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emical and pathological features of a pattern of acute 

respiratory distress in 12 patients. “ The cl inical pattern 
… includes severe dyspnoea, tachypnoea, cyanosis that 
is refractory to oxygen therapy, loss of lung compliance, 
and a diffuse alveolar infi l trate seen on chest X-ray” . It 
was noted that none of the patients had chronic lung 

disease and the precipitant of the disorder was varied 

with severe trauma preceding onset in seven patients, 

viral infection in four patients and pancreatitis in one 

patient. 

Review of the classics 

 
Ashbaugh DG, Bigelow DB, 
Petty TL, Levine BE. Acute 
respiratory distress in adults. 
The Lancet, Saturday 12 
August 1967 

 Although all patients were hypoxaemic, two patients 

were on room air alone and the remainder on supple-

mental oxygen with seven on ‘respirators’. The PaCO2 

ranged from 22 to 63mmHg with pH values mostly 

normal. Compliance values ranged from 9 to 190 mL 

per cm water, with a consequent wide variation in 

measured tidal volumes. Chest X-ray appearances 

consisted of “ patchy, bi lateral alveolar infi l trates” , the 

severity of which paralleled the clinical condition. “ At 
necropsy in seven patients, gross inspection showed 
heavy and deep reddish-purple lungs… the appearance 
resembled l iver tissue” . Microscopic appearances were 

consistent with current descriptions, including the 

hyaline membrane which prompted comparison with 

neonatal respiratory distress syndrome. 

 

 

 Therapeutic interventions for this new condition 

were classified by the authors into those of ‘doubtful 

value’ and those of ‘apparent value’. The former include 

digitalis, antibiotics, tolazoline, corticosteroids and 

intermittent positive pressure ventilation. Changing 

from pressure to volume control modes resulted in 
“ improvement in venti lation but l i ttle change in 
oxygenation” . Two patients improved with steroid 

therapy. The therapeutic intervention of ‘apparent 

value’ was positive end-expiratory pressure (PEEP). 

Five patients received PEEP levels of 5 - 10 cmH20. All 

five demonstrated an improvement in oxygenation. 

Three recovered rapidly and survived. One died from 

bleeding complications and one died from “ overwhelm-
ing sepsis” . Only two of seven patients, who did not 

receive PEEP, survived. 

 In discussion the authors made several astute 

observations. “ In view of the similar  response of the 
lung to a var iety of stimuli, a common mechanism of 
injury is postulated. The loss of lung compliance, 
refractory cyanosis, and microscopic atelectasis point 
to alveolar  instabil i ty as a l ikely source of trouble” . 
They postulated that surfactant dysfunction, the 

knowledge of which was very rudimentary at the time, 

was a significant contributor to alveolar collapse and 

acknowledged that PEEP may be beneficial in prevent-

ing atelectasis. However, the authors commented that 

“ The use of positive end-expiratory pressure merely 
buys time: unless the under lying process can be 
successful ly treated or reversed the prognosis is grave” . 

 
 This article is the original description of the Acute 

Respiratory Distress Syndrome (ARDS). Thirty eight 

years later, and over 10,000 articles published on the 

subject, a great deal of progress has been made in our 

understanding of this disorder, yet despite this, many 

questions remain unanswered. It is of interest to note 

that in the original description many of the observations 

made were quite accurate. 

 The article outlined the clinical, radiological, bioch- 
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ARDS or wet lung

characteristic ARDS: alveolo-capillary leakage



ARDS and VILI (ventilator induced lung injury)





This article was published on May 20, 2013, at NEJM.org. 



ARDS:

Prim. insult: inflammatory injury

Sec. insult: mechanical ventilation



Hypoxemia:
▪ Rapid breathing

▪ No sputum or cough

▪ Clear mind (no delirium)

Visit Bernhoven hospital: March 19, 2020:





Results

• We studied 184 ICU patients with proven COVID-19 pneumonia of whom 23 died (13%), 

22 were discharged alive (12%) and 139 (76%) were still on the ICU on April 5th 2020. 

• PE was the most frequent thrombotic complication (n=25, 81%) 

Conclusion

The 31% incidence of thrombotic complications in ICU patients with COVID-19 infections is 

remarkably high. 

Our findings reinforce the recommendation to strictly apply pharmacological thrombosis

prophylaxis in all COVID-19 patients admitted to the ICU, and are strongly suggestive of 

increasing the prophylaxis towards high-prophylactic doses, even in the absence of 

randomized evidence. 
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https://doi.org/10.1016/j.ebiom.2020.103104

Conclusion: 

COVID-19 is a unique disease characterized by extensive lung thrombosis, long-term persistence

of viral RNA in pneumocytes and endothelial cells. 





Groundglass opacities
and vascular enlargement





This article was published on July 17, 2020, at NEJM.org. 





Treatment Covid-19 nowadays on the ICU:

▪ - Oxygen: starting with high-flow nasal oxygen (HFNO)  

▪ - Dexamethason (10 days 6 mg/day) and low molecular

heparin

▪ - Hyperinflammation-inhibition: Tocilizumab or Methyl-

prednisolon (3 days 1 gr)



  COVID-19 op de Nederlandse Intensive Cares; 

Patiëntkarakteristieken en uitkomsten 

vergeleken met pneumonie patiënten op de IC in 2017-2019 

 

Versie 10 april 2020 

 

Dit rapport is tot stand gekomen door de inzet van alle Nederlandse IC's uit:  

 
Admiraal De Ruyter Ziekenhuis Martini Ziekenhuis                               

Albert Schweitzer Ziekenhuis                Meander Medisch Centrum    

Alrijne Zorggroep                           Medisch Centrum Leeuwarden    

Amphia Ziekenhuis                          Medisch Spectrum Twente    

Amstelland                                  Máxima MC    

Amsterdam UMC - locatie AMC            Nij Smellinghe    

Amsterdam UMC - locatie VUmc            Noordwest Ziekenhuisgroep Locatie Alkmaar    

Antonius Zorggroep                         Noordwest Ziekenhuisgroep Locatie Den Helder    

Beatrixziekenhuis Rivas Zorggroep      OLVG     

Bernhoven                                  Ommelander Ziekenhuis Groningen    

BovenIJ Ziekenhuis                         Radboud UMC    

Bravis Ziekenhuis                           Reinier de Graaf Gasthuis    

Canisius Wilhelmina Ziekenhuis             Rijnstate ziekenhuis    

Catharina Ziekenhuis                       Rivierenland    

Deventer Ziekenhuis                       Rode Kruis Ziekenhuis    

Diakonessenhuis                           Saxenburgh Groep    

Dijklander ziekenhuis locatie Hoorn        Slingeland Ziekenhuis    

Dijklander ziekenhuis locatie Purmerend    Spaarne Gasthuis locatie Haarlem    

Elisabeth Ziekenhuis - TweeSteden        St. Anna Ziekenhuis    

Elkerliek Ziekenhuis                      St. Antonius Ziekenhuis    

Erasmus Medisch Centrum                 St. Jans-Gasthuis    

Flevoziekenhuis                            St. Jansdal    

Franciscus Ziekenhuis Locatie Gasthuis    Streekziekenhuis Koningin Beatrix    

Franciscus Ziekenhuis Locatie Vlietland   Tergooiziekenhuizen Locatie Blaricum    

Gelderse Vallei                           Tergooiziekenhuizen Locatie Hilversum    

Gelre Ziekenhuis Locatie Apeldoorn      Tjongerschans    

Gelre Ziekenhuis Locatie Zutphen          Treant Zorggroep    

Haaglanden MC Locatie St Antoniushove   UMC Groningen    

Haaglanden MC Locatie Westeinde        UMC Leiden    

HagaZiekenhuis                            UMC Maastricht    

Het Groene Hart Ziekenhuis                UMC Utrecht    

IJsselland Ziekenhuis                      Van Weel Bethesda Ziekenhuis    

Ikazia Ziekenhuis                           VieCuri Medisch Centrum    

Isala                                       Wilhelmina Ziekenhuis    

Jeroen Bosch Ziekenhuis                   Zaans Medisch Centrum    

LangeLand Ziekenhuis                 Ziekenhuisgroep Twente    

Laurentius Ziekenhuis                  ZorgSaam Zeeuws-Vlaanderen    

Maasstad Ziekenhuis                  Zuyderland Locatie Heerlen    

Maasziekenhuis Pantein                Zuyderland Locatie Sittard Geleen   

▪ Conclusion:

▪- Organise webinars

▪- Databases: local, national and international







Pandemic Script
published on 9 March 2020 on website: www.nvic.nl

Slide: 24
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Figuur 1: Kader voor normale, onvoorziene en crisis- piekbelasting 

 
 
De meeste rampen kunnen gemanaged worden met de in Figuur 1 weergegeven conventionele zorg (fase 1) of 
opschalen (fase 2). Soms is het besluit tot verlenen van crisis-zorg (fase 3) onontbeerlijk.  
 

2.2 CONTINUITEIT VAN ZORG 

 
De continuïteit van zorg tijdens een pandemie2 is een breed onderwerp. Hier focussen wij op de 2 belangrijkste 
pijlers, namelijk tekorten aan medicatie en materialen (inclusief apparatuur); en continuïteit van de 
informatietechnologie (IT-) ondersteuning. Ook zullen we ons beperken tot adviezen die voor het directe 
management van de IC belangrijk zijn. Vanwege het grote belang van continuïteit van deze pijlers voor de IC is 
het essentieel om met de primair verantwoordelijke afdelingen in gesprek te gaan.  
 
1. De strategie voor continuïteit van zorg betreffende medicatie, apparatuur en IT-ondersteuning moet met 

de betreffende afdelingen in het ziekenhuis worden besproken. Leg afspraken hierbij goed vast. 
a. Identificeer medicatie en benodigdheden die nodig zijn in de dagelijkse zorg en die essentieel 

zijn voor zorg tijdens een pandemie, waarvoor geen vervanging beschikbaar is (bv. beademings-
circuits, mondneus-maskers, insuline). Overweeg om hiervoor ook in de dagelijkse zorg meerdere 
leveranciers te gebruiken, om de impact van problemen met de aanvoer tijdens een pandemie te 
verminderen. Ook het groter maken van de lokale voorraad voor noodzakelijke materialen en 
medicatie kan de kwetsbaarheid verminderen. 

b. Identificeer alternatieven voor veelgebruikte materialen en medicatie (bv. sedativa, 
vasopressoren, antibiotica) om te anticiperen op tekorten tijdens een pandemie. Het heeft de 
voorkeur om alternatieven te kiezen waarmee personeel al enige ervaring heeft, omdat bij het 
gebruik van niet-standaard materialen en medicatie de kans op fouten toeneemt. 
 
 
 
 
 
 
 
 
 

conventioneel                    opschalen                                       crisis 

+/- 2400 IC beds:
- 1900 COVID
- 500 non-COVID

Decision of minister 
of health

1150 IC beds:
- 575 COVID
- 575 non-COVID

scale upconventional





➢ Conclusion:

➢ - do you have pandemic script ready for scaling

up in capacity

➢ - ‘code black situation’ -> script ready ?

➢ - work together with politicians



LCPS: landelijk coördinatiecentrum patiënten spreiding

= national center spreading of patients between hospitals



ZWN: 540 x 0,143 = 77 -> er lagen er 87 dus 87 – 77 = +10



Transport: MICU



OMT: outbreak management team



➢ Conclusion:

➢ - central coordination of capacity is essential

➢ - transport of patient is time consuming

➢ - budget of hospital should be guaranteed



Competition between talkshows: OP1 and Jinek

#ikdoenietmeermee

‘I don’t participate anymore’









➢ Conclusion:

➢ - television and newspapers are more for eldery

➢ - use social media -> ‘your own broadcast’

➢ - make your own podcast



1. Collaboration is essential between hospitals and partners

2. Central coordination of capacity is essential

3. Budget should be guaranteed

4. Webinars, podcasts, open source publications

5. Use social media to reach the young adults

Conclusion:



d.gommers@erasmusmc.nl


