
Cytokine Storm in a first-in-man Phase 1 trial: 

An on-site, pharmaceutical, major incident 



• March 13th 2006 clinical trial  

 

– Phase 1 study of a novel moAB 

– first-into-man  

– healthy male volunteers 

 

– randomised 

– placebo-controlled 

– double-blinded 



TGN1412 

 

• Recombinant, humanized, anti-CD28 

superagonist monoclonal antibody  

 

• Intended to stimulate Treg cells, 

modulate inflammatory response 

 



TGN 1412 
• Humanized superagonist anti-CD28 monoclonal 

antibody (TeGenero AG) 

Sharpe AK et al. N Engl J Med 2006;355:973-975  
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N Engl J Med 2006;355:1018-28  



N Engl J Med 2006;355:1018-28  P/F ratio  34.9 (11.2- 53.7) kPa 

 

lactate   5.1 (3.1 to 6.0) mmol/L 

 

base deficit  -6.2 (-5.1 to -10.3) mmol/L  





By 12-16 hours 

• Established 

– Pulmonary injury 

– Hemodynamic instability 

– Acute kidney injury 

– Coagulopathy 

– Lymphopenia & monocytopenia 

– Lactic acidosis 

 

 



Clinical management 

• immune modulation 

 

– methylprednisolone 1g tds ( tailing dose) 

– daclizumab (IL-2 receptor antagonist) 

– ranitidine, chlorpheniramine  



Clinical management 

• organ support & management of SIRS 

 

– haemodynamic resuscitation 

– protective lung ventilation (2 pts), CPAP (4 pts) 

– high volume haemofiltration (6 pts) 

 

– tight glucose control (?valid) 

– rhAPC considered but rejected 

 



Key difficulties, decisions & 

ethics 
• Unpredictable effects 

• Unpredictable severity 

• Unknown kinetics in humans 

  

• Admit as a cohort? 

• Treat as a cohort ? 
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Pulmonary resolution 

 





Outcome 
• All six patients survived 

 

• Full resolution of pulmonary 

injury and renal failure 

 

• 1 pt peripheral necrosis 

 

• Prolonged haematological/ 

immunological recovery 

 



What happened? 
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TNF-α and IFN-γ 
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IL-10 IL-2 

IL-6 IL-8 
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IL-5, 9,13.. 
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IL-2 

IL-10 

IL-5, 9,13.. 

TGN1412 

? Actual effect 



Why different in humans? 

• Humanized antibody 

 

• Naïve lab animals vs. real-world 

humans: memory cells 

 

• Different molecular target in 

immune system 



Managing the incident 



Unusual aspects of TGN1412 incident 

• ‘Chemical’ incident 

 

• Internal incident 

 

• Novel agent, empirical Rx 

 

• Single-site story for media 

 

• Immediate global consequences 

for trial conduct 



However: 

• No contamination issues 

 

• No staff health issues 

 

• Clear identification of agent 



Challenge 1 – physical capacity 



 

 

• Space 

 

• Staff 

 

• Equipment 

 



 



 



 



Staffing strategy 

• Staff: 

 

 Cross-skilled 

 

 ICU nursing ratio flexed 

 

 Assigned by role not patient  

 

 Deliberate decision to limit call-in 

 

 Sustainable numbers for ‘the day after’ 

 



Phasing of patient moves 



North West London Critical Care Network 



Fate of moved (non-TGN1412) 

patients 

 



Key physical capacity decisions 

• Admit and treat as cohort 

 

• Use of Recovery, limited call-in 

 

• Phased evacuation of other ICU patients 

 

• Deferred, major clinical team activation 

 

• Continued elective theatre activity  

 

• Activation of Trust management systems 



• Unpredictable effects 

• Unpredictable severity 

• Unknown kinetics in humans 

Challenge 2: 

Management of uncertainty 



time 

severity 



Challenge 2: 

Management of uncertainty 

• Unpredictable effects 

• Unpredictable severity 

• Unknown kinetics in humans 

  

• Ethical issues: 

• Admit as a cohort? 

• Treat as a cohort ? 

• Ethics of sampling (off-study) 



Challenge 3 – 

information management 

and decision-making 



Challenge 3 – 

information management 

and decision-making 



Intensive Care Med. 2001 May;27(5):865-72.  

The impact of organisational change on outcome in an  

intensive care unit in the United Kingdom.  

Baldock G, Foley P, Brett S.  

Crit Care Med. 2001 Apr;29(4):753-8 

Intensive care unit physician staffing is associated with  

decreased length of stay, hospital cost, and complications  

after esophageal resection.  

Dimick JB, Pronovost PJ, Heitmiller RF, Lipsett PA  



Documentation 
(of all patients affected, including outward transfers) 



Challenge 4 - communications 



Drug trial creates 'Elephant Man'  
(CNN, March 16, 2006) 

'Tighter controls needed to prevent  

Elephant Man drug trial horror‘ 

(Daily Mail December 7, 2006) 

 

Drug trial man's 'brain on fire'  

(BBC, March 31, 2006) EXCLUSIVE:  

ELEPHANT MAN TO LOSE  

ALL FINGERS AND TOES  

(Mirror, June 26, 2006) 

Men seriously ill after  

UK drug trial fiasco  
(ABC News, March 16, 2006) 



Particular media challenges 

• Operational disruption 

 

• Therapeutic rapport 

– Patient and family  

 

• Confidentiality 

– Breaches of privacy 

– Patients identifiable in media 

 

• Legitimate public interest 

– Accurate information vs. rumour 

– Implications for trial regulation 
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Media strategy 

• Press room 

 

• Active regular accurate 
briefing 

 

• “Credible source” 

 

 



 



Media strategy 

• Press room 

 

• Active regular accurate 
briefing 

 

• “Credible source” 

 

• Pooled interviews 

 

• Control the message, 
keep confidentiality  



Challenge 5: disclosure, reporting 

 



• ‘Duty to inform’ 

 

• Regulatory consequences 

 

• Privacy 

 

• Data ownership  

 

• Intellectual property 

 

• Defamation risk 



Aftermath 

• Legal/complaints 

– TGN1412 patients 

– patients who were moved 

 

• Regulatory 

– MHRA 

– Expert Scientific Group on Phase 1 Trials 

– Royal Statistical Society 

– EMEA, ABPI 

 

 



Biological/biotech agents 

NCE Biologics 

Molecule 

size 

small large 

Organ 

effects 

Off-target On-target 

Adverse effect profiles of new chemical entities  

(NCE)  vs novel biologics 



Biological/biotech agents 

Patients Healthy 

volunteers 

Chemical 82 842 

Biological/ 

biotech 

26 66 

MHRA phase 1 trial approvals since Sept 2004 

Hoffmann-La Roche Ltd., Basel, Switzerland  



Contract Research – growth 

area 
 



Key points 
• Recognition of an evolving situation as a major incident 

 

• Unusual aspects – novel agent, internal incident, complex 

scientific, ethical, clinical issues  

 

• Huge external interest (academic, regulatory, governmental, 

commercial) 

 

• Deviations from normal practice: task-based nursing, stable 

patients transferred, triumvirate on-call, expert panel  

 

• “The incident worked because the Unit works” (ITU-Recovery); 

aided by good neighbours/Network 

 



 



 


