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Overview

- Know your enemy:
- Organisms
- Pathology of sepsis
- Prevent the attack:
- Immunisation
- Disinfection/sterilisation
- Surgical prophylaxis
- Fight back
- Antibiotics
- Special infections
- C.Diff, gas gangrene, tetanus, necrotizing fasciitis
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SEPSIS

1:GIVE 02 TO KEEPS SATS ABOVE 94%
2: TAKE BLOOD CULTURES

3:GIVE IV ANTIBIOTICS
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Optimisation to prevent infection



Immunisation

TABLE
Vaccines used worldwide

Live vaccines Killed, inactivated and
subunit vaccines

BCGY Cholera
Measles” Diphteria®
Mumps Haemophilus influenza
Oral poliomyelitis (Sabin)® Hepatitis A
Rubella Hepatitis B?
Yellow fever® [nactivated polio (Salk)?
Influenza
Japanese B encephalitis
Meningococcus
Pertussis?
Pig Bel
Pneumococcus
Rabies
Tetanus?
Typhoid

a: recommended in endemic countries (EPI - WHO):
b; vaccines used in the EPI (WHO),




Disinfection

Class of disinfectant Advantages Disadvantages Recommended for

Alcohols
Ethanol
Isopropanol

Aldehydes
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Oxidizing agents
Sodium hypochlorite

Hydrogen peroxide

Phenolics

Quarternary
ammonium compounds




Disinfection

Class of disinfectant

Advantages

Disadvantages

Recommended for

Alcohols
Ethanol
Isopropanol

Aldehydes
Glutaraldehyde
Ortho-phthalaldehyde

Oxidizing agents
Sodium hypochlorite

Hydrogen peroxide

Phenolics

Quarternary
ammonium compounds

Wide microbicidal activity,
noncorrosive

Wide microbiocidal activity and
are sporicidal and fungicidal

Wide microbiocidal activity and
are sporicidal and fungicidal
Wide microbiocidal activity and
are sporicidal and fungicidal

Easily available, cheap

Active against enveloped viruses

Not universally sporicidal
Limited residual activity
Fire hazard

Glutaraldehyde is potentially
a toxic health hazard

Corrosive

Unstable compound; to be used
in correct concentration

Corrosive to the skin and
sometimes toxic to sensitive
people

Household disinfectants

Low sporicidal activity

Hand disinfection in outpatient clinics

2% Glutaraldehyde with alkaline pH
used for disinfecting luminated non-
autoclavable equipments
Ortho-phthalaldehyde replacing
glutaraldehyde as a nontoxic disinfectant

Useful for disinfecting surfaces, water
Contaminated equipments

Used for fogging — high level disinfection
of operation theater when used in
concentration of over 6%

Resistant organisms are common
Suitable for surface disinfection of
residential premises

Low level disinfectants




Sterilisation

Table 3. Comparison of the advantages and disadvantages of primary medical device sterilisation methods

Sterilisation type Disadvantages
Steam W Fast @ Non-faxic W Effecive gr removal key B Haat-stable matenals ondy
Dry heat B Glsssware B Depyrogenation B Heat-stable matedals only B Long processing times
Gamma Goodpenatration B Fast and efficient W Dogragation of plastics W Third-party stenisation
Blectron beam Lower impact on plastic gegradstion : TIL“I Iﬁmylllmmi uniform density is required
X-ray (hagh anargy) Fast B High panatration : Mp’mw Mw& in e device
Xeray @ ; Pant-of-marcfactire stedlisation W Repid fuenaround B Not suitable for dense products or procesaing of large

R e Excellant dose unfomity batches (pabets or totas B Not yet commercialy avaikable
Slndins adds Sunable for heat and Iradation-senEive products 3 Long qclo imas m Rmo“mmw agrass

¥ Highly Sexitle W Towe and lammable W Third-party sterdisation
Gas plasma Low temparaturs W Non-toxc res duals W Paratration of lumens B Unsutabis for absorbent materials

Filtration Suitable for fqud-sensitve products B Higherrisk @ increased validation and operating controls



Sterilisation

Table 3. Comparison of the advantages and disadvantages of primary medical device sterilisation methods

Dry heat

Gamma

Blectron beam

X-ray (high energy)

X-ray fow energy)

Ethylene oxide

Gas plasma
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Mode of action of antibiotics

Cell Wall Synthesis

Beta Lactams
Penicillins
Cephalosporins
Carbapenems
Monobactams

Vancomycin
Bacitracin

Cell Membrane
Polymyxins Eg:colistin

©2011 TheMedSchool.com

Nucleic Acid Synthesis
Folate synthesis v

Sulfonamides
Trimethoprim DNA Gyrase
Quinolones Eg:Ciprofloxacin

RNA Polymerase
Rifampin

50S subunit
Macrolides (Eryt
Clindamycin
Linezolid
Chloramphenicol
Streptogramins

30S subunit
Tetracyclines

Aminoglycosides Eg:Gentamycn protein Synthesis

pmycin)




Cephalosporins

Cephalosporins

Cephalosporins are bactericidal beta-lactam antibiotics derived from the fungus
Acremonium — they disrupt peptidoglycan formation in the cell wall.

They have no activity against LAME: Listeria, Atypicals (Mycoplasma/Chlamydia), MRSA
and Enterococcl. (Only MRSA exception being 5% Generation drugs: Ceftobiprole etc,)

15t Gen 2n Gen

Cefaclor
Cefuroxime
Cefotetan
Cefprozil

Cefadroxil

Cefalexin

Cefazolin
Cefazedone

General Rule |
1% Gen are predominantly active against
gram-positives, with succeeding generations
progressively more active against gram-
negative strains (often with reduced gram-
positive activity, except 4th, which are
- extended spectrum agents). I

|

3rdGen

Cefixime Ceftriaxone
Cefdinir Cefodizine
Cefotaxime Ceftazidime

4th Gen 5thGen

Ceftobiprole
Ceftaroline
Ceftolozane

Cefepime
Cefquinome

Adverse Effects
Nausea, diarrhoea, rash, pain and inflammation
atinjection site.

Those allergic to penicillins may show cross-

sensitivity with some cephalosporins, but the

figure is thought to be considerably less than
the 10% commonly cited.



Classes of antibiotics

Gram +

Penicillins

Amoxicilhin

Gram + {Step, Syphillis)
Disrupt synth of peptidoglycan

Gram + and -

Tetracyclines
tetracycline, doxycycline

Broad specteum (Gram+/- atypicals)
Inhibit protein synth at 205 subunit

Macrolides

azithromyan, clarithromyein, erythromycin
Gram +, URTIs (Strep, Staph)

Inhibit proteln synth at 505 subunit

Cephalosporins

Disrupt synth of peptidoglycan

1" Gram + (Kelllex}

2" Gram - » Gram + (Celal)

3" Gram - >> Gram +, Pseudomonas (Ceftriaxane)

Lincosamides 4" Pseudomonas (Celepime)
clindamycin 5" MRSA (Zeftera)

Strep, Staph ‘

Inhibit protein synth at OS subunit PABA Fluoroqumolones

Ciprofloxacin (Gram -
Levofloxaxin/Moxifloxacin (Gram +)
Broad $pectrum

- Inhibit ONA gyrase or topoisomerase

Sulfonamides

Trimethoprim-sulfamethoxazole (TMP-SMX)

UTls (E coli, . saprophyticus)

Work together to inhibit enzyme tetrahydrofolic acid
(THFA) needed for thymidine synth (and DNA)

Carbapenams

miropenam

Broad spectrum

Disrupt synth of peptidoglycan

Gram -

Aminoglycosides
streptomycin, tobramycin, gentamicin
Grarn -, Pseudomonas

Inhibit protein synth at 305 subunit M

Nitrofurans
macrobid

UTls (E coli, S. sapraphyticus)
Damage DNA

Metronidazole
Flagyl

Anaerobes. pro(ozoa

Disrupts DNA
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Epidemiological studies depend on

standardized typing methods; PCR ribotyping

is the most commonly applied typing system.

PCR ribotype 027 strains have caused outbreaks
globally, but other PCR ribotypes (such as PCR
ribotype 010) are usually non-pathogenic because

they lack the toxin genes.
o More than 30% of patients who
develop community-associated
CDI do not have typical risk
factors for CDI, such as
antibiotic treatment or &
recent hospitalization

DIAGNOSIS

Given that individuals can be asymptomatically
colonized by C. difficile, diagnosis requires
a test for the presence of the bacteria and

another for the presence of bacterial toxins in
the faeces. For those with symptoms, these can
include mild self-limiting diarrhoea, fulminant
colitis, pseudomembranous colitis, toxic
megacolon, bowel perforation, sepsis and/or
multiple organ dysfunction.
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have comorbidities, the additional
burden of CDI can greatly affect
quality of life. Furthermore, in
Europe, the median length of
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C. difficile
is transmitted via
the oral-faecal route, with
spores being the main infectious
agent. Spores are ubiquitous
in the environment and can
enter the food supply

. B
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Some strains of

C. difficile also
produce the C. difficile
transferase (binary
toxin), which destroys
the actin cytoskeleton,
leading to cell death and
possibly contributing to
(or enhancing) symptoms

One
result of
this cascade is the
inactivation of RHO
family proteins, causing
apoptosis and cytopathic

‘rounding’ effects of
. colon epithelial '-'

"-,. cells 8
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hospital stay for patients with CDl is
8-27 days, which imposes economic
and personal burdens on patients,
families and health-care systems.

Article number: 16021; doi:10.1038/nrdp.2016.21; published online 7 April 2016
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Infections are commonly treated with specific
antimicrobial agents that target the C. difficile
metabolically active vegetative cells (but not the
virtually inactive spores). In patients who have
recurrent episodes of CDI, faecal microbiota
transplantation can be an effective rescue
treatment. However, this procedure — in which
faeces from healthy donors are processed and
transplanted into patients — is still being defined
and long-term results are unknown. Fulminant
CDl s a highly lethal disease (mortality rates of
up to 80%) that often requires total abdominal
colectomy. Given that the faeces of patients

with CDl are rife with spores, treatment should
always be combined with patient isolation

to prevent the spread of C. difficile or other
enteropathogenic microorganisms.
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Future therapies for CDI will probably involve
defined combinations of key gut microbiota
to restore the bacterial environment of the
gut. Treatments currently being explored also
include drugs to neutralize the C. difficile
toxins (inclliding monoclonal antibodies), to

inhibit C. difficile proliferation and to prevent
off-target effects of antibiotic treatment on the
intestinal microbiota.




o Clostridium perfringens
Most frequent clostridia involved in soft
tissue and wound infections - myonecrosis

* Spores found in soil (sub terminal)

» Predisposing factors — surgical incisions,
compound fractures, diabetic ulcers, septic
abortions, puncture wounds, gunshot
wounds

 Virulence factors

— toxins : alpha toxin — causes RBC
rupture, a necrotizing that cause edema
and tissue destruction

— collagenase
— hyaluronidase
— DNase
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ALGORITHM FOR CLINICAL AND PATHOLOGIC PROGRESSION OF TETANUS

Tetanus toxin
uptake into nervous
system and VAMP

Further toxin effects causing

Wound Infection, widespread disinhibition of

multiplication of C

tetani cleavage in GABA motor and autonomic [— Toxin degradation
inhibitory neurons nervous system
7-10 24-72 4-6
days hours weeks
Initial symptoms: ) Cessation of spasms,
No symptoms muscle aches, _,. Muscle spasm: local | restoration of normal
trismus, myalgia and generalized muscle tone
Cardiowsoliar Cardiovascular and

instability: labile BP,
tachy- or bradycardia

>

Pyrexia, increased
respiratory and Gl
secretions

autonomic control

Source: D. L. Kasper, A. S. Fauci, S. L. Hauser, D. L. Longo, 1. L. Jameson, J. Loscalzo: Harrison's Principles of Internal Medicine, 1Sth Edition.
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RISK FACTORS INCLUDE DIABETES,
NECROTIZING FASCIITIS \ e e
é}%o? AND |MMUNOSUPPRESSION
RAPIDLY PROGRESSIVE AND %
OFTEN FATAL INFECTION
OF THE SUBCUTANEOUS
TISSUE AND FASCIA

|

INTENSE PAIN, ERYTHEMA,
TISSUE CREPITUS, AND
SYSTEMIC TOXICITY

(_ "‘fﬁé}

MAY BE CAUSED BY A POLYMICROBIAL INFECTION
CONSISTING OF BOTH AEROBIC AND ANAEROBIC ORGANISMS,
OR BY A SINGLE ORGANISM SUCH AS GROUP A STREPTOCOCC!

>

| IMAGING STUDIES
MAY DEMONSTRATE

&

EMERGENCY THAT
REQUIRES AGGRESSIVE
SURGICAL DEBRIDEMENT
AND |V ANTIBIOTICS
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