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• Established in 1999
• Aim: to reduce variation in the 

availability and quality of 
treatments and care (the so called 
‘postcode lottery’)

• To resolve uncertainty about which 
medicines and treatments work 
best and which represent best 
value for money for the NHS 

The background: why NICE was set up



Media Stories



Concern about slowing pipeline
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Challenge of Antibiotic Reimbursement

O’Neill Report 2016



UK & International Efforts
• O’Neill review of AMR UK (May 2016)
• UK Chief Medical Officer (Prof Dame Sally 

Davies)
• United Narions Sept 2016 High-Level meeting 

of the General Assembly
• BARDA
• Global Union GUARD
• WHO Priority Pathogen List 
• WHO Essential Medicines List 2017
• EU IMI-DRIVE AB & New Drugs for bad bugs
• CDDEP, CARB-X, GARDP

Common themes
• Grant fund R&D
• ‘Pull’ incentives that delink payment 

from prescribing volume i.e. 
encourage stewardship

• Co‐ordinate globally on surveillance & 
development



Delinkage; example of ‘cap & 
collar’ approach



NICE & Antibiotics & Health 
Technology Assessment

• NICE asked by Department of Health to explore 
whether current Health Technology Assessment 
methodology can be applied to antibiotics

• & feed into a potential UK delinked 
reimbursement system for new antimicrobials 



What did NICE do next?
• Engaged with Dept Health & Pharma 

industry committee- exploring potential 
delinked model for antibiotic 
reimbursement

• Horizon scanning for antimicrobial pipeline
• Literature review
• What is different about antibiotics & HTA?
• TA methodology research (DH & NICE 

sponsored)
• Developing criteria to select  antibiotics 

suitable for HTA

Not just about HTA
• NICE antibiotics stewardship 

guideline
• Common infection guidelines (first 

one on sinusitis)
• Antimicrobial prescribing advice 

(APA)



Antimicrobial pipeline: UK 
perspective September 2016
• 28 new antibiotic indications (Phase II/III)
• 15 some activity Vs MRSA or VRE
• 6 active against one or more carbapenemase

(CPE) organisms
• 4 active Vs Clostridium difficile
• Majority were not new classes & even novel 

class agents not necessarily game changing

Leonard CT, Ward D, Longson C. Antimicrobial resistance: a light at 
the end of the tunnel? Lancet 2017;389:803 



Antimicrobial pipeline: Pew Trust 
March 2017
• 41 antibiotics in Phase I-III in 2017 

• as opposed to 836 pharmaceuticals for cancer

• Due to documented drop-out rates once 
drugs enter clinical testing, perhaps 1in 5 
will make it to market.

http://www.pewtrusts.org/en/research‐and‐analysis/collections/2016/12/tracking‐the‐
pipeline‐of‐antibiotics‐in‐development



Antibiotics in development drop out rate 
higher if include preclinical products

Pre‐clinical

Phase I

Phase II

Phase III

Approval

Market

9.3%

33%

75%

85.7%

75%

1.5% of antibiotics 
make it to market



NICE TA276 Colistimethate sodium & 
tobramycin dry powders for inhalation 
for treating pseudomonas lung infection 
in Cystic Fibrosis published March 2013

• Tobramycin DPI in CF with P aeruginosa lung 
infection allowed if 1) Colistin is 
contraindicated, not tolerated or not been 
effective; & 2) Tobramycin DPI provided at 
agreed discount

• Colistimethate DPI allowed if 1) would benefit 
from continued Colistin but don’t tolerate it in 
nebulised form & Colistimethate provided at 
agreed discount



Current HTA literature (1)

• Verhoef et al. Cost-effectiveness & pricing of 
antibacterial drugs. Chem Biol Drug Des 
2015;85:4-13. 

• Looked at 38 studies on cost-effectiveness of 
antibiotics. 

• Most showed that new antibacterial was cost-
effective Vs existing agents



Current HTA literature (2)
• Oppong et al. Cost effectiveness of 

amoxicillin for lower respiratory tract 
infection in 1 care: an economic evaluation 
accounting for the cost of antimicrobial 
resistance. Br J Gen Pract. 2016 Sep;66(650):e633-

• 2060 pts with LRTI in 12 EU countries 
• ICER =£6540 per QALY gained when cost of 

resistance excluded 
• ICER = £11949 when MDR costs & healthcare 

costs included
• If broader societal costs included ICER =

£589,856

Economic evaluations of antibiotics 
which look only at immediate costs of 
care, & not the wider implications & cost 
of resistance will underestimate the true 
cost



Current HTA Literature (3)

• Canadian Agency for Drugs & Technologies in 
Health. Daptomycin for vancomycin-resistant 
enterococcal infection: A review of the clinical 
effectiveness, cost-effectiveness and 
guidelines. 14th January 2016.

• Unable to assess the cost-effectiveness & 
commented on the non-inferiority trials as 
being an issue



Current HTA Literature (4)

• Meropol SB. Valuing reduced antibiotic use 
for pediatric acute otitis media. Pediatrics
2008 Apr; 121(4):669-73. 

• Am Acad Pediatrics 2004- urges parents to   
weigh benefits of reduced antibiotic usage Vs    
risk of extra cost & extra sick days

• able to ascribe a value to benefits of not 
prescribing antibiotics i.e. stewardship



Antibiotics: what is different? High 
level thoughts

• Modest pipeline & relative lack of new classes of 
agent in development & urgent need (e.g. 
Carbapenemase)

• Need to look beyond the basic costs of care 
when doing cost-effectiveness analysis

• Role of diagnostics undervalued in HTA & real 
world



Diagnostics in appropriate antibiotic 
prescribing- NICE products
• MIB78 Quikread Go for CRP testing in primary 

care; MIB81 Alere Afinion CRP for C-reactive 
protein testing in primary care

• DG18 Procalcitonin testing for diagnosing & 
monitoring sepsis.

• MIB114 Febri-Dx for C-reactive protein & 
Myxovirus protein A testing in primary care (July 
2017)



Antibiotic HTA-what is different? (1) 
serving a delinked scheme

• Non-inferiority trials

• Using PK/PD data & sensitivity & resistance 
spectrum as part of value assessment

• Multiple bacterial targets & clinical scenarios       
(with different value assessments & unlikely to be 
different delinked payments for different indications)

• New drugs used in combination with existing 
drugs



Antibiotic HTA-what is different? (2) 
serving a delinked scheme

• Costs of resistance

• Valuing societal benefit

• Forecasting usage 

• Forecasting resistance (cf Zavicefta)



Forecasting usage & resistance in UK

2010 2011 2012 2013 2014
Piperacillin‐tazobactam 100.0% 112.8% 130.4% 145.9% 161.7%

Carbapenem (inpatients) 100.0% 113.6% 120.4% 130.6% 141.3%
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Figure 3: Consumption of piperacillin‐tazobactam and 
carbapenem antibiotics in English hospitals relative to 2010 

(ESPAUR Report 2015)

2010 2011 2012 2013 2014

Ciprofloxacin 9% 9% 10% 11% 11%

3rd Generation Cephalosporins 10% 10% 11% 12% 12%

Gentamicin 6% 7% 7% 8% 7%

Piperacillin\Tazobactam 10% 12% 13% 17% 17%

Carbapenems 0.3% 0.7% 0.8% 1.0% 1.5%
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Figure 5: K. pneumoniae bacteraemia resistance reports 
(England) ESPAUR Report 2015



EEPRU Project- Universities of York & 
Sheffield-DH & NICE sponsored (ongoing)
• Review HTA literature 
• Define the relevant costs, benefits & opportunity 

costs relevant to assessing value 
• Forecasting usage & resistance
• Consider Models of delinked payment
• Stylised cases to test the methodology
• If needed adjust current TA methodology
• Suggestions for further research
• Diagnostics to be considered also



How to prioritise for HTA?           
Initial thoughts-not finalised

• Addressing an unmet need e.g. CPE
• WHO priority pathogen list
• Global Union Antimicrobial Resistance GUARD 

prioritisation criteria
• WHO Essential Medicines list (access, watch, 

reserve)
• CDC serious or urgent threat list
• Particular need for stewardship (i.e. possible low 

volume of sales e.g Brilacidin which may be held in 
reserve for Daptomycin-resistant organisms)



Summary

• Need to incentivise antibiotic development 
(push & pull)

• Current UK HTA methodology may need 
adjusting (EEPRU research project reports 
April 2018)

• Potential for delinked scheme to remove 
need for volume prescribing

• Note to Self: Don’t forget diagnostics!


