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(30%-50%) Infuenza A B
Parainfuenza 1, 2 3
Rhinovirus
Coronavirus
Adenovirus
Respiratory syncytial virus (RSV)

 ( )
 (5%-10%)

Chlamydophila pneumoniae
Mycoplasma pneumonite

(40%-50%)
20%

Haemophilus infuenzae )
Haemophilus parainfuenzae
Moraxella catarrhalis
Streptococcus pneumoniae

 (Escherichia coli, Klebsiella pneumoniae)
Pseudomonas aeruginosa
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Pseudomonas aeruginosa?
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3. P. aeruginosa

4. P. aeruginosa
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6.
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2. CURB-65: 0-1

3. CRB-65: 1-2

4. 2 92%
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 –

1.  > 65 
2. (< 8 )
3.  > 40mg/dl
4. 30/min
5. < 90mmHg,  < 60 mmHg

0  1 2 > 3

 9,2% 1,5%  22%

 -

1.  > 65 
2.   (< 8 )
3. 30/min
4. < 90mmHg,  < 60 mmHg

0 1  2 3  4

 8,15% 1,2%  31%

?

1. Klebsiella pneumoniae

2. Mycoplasma pneumoniae

3. Streptococcus pneumoniae

4. Influenza A & B

5. Legionella spp

6. Chlamydophila pneumoniae

7. Staphylococcus aureus
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1.

2.  Gram, Ziehl-Neelsen
. Koch

3.  (
Gram)

4.  ( ).

:  >25 
 <10 . 

.

.

:

5. Legionella sp. (o 1) S. pneumoniae
).

6.

(RSV)
7. (M. pneumoniae, C. pneumoniae,

Legionella sp.)

8.
PCR ycoplasma pneumoniae, Chlamydophila pneumoniae

Legionella sp

?

1.  6

2.

3.  4

4.
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Pseudomonas aeruginos
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 + 

Pseudomonas aeruginos
)

(Aztreonam)

)

)

(  3 . )
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Staphylococcusaureus

 7-10  (  3 
)

Legionella sp.  14
,

: 3 .
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 CA-MRSA?

1.

2.

3.

4.  PVL

5.
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(health care associated pneumonia-HCAP)

) 
)

(Ventilator Associated Tracheobronchitis):

 VAP 
 ( )
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:

 >38°C  <36°C

 >12.000  <4.000 

:

 (
).

 72 
.

 Gram 

VAP .
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A.

1. 103 cfu/ml

2. 104 cfu/ml

3. 105 cfu/ml

4. 106 cfu/ml

B. BAL
1. 103 cfu/ml

2. 104 cfu/ml

3. 105 cfu/ml

4. 106 cfu/ml

C.  PSB
1. 103 cfu/ml

2. 104 cfu/ml

3. 105 cfu/ml

4. 106 cfu/ml

 (HAP/VAP)
:

P/VAP :
 4 ,

 « » 
.

 HAP/VAP :  5
, 

.

 VAP

MDR  XDR Gram-

!) >2 

’ 
-

)

(FEV1 <30%)
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 VAP,

?

1.

2.

3.

4.

 5

 VAP.

.

VAP ( . ) VAP ( 5 . )

Streptococcus pneumoniae
Haemophilus influenzae

oraxella
Methicillin-sensitive S.aureus

:
(E.coli,K. Pneumoniae, Enterobacter sp.

Proteus sp., Serratia marcescens)
OXI Pseudomonas aeruginosa

Pseudomonas aeruginosa
K. pneumoniae (ESBL+)

Acinetobacter sp
 Gram (-) 

3.8)
MRSA
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. HAP/VAP (early onset) 

+ 

, 

. HAP/VAP (late onset) 

+

?

1.
 <9

2.

3. .

4.

5.

6.
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:

1.

2.

3.

4.

5.

1.

2.

Candida sp. 

?

:

 (
).

Pseudomonas
aeruginosa, S.aureus,

.

 3 .
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:

1.

2.

3.

4.

Morel et al. Crit Care 2010;14:R225

 143  VAP

De-escalation No de-escalation

 (143) 58 87

 28 12 % 43.5% p<0.05

 ( ) 17.2 ± 1.2 22.7 ± 6.3 p<0.05

Giantsou E. et al Intensive Care Med 2007;33:1533

No influence in relapse rates

Pseudomonas aeruginosa
Acinetobacter spp?

1. 10 

2. 14 

3. 21 

4. 28 
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 VAP

.

 72 

 8 
P. aeruginosa  Acinetobacter.

P. aeruginosa Acinetobacter
 14 

 21 

, 
 ( ) 

 <0.5ng/ml
 80% . <0.25ng/ml

Chastre J, et al. Lancet, February 6, 2010

The Duration of Therapy
Use of Procalcitonin in the ICU

Guidelines for continuing or stopping of antibiotics

Concentration
<0.25 g/L

Stopping of antibiotics
strongly encouraged

Decrease by 80% from
peak concentration, or

concentration
0.25 and <0.5 g/L

Stopping of antibiotics
encouraged

Decrease by <80% from
peak concentration, or

concentration
0.5

Continuing of
antibiotics encouraged

Increase of
concentration

compared with peak
concentration and

concentration
0.5 g/L

Changing of antibiotics
strongly encouraged

•  70 , , 

•  3  2012 

• : PO2 45, PCO2 67

• , 

• : 

•

Klebsiella pneumoniae?
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•  3 , 
 ( =39,5°C)

: Klebsiella pneumoniae >105 cfu/ml.
•  1g x3 IV 

500mg x2 IV
•  4

:
•  16 g/ml (A)
•  >32 g/ml (A)
•  4 g/ml (E)
•  8 g/ml (A)
•  4 g/ml (I)
•  64 g/ml (E)

?

Klebsiella pneumoniae?

?
 XDR 

Klebsiella pneunomiae

?

?
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Eur Resp J 2007, Inf Care Med 2007, CID 2003, Pharmacother 2005

• 91  90 
•  75%  72%

 2005

• 76  144 
•  15%-57% 17%-57%

 2003  2007

K. pneumoniae

 ( )
 XDR

Gram- :
 XDR

 VAP

Klebsiella pneumoniae
?

1.

2.
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 50 
Klebsiella pneumoniae

MIC
g/ml) .  (%)

1 17 29,4%

2 12 25%

4 7 28,6%

8 6 33,3%

>8 8 75,0%

 15 
P=0.02 Tzouvelekis LS, et al. Clin Microbiol Rev 2012;25:682

Klebsiella
pneumoniae

34 

298 

161  KPC(+)

140  MBL(+)

244 

32 VAP

Tzouvelekis LS, et al. Clin Microbiol Rev 2012;25:682

 294 Klebsiella pneumoniae

A B C D E F G
0

20

40

60

N=36

N=62
N=21

N=36

N=72
N=56

N=14

Treatment regimen

Fa
ilu

re
 (%

)

• A:  2  in vitro

MIC g/ml: 8.3%**

• B:  2  in vitro
: 29%

• C: :
24%

• D:
(MIC g/ml): 25%

• E: : 35.7%

• F: : 47.2%

• G: : 54%

*70% , 20% VAP+HAP

A vs B p=0.02
A vs E p=0.03
A vs F p<0.0001
A vs G p<0.0001

B vs G p=0.014
C vs G p=0.04
D vs G p=0.03

** 

Tzouvelekis LS, et al. Clin Microbiol Rev 2012;25:682
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Klebsiella pneumoniae
: 

1. Klebsiella pneumoniae VIM(+) KPC(+) MIC
g/ml

(2g x3 x4)
(1g x3) 3-4

in vitro
.

2. MIC >4 g/ml

in vitro .

 in vivo 
PK/PDs?

?

:
47,2%

3 . x3 IV

 ( )
 1 . iu

: 

1mg Colistin=12.500 iu

!!



21

Plachouras D, et al. AAC 2009;53:3430

. IU:
14,4 2,5 .

(3 IU)
0,6 g/ml)

g/ml.

:

 9-10 . iu

’ 24  4,5 . iu/12
 3 ./8

: 12 . iu  2  3

: 2 . iu  12

AAC 2011;55:3284

??

……

Klebsiella pneumoniae
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 VAP
Klebsiella

pneumoniae KPC-2(+)
.  MIC  8 g/ml.

??
1.

2.

3.

4. + 

5. + 

6.  + 

 VAP :
•
•
•

Klebsiella pneumoniae >106 cfu/ml,  ESBL.

??

1.

2.

3.
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IDSA Guidelines 2012

Clin Infect Dis 2012; 55(10):e86–102
Clin Infect Dis 2012;54(8):e72–112

Practice Guidelines for the Diagnosis
and Management of Group A

Streptococcal Pharyngitis

Shulman ST, et al.
Clin Infect Dis 2012;55(10):e86–102



24

Bacterial etiology of acute pharyngitis

Viral etiology of acute pharyngitis
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Microbial etiology of acute pharyngitis

Epidemiologic and clinical features suggestive of group A streptococcal
(GAS) pharyngitis

Epidemiologic and clinical features suggestive of viral pharyngitis
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;

;

1. GAS
2. Mycoplasma
3. Coxsackie virus
4. HIV
5.

;
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;

1. GAS
2. Coxsackie virus
3. EBV
4. CMV
5.

Clinical and epidemiological findings and diagnosis of pharyngitis due to
GABS

Clinical and epidemiological findings,
either individually or collectively,

cannot definitively predict the presence of GAS
pharyngitis.

Clinical and epidemiological findings and diagnosis of
pharyngitis due to GABS

They can, however, identify persons for whom
the probability of GABS pharyngitis is:

high (and for whom throat culture or rapid

antigen detection testing is indicated), or
low (thus, neither is required).
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 GAS;

1. <5%
2. 5-15%
3. 15-20%
4. >20%

How should the diagnosis of GAS pharyngitis
in adults be established?

Routine use of back-up throat cultures for those with a
negative RADT is not necessary for adults in usual
circumstances, because of:
- the low incidence of GAS pharyngitis
and
- the risk of subsequent acute rheumatic

fever is generally exceptionally low.
(strong, moderate)

How should the diagnosis of GAS pharyngitis in children and adolescents be
established?

Negative RADT test should be backed up by a throat
culture.
(strong, high)

Positive RADT do not necessitate a back-up
culture because it is highly specific.
(strong, high)
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How should the diagnosis of GAS pharyngitis be established?

Anti-streptococcal antibody titers are not
recommended in the routine diagnosis of acute
pharyngitis as they reflect past but not current

events

(strong, high)

Anti-streptococcal antibody titers

ASTO and anti-DNase B, may not reach
maximum levels until 3–8 weeks after

acute GAS pharyngeal infection and
may remain elevated for months

even without active GAS infection.

Who should not undergo testing for GAS pharyngitis?

Testing for GAS usually is not recommended for
children or adults with acute pharyngitis with
clinical and epidemiological features that
strongly suggest a viral etiology, eg:

cough
rhinorrhea
hoarseness
oral ulcers                                        (strong, high)
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Diagnostic studies for GAS are not indicated for…

Children <3 years old because:
ARF is rare in children <3 years old
and
the incidence of streptococcal pharyngitis
and
the classic presentation of strept. pharyngitis
are uncommon in this age group.

Children <3 years old with pharyngitis

GAS infection in children <3 years old is often
associated with:

fever
mucopurulent rhinitis
excoriated nares, and
diffuse adenopathy

Exudative pharyngitis is rare in this age group

Who should undergo testing for GAS pharyngitis?

Selected children <3 years old
who have other risk factors,

such as an older sibling with GAS infection,
may be considered for testing

(strong, moderate)
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Follow-up post-treatment throat cultures?

Follow-up post-treatment throat cultures
or RADT are not recommended routinely

but may be considered in special circumstances

strong, high

Household contacts of patients

Diagnostic testing or empiric treatment of
asymptomatic household contacts of patients

with acute streptococcal pharyngitis
is not routinely recommended

strong, moderate

What are the treatment recommendations for patients with a
diagnosis of GAS pharyngitis?
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Antibiotic regimens recommended for
group A Streptococcal pharyngitis

Amoxicillin, oral

50 mg/kg once daily (max = 1000 mg)
or
25 mg/kg (max = 500 mg) twice daily
for 10 days

strong, high

Antibiotic regimens recommended for
group A Streptococcal pharyngitis
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Antimicrobials not recommended for treatment of GAS
pharyngitis

Tetracyclines (high prevalence of resistant strains)

Cotrimoxazole (do not eradicate GAS)

Ciprofloxacin (limited activity against GAS)

Levofloxacin and moxifloxacin
(unnecessarily broad spectrum of activity)

Clarithromycin, azithromycin (?)
(resistance)

Should adjunctive therapy be given to patients
with a diagnosis of GAS pharyngitis?

If warranted, use of an analgesic/antipyretic agent such as
acetaminophen or an NSAID for treatment of moderate to
severe symptoms or control of high fever associated with
GAS pharyngitis should be considered as an adjunct to an
appropriate antibiotic (strong, high)

Aspirin should be avoided in children (strong, moderate)

Adjunctive therapy with a corticosteroid is not
recommended (weak, moderate)

Is the patient with frequent recurrent  episodes of apparent GAS pharyngitis likely
to be a chronic pharyngeal carrier of GAS?

Clinicians caring for patients with recurrent episodes of
pharyngitis + laboratory evidence of GAS consider that:

they may be experiencing >1 episode of bona fide
streptococcal pharyngitis at close intervals,

but they also may actually be chronic pharyngeal GAS
carriers who are experiencing repeated viral infections.

(strong, moderate)
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Should we try to identify GAS carriers?

1. Yes, carriers are likely to spread GAS pharyngitis to their
close contacts

2. Yes, carriers are at risk for developing suppurative or
nonsuppurative complications

3. Yes. In special situations in which eradication of carriage
may be desirable

4. 1 + 2
5. No

There is no need to identify GAS carriers

GAS carriers do not ordinarily justify efforts to identify
them nor do they generally require therapy because:

GAS carriers are unlikely to spread GAS pharyngitis to their
close contacts and

are at little or no risk for developing suppurative or
nonsuppurative complications (eg, ARF)

(strong, moderate)

Special situations in which eradication of carriage may be desirable

During a community outbreak of ARF, acute post-streptococcal
glomerulonephritis, or invasive GAS infection.

During an outbreak of GAS pharyngitis in a closed or partially closed
community.

In the presence of a family or personal history of ARF.

When tonsillectomy is being considered only because of carriage.
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Treatment regimens for chronic carriers of group A Streptococci

Tonsillectomy ?

We do not recommend tonsillectomy
solely to reduce the frequency of

GAS pharyngitis

(strong, high)

Tonsillectomy ?

Tonsillectomy may be considered in
the rare patient whose symptomatic episodes

do not diminish in frequency over time and
for whom no alternative explanation for

recurrent GAS pharyngitis is evident.
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IDSA Clinical Practice Guideline for Acute
Bacterial Rhinosinusitis in Children and Adults

Chow AW, et al.
Clin Infect Dis 2012;54(8):e72–112

Prevalence of various respiratory pathogens from sinus aspirates in patients
with ABR
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Schematic characterization of the natural history and time
course of fever and respiratory symptoms associated with an uncomplicated viral upper

respiratory infection in children

Conventional criteria for the diagnosis of sinusitis based on the presence of
at least 2 major or 1 major and > 2 minor symptoms

Clinical presentations that best identify patients with acute bacterial vs viral
rhinosinusitis

1. Onset with persistent symptoms or signs compatible with
acute rhinosinusitis, lasting for > 10 days without any evidence
of clinical improvement. (strong, low-moderate)

2. Onset with severe symptoms or signs of high fever (>39C) and
purulent nasal discharge or facial pain lasting for at least 3–4
consecutive days at the beginning of illness.

(strong, low-moderate)
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Clinical presentations that best identify patients with acute bacterial vs viral
rhinosinusitis?

3. Onset with worsening symptoms or signs
characterized by the new onset of fever,
headache, or increase in nasal discharge
following a typical viral upper respiratory
infection that lasted 5–6 days and were
initially improving (‘‘double-sickening’’)

(strong, low-moderate)

ntibiotic treatment vs placebo

Meta-analyses of antibiotic treatment versus placebo in patients with
acute rhinosinusitis
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;

1. Amoxicillin
2. Amoxiclav
3. Levofloxacin
4. Moxifloxacin
5. Doxycycline

;

1. Amoxicillin
2. Amoxiclav
3. Levofloxacin
4. Clindamycin + cefpodoxime
5. Doxycycline

Initial empirical therapy

First-line (Daily Dose)

Children Amoxicillin-clavulanate
45 mg/kg/day, PO, bid

Adults Amoxicillin-clavulanate
500 mg/125 mg, PO, tid, or

875 mg/125 mg, PO, bid
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Amoxiclav vs amoxicillin

Amoxicillin-clavulanate rather than amoxicillin
alone is recommended as empiric antimicrobial
therapy for ABRS in:

children (strong, moderate)
in adults (weak, low)

Respiratory Fluoroquinolone vs a b-lactam

A b-lactam agent (amoxicillin/clavulanate)
rather than a respiratory fluoroquinolone

is recommended for initial empiric
antimicrobial therapy of ABRS

weak, moderate

Efficacy of Fluoroquinolones compared to a b-lactam for the treatment of acute
bacterial rhinosinusitis

Karageorgopoulos DE, et al. CMAJ 2008; 178:845–54.
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Time to bacterial eradication from the maxillary sinus in patients with ABRS
following initiation of therapy with respiratory fluoroquinolones

Second line antimicrobial regimens

Second line antimicrobial regimens for ABR in adults
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Second line antimicrobial regimens for ABR in children

‘‘High-dose’’ (2 g orally b.i.d. or 90 mg/kg/day b.i.d) amoxicillin-clavulanate

Regions with high endemic rates (>10%) of invasive PNS S.
pneumoniae
Severe infection
Attendance at daycare
Age <2 or >65 years
Recent hospitalization
Antibiotic use within the past month
Immunocompromised

weak, moderate

Should a Macrolide be used as second-line
therapy for ABRS in children or adults?

Macrolides (clarithromycin and azithromycin)
are not recommended for empiric therapy

due to high rates of resistance
among S. pneumoniae (30%)

strong, moderate
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Should Doxycycline be used as second-line
therapy for ABRS in children or adults?

Doxycycline may be used as an alternative regimen to
amoxicillin-clavulanate for initial empiric antimicrobial
therapy of ABRS in adults because:
it remains highly active against respiratory pathogens and
has excellent PK/PD properties

weak, low

Should a second- or third-generation oral Cephalosporin  be used as second-line
therapy for ABRS in children or adults?

Second-and third-generation oral cephalosporins
are no longer recommended for empiric monotherapy
of ABRS due to variable rates of resistance among Sp.

Combination therapy with a third-generation oral
cephalosporin (cefixime or cefpodoxime) plus
clindamycin may be used as second-line therapy for
children with non-type I penicillin allergy or from
regions with high endemic rates of PNS S. pneumoniae

weak, moderate

Should Cotrimoxazole be used as second-line
therapy for ABRS in children or adults?

TMP/SMX is not recommended for empiric
therapy because of high rates of resistance

among both S. pneumoniae and H. influenzae
(30%–40%)

strong, moderate
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Empiric treatment of ABRS in adults
with a history of Penicillin allergy

Either:
doxycycline
or
a respiratory fluoroquinolone
(levofloxacin or moxifloxacin)

strong, moderate

Empiric treatment of ABRS in children
with a history of Penicillin allergy

History of type I hypersensitivity to penicillin
Levofloxacin

History of non–type I hypersensitivity to pen.
Clindamycin + a 3rd-gen. oral cephalosporin
(cefixime or cefpodoxime)

weak, low

Should coverage for S. aureus (MRSA) be provided routinely during initial empiric
therapy of ABRS?

Routine antimicrobial coverage for S. aureus
or MRSA during initial empiric therapy of ABRS

is not recommended

strong, moderate
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 ABRS ;

1. 5-7 
2. 7-10 
3. 10-14 
4.

 ABRS ;

1. 5-7 
2. 7-10 
3. 10-14 
4.

Duration of treatment

Adults
5–7 days

Children
10–14 days

weak, low-moderate
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Long vs short courses of antimicrobial therapy for acute bacterial
rhinosinusitis

FalagasME, et al. Br J Clin Pharmacol 2009; 67:161–71.

Is saline irrigation of the nasal sinuses of benefit as adjunctive therapy in
patients with ABRS?

Intranasal saline irrigation with either
physiologic or hypertonic saline

is recommended as an adjunctive treatment
in adults with ABRS

weak, low-moderate

Are intranasal corticosteroids recommended as an
adjunct to antimicrobial therapy in patients with ABRS?

Intranasal corticosteroids are recommended
as an adjunct to antibiotics in the empiric

treatment of ABRS, primarily in
patients with a history of allergic rhinitis

weak, moderate
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Should topical or oral decongestants or antihistamines
be used as adjunctive therapy in patients with ABRS?

Neither topical nor oral decongestants
and/or antihistamines are recommended

as adjunctive treatment in patients with ABRS

strong, low-moderate

Nonresponsive patient

How long should initial empiric antimicrobial therapy
in the absence of clinical improvement be continued before

considering alternative management strategies?

An alternative management strategy is
recommended if:

symptoms worsen after 48–72 h of initial empiric
antimicrobial therapy or
fail to improve despite 3–5 days of initial empiric
antimicrobial therapy

strong, moderate
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Patients should be evaluated for the possibility

of resistant pathogens,
a noninfectious etiology,
structural abnormality, or
other causes for treatment failure

strong, low

Failure to respond

In managing the patient with ABRS
who has failed to respond to empiric treatment

with both first-line and second-line agents,
it is important to obtain cultures to document
whether there is persistent bacterial infection
and whether resistant pathogens are present.

Cultures

Cultures should be obtained by
direct sinus aspiration

rather than by
nasopharyngeal swab

strong, moderate
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Cultures

Endoscopically guided cultures of
the middle meatus may be considered as

an alternative in adults, but their reliability
in children has not been established

weak, moderate

Imaging techniques

In patients suspected to have suppurative
complications, axial and coronal views of
contrast-enhanced CT rather than MRI is
recommended to localize the infection

and to guide further treatment

weak, low

When is referral to a specialist indicated in a patient with presumed ABRS?

Patients who are:
seriously ill and immunocompromised,
continue to deteriorate clinically despite extended
courses of antimicrobial therapy, or
have recurrent bouts of acute rhinosinusitis with clearing
between episodes
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Algorithm for the management of acute bacterial
rhinosinusitis

ABRS: Presence of at least 2 major or
1 major and > 2 minor symptoms

Risk for antibiotic resistance
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Risk for antibiotic resistance

Refer to specialist
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Indications for Referral to a Specialist

Indications for referral to a specialist

 27/11/2012


