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CAP: still very high mortality

• Overall mortality rate in hospital is   12% - 20%

• Mortality of severe pneumonia is up to 50%

British Lung Foundation, 2013

Mongardon N et al. Crit Care 2012; 16: R155





How to improve outcome in severe CAP?

• Optimalization of ICU-admission
 timely recognition of patients at risk

 correct indication for admission to ICU

 early hemodynamic & respiratory support

• Optimalization of antimicrobial therapy

• Adjunctive therapy

Waterer GW et al. Am J Resp Crit Care Med 2011; 183: 157
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Corticosteroids for CAP

• Most widely used drugs specifically for their 
immunomodulatory activity

• Multiple mechanisms with broad range of actions
(effect on PMN, cytokines, chemokines, adhesion molecules, cellular 
inflammatory receptors, …)

1. Impairment of leukocyte function

2. Downregulation of the inflammatory response
– widespread

– largely indiscriminate

Claman HN. Exp Med Biol 1988; 245: 203

Barnes PJ. Eur J Pharmacol 2006; 533: 2



120 pts – severe CAP with high inflammatory response: CRP >150 mg/L

RCT – methylprednisolone 0,5mg/kg/12hrs for 5 days

Pneumonia Severity Index (Fine):
* I – III 30%
* IV 34%
* V 36%

Macrolide therapy: 24%

ICU admission 70% & 80%

Septic shock 17% & 31%
Mech ventilation 8% & 17%



13 RCT (through 25 May 2015)

2005 pts

“systemic corticosteroid therapy may reduce mortality by  
approximately 3%”

 12 trials  -- 1974 pts

 5,3% vs  7,9% -- OR 0,67

 benefit only in severe CAP





Stopped after 46 pts enrolled

Mortality in HC group = 0 % !!

Never ever been reproduced in 

major study!



Only pts were blinded

”stratified by severity”

but no information at all

Deaths: 4 (6,7%) vs 6 (30%)



Pts groups not completely equal

e.g. mech.ventilation p<0,04 

in favour of HC group



0,73 – 1,44



Corticosteroids for CAP

• Net effect is minimal to zero

• Net harm 
- low but not zero

(hyperglycemia, hypernatremia, VTE, sepsis, fractures, GI hemorrhage)

- cave viral pneumonia (influenza: higher mortality)



Corticosteroids for CAP



”Steroids should not be used in septic patients to prevent   

septic shock!”

Keh D et al. JAMA 2016; 316: 1775



• 3658 pts
• 35% pneumonia
• 99% MV – 99% VP - APACHE II 24

• HC 200mg ctu infusion

• Mortality 90d:
27,9% HC  vs. 28,8% - RR 0,95  (p 0,50)

• 1241 pts
• 60% pneumonia
• 91 MV – 96% VP - SOFA 12 – SAPS 56

• HC 4x50mg + FC 50µg bolus

• Mortality 90d:
43,0% HC+F  vs. 49,1% - RR  0,88  (p 0,03)



• 3658 pts
• 35% pneumonia
• 99% MV – 99% VP - APACHE II 24

• HC 200mg ctu infusion

• 1241 pts
• 60% pneumonia
• 91 MV – 96% VP - SOFA 12 – SAPS 56

• HC 4x50mg + FC 50µg bolus

Both trials showed
- improved resolution of shock
- more rapid cessation of mechanical ventilation

Benefit of anti-inflammatory therapies may be 
dependent on the risk of death

Eichacker PQ et al. Am J Resp Crit Care Med 2002; 166: 1197

Minneci PC et al. Clin Microbiol Infect 2009; 15: 308 



Macrolides for CAP

1. Expanding the spectrum of antimicrobial therapy
 guidelines (IDSA/ATS, BTS/NICE, ERS,…) all recommend 

coverage of atypical pathogens when treating ‘severe CAP’
➪ 𝜷-lactam + macrolide or fluoroquinolone

2. Immunomodulatory therapy
 still some matter of debate in case of pneumonia 
 as such not included in any of the society guidelines yet…

Mandell LA et al. Clin Infect Dis 2007; 44: 527

Woodhead M et al. Clin Microbiol Infect 2011; 17 S6: 1

Wiersinga WJ et al. Neth J Med 2012; 70: 90

NICE guidelines 2014; nice.org.uk/guidance/cg191 



Macrolides and immunomodulation

Kanoh S, Rubin BK. Clin Microbiol Rev 2010; 23(3): 590

Parnham MJ et al. Pharmacol Ther 2014; 143: 225



• Meta-analysis

• 1975 pts  from 2 RCT
1011 pts from 1 non-RCT interventional study (Blasi et al)

33332 pts from 11 observational trials

• Substantial inter-subgroup heterogeneity





• Overall hospitalised pts with CAP
 both positive and negative results

• Non-severe vs severe CAP
 non-severe: conflicting results – RCT rather negative results!

“effect of adding macrolides may be minimal in non-severe CAP”

 severe/bacteremic: mostly positive results (11 POS vs 3 NEG)!
All observational trials – 1 non-RCT interventional study
“macrolides are likely to be effective in pts with severe CAP and     
bacteremia”



Macrolides for CAP: is there harm?

1. Emergence of resistance

ECDC,  surv. report, 2017



Macrolides for CAP: is there harm?

1. Emergence of resistance

J. Verhaegen, Belgian reference lab, 2017



Macrolides for CAP: is there harm?

1. Emergence of resistance

2. Cardiac events





ONLY in observational studies, NOT in RCTs



Severity assessment

Severe CAP Non-severe CAP

If CRP >150 mg/L & no contra-

indications: start corticosteroids
(methylprednisolone 0,5mg/kg/12h for 5 d)

Comorbidities assessment and 

appropriate management

Antimicrobial treatment choice:

𝜷-lactam + macrolide

Early fluid resuscitation, 

hemodynamic and respiratory 

support

(ICU admission)

Antimicrobial treatment choice:

𝜷-lactam + macrolide

Comorbidities assessment and 

appropriate management

CAP

Ceccato A et al. Clin Chest Med 2018; 39: 753



Severity assessment

Severe CAP Non-severe CAP

If CRP >150 mg/L & no contra-

indications: start corticosteroids
(methylprednisolone 0,5mg/kg/12h for 5 d)

Comorbidities assessment and 

appropriate management

Antimicrobial treatment choice:

𝜷-lactam + macrolide (?)

Early fluid resuscitation, 

hemodynamic and respiratory 

support

(ICU admission)

Antimicrobial treatment choice:

☞ guidelines

Comorbidities assessment and 

appropriate management

CAP

Ceccato A et al. Clin Chest Med 2018; 39: 753

Remember 

James…

* 𝜷-lactam

* 𝜷-lactam + macrolide

* fluoroquinolone

“if severe septic shock, 

start corticosteroids”





Corcoran JP et al. Lancet Resp Med 2015; 3: 563-577



Cause Number %

Pulmonary infection
Thoracic surgery
Trauma
Oesophageal rupture
Spontaneous pneumothorax
Thoracentesis
Subdiafragmatic infection
Sepsis
Miscellaneous or unknown

177
66
18
15
7
6
4
4
22

55
21
6
5
2
2
1
1
7

TOTAL 319 100

Brims FJ et al. Eur Respir Rev 2010; 117: 220-228



Pleurale infectie

• Frequent probleem
– 50-60% CAP  pleuravocht (‘PPE’)

– 10% PPE wordt gecompliceerd (‘CPE’) en/of empyeem

• Belangrijke morbiditeit en mortaliteit
– Chirurgie noodzakelijk bij 20-40% CPE/empyeem

– Mortaliteit 1jaar: 20%

• At risk: ≥65jaar, immuunsuppressie,
nosocomiaal, …

– Verblijfsduur: 15dagen (20% >1md)

Nielsen J et al. Scand J Infect Dis 2011; 43: 430-435

Rahman NM et al. N Engl J Med 2011; 365: 518-526

sir William Osler
1849-1919
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– 10% PPE wordt gecompliceerd (‘CPE’) en/of empyeem

• Belangrijke morbiditeit en mortaliteit

Davies CW et al. Am J Resp Crit Care Med 1999; 160: 1682-1687

Maskell NA et al. Am J Resp crit Care Med 2006; 174: 817-823

Marks DJ et al. PLoS One 2012; 7: e30074

- Purulentie van pleuraal vocht

- Loculaties/septaties (echo)

- Laag aantal WBC

- Bacteriologie

- Vertraging in diagnose

- Vertraging in plaatsen van drain



Pleurale infectie

• Frequent probleem
– 50-60% CAP  pleuravocht (‘PPE’)

– 10% PPE wordt gecompliceerd (‘CPE’) en/of empyeem

• Belangrijke morbiditeit en mortaliteit
– Chirurgie noodzakelijk bij 20% CPE/empyeem

– Mortaliteit 1jaar: 20%
• At risk: ≥65jaar, immuunsuppressie, nosocomiaal,…

• Optimale therapie problematisch
– Laattijdig  meer complicaties!

– Niet uniform ondanks richtlijnen…

Nielsen J et al. Scand J Infect Dis 2011; 43: 430-435

Marks DJ et al. PLoS One 2012; 7: e30074



Diagnosis en therapie

Corcoran JP et al. Lancet Resp Med 2015; 3: 563-577



Diagnosis en therapie

→  RX thorax  F/P/LD

• CPE/empyeem
– Pleuraal aangelegen opaciteit

– Stompe hoek met thoraxwand

– Vormverandering tgv zwaartekracht (‘drooping’)

– Niet vrij bewegend in latere decubitus (‘no free flow’)

– Zichtbare pulmonale vaten (‘filter effect’)

<1,5cm

1,5-4,5cm

>4,5cm

klein

matig

groot

Corcoran JP et al. Lancet Resp Med 2015; 3: 563-577
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• Differentiatie massa/vocht

• Exacte locatie van pleuraal vocht
 pleurapunctie  (geen blinde puncties!)
 plaatsen thoraxdrain

Echografie thorax



• Differentiatie massa/vocht

• Exacte locatie van pleuraal vocht
 pleurapunctie  (geen blinde puncties!)
 plaatsen thoraxdrain

• Loculaties/vergroeiingen
 echo > CT

 prognose…

Echografie thorax

Huang HC et al. Chest 1999; 115: 751-756

Chen CH et al. Ultrasound Med Biol 2009; 35: 1468-1474

Mercaldi CJ et al. Chest 2013; 143: 532-538



• Aankleuring van pariëtale en viscerale pleura
(‘split pleura sign’)

• Vaak ook pleurale verdikking (>3mm)

• Wand vaak wel dunner, minder onderregelmatig dan bij 
longabces

• Compressie van aanliggende long  (geen destructie)

• Stompe hoek met thoraxwand

CT thorax
met contrast





Diagnosis en therapie

→  RX thorax  F/P/LD

- pH  (in bloedgasmachine!) 

- WBC met differentiatie

- biochemie: eiwit, LDH, glucose

- microbiologie



Stages Macroscopic 
appearance

Pleural fluid 
characteristics

Comments

Simple 
parapneumonic

exudate

Clear fluid pH>7.2
LDH<1000
Glucose>30

Antibiotics
(Drain if required on 

symptomatic 
grounds)

Complicated 
parapneumonic
(“fibrinopurulent”)

Clear fluid

Cloudy/turbid

pH<7.2
LDH>1000
Glucose<30

Gram/cult.  +/-

Chest tube 
drainage (+ …)

Empyema

Organising stage
(scar tissue, pleural peel)

Frank pus Gram/cult.  +/-

No other tests 
required

Chest tube 
drainage (+ …)

Surgery

Pleurapunctie

Davies HE et al. Thorax 2010; 65(S2): ii41-ii53

Corcoran JP et al. Lancet Resp Med 2015; 3: 563-577

- Maligniteit

- Tuberculose

- Rheumatoïde arthritis

- Lupus pleuritis



Diagnosis en therapie

Corcoran JP et al. Lancet Resp Med 2015; 3: 563-577



Maskell NA et al. Am J Respir Crit Care Med 2006; 174: 817-823

Bacteriologie



Diagnosis en therapie

Corcoran JP et al. Lancet Resp Med 2015; 3: 563-577



Antibiotica

• Altijd noodzakelijk & ‘ASAP’

• Empyeem: verdikte pleura, zuur milieu, pus

– AB concentraties pleura < serum    start IV

– Penicillines, cephalosporines, fluorochinolones, …: goede 
penetratie in pleuraal vocht

– Aminoglycosiden eerder slechtere penetratie & 
inaktivatie tgv acidose

• Breed spectrum: ook anaërobe dekking …

• Nosocomiaal:  + MRSA

• Langdurige therapie: 2-6weken

Davies HE et al. Thorax 2010; 65(S2): ii41-ii53

Corcoran JP et al. Lancet Resp Med 2015; 3: 563-577



Antibiotica

Community-acquired infection

amoxicillin-clavulanate 1g qds

clindamycin 600mg tds
+  levofloxacin 500mg bd 

Hospital-acquired infection

piperacillin-tazobactam 4g tds

ceftriaxone 2g dd
+  ornidazol 1g dd

http://www.uzleuven.be/antibioticagids



Evacuatie van vocht

“Als het empyema niet doorbreekt, zal de patiënt sterven”



Indicaties voor drainage



Evacuatie van vocht

1. Herhaalde evacuerende punkties

2. Plaatsen thoraxdrain  (+ suctie)

3. Spoelen van de pleurale holte

4. Intrapleurale fibrinolytica/mcolytica

5. Medische thoracoscopie

6. Decorticatio
 VATS

 Open chirurgie



Seriële puncties

• Attractief want ambulante behandeling mogelijk!

• Geselecteerde gevallen
 borderline pH, geen loculaties,….

• Succesvolle outcome is gerapporteerd
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Seriële puncties

• Attractief want ambulante behandeling mogelijk!

• Geselecteerde gevallen
 borderline pH, geen loculaties,….

• Succesvolle outcome is gerapporteerd

MAAR - weinig case reports
- geen RCT’s

niet aanbevolen in de richtlijnen!



Thoraxdrain



“Ubi pus, ibi evacua”

• Purulent vocht/etter

• pH < 7,2

• Aanwezigheid van pathogene kiemen

• Grote niet-purulente vochtuitstortingen



Thoraxdrain

• Geen consensus omtrent optimale diameter
 ‘small bore catheters’ (10-14F)

 goede resultaten, weinig complicaties

 ‘large bore catheters’
 dikke etter…

• Kleine diameter  regelmatig doorspoelen!!
(30mL NaCl 0,9% q6hrs)

• Suctie: geen robuste data, meestal wel toegepast
(20cm H2O)

Horsley et al. Chest 2006; 130: 1857

Rahman et al. Chest 2010; 137: 536

Davies HE et al. Thorax 2010; 65(S2): ii41-ii53



• Betere evacuatie vocht op dag3
32,3% vs. 15,3%  (p<0,04)

• Minder nood aan heelkunde
11% vs. 47%  (p=0,03)

Spoeling met NaCl 0,9%



Fibrinolytica/Mucolytica

• Fibrinopurulente stadium
- inhibitie van fibrinolyse  ( PAI,…)

- activatie van stollingscascade

vorming van fibrine  pleurale verdikking
 adhesies, septaties
 loculaties

Intrapleurale fibrinolyica

* Streptokinase 250.000 IU od/bd
*  Urokinase 100.000 IU od
*  tPA 10mg bd



Idell S et al. Am Rev Respir Dis 1991; 144: 187-194

Cameron R et al. Cochrane Database Syst Rev 2004; CD002312

Diacon AH et al. Am J Respir Crit Care Med 2004; 170: 49-53



MIST 1



Nood aan chirurgie

Opnameduur

(13d vs. 12d)

(16% vs. 14%) (18% vs. 16%)



MIST 2



Chirurgie  77%

Opnameduur  6,7d

Klinische verbetering ??

Duur!

géén standaard therapie!



Diagnosis en therapie

Corcoran JP et al. Lancet Resp Med 2015; 3: 563-577



Heelkunde

Indicatie =  ‘rescue therapy’
* geen respons op AB en percutane drainage

(+/- medische thoracoscopie)

* progressie tot ’fibrothorax’
20-40%

VATS >> open thoracotomie
 kortere opnameduur, minder complicaties, even effectief

Tijdige verwijzing indien falen conservatieve therapie: 96u

Quid VATS als primaire therapie?
 kortere duur drain & opname, reductie kosten, hogere success rate ??

MAAR studies ‘underpowered’…

Lardinois D et al. Ann Thorac Surg 2005; 79: 1851-1856

Bilgin M et al. ANZ J Surg 2006; 76: 120-122

Chambers A et al. Interact Cardiovasc Thorac surg 2010; 11: 171-177




