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Pneumonia

® Different epidemilogical types of pneumonia
require different treatment orptions and
procedures

® CAP (Community-Acquired Pneumonia)

® HAP (Hospital-Acquired Pneumonia)

® VAP (Ventilator-Associated Pneumonia)

® HCAP (Health Care-Associated Pneumonia)



CAP

® Correct diagnosis

® Risk stratification: ambulatory treatment / hospital
admission / intensive care

® Optimal antibiotic treatment (choice and duration)
® Prevention of CAP

® 80% of pneumonia cases treated ambulatory way —
mortality <1%

® 20% of cases treatet in hospitals — mortality ca 14%
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Diagnosis of CAP

® Clinical signs, lab (CRP + leukocytes), CXR

® In severe CAP (PSI class IV-V) also
microbiology: sputum, legionella and
pneumococcal antigen in urine, blood culture,
serology Mycoplasma/Chlamydophila



Pneumonia Severity Index (PSl)
>14.000 pts, confirmed by further studies
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Physical examination findings
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Blood urea nitrogen =30 mgidL (11 mmolL) (20 points)
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Glucose =250 mg/dL (14 mmolL) (10 points)
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Pleural effugion (10 points)




RESPIRATORY INFECTION

Defining community acquired pneumonia severity on
presentation to hospital: an international derivation and
validation study

W S Lim, M M van der Eerden, R Laing, W G Boersma, N Karalus, G | Town, S A Lewis,
J T Macfarlane
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SCAP - next generation risk
stratification tool
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Antibiotic treatment of CAP

® Low-risk patients:
1) amoxicillin
2) clarithromycine or doxycycline

® Moderate-risk patients (standard department) — start the
treatment ASAP

1) amoxicilline oral

2) amox + clarithro 1v

3) moxifloxacin

® High-risk patients (ICU) - start the treatment immediately:
1) amoxicillin/clavulanic acid + clarithromycine

2) cefuroxim + klaritromycin

@ Lv. antibiotics unless body temperature below 37°C for 24hrs.

® Duration: low-risk pts 7 days, moderate-risk 7-10 days, high-
risk may be extended up to 14-21 days




Prevention of CAP...
vaccination

® Str.pneumoniae — patients >65 yr

® Influenza — patients >65, health care
professionals, pts >50 let + severe CV or
renal comorbidities or diabetes



Treatment of HAP

< HAP is the 2" most frequent type of
nosocomial infection

< Empirical antibiotics: cefotaxime /
moxifloxacine / ertapenem

< Pseudomonas?... tazocin / meropenem /
imipenem / ceftazidime + amikacin /
ciprofloxacine

< MRSA?...tazocin / meropenem / cefotaxime
+ linezolide, vancomycin




Pleural effusion

®

Epidemiology - Czech Rep. (5 most frequent causes):

Acute heart failure (45-65%)
Parapneumonic effusion/empyema (22-30%)
Malignant/paramalignant effusion (17-24%)

Effusion secondary to pulmonary embolism (cca 5-8%)
Hemothorax (5-10%)
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Other (ca 15%)
(Marel et al. Chest 104: 1486-9)



Differential diagnosis of pleural effusions

Diferencidlni diagnoza pleuralniho vijpotku — nejcastejsi priciny vypotku

Hemotorax

Traumaticky
Iatrogenni (po pleurdini punkeci, drend% hrudniku, kanylaci centrélni %ily)

Chylotorax

Traumaticky

Pooperacni

Spontanni (lymfangioleiomyomatéza. obturace ductus thoracicus — lymfom.
metastazv do nitrohrudnich uzlin)

Levostranne kardialni selhani

Postperikardotomicky syndrom
Embolizace do plicnice

Onemocnéni ledvin (chronicke ledvinné selhani. nefroticky syvndrom,
glomerulonefritida)

Selundérni vipotek pti jaternim selhavani a ascitn

Hypalbuminémie

Parapneumonicky vipotek

Maligni onemocnéni (maligni nebo paramaligni vypotlky)

Empyem

Tuberkulézni vypotek

Embolizace do plicnice

Indukované vipotky (subfrenicky absces. pankreatitida. mediastinitida. zanét
obrathi)

Systémoveé nemoci pojiva (SLE. RA, Wegenerova granulomatéza)
Sarkoidoza

Benigni tumor ovaria (Meigsuyv syndrom)
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Celkova bilkovina < 30 gl =30 ¢l
(CB) vipoteld/sérum < 0.5 vipoteld/sérum = 0.5

aradient vypotel/sérnmm = 31 gl

aradient vypotel/sérmm < 31 g/l

Laktatdehvdrogenaza

vipoteld/sérum < 0.6

vipotel/sérum = 0.6

(LI) < 2/3 horniho hnutu v sém = 2/3 hormiho hinutu v sér
Albumm oradient vypotek/sérum = 12 ¢l | gradient vypotel/sérmmm < 12 ¢/l
Cholesterol vipotek/sérum < 0.3 vipotek/sérum > 0.3

< 1.5 mmol/l > 1.5 mmol/l
Bilizubin Vipotek/sérum <06 Vipotek/sérum > 0.6
Specificka vaha <nebo =1.016 g/l =>1.016 g/l
pH obvykle = 7.30 casto < 7.30




Parapneumonic effusions
(infectious pleurisy)

® 30-40% of pts with pneumonia develop
pleural effusion

® Ca 15% of parapneumonic effusions are
complicated (i.e. pH<7.20)



Complicated parapneumonic
effusions / empyema

® The 1ncidence doubled 1n last 20 years
® Morbidity: mean hospitalization duration 14 days
® Surgery 1navoidable 1 up to 35% pts

® 1-year mortality 20% (no change during last 20
years)

® The most valuable predictor of poor outcome 1s
pH<7.20 (effusion)



Classification of parapneumonic

effusions

Table 26.3 Pleural fluid characteristics according to stage of pleural infection

Simple parapneumonic effusion Complicated parapneumonic effusion
Appearance May be turbid May be cloudy
Biochemical markers pH = 7.30 pH < 7.20

LDH may be elevated LDH = 1000 IU/L

Glucose = 60 mg/dL Glucose < 35 mg/dL

or

Glucose pleuralfserum ratio = 0.5
Nucleated cell count Neutrophils usually < 10 000/ul Neutrophils abundant (usually = 10 000/ul )
Gram's stain Negative May be positive
Culture Negative May be positive

Empyema

Pus
n/a

nfa
May be positive
May be positive

LDH, lactate dehydrogenase.




pH of infectious effusion — main decision-
making parameter (for the introduction of
invasive procedures)
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Microbiology

® Agent caught only in ca 50% of infectious
pleurisy cases (incl. empyemal)

® Inoculation on blood culture (aerobic a anaerobic
type) increases pathogen detection by 20%

W Extra cases detected from
blood culture bottle
culture after combining
the standard culture
results

g Menzies et al, Thorax 2011;
repeating the second

standard culture 66:658

m Standard culture at
recruiting hospital




Is empyema just a “pneumonia gone bad?”

Bacteriology of Empyema vs Pneumonia

Mixed Anaerobes

Single Anaerobe

B Empyema
Aerobic Gram Negative == Pnepuymonia
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Other
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Antibiotic treatment of infectious
pleurisy

Wrightson et al, Chest 2015 1:148(3)

® Target on streptococci, S.aureus, G- bacilli,
anaerobes

® Anaerobes are less frequent

® Mycoplasma and Legionella do not induce
pleural effusions, 1.e. no need for antibiotics
targeted on ,,atypicals



CXR / CT ]/ chest ultrasound — effusion

volumetry and septation

AP CXR ,.finds*
more than 200ml
effusion / septation
usually missed

Side CXR — accurate
from S50ml...

CT scan / tens of
mililiters... /
septation of long
duration — fibrous
septae

Chest ultrasound —
accurate from tens of
ml / loculation found
from early stage
septation ... and
without irradiation!



Prediction of poor outcome in
infectious pleurisy

® Ultrasound proven loculation (Chen et al, 2001 J
Ultrasound Med 19:837-43):

v Longer hospital stay
v More frequent use of intrapleural fibrinolytics
v" Higher rate of surgical intervention

® RAPID score



RAPID score - MIST 1 a 2 studies

Outcome prediction in pleural infection
RAPID score

<5mmol/L
5-8 mmol/L
=8 mmol/L

Age <50 years
50-70 years
=70 years

Purulence of fluid Purulent
Non-purulent

= o N =D R ]

Infection Source Community acquired
Hospital acquired

=]
% surviving
n
o}
1

Dietary Factors Albumin > or = 27mmol/L
<27mmol/L

=]

Risk categories Score 0-2 Low risk
Score 2-4 Medium-Risk
Score 5-7 High Risk

® Chest 2015; 145(4) 348 100 _ 200 300 400

Time [days)




Intrapleural treatment

® MISTI study: intrapleural streptokinase not effective
(NEJM; 352: 865-874)

® MIST?2 study: t-PA (alteplase) + DNase increase
drainage of pleural fluid, decrease the duration of
hospital treatment and the rate of surgery (NEJM; 365:
518-526), but... high costs

@ Irrigation by 3x daily 250ml of saline increase drainage
of pleural fluid and decrease the need for surgery
(Hooper et al, ERJ 2015)... low cost treatment

® 10/2017 MIST3 1nitiated: 3 cohorts are randomized>
early VATS vs t-PA + DNase vs conservative therapy



Further remarks

® The diameter of pleural catheter (chest tube) has
no effect on treatment outcomes (Chest 2009

® Purulency of the effusion (macroscopic feature)
has no prognostic value (treatment success
depends on pH<7.20 and the presence of
loculation)

® (medical) thoracoscopy — a rising star... 91%

success rate 1n complicated infectious pleurisy
treatment (Brutsche et al, Chest 2005;128:5)

® No study stated when 1s the ideal timing of
surgery (if needed)



Parapneumonic effusion — main points of care

AntibiOtiCS - empiric Or Clinical comtext consistent with pleural infection
microbiology-guided

Thoracentesis — effusions
eXCGGding 300-4001‘1‘11 o sample pleural fluid for:

= ProeintGlucosef/LDH
= Microbiclogy [Gram and culture)

Radiologically confirmed pleural effusion
(imitially chest radiograph, but consider USS or CT if doubt)

Chest tube insertion —
effusion >500ml and pH<7.2

Intrapleural antiseptic agents e —
(iOdeVidOIle, Hzoz)_ eaCh confirmed pleural infection negative microbialogy
effusion with pH<7.2
Intrapleural fibrinolytics? _ "
Surgery — prevent el
fibrothorax! s =

Take care of nutrition o drain requied

Respiratory physiotherapy
Other (oxygen, analgesics...)

Beassess if

surgical referral if mot responding to treatment not responding




What comes after treatment failure...?

® ...fibrothorax and its +~ ¥
characteristics: 4
pulmonary restriction,
respiratory failure,
decreased mucociliary
clearance, locus
minoris resistentiae

@ ...or ,trapped lung®,
1.e. inexpandible lung
covered by fibrocortex
and effusion



Case management -
malignant/paramalignant effusion

o Diagnosis:

- malignant cells present in cytology

- or malignancy present in pleural space

- biochemistry: may be both transudate or exsudate

- often need for surgery to obtain histology... (thoracoscopy,

VATS)
Table 46.1 Success rates and relative efficacy of commonly used pleurodesi
Pleurodesing agent Success rate [CR) [20)
® Treatment'. Talc poudrage 6B-97
. . . Talc slurry 72-04
- oncological (CHT, RT, biologicals) Doxycycline 61-88
Tetracycline A7-67
- thoracentesis Plcomycin 42-70
Quinacrine G64-91
. . lodopovidone 64-92
= thOI'aCIC dralnage Corynebacterium parvum 32-76

Silver nitrate FE-90

- pleurodesis — using chemical agents (talc, bleomycine,
doxycycline)

- pleurodesis - surgical (VATS)

- Indwelling pleural catheter



Case management - hemothorax

o Diagnosis:

- check recent injury 1n patient history

- may be severe thoracic bleeding with anemic shock!

- if hemothorax suspected, perform thoracentesis immediately!

- hematocrit effusion/periph.blood > 0.5 or hematocrit in effusion > 0.15

e Treatment:
- thoracic drainage ASAP, use large calibers of chest tube (28-32F)!
- in1tial treatment: conservative, but watch for continuous bleeding

- if bleeding exceeds 200ml/hr for more than 2 hours, call the surgeon -
urgent thoracoscopy 1s needed!



Case management — TB pleurisy

Cytology: lymphocytes predominant
Cultivation positive only 1 20-50%

Histology: caseificating granulomas 1n 79% (pleural biopsy) up to
100% (thoracoscopy)

PCR Myco TB: sensitivity 60-90%, specificity 80-100%
ADA, ADA-2: sensitivity 75-100%, specificity 80-95%

Patients with untreated TB pleurisy develop pulmonary TB within
5 yrs 1n 65% of cases

DOTS-short course - 2 months HRZE + 4 months HR
No evidence for steroids use
Complete removal of effusion not neccessary



Case management - chylothorax

o Diagnosis
- milky effusion

- biochemistry: triacylglyceroles > 1.2 mmol/l or ratio
effusion/serum >1.5

- perform CT scans

» Frequent in malignancy (lymphoma, metastases to
mediastinal lymph nodes)

o Treatment:
- thoracic drainage + parenteral nutrition 14 days
- surgery (ligation of ductus thoracicus)



