6 weeks: whoopmg cough, which
consists of bursts or paroxysms of numerous, rapid
coughs, that end with a long inspiratory effort with
high pitched whoop, severity of the infection is at its
greatest Gpp o dvn s S

Convalescent Stage: weeks-months, gradual

recovery starts ghallow breath and Ludill jums Gyl sums £, o1 damage J! e @511 Gl

rapid
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1. Specimen: posterior nasopharynex

2. Gram stain: Grame-negative
coccobacilli

3. Culture:

Cultur gengetive to bordetella 2ol Oolll 05548 pnd e
Media: Bordet-Gengou, or charcoal agar

4. Polymerase Chain Reaction: rapid,
sensitive, specific = oot B il

o pon 30 T alf 5La psial Jlay agalas (ol alayg c5sh o2

5. Bordettela antibodies detection by
ELISA Antibody J1 e

6. Slide agglutination

TR e _ |
URENINEOWORRTENIE e o

i

ASL:' Ll .2” G:l lLu ‘N. Bordetella pertussis agglutination




eatment and Preven |onw

* Antibiotic Therapy
e Erythromycin
e Azithromycin
e Clarithromycin
® Pertussis vaccine
* 1st Pertussis vaccine- whole cell
o Acellular vaccine now used
* Combination vaccines

* CDC recoomends children be given the

;m ‘=1>D1phther1a, Tetanus, and Pertussis (DTaP) vaccine as early

as 6 weeks but no later than 6 y/o

el —UWZI)as osicle 51 paaball Gep)tagy v bl e
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Pseudomonads
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‘General Characters s

P. aeruginosa is the most common pseudomonad
Gram-ve rods arranged in pairs
Motile by single or multiple polar flagella
Non-fermentative (55055 S b pomees
Oxidase-positive
An obligate aerobes .
. bl §5b .
Some strains are mucoid contain (polysaccharide capsule)
Pseudomonads produce diffusible pigments, as:
Sy o) Ul Wl bl s T 4 2o
Blue pyocyanin
Yellow fluorescein

Reddish-brown pyorubin

Black pyomelanin

—
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Pluorescein

Blue
L PYocyemin
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“Epidemiology

Habitats in soil, water and plants i 2t saase

Survive well in domestic environments like contact lenses <t
and solutions, and in hospital (food, sinks, toilets, floor

mops, respiratory therapy and dialysis equip, and even in
some disinfectant solutions) <béaielbiaalsi

Rarely it can be a part of normal flora in healthy

individuals
Transmission by:
Ingestion of contaminated food or water . J<sU el el 13
Exposure to contaminated medical devices and solutions
oA srans panill JAG 5 LSl Lale duabs Blol 1 Losail 1)

Penetrating wounds Lyl sls L el c,a i 131
Rarely might be transmitted by person to person
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Virulence Factors— -

Polysaccharide capsule: Mediated bacteria adhesion to
epithelial cells, prevent phagocytosis and inhibits antibiotics

Endotoxin (lipid A)

Exotoxin A: Disrupts protein synthesis by blocking peptide

chain elongation leading to necrosis, ulceration and tissue

damage. The toxin is also IMMUNOSUPPIESSIVE yir g songton st fge s

Pyocyanin : Can mediate tissue damage damage Jasiss tiae sy s e
Exoenzymes S and T: Cause epithelial cell damage

Elastases: Cause damage to elastin-containing tissues and
lung parenchymal &,

Alkaline Protease: Causes tissue destruction and interferes
with host immune response

Phospholipase C: Heat-labile hemolysin
Rhamnolipid: Heat-stable hemolysin. &bal%s deazy
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Resistance to antibiotics: P. aeruginosa is one of the
most resistant bacteria to many groups of antibiotics

Mechanism of resistance:

Mainly due to outer membrane porin proteins
mutation.

Production of many -lactamases and carbapenemase

ralio Goan aliae HLIAL n)da (S5 a0Y
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Clinical Presentation -

Pulmonary infections, common in cystic fibrosis
patients pnomounia Jaxis &l ¢ ¢y

Primary skin infections: Opportunistic infections of

existing wounds (e.g., burns) t&O localized infections of

. . - l_)w.& &, |;L.435..¢
halr fOlllCleS infgoﬁond_g;;um;,mg Lgad Lyaty "5@)KYIM?§§LJL;)LAIS&HQ REEgPY
GUrmarg tragt infection

TT infections: Opportunistic infections in patients

Lyl o e Jauis cathetere JI sy s slea baas U
with indwelling urinary catheters e

Ear infections: range from mild irritation of external ear
"'swimmer's ear” to invasive destruction of cranial bones

0 gl Loy JA oSand Ul T oy LSS (ol 5 Lo il i ey ol S o

Eye infections: Opportunistic infections of exposed,
mildly damaged corneas e.g., contact lens wearer

LSl 335 75 deatl lesaall alaninly

Bacteremia: Dissemination of bacteria from primary
infection to other organs and tissues Blood infection
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Specimens: according to infection
Gram stain: Gram-negative bacilli
Culture: nutrient or blood
can grow at 42 °C
Green color and fruity smell ~sssin s duos
Biochemical tests: Oxidase, Catalase,
and Nitrate reduction-positive
None fermenters Sl o L

Antibiotics sensitivity tests:



* Biochemical tests: BB

» Oxidase-positive >

» Catalse-positive Y v

» None fermenters L 3 ". “Agg;

» Nitrate reduction-positive . A = g T

» Pyocyanin green pigment o 2
production

* Serological test: not usually used

* Antibiotics sensitivity tests: important for guldlng
therapy to prevent using resistant antibiotics

commonly associated with P. aeruginosa
Vaccine il \-:,-SJI sls
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