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PERSONALISED (PRECISION) MEDICINE

• “The practice of tailoring treatment to individual patients based 
on their predicted response or risk of disease”

• “Precision Medicine requires a different type of clinical trial that 
focuses on individual , not average, responses to therapy”



Asthma-A heterogeneous Condition



Asthma Phenotypes



Inflammatory Phenotypes



Asthma history



Definitions

FDA

A biomarker is a characteristic that is objectively measured and evaluated as 

an indicator of normal biological processes, pathogenic processes, or 

biological responses to a therapeutic intervention. 

EMA

Biomarkers are tests that can be used to follow body processes and diseases 

in humans and animals. They can be used to predict how a patient will 

respond to a medicine or whether they have, or are likely to develop, a 

certain disease.

https://www.fda.gov/Drugs/NewsEvents/ucm424545.htm;

http://www.ema.europa.eu/ema/index.jsp?curl=pages/special_topi

cs/general/general_content_000349.jsp

https://www.fda.gov/Drugs/NewsEvents/ucm424545.htm
http://www.ema.europa.eu/ema/index.jsp?curl=pages/special_topics/general/general_content_000349.jsp


Sampling and potential uses of biomarkers in asthma

Snell M et al, Curr Opin Pharmacol 2008; 8(3): 222-35; Fricker M et al, Respirology 2017; 22: 430-42



Airway Inflammation

• Underlying pathology in asthma/bronchitis

• No good test to measure degree of airway 
inflammation

• Biomarker measurement:

bronchoscopy: BAL/bronchial biopsy 

induced sputum* 

exhaled nitric oxide (eNO)*

blood eosinophil level

*Have fulfilled criteria to be used as a biomarker



Neutrophilic

Eosinophilic

Mixed
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31%41%

8%

eosinophils 

> 1.01%

neutrophils 

> 61%



Utility of Biomarkers – Using eosinophils to 
target and maximise therapy

• The use of information gathered from measures of airway inflammation 
to guide assessment and treatment.

• Success with induced sputum eosinophil counts.
(Gold standard)

Predicts steroid 
responsive disease 

Pavord  1999
Pizzichini 1999
Brightling 2000

Green 2002

A rise in counts measured 
longitudinally predicts 

subsequent loss of asthma 
control

Jatakanon 2000
Deykin 2004

Management protocols aimed 
at titrating steroid therapy to 
maintain normal counts lead 
to superior asthma control

Green 2002 
Jayaram 2005
Chlumsky 2006





Wagener AH, et al. Thorax 2014;

Receiver operating characteristics curve analyses of the
sensitivity and the specificity of blood eosinophils, FENO and
serum periostin for the diagnosis of eosinophilic
inflammation. AUC, area under the curve.



Do available biomarkers meet the ideal characteristics for 
asthma?

Pavord ID et al, Clin Exp Allergy 2017; 47 : 148–160



Results of Bacci Study: 1000mcg 
beclomethasone/day for 4 weeks

N = 67 High Sputum Eosinophils
(n=50 or 74% of sample)

Low Sputum Eosinophils 
(n= 17 or 26% of sample)

Variable Baseline After 4 wks Baseline After 4 wks

Eosinophils

(%)

18.2 

(3.1-80.1)

1.8 *

(0 – 14.5)

1 

(0 – 2.7)

0.6 

(0 – 11.9)

Neutrophils

(%)

41

(8.2 – 86.2)

51.5

(5.6 – 92.2)

60.6

(26.4 – 94.7)

62.5

(0 – 82.8)

ECP

(mg/L)

420

(1 – 1,920)

122 *

(4 – 1,010)

24

(2 – 380)

68

(4 – 1,432)

Data presented as median (range)
ECP = Eosinophil Cationic Protein

*Significant difference between groups for eosinophils & ECP at baseline  p< 0.01



Lung function before and after 
corticosteroid treatment 

High Sputum Eosinophils Low Sputum Eosinophils

Variables Baseline After 2 wk After 4 wk Baseline After 2 wk After 4 wk

FEV1, % 
predicted

87.9 ± 15.4 97.3 ± 14.5§ 96.9 ± 14.5§ 90.2 ± 17.3 91.7± 17.7 91.2± 20.0

Bacci Chest 2006;129(3):565-72



ROC curve of serum eosinophils at predicting 
+ve sputum neutrophils (>76%)

Cut point of 0.23 has sensitivity 
65%, specificity 53% (p=0.03, 

n=508) Schleich et al. Personal 
communication



Blood eosinophils stable particularly at low levels –
benefit of Web Eclair



Pathogenic bacterial load highest in those with 
low eosinophil counts



We can control asthma with existing 
medications in 80-90% 



PRN vs fixed dose regimens in mild 
asthma



We can control asthma with existing 
medications in 80-90% 



Check List for Severe Asthma



Outcome Measures 

 

Undertreated 
Severe Asthma 

Maximum treatment:
1. Inhaled 

corticosteroids 
>1200 ugBDP
equiv/day

2. Use of 2nd

controller e.g. 
LABA, Spiriva

1. “Poor symptom 
control” in Clinic 
letter

2. ≥2 courses of oral 
prednisone in the last 
12 months

3. Any hospitalisation 
for asthma

4. Persistent airflow 
limitation

Adherence: patients 
dispensed ≥7 
prescriptions in the 
previous 12 months



Uncontrolled Asthma

Treated with maximum therapy?

Yes

Problems due to other 
factors (non-adherence, 

smoking, comorbidities)?

Treatment-resistant 
asthma

No

NoYes

Difficult to treat 
asthma

Undertreated 
asthma

Smokers Non-adherenceSmokers Non-adherence

305 (375 referred) 

47258

3413

7313513
ComorbiditiesComorbidities

58 6

Middlemore Hospital 
Asthma OP Clinic -GP referral



Is there a gap in 
management?

Potential reasons?

• Clinically appropriate

• Eosinophilic inflammation adequately 
controlled or  Neutrophilic inflammation -24% 
on macrolide therapy

• Unable to prescribe maximum dose on 
combination LABA/ICS  therapy

• Hesitancy to prescribe

• Only 15% of those with 
Severe Asthma are 
prescribed maximal therapy

• 84% are on suboptimal 
inhaled corticosteroid 
therapy

13%

2%
1%

70%

14%

Therapy in Uncontrolled Asthma

Maximum therapy ≥50% year

Prescribed maximum therapy but not compliant

On Maximum ICS but lacking 2nd controller

On 2nd controller but lacking maximum ICS

On neither maximum ICS or 2nd controller



Potential reasons for lack of use of maximum doses of 
inhaled steroids in severe asthma

1.  Maximum effect achieved with doses of Fluticasone at 500mcg/day. 
Holt S et al BMJ; 323: 1-8 

2. Concern regarding systemic side effects of inhaled steroids. 
Martin RJ. Am J. Resp Crit Care Med 2002. 

3. High percentage with COPD (ACOS syndrome) 
– fear of increased risk of pneumonia 

Suissa S, Thorax 2013; 68:3 1029

4. Poor adherence with treatment (+/- 50%)

5.  Lack of ability to adjust inhaled steroid dose in fixed combination  therapies.  



Inhaler Chart-
SABA,SAMA,ICS,ICS/LABA 



Mr A.N – 48yr old Maori.  FEV1/FVC – 1.7/3.5 (FEV1 70% predicted)

Seretide 125/25
II b.d

(Sx + +)

Seretide 125/25
II b.d

Flixotide 250
b.d

(FEV1 2.1)

Seretide 125/25
II b.d

(I+ Sx)

●

● ●

●

●

●

●
●

●

1.2

Serum 

eosinophil 

count

0.5

0.35

SLTA

Jan Feb Mar April May Jun July Aug Sept Oct Nov Dec   Jan Feb Mar Time

2013 2014

Use of regular FBC to monitor patients with 
severe asthma



Personalised control based asthma 
management



Spirometry in General Practice

• 50% GPs own spirometer (25% Piko6, 25% Flow/Volume)

• Upskill GP/practice nurses with 2 hour workshop

40% ATS standards (DVD)

60% ATS standards (2 hr workshop)

80% ATS Standards (primary care service/resp physicians)

88% ATS Standards (Lung Fn lab)

• QI overseen by physiologist



Personalised control based asthma 
management



Poor inhaler technique-cause of “Severe 
Asthma” in 30-50%



All physicians should be familiar with the 
inhalers they prescribe



Who does the training? 



Choice of inhaler and drug are of equal 
importance



Association between Inhaler error and 
Asthma Control



Speed of inhalation most critical factor 
wrt MDIs



Summary: Critically important to defining inhaler type 
(DPI vs MDI)

• Ability to inhale deeply and forcefully after full expiration (DPI)

• Slow long inspiration (well co-ordinated) with 6 second breath 
hold (MDI)

Be consistent ie prescribe all MDIs or Respimat vs prescribe all DPIs 
(increase adherence)

Note: 90% asthmatics prefer MDIs to manage acute attack 
(potential for spacer)



Inhaled steroids and devices are not all 
equal



Asthma =eosinophilic inflammation of 
all airways



Earliest and most substantial site of airflow 
limitation= small airways













Real-World Effectiveness of Extrafine Hydrofluoroalkane 
Beclomethasone and Fluticasone: UK and US data 

compared

by G Colice et al

ATS - 2011



Outcome Summary
UK US

INITIATING ICS

ICS FP

n=1,319

EF

HFA-BDP

n=1,319

FP

n=12,672

EF

HFA-BDP

n=4,224

Asthma control (adjusted odds 

ratio, 95% CI)

1.00 1.30

(1.02, 1.64)*

1.00 1.05

(0.98, 1.14)

Adjusted exacerbation rate 

ratio (95% CI)

1.00 0.96

(0.85, 1.09)

1.00 0.98

(0.92, 1.05)

Median (IQR) ICS prescribed at 

the index date, mcg

220

(176, 440)

160

(80-160)

440

(176-440)

160

(160-320)

Percentage of patients using 

200mcg SABA daily (%)

31.1% 28.0% 24.8% 17.6%



Extrafine inhaled medication achieves 
significantly better control



Respimat and Qvar MDI slowest moving jet with 
smaller particles



50% of “severe” asthmatics in Middlemore Clinic 
poorly adherent-dispensing data



>50% OPs and >82% IPs poorly 
adherent 



Difference between Research Studies and Real 
Life



Adherence and inhaler technique 
groups



Smartinhalers Devices

• Models for many medications e.g. Seretide, Flixotide, Ventolin, Vannair, Symbicort

• Records date & time of pMDI actuation *

• NZ and TGA registered, 

• Reminder (Beeper)

• Rechargeable Battery and cable or disposable

• Automatic Bluetooth communications to 
Smartphone/Tablet

• Quick Start Guide and Product Manual 

• * Note: does not detect inhalation

Private & Confidential © Nexus6 Limited, March 
2015

57



Smartinhalers are available for many 
inhalers in NZ



Smartinhaler Platform



Differing patterns of non adherence



Patterns of non adherence differ



Focussed discussion on adherence



Adherium WiFi based Smartinhaler –
Partial soln



Finding right inhaler important



Non-Adherence-a major clinical and health 
economic problem



30% patients do not get their 
prescription filled 



Courier Service improves adherence



82% of asthmatics discharged from hospital poorly adherent 
and 40% do not pick up script



MMH to trial in asthma, COPD, 
Diabetes, Gout



Solutions to adherence/technique 
issues



Severe Asthma small minority



Updated Treatment by Phenotypes



Models of Care and Referral Pathways for 
Severe  Asthma

Australasian Severe Asthma Network 2019

Primary Care

Specialist Care 
(General respiratory / Severe asthma 

clinic)

Emergency Department

• Systematic and multidimensional assessment

• Confirmation of diagnosis
• Review of self-management skills
• Detailed disease phenotyping

• Multidisciplinary team management of 
comorbidities (in-house or by referral)

• Trial of add-on therapy (e.g. monoclonal 
antibodies)

• Acute management of disease 

exacerbations
• Should prompt immediate referral

• Patient outcomes
• Equal access
• Consistency of care

• Asthma diagnosis with spirometry

• Consideration of alternative diagnoses
• Self-management skills (e.g. education, inhaler 

technique, adherence, risk factor management, 

written action plan)
• Coordination of specialist referrals
• Monitoring for changes in disease severity
• Ongoing continuity of care

Early referral for 
persistent symptoms / 
OCS burden / difficult-
to-treat asthma

Urgent referral for review of 
asthma control, medications 
and management plan with 
consideration of local 
circumstances (e.g. remote 
consulting)

Priorities

Return for 
ongoing care

A model of care for severe asthma management, including clinical settings, 
assessment and management considerations and referral pathways.



Summary Asthma

• Use Symptoms (ACT), exacerbation frequency, SABA use, FEV1 , Eosinophil 
level to assess control

• We are overusing LABAs and underutilising ICSs (dose)  

• Poor at back titration of ICS/LABA

• 50% are poorly adherent (80% admitted pts)

• 50% have poor inhaler technique

• Many patients prescribed wrong inhaler (DPI vs MDI, SABA vs SABA/ICS, 
LABA/ICS or ICS alone, Type of ICS,  Combination therapies vs ICS 
+LABA/LAMA in overlap syndrome)




