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What is intensive care medicine ? 
• Specialty that guarantees survival of the critically ill

• Single most expensive specialty (!)

• …..Czechia 20% (28 billions) of all 140 billions for an acute care/year

• …..ICU: 8-9% of hospital beds, EU 11.5 bed/100.000 inhabitants

• ICU: in time, shortest possible LOS, reserves for following hospital LOS and discharge home 

• Demanding requirements for qualification

• Supraspecialty (2 years in EU, eventually EDIC) or basic medical specialty (6-6.5 years)

• ESICM since 1985, Cobatrice Syllabus

• Smart resilience: demand for lowest possible number of beds with possible expansion when required
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ICU: Maintaining quality for reasonable costs 

• Coordination of ICUs – central despatch centre in every hospital

• Integration of care – regional and nationwide – centralisation of care and telemedicine 

• Advanced care planning

• Rapid response systems – connected to the coordinating despatch centre

• To be implemented at all hospital wards – ICU on call: 

• Respiratory status: SpO2≤93% on nasal prongs ≥8 l/min

• Haemodynamics: BPs≤100 mmHg not responding to infusions, HR≤60/min or ≥130/min longer than 30 min

• Consciousness: GCS≤12

• Urine output: Vu≤500ml/24h, or anuria/12h5



FATE (Focused Assessment with 

Transthoracic Echocardiography) 

• Jones: Crit Care Med 2004: more accurate 
and faster final diagnosis 

• Sloth P: Eur J Anaesthesiol 2004: new findings 
in 37%, decisive changes in 25%, treatment 
changed in > 60%

FEEL (Focused Echocardiographic Evaluation 
in Life Support = periresuscitation echo)

• Niendorff: Resuscitation 2005: mean 19s 

• Breitkreutz: Crit Care Med 2007: Algorithm 
for ALS in CPR or severe circulatory instability

• Salen P: Am J Emerg Med 2005:  identifiable 
cardiac activity associated with ROSC

….+ FAST + vessels ! 

FATE Card:   www.fate-protocol.org



Multimodal sonography device: a way to provide imaging and reduce 
demand for radiographic methods (lives and costs…)  

• UZ guided cannulation

• Vessels and thrombosis

• Peripheral nerve blocks 

• Lung sonography and airway

• Peritoneal and retroperitoneal 
space

• FAST, examination in shock

• Echocardiography

• Lung sonography

• FAST, shock, trauma

• Transcranial doppler

5 trunk regions (5 P): 

• Pericardial

• Perihepatic (Morison pouch)

• Perisplenic

• Pelvic (pouch of Douglas)

• Pleural

• + paracolic bilateral

• Q: …is a fluid/blood present ?

• Extended FAST (eFAST): 

• Q: ….pneumothorax ? = 
indication to urgent chest 
drain

• Q: ….pneumoperitoneum ? 



ECLS: centralising care to achieve the results 

• Population 10.450.000

• 21 cath labs operating 24/7

• 11 complex cardiac centers capable of 
providing ECLS – time issue in VA-ECMO in 
cardiogenic shock

• 3 of these 11 centers centralising ECLS pts



Bronchoscopy as essential modality in critical care

• Faster weaning of the IPPV – therapeutic FOB

• Shorter ICU LOS …….related to complications 
(outcome ?)

• Lower antibiotic use (!)

• Airway management

• Management of bleeding complications

• Indications to invasive bronchology



Reusable FOB: advantages 

• Single use (24h) cost 180-200 Eur 

• EU made preferred 

• Reusable bronchoscope 15.000-25.000 Eur 

• Expenses on reusable FOB decrease in 
relation to number of procedures

• >55/device-unit.year
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Skipped: 
• Sterilisation
• Service
• „Desinfection drowning“
• Damage 

• Kink 
• Broken fibreoptic 
• Channel perforation 
• Outside perforation (PDTS) 
• „Abrasion“ of Olympus®



A need to curb the use of antibiotics – not indicated in every unstable patient
The only regular ICU attending specialty is clinical microbiology  

• 4.95 milion deaths attributable to 
MDRB/2019 in 204 countries

• Multi-drug resistant pathogens - soaring 
during SARS-CoV-2 pandemic 

• Non-indicated antibiotics eliminate 
patient´s flora within 48h

• Ukraine citizens less than 3 months in 
Czechia
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Replacement and support 
of kidney function + 
plasmaseparation 
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•CVVH 

•CVVHDF

•CVVHD 

•EDD (Extended Daily 
Dialysis), SLEDD (Slow 
Efficient Daily Dialysis)

• IHD



Regional citrate anticoagulation 

• Crit Care Med 2009; 37: 2018-2024
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The cumulative evidence indicating both efficacy and safety of 
regional citrate anticoagulation suggests the use of citrate for 
prevention of filter clotting in preference to standard heparin, 
even in patients without an increased bleeding risk…….
Kidney Int 2012

RCA = 100% RRT on ICU 

APTT > 45s reduces risk of clotting by 50%    
increases risk of bleeding 3x 
Van de Wetering, JASN 1996; 7: 145-150 



TSC/lactocitrat TSC/bicarb Hep/bicarb MW-U test p values

Qb 100 ml/min, 
CRRT 2000 ml/h

Qb 100 ml/min, 
CRRT 2000 ml/h

Qb 150 ml/min, 
CRRT 2000ml/h

1 vs 2 1 vs 3 2 vs 3

Estimated costs (EUR/24h)

Citrate solution 
(4%TSC)

32.22 (28.43-37.9) 32.22 (28.43-37.9) N/A N/A N/A N/A

Replacement 
fluids

95
(95-95)

135.3
(135.3-135.3)

115.5
(115.5-115.5)

<0.01 <0.01 <0.01

Calcium chloride 11.13 (9.54-15.9) 11.13 (9.54-15.9) N/A N/A N/A N/A

Heparin N/A N/A 7.47 (5.81-8.72) N/A N/A N/A

Postfilter Ca2+

(6 per 24h)
13.74 13.74 N/A N/A N/A N/A

Extra APTT
(4 per 24h)

N/A N/A 12.56 N/A N/A N/A

Total costs/24h 
excluding circuits

152 (133-161) 195 (191-224) 136 (131-140) <0.01 0.10 <0.01

Daily circuit cost a 48 (30-75) 48 (30-75) 85 (64-106) N/A <0.01 <0.01

Total costs/24h  
including circuits

200 (186-229) 243 (239-273) 221 (199-248) <0.01 <0.05 <0.05

Balik M, et al: JCritCare2013, Intensivnews 2020

Lactocitrate: One day on CRRT+RCA (4%TSC) < cost of CRRT with heparin!  

• 57-65% of CRRT costs 
are dialysis/substitution 
fluids

• Active pharmaceutical 
ingredients (API) for 
fluids should not be 
entirely imported from 
China – risk of 
dependence in case of 
an international conflict 
(Taiwan)



15

Lactate mmol/l (arterial)

T0 T9 T18 T27
0,2

0,4

0,6

0,8

1,0

1,2

1,4

1,6

1,8

2,0

2,2

2,4

2,6

2,8

3,0

KW-H(3;76) = 24,4187; p = 0,00002

 Median  25%-75%  Non-Outlier Range 

Magnesium mmol/l (arterial)

T0 T9 T18 T27
0,6

0,7

0,8

0,9

1,0

1,1

1,2

1,3

1,4

1,5

1,6

KW-H(3;76) = 24,4187; p = 0,00002

 Median  25%-75%  Non-Outlier Range 

Phosphorus mmol/l (arterial)
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Lact
CRRT 
2200 
ml/h

Lact
CRRT
3300 ml/h

Lact
CRRT 
2300 
ml/h

Bicarb 
CRRT 
2200 
ml/h

Single chamber bag 5000 ml

• Na+  130 mmol/l                                             

• K+   2.0  mmol/l

• Mg++          1.5  mmol/l

• P-  1.0  mmol/l

• Cl-  116 mmol/l                   

• Lactate- 18   mmol/l

• Glucose 5.6  mmol/l

• pH  6.8

• Osmolality 274 mosmol/l

Prague GUH ICU: savings 45.000 EUR/year on CRRT



Thank you for your attention !
Complex Cardiovascular Center
1St. Medical Faculty of Charles University, 
General University Hospital
 
U nemocnice 2; 128 08, Prague 2, EU
T: +420 224 962 243
F: +420 224 962 118
E: martin.balik@vfn.cz
www.karim-vfn.cz
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