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Antibiotic Policy Document

The Scientific material in the document is correct and suitable for publication
as it is- after attending to the few typing errors referred to.It should be noted
that however that the scientific content of this document is standard basic
information already known to the practicing physician and unlikely to
represent an added benefit.

Notes about the document:

1. It lacks the practical implementation details e.g. about prescription
restriction, formulation of the policy and dissemination.

2. It lacks necessary clinical details and clinical examples.

3. Tables of ‘infection by anatomic site’ are brief enough to be suitable for
memorization but not detailed enough to be suitable for reference.

4. Tables of antibiotics and their effects represent a nice summary but cannot
be used for reference. They lack important characteristics of the antibiotics
e.g. Toxicity, mode of action, route of administration, distribution, excretion
and interactions.

5. The ‘surgical prophylaxis’ section does not follow the current accepted

classification of operative wounds (clean, potentially contaminated ...etc.)

The ‘principal side effects’ table is too brief to be of clinical use.

The document, in general, is not clinically oriented.

N o
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Commonly used Antibiotics

This table is a summary of the data of the antibiotics used in practice,
especially surgical practice.

For each antibiotic the spectrum and toxicity is shown, beside the patient
information.

The table is no replacement for the detailed reference table but serve as quick
reference check for the antibiotics mentioned.

Antibiotic Reference Tables

The following tables are comprehensive, almost exhaustive, lists of all
antibiotics in use listed in groups. For each antibiotic, the table shows the
bacterial spectrum of interest to the clinician. It also shows the mode of
action, the routes of administration, distribution and excretion.

The tables also show the toxicity that may happen with each antibiotic and the
effect of the antibiotic on the gastrointestinal system and the
hematological system especially as regards bone marrow depression of
agranulocytosis.

Hypersensitivity is also shown for each group of antibiotics; there is also a
table that shows the dosage, biologic half-life and the incompatibilities.

The cost is also shown, although this is the cost in U.S.A. It is meant mainly to
show the relative difference in cost between different drugs that may have the
same action. The relative cost of these drugs applies to Egypt.

These tables are meant as a reference source. Each physician probably
knows the drugs in common use in his specialty at least, but still he may have
to use or deal with a patient using an antibiotic that he is not knowledgeable
of all its details, reference tables are essential.

The information in these tables is in many hospitals fed in the computer and
made available to all physicians, all the time, everywhere in the hospital. The
habit of checking.

The dates of each antibiotic or each drug for that matter- before prescribing it
should be encouraged. Reference tables are hence essential until computer
information becomes available.
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Organisms isolated from
Different sites

This table shows the different organisms isolated from different sites of the
body in which infection happens and specimens are obtained.

The source is from the U.S.A, environmental differences probably exist
between U.S.A and Egypt in such a matter. Detailed antibiotic tables from
Egyptian institutions are not available.

Infection control committees in Egyptian hospitals should be encouraged to
compile their own tables. Aggregates of such tables would help compiling a
national table of bacterial prevalence in Egyptian hospitals.

Suggested drug of choice for
A particular organism

This table shows the drug of choice and other alternative drugs for the
treatment of an infection by a particular organism.

The infecting organism might have been proven by bacterial diagnosis or
might have been suspected on clinical grounds.

Physicians are encouraged to report any differences they note in their clinical
practice from what is mentioned here, since change of bacterial sensitivity to
antibiotics may happen.

Suggested drug of choice for
A chemical infection

This table gives the drug of choice and other alternative drugs for the
treatment of a particular infection as diagnosed clinically. It also gives the
usual connotative organizer/s for such an infection

The table is a help for empirical treatment of infections if culture and
sensitivity will not be done or until its result is available.

Physicians are encouraged to report if their clinical practice results are
different form what is mentioned in the table, since environmental difference
exist and also change, by time, happens in the pattern of bacterial sensitivity
by antibiotics.
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Antibiotics in Renal & Hepatic Failure

This table shows the use of excretion of most of the antibiotics and their
serum half-life and the necessary dosage change in renal failures and hepatic
failure and the effect of haemodialysis on the removal of the drug.

Such a table is essential for consultation before prescribing antibiotics for
patient with compromised kidney or liver functions.

Considerations for cost & route of administration

Although this table shows, the U.S prices of the different antibiotics. It is
meant mainly to show that antibiotics of the same effectiveness may have
very much different prices.

A similar table showing the prices in Egypt is also included and shows the
same relative differences.It is the physicians’ duty to consider the cost of
treatment he is recommending.

Cost Containment essential for the continuance of any fair health service
system.

Although this table shows, the U.S prices of the different antibiotics. It is
meant mainly to show that antibiotics of the same effectiveness may have
very many different prices.

A similar table showing the prices in Egypt is also included and shows the
same relative differences.It is the physicians’ duty to consider the cost of
treatment he is recommending.

Cost Containment essential for the continuance of any fair health service
system.
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Anti infective , Chemotherapeutics & Antibiotics agents

. _Suspe_cted . lee!y Et'OIPQ'C Drugs of Choice | Alternative Drugs
Clinical Diagnosis Diagnosis
1. | Meningitis e Pneumococcus | e Penicillin G o Cefotaxime
(bacterial) * meingococcus « ceftriaxone
2. | Mininhiyid, ¢ S aureus e Penicillin G+ | ¢ Vancomycin +
podyoptsyive e Gram(-ve) Nafcillin + | cefotaxime
bacteria gemtamicin  or | e Ceflazidime if
(pneumococcu) gentamicin, Pseudornonas is
intrathecally suspected.
3. | Brain abscess e Mixed ¢ Penicillin G + ¢ Metronidazole +
anaerobes cefotaxime or penicillin G
e Pneumo cocci ceftriaxone
e Streptococci
4. | Pneumonia, e Pneumococci e Erythromycin + | e Azithromycin +
acute, e Mpneumoniae cefotaxime cefotaxime
community- e Legionella
acquired,severe | , C pneumoniae
5. | Pneumonia, « S aureus « Nafcilin + o Cefotaxime
Postoperative ¢ Klebsiella gentamicin +
¢ mixed penicillin G
anaerobes
6. | Pneumonia in e Pneumococci e Cefotaxime ¢ Clindamycin +
chronic lung ¢ H influenzae Septrin
disease, ¢ S aureus
aspiration e mixed
anaerobes
7. | Endocarditis , S aureus e Penicillin G + e Gentamicin +
acute (including e Elaecalis Nafcillin + vancomycin
prosthetic or IV e gram (-ve) gentamicin
drug user ) « aerobic bacteria
8. | Septic e Pneumococci o Nafcillin + e Vancomycin +
thrombophlebitis | « gram(-ve) gentamicin cefotaxime
aerobic
9. | Osteomyelitis e S aureus o Nafcillin e Vancomycin
10. | Septic arthritis ¢ S aureus, ¢ Ceftriaxone ¢ Nafcillin +
¢ N gonorrhea penicillin G
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. .Suspe.cted . lee!y Etlolpglc Drugs of Choice | Alternative Drugs

Clinical Diagnosis Diagnosis

11. | Urinary tract o E coli o Septrin double | « Ampicillin.
infection, strength
community
acquired

12. | Pyelonephritis o E coli e Gentamicin e Cefotaxime
(recurrent UTI) o Klebsiella

¢ Enterobacter,
Pseudomonas

13.| Suspected sepsis | ¢« S aureus e Ticarcillin + ¢ Ceftazidime +
in patients e Pseudomonas tobramycin vancomycin +
receiving cancer | o Klebsiella tobramycin.
chemotherapy e E coli

14. | Intra-abdominal e Ampicillin + e Clindamycin +
sepsis gentamicin+ Gentamicin
(postoperative) metronidazole

Sites of infection by frequently isolated organisms

Blood (Septicemia)

« | Newborn infants

1. Escherichia coli (or other gram-negative bacilli)

. Streptococcus B

. Listeria monocytogenes

. S.pyogenes A

. Enterococcus

2
3
4. Staphylococcus aureus
5
6
7

. S. pneumoniae

« | Children

1. S.pneumoniae

. Neisseria meningitidis

. Haemophilus influenzae

. S.pyogenes A

2
3
4. S.aureus
5
6

. E. Coli (or other gram-negative bacilli)
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Adults

=Y

E. Coli (or other gram-negative bacilli)

S.aureus

S.pneumoniae

Bacteroides

S.pyogenes A

S.epidermidis

N. meningitidis

Candida albicans

©|® N |0k~ W DN

N.gonorrhoeae

10.

Other Candida species

Meninges

=Y

Viral agents ( enterovirus, mumps, herpes simplex, HTLV-IIl, and others)

HTLV-IIl, and others

N.meningitidis

H.influenzae ( in children)

S.pneumoniae

Streptococcus B ( infants less than 2 months old)

E. Coli ( or other gram-negative bacilli )

S.pyogenes A

©|® N |0 kW DN

S. aureus ( with endocarditis or after neurosurgery,brain abscess)

—_
o

. Mycobacterium tuberculosis

-
—

. Cryptococcus neoformans and other fungi

—
N

. L.monocytogenes

jure
w

. Enterococci ( neonatal period)

—
>

. Treponema pallidum

15.

Leptospira

Brain and Perimeningeal Spaces

1.

Herpes simplex (encephalitis)

2.

Anaerobic streptococci and/ or Bacteroides species
( cerebritis, brain abscess,and subdural empyema)

3.

S. aureus ( cerebritis, brain abscess, epidural abscess )
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. H. Influnzae (subdural empyema )

. Arbovirus species (encephalitis)

Mumps ( encephalitis)

. Toxoplasma gondii* (encephalitis)

. HTLV-IlI virus

4
5
6.
7
8
9

. M.tuberculosis

10.

Nocardia species (brain abscess)

1.

L.menocytogenes ( encephalitis)

12.

T. pallidum

13.

C. neoformans and other fungi

14.

Endocardium

15.

Viridans group of Streptococcus

16.

Enterococci

17.

S.bovis

18.

S.aureus

19.

S.epidermidis

20.

C.albicans and other fungi

21,

Gram-negative bacilli

22,

S.pneumoniae

23.

S.pyogenes A

24,

Corynebacterium sp. (Especially with prosthetic valves

4. | Bones ( Osteomyelitis)

1.

S.aureus

. Salmonella ( or other gram-negative bacilli

. S.pyogenes A

M.tuberculosis

. Anaerobic streptococci (chronic)

2
3
4,
5
6

. Bacteroides (chronic)

5. | Joints

1.

S. aureus

. S.pyogenes A

N.gonorrboeae

2
3.
4

. Gram-negative bacilli
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S.pneumoniae

N.meningitidis

H.influenzae ( in children)

M. tuberculosis and other Mycobacteria

©|® N | O

Fungi

6. | Skin and Subcutaneous Tissues

e | Burns

1. S. aureus

2. S. Pyogenes A

3. Pseudomonas aeruginosa ( or othr gram- negative bacilli)

« | Skin infections

S. aureus

-

S.pyogenes A

Dermatophytes

C. albicans

Herpes simplex or zoster

Gram- negative bacilli

T. pallidum

Decubitus wound infections

© | ® N |k ® DN

S. aureus

e
o

. E. Coli ( or other gram-negative bacilli )

11. S. pyogenes A

12. Anaerobic streptococci

13. Clostridia

14. Enterococci

15. Bacteroides

« | Traumatic and surgical wounds

1. S. aureus

. Anaerobic streptococci

. Gram-negative bacilli

2
3

4. Clostridia
5. S. pyogenes A

10
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6. Enterococci

7. Bacteroides

7. | Eyes ( Cornea and Conjunctiva)

. Herpes and other viruses

. N. gonorrhoeae ( in newborn)

. H. aegyptius ( Koch-Weeks bacillus)

. S.pneumoniae

. H. Influenzae ( in children)

. S. aureus

. Pseudomonas aeruginosa

Other gram-negative bacilli

1
2
3
4
5
6. Moraxella lacumata
7
8
9
1
1

0. C. trachomatis ( trachoma and inclusion conjunctivitis)
1. Fungi

8. | Ears

« | Auditory canal

P. aeruginosa ( or other gram- negative bacilli)

S. aureus

S. pyogenes A

S. pneumoniae

H. influenzae ( in children)

o0kl N =

Fungi

e | Middle ear

. S.pneumoniae

. H. influenzae ( in children)

. B.catarrhalis

. S. pyogenes A

. Anaerobic streptococci ( chronic )

. Bacteroides ( chronic)

. Other gram-negative bacilli ( chronic )

1
2
3
4
5. S. aureus
6
7
8
9

. M. tuberculosis

11
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Paranasal Sinuses

. S. pneumoniae

. H. influenzae

. S. pyogenes A

. Klebsiella ( or other gram- negative bacilli)

. Anaerobic streptococci ( chronic sinusitis )

. S. aureus ( chronic sinusitis )

1
2
3
4
5. B. catarrhalis
6
7
8

. Mucor, Aspergillus ( especially in diabetics )

Mouth

Herpes viruses

C. albicans

Leptotrichia buccalis ( Vincent’s infection)

Bacteroides

Mixed anaerobes

T. pallidum

N o kwibd =

Actinomyces

10.

Throat

. Respiratory viruses

. S. pyogenes A

. N. meningitidis or gonorrhoeae

. L. buccalis ( Vincent'’s infection )

. C. dipbtberiae

. Bordetella pertussis

. H.influenzae

1
2
3
4
5. C. albicans
6
7
8
9

. F. necrophorum

11.

Larynx, Trachea, and Bronchi

1. Respiratory viruses

2. S.pneumoniae

3. H. influenzae

4. S. pyogenes A

12
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5. C. diphtheriae

6. S. aureus

7. Gram-negative bacilli

8. F. necrophorum

12. Pleura

. S. pneumoniae

. S. aureus

. H. influenzae

. Gram-negative bacilli

. Anaerobic streptococci

. S. pyogenes A

. M. tuberculosis

. Actinomyces, Nocardia

1
2
3
4
5
6. Bacteroides
7
8
9
1
1

0. Fungi
1. F. necrophorum

13. | Lungs

¢ | Pneumonia

Respiratory viruses

Mycoplasma pneumoniae

S. pneumoniae

H. influenzae

Anaerobic streptococci

Bacteroides

S. aureus

® N gk wNb =

Klebsiella ( or other gram- negative bacilli)

©

Legionella pneumophila

—
o

S. pyogenes A

—
—

Rickettsia

—
N

M. tuberculosis

—
w

Pneumocystis carinii *

—
s

Fungi

13
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15.

B. catarrbalis

16.

L. micdadei ( L. pittsburgensis)

17.

C. psittaci

18.

Bacteroides

19.

F. necrophorum

Abscess

Anaerobic streptococci

Bacteroides

S. aureus

Klebsiella ( or other gram- negative bacilli)

S. pneumoniae

Fungi

N|ooa kb =

Actinomyces, Nocardia

14.

Gastrointestinal Tract

Gastrointestinal viruses

Campylobacter fetus, sp. jejuni

Salmonella

E. coli

Shigella

Yersinia enterocolitica

Entamoeba histolytica+

® N g k~WNb =

Giardia lamblia+

(o]

S. aureus

10.

Vibrio cholerae

11.

Vibrio parahaemolyticus

12.

Herpes simplex ( anus )

13.

T. pallidum ( anus)

14.

N. gonorrhoeae ( anus )

15.

C. albicans

16.

Chlostridia

17.

Clostridium difficile

18.

Cryptosporidium sp.

14




sl Gl llaoll dulu - Serall b Lol

15.

Urinary Tract

E. Coli ( or other gram- negative bacilli )

S. aureus and epidermidis

N. gonorrhoeae ( urethra )

. Enterococci

C. albicans

. Chlamydia ( urethra )

. T. pallidum ( urethra)

. Trichomonas vaginalis* ( urethra )

1
2
3
4
5.
6
7
8
9

. Ureaplasma urealyticum

16.

Female Genital Tract

T. vaginalis

C. albicans

N. gonorrhoeae

S. pyogenes A

Gardnerella vaginalis and associated anaerobes

T. pallidum

Uterus

Anaerobic streptococci

Bacteroides

N. gonorrhoeae ( cervix )

Clostridia

E. Coli ( or other gram- negative bacilli )

Herpes virus, type Il ( cervix)

S. pyogenes A

® N o gk WDN =

Streptococcus B and C

©

T.pallidum

10.

S. aureus

11.

Enterococci

12.

C. trachomatis

13.

M. hominis

15
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Fallopian tubes

. N. gonorrboeae

. E.coli (or other gram- negative)

. Anaerobic streptococc

. Chlostridia

. Bacteroides

1
2
3
4. gram negative bacilli
5
6
7

. C. trachomatis

17.

Male Genital Tract

Seminal vesicles

1. Gram- negative bacilli

2. N. gonorrhoeae

Epididymis

1. Chlamydia

2. Gram-negative bacilli

3. N. gonorrhoeae

4. M. tuberculosis

Prostate gland

1. Gram- negative bacilli

2. N. gonorrhoeae

18.

Peritoneum

Gram- negative bacilli

Enterococci

Bacteroides

Anaerobic streptococci

Clostridia

S. pneumoniae

N o kN =

Streptococcus B

16
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Examples of empirical choices of Antimicrobials for
Adult outpatient infections

Suspected Likely Etiologic . .
Clinical Diagnosis Diagnosis Drugs of Choice | Alternative Drugs
1. | Erysipelas, e Group A e Phenoxymethyl | e Erythromycin
Impetigo, streptococcus penicillin e cephalexin
cellulites,
lymphangitis
2. | Furuncle with | ¢ S aureus e Dicloxacillin e Cephalexin
cellulitis
3. | Pharyngitis e Group A e Phenoxymethy | e Erythromycin
streptococcus penicillin
4. | Otitis media e Streptococcus e Ampicillin e Augmentin
pneumoniae, e Amoxicillin e Cefuroxime
¢ H influenzae e Septrin o cefixime
e Moraxella double-strength
catarrhalis
5. | Acute sinusitis e S pneumoniae | « Ampicillin e Augmentin
¢ H influenzae e Amoxicillin o Cefuroxime
¢ M catarrhalis e Septrin o cefixime
double-strength
6. | Acute bronchitis | ¢S pneumoniae | ¢ Tetracycline e Septrin
¢ H influenzae ¢ Erythromycin double-strength
e Ampicillin
7. | Aspiration « Mixed flora « Clindamycin,  Phenoxymethyl
pneumonia e anaerobes penicillin
8. | Cystitis e E coli ¢ Septrin e Ampicillin
e Klebsiella Pn. double-strength
¢ Proteus sp.
¢ S saprophyticus
9. | Pyelonephritis o E coli e Septrin o Ampicillin
e K pneumoniae | double-strength
e Proteus sp.
¢ S saprophyticus
10. | Gastroenteritis e Salmonella see Note 3
¢ Shigella
e chlostridia

e Campylobacler

17
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CIiniScl;sIFI)Deigt;r?osis legggEnt:)osli(;glc Drugs of Choice | Alternative Drugs
11.| Urnritis, ¢ N gonorrhoeae | e Ceftriaxone e Ofloxacin
epididymitis e Chlamydia Doxycycline e Doxycycline
trachomatis
12.| Pelvic e N gonorrhoeae | « Ceftriaxone o Cefoxitin
in_flammatory e C trachomatis Doxycycline e Clindamycin
disease e anaerobes, e metronidazole,
gram (-ve) rods
13. | Syphilis e Treponema ¢ Benzathine e Doxycycline
e Early syphilis (1| pallidum penicillin once
ry, 2 ry, or
latent)
eLatent syphilis ¢ Benzathine e Tetracycline
orcardiovascular penicillin weekly | « Doxycycline,
syphilis for 3 weeks
14.| Neurosyphilis e Treponema e penicillin G ¢ Procaine
pallidum penicillin +
probenecid

Antibiotic commonly used in surgical practice

Drug Class and Half- - Antibacterial
Name Commont life loxicity Spectrum
Penicillins
¢ Penicillin G Prototype. Short | Low, but rarely | « Streptococcal
Hydrolyzed allergic species
By: reaction may | Except:
all betalactamases. be: ¢ Enterococcus
life-threatening | , Neisseria
gonococci.
¢ Methicillin First Short | Interstitial » Staphylococcal
Antistaphylococcal nephrititis species
drug e streptococcal
species except
Enterococcus
o Nafcillin Short | Same Narrow spectrum

for staphy.
infections only

18
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Drug Class and Half- . . Antibacterial
Name B life Lendesy Spectrum
e Ampicillin Hydrolyzed by all Low | Diarrhea and | e Strept. species
beta-lactamases rashes including
¢ Enterococcus
¢ Neisseria
e Haemophilus
o E.coli
¢ Proteus
e Amoxicillin Med. | Same
Expanded Hydrolyzed by all | short | e High sodium | Greatly
spectrum beta load expanded
e Carbenicillin Lactamases e Inhibition of | « Gram(-ve) org.
platelet e Strept.species
aggregation. | including
Enterococcus.
e Ticarcillin Same short Moderate
¢ anti anaerobe
¢ Mezlocillin Hydrolyzed by all | short | Low more activity
« Pipracillin beta-lactamases short | Low against
(Beta-lactamase » Pseudomonas
inhibitor ¢ Acinetobacter
combinations) e Serratia sp.
e Clavulanic acid | Oral only Same as
+ Ticarcillin short e Ticarcillin
Amoxicillin Med. or amoxicillin
¢ Sulbactam + short Similar to
Ampicillin cefoxitin with
activity against
enterococcus.
Cephalosporins (first Generation)
« Cephalothin Prototype of class | short | Low » Streptococcal
« Cephapirin short | Low sp. except
Longer half-life Enterococcus,
« Cefazolin Med. | Low « Staph. sp.
Cephalosporins (second Generation)
e Cefamandole short | Low exgaanded_ ~ gram(-
. ve act|V|ty not
e Cefuroxime Med |Low including

e Pseudomonas
¢ Acinetobacter
¢ Serratia.

19
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Drug Class and Half- . . Antibacterial
Name Sl life Lendesy Spectrum
e Ceforanide Reduced Long | Low
¢ Cefonicid Antistaphylococcal | Long | Low
(Long half life) activity
Good anaerobic
activity
o Cefoxitin (Short Short | Low
half life)
o Cefotetan (long Long | long prothrombin
half life) times
Cephalosporins (third Generation)
Poor Pseudomonas activity
(Short half-life)
e Cefotaxime Short | Low Poor against
e Ceftizoxime Med. | Low anaerobes
(Long half-life)
¢ Ceftriaxone Long | Low Same as above
Good Pseudomonas activity
e Cefoperazone Med. | Low
¢ Ceftazidime Med. | Low
Nobactams
¢ Aztreonam Safe for most | Short | Low Excellent activity
patients against grams (-ve)
with penicillin allergy including
¢ Pseudomonas
e Serratia
oC Provided combined | short | Low Extremely broad
with cilastatin to gram(+ve) and
prevent renal gram(-ve)
damage and renal aerobic &
toxicity anaerobic.
Quinolones
« Norfloxacin Oral only; urine | Low broad gram(-ve)
levels only activity
o Ciprofloxacin Oral only; IV in the | Long | Interaction Gram(+ve)(-ve)
near leads to | « Pseudomonas
future accumulation of | ¢ Acinetobacter,
theophylline | » Serratia.

20




sl Gl llaoll dulu - Serall b Lol

Drug Class and Half- . . Antibacterial
Name Sl life Lendesy Spectrum

e Aminoglycosides | All have low ratio of | Med. | Nephrotoxicity | Extremely broad
Ratio of and VIII nerve | coverage  gram-
therapeutic/toxic toxicity, both | negative  rods.
levels. All are auditory and | Poor activity
frequently vestibular. atgalntst .
underdosed. All gcl;ﬁ?eocg;ﬁérgism
exhibit significant with Penicillins or

postantibiotic effect

vancomycin
against
enterococci. No
activity against
anaerobes.

Organisms isolated from different sites

This table shows the different organisms isolated from different sites of the

body in which infection happens and specimens are obtained.

The source is from the U.S.A, environmental differences probably exist
between U.S.A and Egypt in such a matter.

Detailed antibiotic tables from Egyptian institutions are not available.

Infection control committees in Egyptian hospitals should be encouraged to
Compile their own tables.

Aggregates of such tables would help compiling a national table of bacterial
prevalence in Egyptian hospitals.

21
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ANTI- INEFFECTIVE CHEMOTHERAPEUTIC & ANTIBIOTIC
AGENTS

Drugs of choice for suspected or proved microbial pathogens

Suspected or Proved

Etiologic Agent Drug(s) of First Choice Alternative Drug(s)

Gram-negative cocci

o Moraxella catarrhalis Septrin Newer cephalosporins
Erythromycin
Tetracycline
azithromycin,
amoxicillin-K clavulanic acid,

clarithromycin

Cefixime,
ciprofloxacin,
spectinomycin,
Ofloxacin
cefpodoxime proxetil,
Septrin

o Nijesseria gonorrhoeae Ceftriaxone

o Neisseria meningitidis Penicillin ¢ Newer cephalosporins
o Ampicillin
¢ chloramphenicol

Gram-positive cocci

e Pneumococcus Penicillin e Erythromycin
(Streptococcus pneumoniae) ¢ cephalosporin
e vancomycin
o Haemolytic Streptococci Penicillin ¢ Erythromycin
Group A,B,C&G e Cephalosporin

e vancomycin,
¢ clindamycin,
¢ azithromycin,
e clarithromycin

o Viridans streptococci Penicillin ¢ Cephalosporin
+ amino glycosides |« Vancomycin
e Septrin
e Staphylococcus, Vancomycin e Cephalosporin
(methicillin-resistant) + gentamicin » Vancomycin

or rifampin (or both) | « Septrin

22
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Suspected or Proved
Etiologic Agent

Drug(s) of First Choice

Alternative Drug(s)

e Staphylococcus,

Penicillinase-resistant

e Vancomycin,

(penicillinase-producing) penicillin « Cephalosporin
¢ Clindamycin
¢ amoxicillin-K clavulanic
o ticarcillin-K clavulanic
¢ ampicillin-sulbactam
e Staphylococcus, Penicillin « Cephalosporin
(non-penicillinase producing) « vancomycin
 Enterococcus faecalis Ampicillin e Vancomycin
+ gentamicin + gentamicin
Gram-negative rods
o Acinetobacter Imipenem ¢ Minocycline
e Septrin
¢ doxycycline,
e amino glycosides
e pipericillin
o Bacteroides, oropharyngeal Imipenem ¢ Minocycline,

strains

e Septrin

¢ doxycycline,

e amino glycosides
e pipericillin

e Bacteroides, ,
gastrointestinal strains

Metronidazole

o Cefoxitine

e Chloramphenicol
¢ clindamycin,
o cefotetan,

o cefmetazole,
e imipenem,

¢ ticarcillin-K clavulanic
o ampicillin-sulbactam

e Brucella

Tetracycline
+ gentamicin

e Septrin

e Campylobacter

Erythromycin

e Tetracycline
¢ ciprofloxacin,
¢ Ofloxacin

e Enterobacter

Septrin
imipenem

¢ Newer cephalosporins
e amino glycoside
e ciprofloxacin,

¢ Ofloxacin
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Suspected or Proved

Etiologic Agent Drug(s) of First Choice Alternative Drug(s)
e Escherichia coli Newer o Ampicillin,
(Sepsis) cephalosporins e Septrin
e ciprofloxacin,
e imipenem,
e amino glycosides,
¢ Ofloxacin
e Escherichia coli Septrin e Ampicillin,
(first urinary infection ) o cephalosporin
e ciprofloxacin,
¢ Ofloxacin
o Haemophilus Newer e Ampicillin
(meningitis, resp. infections) cephalosporins e Chloramphenicol
o Klebsiella Newer e Septrin
cephalosporins | « Amino glycoside
e imipenem,
e ciprofloxacin,
¢ Ofloxacin
o Legionella sp (pneumonia) Erythromycin e Septrin
+ rifampin e clarithromycin,
¢ azithromycin
¢ Ciprofloxacin

o Pasteurella (Yersinia)
(plague, tularemia)

Streptomycin

Chloramphenicol,
tetracycline,
gentamicin

e Proteus mirabilis

Ampicillin

Newer cephalosporins
amino glycoside
Septrin

ciprofloxacin,
Ofloxacin

o Proteus vulgaris
and other species

Newer
cephalosporins

Amino glycoside
Imipenem

Septrin

Ciprofloxacin, Ofloxacin

e Pseudomonas aeruginosa

Amino glycoside
+ anti pseudomonal
penicillin

o Ceftazidime
¢ Imipenem

+ amino glycoside
e aztreonam

+ amino glycoside
e ciprofloxacin
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Suspected or Proved
Etiologic Agent

Drug(s) of First Choice

Alternative Drug(s)

e Pseudomonas pseudomallei
(melioidosis)

Ceftriaxone

e Chloramphenicol
e Tetracycline
e Septrin

e amoxicillin K clavulanic

e Pseudomonas mallei
( glanders )

Streptomycin
+ tetracycline

e Chloramphenicol
+ streptomycin

e Salmonella

Ceftrizone

e Septrin

¢ ciprofloxacin,

o ampicillin,

¢ Ofloxacin,

¢ chloramphenicol

e Serratia, Providencia

Newer
cephalosporins

e Septrin
e amino glycosides
e ciprofloxacin,

¢ Ofloxacin
» Shigella Ciprofloxacin, e Ampicillin,
Ofloxacin e Septrin
e Vibrio Tetracycline e Septrin
¢ (cholera, sepsis) ¢ Ciprofloxacin
o Ampicillin

Gram -positive rods

e Actinomyces Penicillin e Tetracycline
o Ampicillin

o Bacillus Penicillin ¢ Erythromycin

(eg. anthrax) o tetracycline
e Clostridium Penicillin ¢ Metronidazole,
(eg. gas gangrene, tetanus) e Chloramphenicol

e Ampicillin
e clindamycin

o Corynebacterium diphtheriae Erythromycin e Penicillin

o Corynebacterium jeikeium Vancomycin ¢ Ciprofloxacin,
¢ penicillin,
e gentamicin
o Ampicillin

e Listeria Septrin e Ampicillin

+ amino glycoside
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Suspected or Proved
Etiologic Agent

Drug(s) of First Choice

Alternative Drug(s)

Acid-fast rods

o Mycobacterium tuberculosis INH Other antituberculous
+ rifampin drugs
+pyrazinamide
+ethambutol
e Mycobacterium leprae Dapsone e Minocycline
+ rifampin ¢ Ofloxacin
+ clofazimine
e Mycobacterium kansasii INH ] .
+ rifampin e Ethionamide,

+ ethambutol

e cycloserine

e Mycobacterium
avium-intracellulare

Clarithromycin
+ ethambutol +
rifampin
+ clofazimine
+ ciprofloxacin
+ amikacin

Other antituberculous
drugs

o Mycobacterium
fortuitum-chelonei

Amikacin
+ doxycycline

¢ Cefoxitin,
e erythromycin,
¢ sulfonamide

e Nocardia

Septrin

¢ Minocycline,
¢ imipenem,
¢ sulfonamide

Spirochetes

e Borrelia burgdorferi Tetracycline o Amoxicillin,
(Lyme disease) o Ceftriaxone,
¢ erythromycin,
o cefuroxime axetil,
e Borrelia recurrentis Tetracycline e Amoxicillin,
(relapsing fever) e ceftriaxone,
o Ampicillin
¢ erythromycin,
o cefuroxime axetil,
¢ azithromycin
o Leptospira Penicillin e Tetracycline
o Treponema pallidum Penicillin e Tetracycline,

(syphilis)

e ceftriaxone
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Suspected or Proved

Etiologic Agent Drug(s) of First Choice Alternative Drug(s)
o Treponema pertenue Penicillin e Tetracycline

(yaws)
¢ Mycolplasmas
e Mycolplasmas Erythromycin

tetracycline

¢ Clarithromycin

Chlamydiae

o C psittaci

Tetracycline

e Chloramphenicol

e C trachomatis
( urethritis or PID)

Doxycycline
azithromycin

¢ Ofloxacin
¢ azithromycin

e C pneumoniae

Tetracycline

e Erythromycin,
¢ Clarithromycin

¢ Rickettsiae

Tetracycline

¢ Chloramphenicol

1. TMP-SMZ is a

mixture of 1 part

trimethoprim and 5 parts

sulfamethoxazole.

. Newer cephalosporins (1994) include cefotaxime, cefuroxime, ceftazidime,

ceftizoxime, cefuroxime axetil, cefixi and others.

. Erythromycin estolate is best absorbed orally but carries the highest risk of

hepatitis; erythromycin stearate and erythrom ethylsuccinate are also

available.

. All tetracyclines have similar activity against microorganisms. Dosage is

determined by rates of absorption and excretion of vary preparations.

. Penicillin G is preferred for parenteral injection; penicillin V for oral

administration- to be used only in treating infections due highly sensitive

organisms.

. Older cephalosporins are cephalothin, cefazolin, cephapirin, and cefoxitin

for parenteral injection; cephalexin and cephradine are given orally.

. Amino glycosides- gentamicin, tobramycin, amikacin, netilmicin- should be

chosen on the basis of local patterns of susceptible

. Parenteral nafcillin or oxacillin: oral dicloxacillin, cloxacillin, or oxacillin.

. Oral sulfisoxazole and trisulfapyrimidines are highly soluble in urine;

parenteral sodium sulfadiazine can be injected intravenous in treating

severely ill patients.
Anti pseudomonal

azlocillin, pipericillin.

penicillins: ticarcillin, carbenicillin, mezlocillin,

11.First choice for previously untreated urinary tract infection is a highly

soluble sulfonamide (see Note 9) TMP-SMZ (see Note 1) acceptable.
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PATIENT MANAGEMENT

The Penicillins

AGENT

ADULTS DOSAGE

BIOLOGIC
HALF-LIFE

IMPORTANT
INCOMPATIBILITIES

¢ Penicillin G
¢ Sodium Penicillin
G

¢ 30 million U/day
¢ 30 million U/day

0.5 -1 hour

¢ Ascorbic acid

¢ dilantin,

¢ heparin

¢ hydroxyzine,
phenylephrine

¢ phenothiazines

¢ Na salts of
barbiturates, sodium
bicarbonate

e protein hydrolysates

¢ vitamin B complex

¢ Phenoxymethyl
penicillin

e 1 g/day

e Same as above

¢ Methicillin

¢ 4 g/day

0.5 -1 hour

¢ Aminophylline,

¢ barbiturates,

¢ calcium salts,

e some steroids,

e sympathomimetic
agents,

e codeine,

¢ phenothiazines.
narcotic agents,

e protein hydrolysate,

¢ sodium bicarbonate,

e vitamin B complex.

e Oxacillin

¢ 6 g/day

0.7 hour

Same as above

¢ Cloxacillin
¢ Dicloxacillin

e 2 g/day
¢ 2 g/day

¢ 25 minutes
¢ 40 minutes

Same as above

e Nafcillin

¢ 6 g/day

Same as above

e Ampicillin

e 8 g/day

1-2hours

¢ Succinylcholine plus
as above

e Amoxicillin

¢ 1500 mg/day

1.5 hours

Same as above

e Amoxicillin
clavalanate K

¢ 500 mg/8hours

1.3 hours

Inactivates:
amino glycosides when
mixed in same container

28




sl Gl Ollaoll dulu - Serall b Lol

BIOLOGIC IMPORTANT
SIS ADULTS DOSAGE | AIF1IFE | INCOMPATIBILITIES
e Carbenicillin ¢ 40 g/day 1to 1.9 hours | « Dilantin,
disodium e sympathomimetic
agents
e Ticarcillin » 300 mg/kg/day IV 1 hour Inactivates:
disodium amino glycosides when
mixed in same container
e Piperacillin * 18 g/day 1 hour Same as above
sodium
¢ Azlocillin » 18 g/day ¢ 1 hour e Same as above
e Mezlocillin » 18 g/day ¢ 1 hour e Same as above
e Ticarcillin di Na » 18 g/day ¢ 1 hour e Same as above

/clavulanate K

Cephalosporins

First Generation
e Cefazolin « 3 g/day 1.4 hours _
¢ Cephalothin « 12 g/day 0.65 hour _
¢ Cephapirin ¢ 8 g/ day 0.6 hour _
Second Generation
» Cefamandole « 6 g/day 0.5 hour _
* Cefonicid e 2 g/day 4.5 hour -
* Ceforanide « 2 g/day 2.9 hours _
» Cefoxitin * 12 g/day 1 hour -
» Cefuroxime « 6 g/day 1.3 hour _
Third Generation
e Cefoperazone

Sodium * 12 g/day 2 hours _
J Cglz)dr?uxr:qme ¢ 12 g/day 1 hour )
» Ceftazidime « 6 g/day 1.7 hours _
» Ceftizoxime Na e 12 g/day 1.7 hours _
» Moxalactam N 12 g/day 1.7 hours
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Miscillaneous Antibiotics

AGENT

ADULTS DOSAGE

BIOLOGIC
HALF-LIFE

IMPORTANT
INCOMPATIBILITIES

¢ Chloramphenical

e 4g/day

3.5-5 hours

¢ Ascorbic acid,

o dilantin,

¢ heparin,

e some steroids,

¢ phenothiazines,

¢ protein hydrolysate,
¢ vitamin B complex

¢ Erythromycin

¢ 4 g/day

1.5 hours

¢ Dilantin,

¢ heparin,

e some barbiturates,

o protein hydrolysate,
e vitamin B complex

¢ Vancomycin

e 3 g /day

2 to 4 hours

e Aminophylline,
e some steroids,
¢ dilantin,

¢ heparin,

¢ phenothiazines

e Lincomycin

« 1800 mg/day

4.4 hours

¢ Dilantin,
¢ hydrocortisone,
¢ vitamin B complex

e Bacitracin

» 100,000 U/day

1.3 hours

¢ Colistimethate

¢ 350 mg/day

1.5-2 hours

¢ Hydrocortisone,
¢ hydroxyzine

¢ Polymixin B

¢ 200 mg/day

¢ Dilantin,

e protein hydrolysate,
¢ heparin

e some steroids

¢ Rifampin

¢ 600 mg/day

3 hours

e Clindamycin
phosphate

¢ 1200 - 2700
mg/day

3 hours

Physically incompatible
with:

e ampicillin,

¢ phenytoin sodium,

¢ barbiturates,

e aminophylline,

e calcium gluconate,

e magnesium sulfate.
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BIOLOGIC IMPORTANT
SIS ADULTS DOSAGE | A\ FIIIFE | INCOMPATIBILITIES
e Imipenem e 2 to 4 g/day 1 hour Not recommended to be
physically added to
other antibiotics, but
may be administered
concomitantly with other
antibiotics
e Aztreonam « Not established 1 hour Not established
e Ciprofloxacin ¢ 200 to 400 4 hours Interacts with:
mg/day theophylline, leading to

elevated levels of
theophylline
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INTRODUCTION




Control of  hospital-acquired
infections is a major concern for
all medical workers.

made the need of application of
good infection control practices
essential in every hospital.

M. Shams Eldin Sadek (Helwan Hospital)



The occurrence of:

Outbreaks are preventable
so long the basic principles
of infection control are
followed.

M. Shams Eldin Sadek (Helwan Hospital)



‘The new challenges that we are
facing:
1. the rapid development in
technology of medical devices,

2. the increase rate of invasive
procedures,

3. the appearance of multi-drug
resistant micro-organisms and
above all the increase costs,

M. Shams Eldin Sadek (Helwan Hospital)



INFECTION
CONTROL




Definition:
It means doing everything

possible to prevent Hospital
acquired infection.

(nosocomial infection).




This infection could be:

1- Urinary tract infection.

2- Respiratory tract infection.
3- Hepatitis.

3- Wound infections.

4- Food-born diseases.




We must prevent infection to:
1 Patients : cross infection.
2.Health care staff.
3.Visitors.

4 .Surrounding Environment.

M. Shams Eldin Sadek (Helwan Hospital)



Importance of
infection control:

= Health care cost.
= Infection could be fatal.

s Health care personnel if
infected could be out of work.

= Nosocomial infections :
Affect 3 in 100 patients.

M. Shams Eldin Sadek (Helwan Hospital)



Why nosocomial infection?

1.

Sick people are treated in close
quarters.

. Microorganisms are present.
. Frequent contacts between people with

illness and weak people.

.Large amounts of contaminated

wastes. Equipment, supplies must de
handled and processed.

M. Shams Eldin Sadek (Helwan Hospital)



‘ Some procedures that save lives
may increase risk of infection:

1.Catheterization.

2 .Inhalation therapy.

3.Antibiotics: drug-resistant bacteria).

4.$ur'ger'y: requires cutting the skin.

M. Shams Eldin Sadek (Helwan Hospital)



Who can get infections?

1.Patients with low resistance.

2.Health care personnel.

M. Shams Eldin Sadek (Helwan Hospital)



1 .Patients with low resistance.

* Newborns (premature),

+ Elderly patients.

» Surgical patients.

- Seriously ill as in burns, ICU, CCU.

* Long term patients, (corticosteroids)

M. Shams Eldin Sadek (Helwan Hospital)



How are infections spread:
Six links in a chain.

1.Microorganisms.
2.A carrier:
(person carrying microorganisms).

3.A way out (exit).

M. Shams Eldin Sadek (Helwan Hospital)



How are infections spread
(cont.):

1. A method of traveling.
2. A way to another person.
3. A susceptible person.




‘Infection control procedures:
Aimed at breaking the infection chain

by removing one of the above links.

1. Cleanliness is the key to
infection control.

2. Hand washing.

3. Other protective measures:
Gowns, gloves, mask, cap and
boots.

M. Shams Eldin Sadek (Helwan Hospital)



Cleanliness is:
the key to infection control

M. Shams Eldin Sadek (Helwan Hospital)



Hand washing

is important before and
after the work, before and
after contact with each
patient, on handling
contaminated items, using
toilet, before eating or
drinking.




\
Other protective measures:

= Gowns
= gloves
= masks
H COPS

= boots.

M. Shams Eldin Sadek (Helwan Hospital)



1 -Nurse:
1.Be alert

2.Avoid unnecessary contacts

3.Use sterile equipment.

4 Apply strict precaution on

dressing.

M. Shams Eldin Sadek (Helwan Hospital)



1 -Nurse(Cont):

5.Dispose contaminated items

6.Never use patient items.

7.Remind patient and visitors
the importance of hand
washing




2- CSSD Nurse:

Handle with care
1.Pre-clean items

2. Know the right procedure
3. Pay attention to details.
4. Prevent recontamination.




Personnel advice:
1- Get immunization
2- Report any illness
3- Have periodic check up

4- Maintain good health.

M. Shams Eldin Sadek (Helwan Hospital)



MODE OF

SPREAD OF
INFECTION




Modes of spread of infection:
1- Infection by contact.
2- Infection transmitted by air.
3- Infection aquired with water.
4- Infection acquired from food.
5- Infection by inoculation.
6- Vector born transmission.

M.Shams Eldin Sadek
(Helwan General Hospital)



1- Infection by contact:

In this mode of transmission,
the susceptible person has
direct or indirect contact
with the source of infection.

A- Direct contact:
B- Indirect contact:

M.Shams Eldin Sadek
(Helwan General Hospital) 3



A- Direct contact:

Is the most common way of
transmission, it involves skin-
to-skin contact from one
patient to another or from
health care worker to a
patient e.g., handshaking.

M.Shams Eldin Sadek
(Helwan General Hospital)



Microorganisms on the
hands may be resident,
persistent and not readily
removed by hand washing
or transient

i.e., recently acquired.

M.Shams Eldin Sadek
(Helwan General Hospital) 5



The most important
organisms are:

Staph. aureus, Strept.
pyogens and Gram-negative

bacilli. as klebsiella and
Serratia, Candida, C.
diphtheria, respiratory

syncetial and rhino-viruses.

M.Shams Eldin Sadek
(Helwan General Hospital)



Introduction of hand-washing is
always accompanied by
reduction of infection rate.

Todophores, chlorhexidine and
alcoholic preparations are used
and are effective in elimination
of most pathogens.

M.Shams Eldin Sadek
(Helwan General Hospital) 7



Occurs when contaminated
inanimate surfaces come in contact
with susceptible person (patient),

thermometers, clothing of
personnel which can o]
contaminated with patients

pathogen such as Staph. aureus
and less frequently Gram-negative
bacilli.

M.Shams Eldin Sadek
(Helwan General Hospital) 8



The effectiveness of air born route
depends on the source, the number
of micro-organisms and the degree
of dispersal and on survival and the
retention of pathogenecity in the air
or environment and the size of
infection dose.

M.Shams Eldin Sadek
(Helwan General Hospital) 9



They are produced by:
coughing,

sheezing,

talking

During suctioning,
bronchoscopy.

M.Shams Eldin Sadek
(Helwan General Hospital)
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There are two mechanisms
of air transmission:

A- Droplet infection:
B- Air-Born:

M.Shams Eldin Sadek
(Helwan General Hospital)
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There are two mechanisms
of air transmission:
A- Droplet infection:

Is produced by droplets larger
than 5 microns and it rapidly
settle out on the surfaces. They
are not transmitted beyond few
centimeters from the source: A
close contact (less than 1m) is
necessary for transmission.

M.Shams Eldin Sadek
(Helwan General Hospital) 12



Examples of droplet infections:

Haemophylus influenza type b,
Neisseria meningitidis, diphtheria,

Streptococcal pharyngitis,
pneumococcal pneumonia, scarlet
fever, mycoplasma  pneumonia,

pertussis.

M.Shams Eldin Sadek
(Helwan General Hospital) 13



N.B. 6ram-negative bacilli: Tend
to die on dessication and
infection by aerial route is
confined to the

use of nebulized spray.

Adenovirus, influenza, mumps,
rubella.

M.Shams Eldin Sadek
(Helwan General Hospital) 14



B- Air-Born:

Is produced by droplet less than 5
microns. The droplets remain
suspended in the air for long periods
and once inhaled they can reach
alveoli readily. Those that resist
dryness can remain from hours to
days and may infect persons within
a room or transmitted for long
distances with air currents.

M.Shams Eldin Sadek
(Helwan General Hospital) 15



1- Bacterial: Tuberculosis:

Air born spread can occur by very
few organisms. Only patients with
Ziehl-Neelsen positive pulmonary TB
are regarded as constituting an
infection risk. The infectivity
decline by 2 weeks treatment.

2- Viral: Measles, varicella.

M.Shams Eldin Sadek
(Helwan General Hospital) 16



Aspergillus have been shown to
be a significant cause of
infection in cardiac surgery and
immunosuppressed patients.

Outbreaks have been associated
with building work in hospital.

M.Shams Eldin Sadek
(Helwan General Hospital) 17



Effective  ventilation systems
ensure the flow of air from the
theatre to outside. Minimum
movement and restriction of
patients blankets and dressing to

anterooms reduce the air count.

M.Shams Eldin Sadek
(Helwan General Hospital) 18



Pseudomonas may multiply in any
moist area and resistant to
antibiotics and disinfectants. It has
been found in dental  units,
nebulizers, whirle pools, hot baths,
mattresses, sinks, taps, plants, and
flowers. However, the strains
carried by the patients are different
from those found in inanimate sites.

M.Shams Eldin Sadek
(Helwan General Hospital) 19



Being resistant to disinfectants
,the use of contaminated
disinfectant lead to infection in
open wound, IV infection and
catheterization. Infected
nebulizers give rise to
respiratory infection. Aeromonas
hydrophila: causes pneumonia and
sepsis in immunologically impaired

patients.

M.Shams Eldin Sadek
(Helwan General Hospital)
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4- Infection acquired from food

Gastrointestinal pathogens may be
transmitted by food. Hospital
food can be the source of
antibiotic resistant bacteria which
colonize gut and cause infection in
susceptible patients.

M.Shams Eldin Sadek
(Helwan General Hospital) 21



Salmonella sps and Clostridium
perfringes account for  most
outbreaks. Occasional outbreaks are
due to Staph. aureus and bacillus

sps.
Salmonella infection are usually
associated with poultry and meat
and Cl. perfringes are associated
with meat. The catering faults are
incomplete defrosting of frozen
meats and poultry, insufficient

cooking, madgﬁmae?a;’&ka'philling and ,,

P Py



Most outbreaks are not food born
but are endemic incidents caused
by person to person spread or
contaminated fomites. The food
born spread account for 11% of
hospital outbreaks. Antibiotic
resistant bacteria: such as Psd.
Aeruginosa, klebsiella and E.coli
colonize the patients.

M.Shams Eldin Sadek
(Helwan General Hospital) 23



Attention should be given to the
long periods of time taken for
prepared food to be served to
patients. Many reservoirs of
infection in inanimate
environment and equipment may
exist in kitchens and the
ingredient themselves may not be

sterile.

M.Shams Eldin Sadek
(Helwan General Hospital)
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The immediate environment if
heavily contaminated could be a
potential source of air born and
also of infection by direct
contact with another patient.

M.Shams Eldin Sadek
(Helwan General Hospital)
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From equipment:

Equipment that escaped
attention, because the risks
associated with them appeared to
be low, and others which are
difficult to clean and disinfect or
are expensive are now important
sources of infection. Patients
with impaired immunity are
susceptible to opportunistic

M.Shams Eldin Sadek

(Helwan General Hospital) or'ganisms 20



Phycomycosis could develop in
macerated areas under adhesive
plaster contaminated with Rhizopus

Spps.

Bed pans and urinal could be
important in the spread of enteric
bacteria such as Clost. difficile
and antibiotic resistant Gram
negative bacilli.

M.Shams Eldin Sadek
(Helwan General Hospital) 27



Special decontamination measures
are essential for these resistant
pathogens. Rectal thermometers
are responsible for the spread

of salmonella.

Fibreoptic =~ endoscopes  are
difficult to be disinfected; S.
typhi, pseudomonas and M.TB,
hepatitis B can be transmitted

by them

M.Shams Eldin Sadek
(Helwan General Hospital)
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Single use disposable needles
reduce the transmission of
infection by this route.

a- Few agents such as slow virus

of Creutzfeld and Jacob disease
are resistant to heat and
disinfection and caused infection
as result of neurosurgery.

M.Shams Eldin Sadek
(Helwan General Hospital) 29



b- Infection by blood transfusion:

Infection transmitted by blood such
as hepatitis B and HIV has been
reduced by donor selection, screening
for antigen and antibody. Efforts
are made to exclude Hepatitis C,
delta agent, CMV, Epstein Bar virus,
brucellosis, syphylis, Malaria,
Toxoplasmosis, trypanosomiasis,
salmonellosis & filariasis.

M.Shams Eldin Sadek
(Helwan General Hospital) 30



c- Infection by accidental
inoculation:

In the past TB of the skin was
common as a consequence of
inoculation. In the pre-antibiotic
minor injury with Strept pyogenes
result in septicemia. Now the main
risk of injuries are infection with
viruses such as hepatitis B, HIV
and haemorrhagic fevers.

M.Shams Eldin Sadek
(Helwan General Hospital) 31



Extrinsic contamination of donor
blood is not uncommon. Stored blood
may contain large number of
bacteria.

Outbreaks of serious infection and
endotoxic shock have been caused by
heavily contaminated infusion fluid.

M.Shams Eldin Sadek
(Helwan General Hospital) 32



failure of sterilization during
manufacture, cracks in containers,
parentral nutrition support the
growth of micro-organisms such as
Klebsiella and Enterobacter spp,
Candida and other fungal infection.

M.Shams Eldin Sadek
(Helwan General Hospital) 33



Although rare tfransmission
of:
shigella and salmonella in
hospital could be by flies.

Malaria (plasmodia) is
transmitted by  mosquito
bites.

Rats , fleas & roaches share
M.Shams Eldin

in the-spread-of plague. -






Modern isolation practices are
based on the concept of
isolating the disease not the
patient. The word precaution is
better applied for the sake of
patient psychology.

Dr. M. Shams Eldin Sadek (Helwan Hospital)



The purpose of precaution
procedures is to protect
compromised patient from
environment and to prevent
the spread of infection.

The epidemiology of each
infectious disease is
necessary

Dr. M. Shams Eldin Sadek (Helwan Hospital)



before decisions are made

regarding which specific
precaution procedure are to be
carried out. More over the
regulation of different
precaution procedures should
be determined according to the
hospital facilities.

Dr. M. Shams Eldin Sadek (Helwan Hospital)



If there are no individual
rooms in a given hospital it
is absurd to rule on the
isolation of patients in
individual rooms and other
possible forms of patient
isolation must be
considered.

Dr. M. Shams Eldin Sadek (Helwan Hospital)



All the recommendations of a
program should be based on
the real capabilities of the
hospital.

A continuing education program
must first be directed to nurses
as they are the personnel with
the greatest physical contact
with patients.

Dr. M. Shams Eldin Sadek (Helwan Hospital)



Isolation guidelines

(universal precaution and body substance

precautions BSI): Purpose: is to reduce
the risk of transmission of blood born
pathogens and moist body substance

pathogens

Dr. M. Shams Eldin Sadek (Helwan Hospital) 7



*from both recognized and
unrecognized sources of
infections.

Applied to blood, body fluids
secretion, excretions, non-
iIntact skin and mucous
membrane.

Dr. M. Shams Eldin Sadek (Helwan Hospital) 8



Purpose: is to reduce the risk of transmission of
infections from patients known to be infected or
colonized with highly transmissible important
pathogens and include:

1- Air-borne precautions.

2- Droplet precautions.

3- Contract precautions.

Dr. M. Shams Eldin Sadek (Helwan Hospital) 9



All are used in addition to standard precautions.

Requirements:

A-Hand washing: is the single most important measure
used to reduce the risk of transmitting and done in all

precautions.

¢+ Is frequently done after touching blood, body fluids,

secretions, excretions, contaminated articles.

Dr. M. Shams Eldin Sadek (Helwan Hospital) 10



= |s done wether or not gloves are worn.

= |t may necessary to wash hand
between procedures on the same
patient to prevent corss-contamination
of different body sites

= Use soap and water.

= Use antiseptics e.g, chlorhexidine in
specific situation.

Dr. M. Shams Eldin Sadek (Helwan Hospital) 1"



B- Gloves:
+* Non-sterile.

¢*Change gloves between procedures

on the same patient.
+* Remove gloves immediately after use.

* Wash hands after removal of gloves.

Dr. M. Shams Eldin Sadek (Helwan Hospital)

12



C-Mask, eye protection, face
shield:

Used during procedures that are
likely to generate splashes of
blood, body fluids, secretions
and excretions.

D- Gown: Non-sterile



E- Patient care equipment:
+Single use items are discarded.

*Reusable equipment are cleaned and

sterilized.

Dr. M. Shams Eldin Sadek (Helwan Hospital) 14



F- Environmental control:

Routine care, cleaning and
disinfection of
environmental surfaces for
patient under isolation is
done.

G- Linen: double-bagged:



H- Occupational health and blood

born pathogens:

1- Disposable syringes should be used:

Do not remove needles from disposables

syringes.

Needles are not allowed to be bent or

covered.

Dr. M. Shams Eldin Sadek (Helwan Hospital) 16



= Needles, scalpels and sharp devices
are to be disposed in a

= puncture- resistant containers.

2- Use mouth-pieces (one way valves),
resuscitation bags (Ambu-bag) and
avoid mouth-to-mouth resuscitation
method.

Dr. M. Shams Eldin Sadek (Helwan Hospital)
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| - Private room: for infants, children and patient with

altered mental-status.

ll-Transmission-Based precautions:

2

1- Air-born precautions: for patients known or suspected to be
infected with less than 5 microns: droplets which may remain
suspended in the air for long periods and travel long distances
(several meters). They are produced by coughing, sneezing
suctioning, bronchoscopy.

Important diseases: tuberculosis, measles (rubeola) varicella

(InCIUdlng dlssemlnatﬁg %z%?lgglr dek (Helwan Hospital) 18



Requirements

* |s necessary with a negative air pressure which is
done by exhausting air to the outside the room by

placing a fan in the window.
* Door is kept closed.
+ 6 to 12 air changes per hour is required.

+ If air will circulate in other hospital area, high

efficiency filtratioh"is"d&rié. """ 19



* Should be worn by susceptible persons. Special
masks are available with 95% efficiency that meet

CDC recommendations for a tuberculosis respirator

* No need for respiratory protection (mask) for

immune persons.

+ Susceptible health care workers are not allowed to

enter in case immune-care.givers are available. 20



¢ Should be limited.
+ Patient wear surgical mask.

Droplet precautions:

* Droplets larger than 5 microns do not last very long

in the air and travel short distances (less than 1m).

+ Transmitted by cough, sneeze, talk, bronchoscope.

Dr. M. Shams Eldin Sadek (Helwan Hospital) 21



Important diseases:

1- Haemophilus influenza type B.

2- Invasive Neisseria meningitidis.

3-Respiratory infections: diphtheria, Mycoplasma
pneumonia, Pertussis, pneumonic  Plaque,
Streptococcal pharyngitis, scarlet fever in young,
viral infections e.g, Adenovirus, Influenza, Mumps,

Rubella, Parvovirus B19.

Dr. M. Shams Eldin Sadek (Helwan Hospital) 22



Requirements

+ |Is preferable specially for all cases having the

same disease (cohort).

¢+ If not possible: maintain a distance of at least 1

meter between patients and visitors.
+* Door may remain open.

¢+ Special air handling and ventilation is not

n ecessa ry- Dr. M. Shams Eldin Sadek (Helwan Hospital) 23



must be worn with close contact

less than 1 meter.

+Should be limited.

+Patient wear a mask.

Dr. M. Shams Eldin Sadek (Helwan Hospital)
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+ Used in suspected cases of diarrhea, respiratory
infections (bronchiolitis and croup), when patient
is infected or colonized with multi drug-resistant
organisms, with abscesses, draining wounds,
skin infections as diphtheria, Herpes simplex,
impetigo, pediculosis, scabies, zoster, viral
hemorrhagic conjunctivitis and viral infections

such as Ebola, Lassa and marburg diseases.

Dr. M. Shams Eldin Sadek (Helwan Hospital)
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Requirements

a- Is essential.

b- If not available place patient with same
infection in one room (cohort).

c-If cohorting is not available, consider the

epidemiology of the microorganism.

Dr. M. Shams Eldin Sadek (Helwan Hospital)
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a- Non sterile.

b- Changed frequently after each use.

c-Wash hands with antiseptics after
removal of gloves and before leaving the
room.

d-Bared hand should not touch patient

articles.

Dr. M. Shams Eldin Sadek (Helwan Hospital) 27



a-Non-sterile.

b-Used if clothing is expected to come in contact
with patient, environment, items or if the patient is
incontinent or has diarrhea or disharges.

c- Remove gown before leaving the room.

a-Should be limited.

B- Maintain precautions.

Dr. M. Shams Eldin Sadek (Helwan Hospital) 28



a- Each patient should have his own non-
critical patient care equipment.

b-If common use could not be avoided then
clean and disinfect them in between

patients.

Dr. M. Shams Eldin Sadek (Helwan Hospital)
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Dressings: should be double bagged.
Laboratory samples: should be labelled.

Linen: hygenic storage and processing of clean and soiled linen are

recommended.
House-keeping: routine daily cleaning and disinfection is indicated.

Visitors: in some situation the number is limited and should follow

requirements needed according to the

No special precautions are needed for dishes, glasses cups and eating
utensils. Hot water and detergents are sufficient to decontaminate these

articles.

Dr. M. Shams Eldin Sadek (Helwan Hospital) 30



SURVEILLANCE



 Name, age, sex. - Admission data / unit / bed.
*Transfer date. - Admission diagnosis.
 History of previous hospitalization.

» Antibiotic therapy. - Temperature at admission.



 Instrumentations (start and discontinuation) e.g, IV therapy,

CVP, Foley catheter, ventilation, chest tube, tracheostomy,

arterial line, solutions, soaks, wound.

‘Leucocytic count.

 CRP (neonates).

Results of cultures and sensitivities.



All these information can be obtained by both interviewing
of nurses and physicians and from nurses notes and

patient charts.

Surveillance will provide information about the frequency
of infections, the type of pathogen. Thus hospital wide
surveillance is done first to start an infection control

program then one should concentrate efforts for high risk

areas such as intensive care units, and neonatal units.



1- Early detection of outbreaks of infection so measures
are taken immediately.

2- Obtain information about efficacy of infection control
program.

3- Improve policies and procedures.
4- Observations of practices.

5- Ildentify source route and route of transmissions of
infection.

6- Detection of antibiotic resistance.



1- Ratio, incidence of infection or number of cases / 1000
patients-days.

2- By site of infections e.g, respiratory tract infection (RTI),
tract infection(UTI) etc....

3- By unit e.g, CCU, ICU, NICU, etc...



+ Also monthly reports should be sent to clinical services
concerned and to infection control meeting in order to
discuss it and to take proper measures to lower it in the
future.

¢ It is necessary to maintain a good communications with
health care workers and explain the cost benefits of
measures recommended to solve infection problems.

* Notifications of infection forms is filled by nurse
supervisors and will provide information to ICN that will
help in the surveillance system.



HOSPITAL SHEET

AMD/UNT/Bed................. admission Date...........
Transfer Date.................. Unit/Bed ................ Patient Name :
Age :
Transfer Date ................. Ut bed - . Age :
Admission Diagnosis..........ccocciiiiiiiiciiii e
History of Rrzvicus|Hespltaizagicii ....].. Antibiotic Therany ..|....

Temperature At
Admission:

*Leucocytic Count:
‘CRP :



INFECTION
CONTROL
PROGRAM




The program should involve:

1- Surveillance. 2- Personnel.
3- Education.

a- Clinical: done daily by the infection control
officer (Nurse) to provide information about
problems that exist in the hospital, frequency
and type of infections which will help the
hospital epidemiologist or microbiologist to
decide the policies required to minimize
infection. The surveillance help in raising the
knowledge about infection control among
health care worker by in-service education.



b- Environmental:

1- Essentially done to check medical equipment
such as sterilizers (steam, ethylene oxide),
water tanks etc....

2-Routine culture of environment and personnel
is not done unless there is an outbreak of

infection.



a-The program should provide measures for
prevention, detection and treatment of infection
among hospital personnel.

b-Pre-employment physical examination should
include medical history, clinical examination
chest x-ray, HBsAg test, and tuberculin test if
needed.

c- Diagnostic tests are done annually for health
care workers e.g, stool culture for dietary
employee, chest x-ray for all workers and
tuberculin test if needed.

d- Policies distributed to all hospital areas are
asked to be followed by all personnel.



+ Orientation lecture is given to all newly employed

personnel of all departments and include:
a- Infection control principles and policies.

b-Basic knowledge of hygiene, microbiology, epidemiology
of infectious disease which is given specially to nursing

service personnel.



INFECTION CONTROL PERSONNEL

Is the chairperson of infection control committee.
Is a consultant in microbiology or epidemiology.
Is responsible for all activity of infection control.

Information provided by the surveillance system enable him
or her to identify patients who pose a particular problem of
infection control to protect other patients and health care
workers.

Should be aware of weekly trends of hospital flora by
reviewing microbiology reports.



¢

*

*

2

Should be able to do all laboratory tests required for

infection control purpose.

Review of existing practices in the hospital.

Evaluate new materials to be used in infection control.
Test potency of new disinfectants and antiseptics.

Monitor the use of antibiotics and collaborate with antibiotic

committee In establishing antibiotic policy.



¢ Must be involved in education and orientation of all
personnel with regard aseptic procedures and infection

control policies.

* Provide information on infection problems to hospital

manager.

+ Establish policies and procedures for each department

in collaboration with infection control committee.



¢ There should be one ICP for every 250 beds. Larger staff is
needed for hospital with special services as intensive care

units, renal dialysis, transplantation units etc...

¢

* |s employed full time on infection control.
* Is registered as general supervisor nurse.

¢+ Should have a working knowledge of epidemiology of
infectious disease, patient care activities, education and

communications talents.



Obtain information concerning patients with infections. All
data are recorded on surveillance data forms and reviewed

with infection control doctor.

Recommend the appropriate procedures and techniques to
eliminate the infection sources and the proper precautions

that should be followed by health care personnel.

Conduct epidemiologic investigations of infection outbreaks
and decide with infection control doctor the measures

required to solve these problems.

Responsible for in-service education.



* Responsible for orientation program given to new

employed personnel.

+ Responsible for education of hospital personnel and

discuss all infection control problems with them.

¢+ Use if possible video tape on infection control in

education.

¢+ Review environmental cleaning methods, agents and

frequency in all departments.



¢+ Maintain communications with all supervisors, head nurse

and doctors through meeting.

+ Prepare monthly reports and statistics for infection control

committee.

+ Other duties; check for waste diposal, use of insecticides

etc...

+ Attend infection control conferences.



INFECTION CONTROL COMMITTEE

1- Infection control team. 2- Hospital manager.

3- Chief department of surgery.

4-Chief department of theatre (operation room) and anaesthesia.
5- Laboratory department mainly microbiology.

6- Department of pediatrics and neonates.

7- Intensive and critical care units.



8-Pharmacy service.

9-House keeping service.

10-Food service.

11-Central service sterilization department (CSSD).
12-Maintenance department.

13-Chief of nursing office.

14-Department of infectious diseases.



+ Additional departments are invited according to infection
control problems discussed in the meeting of the

committee.

+ The infection control committee meet either once or
twice monthly. The meeting is prepared by the infection
control team. Minutes must be recorded each time and

distributed to all members and to the hospital executive

committee members.



1- Reviewing policies and procedures and approve the

appropriate one.

2- Discussing problems of infection control and measures

necessary to solve it.

3-Detection of unusual increase in incidence of infection in

an area and discuss measures to control it.

4-Control the spread of an outbreak.



Rational Use
Of Antibiotics
In Hospitals




Subiject

e Infections, Antibiotic, and Their cost.

eOperative wound infections and its
prophylaxis.

eFilm on: Antibiotic prophylaxis In
surgery.

e Operative on ADIS/HEPATITIS patient.

e Protecting your patient and yourself.

e Antibiotic Protocols for hospital.




e Rest

e Nutrition

e Immunopotentiation
e Drainage

e Antibiotics




Cost and Price

Cost — Price %
Cost > Price v

Cost: All what is needed to obtain, or all
what is incurred by.

Price: The money paid to buy or the
money received from selling.




The Cost of Infection

e All activity

e Suffering

e Disability

e Price of treatment.




The Cost of Antibiotics

e Price
e Possible anaphylaxis

e Side effects

e Emergency of resistant
strains




Infection \Y Antibiotics %

Infection Vv Body defense mechanisms v

Infection is overcome by body
defense mechanisms.




Operative Wound Infection

Pre Lister Now

90%\ / 3%

Asepsis and Antisepsis




Types Operative Wounds

Type Example Infection
Rate
Clean Goiter 2%
Potentially o
contaminated Cholesytectomy 10%
Contaminated Colectomy 25%
Heavily Field Trauma 60%

Contaminated




The Aim of Surgical
Prophylaxis

Is

To achieve a high tissue level
of a suitable antibiotic in the
operative wound before
exposed to infection.




Recommended Suraical Prophvlaxis

eClean

e Potentially contaminated

eContaminated

e Heavily contaminated

None

One Antibiotic,
preoperative

One Antibiotic, complete
Course.

Combination Antibiotics,
complete course.

11




AIDS

AIDS is transmitted by blood contact.

Blood contact means:

The blood (or infected fluid) of the
patient has touched another person’s
body in a way that may allow it to reach
the circulation.




Blood contact

eSexual activity
eChild birth
eLactation

¢Cross injection
¢ Blood transfusion

+Infected blood touching abraded skin or mucous
membranes

+Micro injections (Needle stick)

*Wound by soiled instrument

13




To Protect Your Patient

eBlood contact None

eSyringes and needles Use only once

eBlood transfusion Only tested blood

14




To protect your staff and
yourself

1: The Staff

e Most experienced

e Exclude members with wounds
e Should be Sero screened

e Double (or special) gloves




2: The Instruments

e Use disposables when possible

e Avoid scalpel (use scissors, U.S.,
cautery, laser)

e Avoid needles (use clips and staples)

e Avoid sharp pointed instruments(no
towel clips)

e Use special (non-pointed) needles




3. The Technique

e Standard methods
e Non-touch techniques
e If blood contact occurs

-Bleed site
-Give AZT
-Sero screen




4: Operating Room

e Remove all unneeded equipment

e Special label and double packing of
specimens

e Special disposal of sharp instruments

e Collect disposables for incineration

e Collect reusables for sterilization
before cleaning, sorting and
resterilization

e Sterilize room




Hospital Antibiotic policy
Why?

¢ Improve efficiency

¢ Improve effectiveness
¢ Avoid drawbacks

¢ Save Money




Elements of a Hospital
Antibiotic Policy

¢ Essential drug list

¢Who is to prescribe what

¢ How long is the course

¢+ When to stop before the end of the course
¢ When to change to another antibiotic

¢ The use of culture and sensitivity

¢ Follow-up committees

¢ Relation to infection control committees
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