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•Routine thoracic ultrasound at bedside and clinic

•Early risk stratification for infected pleural space

•Algorithm for malignant pleural effusion

•Proactive pulmonology and critical care providers!

What Has Changed?



•Ultrasound-first pleural evaluation

•BTS 
◦ “Thoracic ultrasound should be performed on 

every patient at their initial presentation and again 
whenever a pleural procedure is being 
performed.”

Ultrasound is the Standard of Care

Thorax. 2023 Jul;78(Suppl 3):s1-s42.



Different Approach?



Different Approach?



•Good starting point to separate transudates from exudates

•Sensitivity 97%; specificity 85%

Light et al. Ann Intern Med. 1972.

Criteria Exudative if

Pleural Fluid Protein / Serum Protein Ratio > 0.5

Pleural Fluid LDH / Serum LDH Ratio > 0.6

Pleural Fluid LDH Level > 2/3 the upper limit of the lab's normal serum LDH



•Light’s criteria misclassify 25% of transudates 
as exudates

Light et al. Ann Intern Med. 1972.
Light. Clin Chest Med. 2013.

Criteria Threshold Interpretation

Serum-Pleural Fluid Protein 
Gradient > 3.1 g/dL Suggests Transudate

Serum-Pleural Fluid Albumin 
Gradient > 1.2 g/dL Suggests Transudate

Pleural Fluid NT-proBNP > 1300 pg/mL Suggests Transudate due to heart 
failure



Send the following tests from fluid:

•LDH, protein, glucose, pH, cell count, gram stain/culture

Drain with chest tube if any of the following is present:

1. Frank pus/positive gram stain

2. Pleural fluid ≤ 7.20

3. Glucose < 60 mg/dL

4. Loculated effusion or large effusion with respiratory 
compromise*

Thoracentesis or Chest tube?

Thorax. 2023 Jul;78(Suppl 3):s1-s42.






Spectrum of Infection

Clin Chest Med. 2013 Mar;34(1):47-62.



Bigger is not always better

Pain
Bleeding
Leak
Incision scar

Tube patency
Drainage ability

Image guided small bore (10-14Fr) catheter preferred



•Research question: Is it safe to perform thoracentesis and tube thoracostomy in patients with 
uncorrected coagulopathy?

•18 studies (5134 procedures)

•Pooled major bleeding and mortality rates of 0% (95% CI, 0%-1%)

Fong et al. Chest 2021



•Loculated complicated parapneumonic effusion/empyema with inadequate drainage

•tPA: breaks fibrin septation; DNase: reduces viscosity (DNA in pus)

•Outcomes:
◦ Significant reduction of x-ray opacity at day 7
◦ 77% reduction of need for surgery at 3 months vs. placebo
◦ 6.7 day reduction in hospital stay vs. placebo

Intrapleural tPA/DNase: MIST 2

Rahman NM et al. MIST2, NEJM 2011



• Combination of intrapleural fibrinolytic + DNase (not single agents) 

• Recommend regime tPA 10 mg + DNase 5 mg therapy twice daily 

• Number of doses individualized based on clinical, radiographic and inflammatory 
marker responses 

• Correct coagulopathy and withhold anticoagulants during therapy, if possible 

• 1st line before surgery in fibropurulent cases 

tPA/DNase: Common Regimen 

Chaddha U, Lancet Resp Med. 2021
Akulian, et al. Chest. 2022. 



•Prospective, multicenter (UK) randomized controlled trial. N = 60

•Chest tube and antibiotics vs. early tPA+DNase vs. early VATS 

•Similar LOS (7 days for intervention vs. 10 days for standard care)

•Improved Euro-QoL score in early IET compared to early surgical

Bedawi et al. Am J Respir Crit Care Med 2023



Consider thoracic surgery consult if:

•Persistent sepsis + residual collection despite appropriate tube 
positioning

•Failure/contraindication to tPA/DNase

•Organized phase with thick peel / trapped lung physiology

•Bronchopleural fistula or complex pleural space anatomy

•Rapid clinical deterioration

When to involve thoracic surgery

Shen KR, Bribriesco A, Crabtree T, et al. J Thorac 
Cardiovasc Surg. 2017.



Next MIST we are waiting on…

https://www.nytimes.com/



Small free flowing 
effusion Antibiotics/thoracentesis if needed

Moderate/large
Septated

complex effusion
Chest Tube Continue drainage 

and antibiotics

Intrapleural 
tPA/DNAse per 

protocol
Thoracentesis

Pus, pH <7.2 or 
glucose <60, 

inadequate drainage?

Thoracic Surgery 
for VATS ± 

decortication

Antibiotic
Repeat imaging

Inadequate drainage 
or persistent sepsis?

Yes

No

No

Yes

Fails 
tPA/DNAse

No

Yes

Algorithm for Infected Pleural Fluid



Goal: Symptomatic relief with better quality of life, minimize hospital time

First step for most patients: therapeutic thoracentesis
◦ Confirm symptomatic benefit
◦ Send fluid studies
◦ Assess lung expandability

Malignant Pleural Effusion (MPE): Goals and First Step

Bhatnagar R, Maskell N. Indwelling pleural 
catheters. Respiration. 2014;88:74-85.



1. Indwelling Pleural Catheter (IPC/TPC)

•Outpatient placement; immediate symptom control; can lead 
to autopleurodesis

2. Pleurodesis (talc slurry via tube or thoracoscopic poudrage)

•Best with expandable lung

3. Serial thoracenteses

•Slow recurrence, very limited prognosis, preferences

Definitive Options






•Symptoms don’t improve despite fluid removal

•Pleurodesis requires apposition-> does not work for trapped lung

•Indwelling pleural catheter is preferred for symptom control in trapped lung

Expandable vs. Non-expandable Lung

Bhatnagar R, Maskell N. Indwelling pleural 
catheters. Respiration. 2014;88:74-85.



•IPC with fewer total hospitalization days compared 
to talc pleurodesis (median 10 vs 12 days)

•IPC reduced proportion of remaining life spent in 
hospital (median 6.2% vs 11.1%)

•No significant difference in breathlessness, QoL

Indwelling Pleural Catheter vs Talc

Thomas et al. JAMA 2017



IPC Drainage Frequency

•Similar breathlessness control over 60 days

•Daily drainage with higher rates of spontaneous 
pleurodesis and better QoL scores

•Daily drainage with higher rates of spontaneous pleurodesis (47% vs 24%)

•Daily drainage with shorter time to pleurodesis (54 days vs 90 days)

Muruganandan et al. Lancet Respir Med 2018
Wahidi et al. Am J Respir Crit Care Med 2017



•Medical thoracoscopy, pleural biopsy, sclerosing agent (talc), indwelling pleural catheter

•Single-center, retrospective. N = 210 (72% MPE, 28% benign)

•84% achieved pleurodesis with median 12 days

•Median hospital stay 4 days

Pu et al. J Bronchology Interv Pulmonol. 2024.



Adapted from Dr. Pranjal Patel
Penz et al. Cancer Manag Res. 2017.

Suspected/confirmed MPE

Recurs

Symptom relief? No future drainage

Recurrence < 4 weeks
Life Expectancy ≥2 weeks

Thoracentesis

No

Yes

IPC vs Talc Pleurodesis favored 
over serial thoracentesis

Recurrence < 4 weeks
Life Expectancy < 2 weeks

End of Life Dyspnea 
Management

Recurrence > 4 weeks

Serial thoracentesis

Algorithm for MPE Management



•Ultrasound-first assessment guides everything (complexity, loculations, safest access).

•Parapneumonic effusion/empyema: small bore chest tube if pus/culture+ or pH ≤7.2 (or strong 
supportive features) and escalate at 24–48h if not improving.

•If not improving and loculated: tPA/DNase per protocol. Involve surgery early when failing.

•MPE: start with thoracentesis to assess benefit + expandability; IPC is first-line for many, 
mandatory for trapped lung; pleurodesis for selected expandable-lung patients.

Key Takeaways
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