Vibrio, Campylobacter and Helicobacter

Helicobacter

VA RN

CagA VacA Urease

islfnd l l

* Gastric biopsy * Non-invasive

— Urease ~ Urea breath test
Interleukin  Tissue t pH allows — Histology — Serology
release damage colonization — Culture — Stool antigen
- PCR

— Proton pump inhibitor + two antibiotics
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Resistance emerging

Yibrio cholerae

~® B Campylobacter
Motile —> 1'1 1ol bm‘df we — Locally invasive transient bacteraemia
bacteria .‘ eigpg oeiae — Reactive arthritis
penetrate :_’;'.‘,‘,;. " t cAMP — Guillain—Barré syndrome

mucus layer ..

! Cholera toxin
B (binding | Diagnosis | Diagnosis |
Fluld < ‘ subunit) — Immobilization — Faecal culture
Y
secretion 4§ OO test on stool _
— Faecal culture
| A7 | s
Fluid overload A — Quinolone
& diarrhoea (toxin subunit) — Oral rehydration — Aminoglycoside (for bacteraemia)
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Pathogenic mycobacteria

Bacteria —» Inha e

Granuloma

Spread
F’ulmonary
Alveolar
Cough
disease 1d macrophage
S e
Release into Weight loss
bronchi
I Cytokine /
Liquefaction release Bacteria escape into

cytoplasm & multiply

Controlled

—» cytokine

release

|

Activated macrophage

Mycobacteria
cease growth

|

Later immune
auppreﬁsian

- /
pread into T cells
blood
Macrophages
l Giant cells T 5% Caseation
Miliary disease ® LBacteria
v A\ Disease
Meningitis y  Renal v reactivation
Arthritis Multi-organ Delayed type _
& bone infection hypersensitivity
|
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. Mantoux
Thi
Group Example Tuberculoid

1 Obligate pathogens

2 Skin pathogens

5 Opportunistic pathogens
4 Non- ot rarely pathogenic
5 Animal pathogens

M. tuberculosis, M. bovie, M. leprae
M. marinum, M. ulcerans

M. kansasi, M. avium-intracellulare, M. xenopi

M. gordonae, M. smegmatis
M. paratuberculosis, M. lepraemurium

Few organism
Local disease

++ CMI

Good proghosis
Slow progression

Th2

Lepromatous
+++ organisms
General disease
Foor prognosis
Rapid progression
Poor CMI

S

Borderline




Streptococcus pneumoniae, other Gram-positive
cocci and the alpha-haemolytic streptococci

S. pneumoniae infections
Meningitis
Sinusitis
Otitis media
Mastoiditis |
Bacteraemia
Systemic disease
Pheumonia Shﬂ?k
Empyema Gl disturbance
/ 222 CRP
Endocarditis
(rare) R
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Other streptococci
Streptococcus agalactiae (group B) Neonatal pneumonia, septicaemia, meningitis, rarely adult infection
Streptococcus equi, S. equisimilis, Endocarditis, skin infection, pharyngitis
5. dysgalactiae, S. zooepidemicus (group C)
Enterococci (group D) E. faecalis, faccium, UTI, endocarditis, intra-abdominal polymicrobial infection, infection
E. bovis in immunocompromised, #resistance to glycopeptides

5. milleri group

5. anginosus-intermedius-constellatus Metastatic abscesses, pariuduntal 5epsis

S. oralis, 5. sanguis, 5. mitis Endocarditis
|

5. mutans Dental caries




Streptococcal infections

Cytokine —> Streptococcal toxic
/ release shock syndrome

9

T-cell
[ © MD,Sun Bunlorn Pagd mltnfanaam Fost-streptococcal
Release of toxins, glomerulonephritis
Ostaomyltie g o mpal. . !
Sinusitis Arthritis e 8 Metastatic spread P 2 Immune — Deposition on
Quinsy Meningitis \ complexes glomerular
Otitis media oo 4 haaslr:ent
0 — membrane
Pharyngitis / 2. pyogenes :
Antigens
e~ Local Hyaluronidase
nflammation «—— 2treptokinase B cell —> Antibodies —> Recovery
and invasion Streptoly 2 O Erythrogenic
Skiﬂ/ Streptolysin S ¢ uin
Antibodies which > » Arthritis
— Cellulitie 1 cross-react with —» Skin nodules
—>Erysipelas cardiac myosin — Carditis
— |mpetigo Scarlet and sarcolemmal —» Chorea
— Pyoderma fever membranes > Rheumatic

fever




Listeria, Bacillus, Corynebacterium and
environmental mycobacteria

Listeria monocytc mui] - Corynebacterium diphtheriae
'ZQ'ﬂ!ﬂenmlgf‘ o Diagnosis ‘
— Culture i N — Clinical
| [@MD,Sun Bunlorn Pagé ” | By
— Ampicillin + aminoglycoside l‘-.,lll | i i I
AR — Antitoxin
F’SFEGH*W*PEFEQH = 5uppartivs
_ epread — Penicillin or macrolide
6\\ —» Contact \ Fublic health measures

— Food chain /
— Eﬂvirﬂnmant\ i‘ ‘

Frevention by

toxoid vaccine
» Toxin prﬂdu.-:;tic:m

\ \ o

Cattle & other
food animals

Self-limiting
infection

Bacteraemia Meningitis

1

lhvasive disease Listeriosis «——

in immunhocompromised / \
Neonatal infection «— Maternal

l \ 5€pSis

Perinatal Congenital Person-to-person
septicaemia l l Postnatal
Stillbirth Meningitis

Pulmonary anthrax
(wool-sorter's disease)
(deliberate release)

N N\

Myocarditis Neuropathy

» Cutaneous anthrax
(hide-porter disease)

Contaminated
hide

Contaminated

) Cattle

* Gram +ve
* Spores

* Aerobic

» Bacilli




Diphtheria, tetanus and pertussis

Diphther I Inhibits
Naoal { I Diagnosis | ) — Froumonia
Anyngrie Culture Neutrophils
Laryngeal — Serology
| - PCR T
Cutaneous — Toxin e — Adenyl
— myocarditis i fitadeidlidii l cyclase
— peripheral — Macrolide /’
neuropathy S_ |
07 ra B. pertussis » Pertussis toxin
Tetanus I l ="
FPenetrating TraphaE l
wouna LFS
l l Cough
Cytotoxin
Fever | / \
Local toxin —» prevents YABA Flmt:r*ial Damaged Transmission
production release, haemagglutinin respiratory
muscle spasm, l epithelium
rﬁﬁpirﬂtﬂw Adhesion l
embarrasement R S
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* Penicillin if susceptible

* Flucloxacillin if penicillin
resistant

* Yancomycin or teicoplanin
if methicillin resistant

— control measures needed
in hospital

‘ Antibiotic resistance I

Methicillin
resistance

FPenicillin
resistance

mecA
alternative pbp

B-lactamase

vanA glycopeptide
resistance (rare)

* Skin

— Impetigo

— Furunculosis
* Luhg

— Cavitating pneumonia
* Bones and joints
— Osteomyelitis
— Septic arthritis
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‘ Mechanisms of tissue damage and abscess formation I

‘ Establishment of infection I Pamaga Lo :
intracellular matrix
Elastin A
Nallsginn 65 callé Collagen Fibrinogen— Fibrin
and matrix Elb:mﬂﬂtm Hyaluronidase Kill white
inding proteins
9p Collagenase A—— calls |
Slime B g

Adhesion to < Sy >

plastic .

Biofilm formation Protein - Haemolysins L eucocidin

A Aase
Immunoglobulin binding Y ’.
ATOGIN Red cell
Enterotoxin Pyrogenic Break down damage
toxins DNA
Diarrhoea + T55T-1 Fever
vomiting l SYSTEMIC INFECTION |

* Acute gastroenteritis Toxic shock * Bacteraemia
* Toxic shock syndrome syhdrome * Metastatic abscess

* Endocarditis
* Line-related sepsis

* Staphylococcal scalded
skin syndrome

‘. Toxin-mediated disease |

B




Small Gram-negative coccobacilli: Haemophilus,
Brucella, Francisella, Yersinia and Bartonella

B. pertussis Inhibits Brucella spp. \
ﬂ]agjnggiﬁ.; ‘ ": - — Pneumonia m_ﬁﬁﬂﬁﬁi& ‘
— Culture " — Blood & marrow culture
— Serology — Serology
— PCR T — Antigen detection
Treatment | oyclase Treatment |
— Macrolide /“ — Tetracycline & aminoglycoside
%ﬁﬁﬁ B. pertussis » FPertussis toxin
LPS Trachea l
i l Cough DA Ly @ A (
Cytotoxin o )
Fever l / \ Goats Cattle Pigs
F|m|;r|a| Da maggd Transmission B. militensis B. Hiﬂf"ﬂﬂﬁ B. suis
haemagglutinin respiratory \ /
l epithelium Direct contact or food

Fneumonia ﬁ l

/. «— Human

) A p&&ﬂﬁ /) I'_;LH infection
Biﬂﬁﬂﬂﬁiﬁ ‘ f l ﬁ I_,. ¢ Fever/PUO

Flnf"”m””iﬂ — Culture in secure lab / i\ * Bacteraemia
N . Plague S | \  Arthritie
| \ ™ Tmﬁnﬂﬂt | ° Epi.:iidyma-ﬂrc:hitiﬁ

! | — Tetracycline & * Hepatosplenomegaly
Jbo L aminoglycoside
.ﬁ'j | | I. .-'. : & Y
r ] x' > ) * Chronic brucellosis
My — * Buboes /

| H | » Septicaemia |
ﬁ'| ’ * Fheumonia SR




Pathogenicity of enteric Gram-negative bacteria

IL-1, TNF—» Shock

7

Inhibite bactericidal Stimulates Neonatal meningitis
activity of complement macrophages and bacteraemia
Lipopolysaccharide Capsule (immune evasion)
Bloody diarrhoea
Haemolytic uraemic syndrome
[: ©MD,Sun Bunlorn PagéEﬂtsrpathagsnic Toxins /
(EPEC) l e Verotoxin (EHEC)
Fimbriae o 5T toxin — Diarrhoea
/ (adhesion) o | T toxin (ETEC)
Associated with P S
diarrhoea , ,
P fimbriae CFA assist
outbreaks in , . . il
i el assist urinary  intestina

colonization colonization




@ Enterobacteriaceae clinical syndromes

NEONATAL MENINGITIS

* 1 | e E. coli
Ihgestion =
BACTERAEMIA |
o5 tyh LOWER RESFIRATORY
_ E- Gﬂr: \( TRACT
o KlabTala » Klebsiella
i ialiial / \ * Enterobacter
¢ Liver abscess \ DIARRHOEA
» Klebsiella \ ¢ Salmonella
* Mixed *
* Shigella
infection / 31,; 5 e £, ci!f

ABDOMINAL J URINARY TRACT

WOUND * E. coli

* E. coli * Proteus

¢ Klebsiella ( \ ¢ Klebsiella
| © MD,Sun Bunlorn Page

‘ GASTROENTERITIS | ‘ ENTERIC FEVER I

FPever's patches Pever's patches *
Diarrhoea Y P : J P_ : Fever
¢ Inflammation Lymphatic drainage
Fever _ FUO
s |lceration Bloodstream

4-5% <«—Bacteraemia —» 100% l
Recirculation

Gallbladder - =
Peyer's patches varyig
Ulceration Gl symptoms |

Usual, spontaneous «— Recovery —» 10% mortality

Long-term carriage rare 5% long-term carriage (t with age)
Symptomatic <«— Treatment —» Ciprofloxacin
Ciprofloxacin
Treat bacteraemia Resistance
t Worldwide

Need sensitivity testing




Q Neisseria and Moraxella

|
|
—Pil |
— Lipo-oligosaccharide |
— IgA protease

} %{ /%‘_i_'
\ transmitted

Antigenic variation
allnwa ra[nfectian

N. meningitidis

Nautmphil

Gram-negative
intracellular

dlplumccl
I

Isaﬂm
F’haryngitia Csrv icitis

U rsthrltrﬁ Froctitis Skin ﬁgpt|5

|
|
|
| hasmarrhags arthritis
!
|
|
F

— Gram stain ~ penicillin (asplirate from rash/CSF)
— Culture from — ceftriaxone — NAAT (blood/CSF)
urethra, rectum, ~ quinolones — Antigen detection (CSF)

throat, blood — spectinomycin

I
:
|
I r
' 'Y
|
I
Teeatstont | | ~Culture blood
|
I
|
I
|
r
|
|

7N N\ Y Community spread by
aerosol route leads
7z \

— Capsule

— Lipo-oligosaccharide
— lgA protease

to colonization

Environmental conditions
—climate
- viral infections
- herd immunity

Y

Invaaiva disease

N

Chronic
meningococcaemia

Meningitis

~—, Reactive
arthritis

A

Stmctura Eap’cmaﬂmla PID Tﬂxasmla Intellectual
Skin nscm& deficit
Deafna&a
iﬂhp”f:j R [@MD Sun Bl.mlorn Pag@ Myacaral{tis Adrenal failure
arthritis

Urgent high-dose

.v. antibiotic

= penicillin

- cefotaxime/ceftriaxone




@ Non-sporing anaerobic infections

* Tissue devitalized by

* Gentamicin trauma or surgery

* Ciprofloxacin ¢ Infarction

* Meropenem * Volvulus e %

* Cefotaxime * Obstruction of ) GEdll R R

hollow viecus

Removal of devitalized tissue
Drainage of abscesses
Repair of leaks

- Anaerobic
* Staphylococci / conditions " ES
* Streptococci
* Enterobacteria Tissue damage * Fluid balance
Consurme oxygen 0 * Plasma expanders

* Oxygenation
* Cardiac support
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* Perforated viscus, gut T i

; T | :

or ﬂﬂﬂltﬂl tract B eieant * Metronidazole
* Gastric aspiration | * Clindamycir
* Inoculated foreign body 3 Multiplication » MSI‘:GFEHSI‘?‘I
of anaerobes * Penicillin
* Piperacillin-tazobactam

ANAEROBIC SEFSIS ﬁ
SYNDROMES Brain abscess

Sinus infection

Aspiration . "
Chronic otitis P * Bacteroides fragilis group

pheumonia ¢ Prevotella
* Porphyromonas

Dental abscess i

Maxillofacial * Fusobacterium
infection Q genital * Leptotrichia
Gut related * Vaginosis

* Post-op *PID

* Perforation * Abscess

Intra-abdominal * Post-op infection » Peptostreptococcus
abscess Diabetic foot ulcer * Peptococcus




Clostridium

C. perfringens

C. botulinum C. tetani in environment C. difficile

in environment In environment & endogenous In intestine
Inadequate food Ihoculated into Ihoculated into Flora disturbed
processing devitalized wound devitalized wound by antibiotics

l l l l

‘ Anaerobic conditions —» Bacterial multiplication — Toxin production I

Toxine A—G ingested Tetanospasmin o toxin & others A & B enterotoxin
Descending upper Reflex muscle Tissue destruction Acute diarrhoea
motor neurone 5pasms Gas Shock
paralysio Respiratory failure Rapid progression Intestinal perforation

Respiratory failure

'

Ventilation |
Antitoxin

Toxaemia l

Ventilation Antibiotice | Antiblotics
Antitoxin Radical surgery Supportive therapy




Environmental pathogens: Pseudomonas,
Burkholderia and Legionella

Transmission Transmission [
- CD'GHiZE tiﬂl"] D'F “ Cllic y ,"
Q@ water supply Risk factors

i Colonization — 2 ,

- — Ventilator oF alke — Chest disease

- conditionin ~ 2MmeKing

N B—I.'astarﬂa — Contaminated expEemm @ — Alcohol

— Quinolones eye flulds Y

— Aminoglycosides Db - s shaieal

'— Other patients Y ~ Isolation
Infections Pathogenicity P \ - nhalation — Urinary antiger
Pheumonia = Exotoxin A — Serology
Bacteraemia Fili
Otitis externa Capsule _ Macrolide
Ocular infections Alginate \ - Rifamplcir
UTl
FPathogenicity Infections
/ —Exoprotease —» Pneumonia
—Macrophage (high mortality)
T infectivity Mild self-limiting
potentiator respiratory

—Free living in environment infection
—Multiresistant ITU . (Pontiac fever)
— Immunocompromised patient © MD,SUH Bunlorn Pagé
—Previous antibiotic therapy b
—Ventilator/nebulizer
—i.v. devices/prostheses




Chlamydia, Mycoplasma and Rickettsia

Chlamydia + chlamydophila

Esti{;u'atﬂ bady C trﬂﬂhamﬂtfﬁ (it - Attt
Elementary body * Trachoma = Serology
|I"IG|I.J5IEJI'1 * Neonatal — Rarely culture
conjunctivitis , _—
Neuro I-'::g ical ireatvment
f_.-.t:_‘::-a L. pneumanfaf: disease —
C. psittaci ‘\ — Tetracycline
C. trachomatis Human «—— ﬂ » 1! — Chloramphenicol |
@ infection |
-;_ Tra Haavamal
Pneumonia / . .
Uninfected Hepatitis mfarstmn'
host cell L Alternatives
ook e ‘ ki — fleas, lice & mites
L in ras
| © MD,Sun Bunlorn Page :
C. tiaahnmatia Genital — Serology
Cervicitis infection M. Pﬂﬁumﬂﬂfﬁﬂ = NAAT
] Urethritis M. hominis N Treatme
— Tiesue culture I
ymphogranuloma | Ureaplasma B
— Antigen detection vsnsF:-sum P Macrolide
— NAAT Ciliz — Tetracycline

2 Mycoplasma

— Macrolides

A

Microvillus Mycoplasma adherence
to ciliated epithelium

— Tetracyclines




Spiral bacteria

i
e e RELAPSING FEVER
human ﬁ ¢
¢ 19 — Painless ulcer (chancre) * Fever, tachycardia |
» 2° —Rash, lymphadenopathy f * Myalgla
¢ 50 —Aortic aneurysm Congenital L\\ * Myocarditis
Tabes dorsalls Parenteral * Cerebral haemorrhage
General paralysis Sexual transemission df/ \ﬂ
™
0 Transmission
B i by louse 5¥
\ T ,I L | SR P v
%J! \A / dL — Tetracycline

— FPenicillin

1: 1'( é ﬁ - B, recurrentis = .
k U4

T pafhdu

Leptospira excreted Zoonotic
i . o Rodents
in urine Tick transmission
exposure in

— Cefotaxime in pregnancy

transmission
~ AP~

B. duttoni
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. ——3 Environmental —» . ®
Accidental between
occupation or Iciﬁurs

Accidental transmission

Tick
* Fever, headache * . * Erythema chronica migrans
* Myalgia f:::;’:;aian * Myocarditis
* Hepatitis B. burgdorferi o * Arthritis
e Renal fallure * Meningitis

e Mynca rditis * Cranial nerve palsies

= Ssmlaglsal

— Penicillin

— Fenicillin

Goats Deer




