Rhinosinusitis:
Health economics aspects
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o Assist in decision-making for high cost technologies
o Allocate resources to programs
o Provide most cost-effective treatment vs. least/most costly

o Choose between alternative treatments
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Health economics Rhinosinusitis Examples
Introduction Epidemiology Cost utility analysis
Burden of disease Quality measurements

Cost of illness Cost of Rhinosinusitis

Quiality of life

—@ Dr. Aivazi 2/17/2019 O




Research

economics

7 NOG
s

B300
Naoo

0
~




What is Health Economics?

- A oA *
* how to make decisions based on * Dol SO
scarcity of resources “ x x , *F
- .
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Conceptual Underpinnings of health economics

* Unlimited wants

Finite resources

Inevitability of choices

Balance of benefits and costs

Need for formal analysis
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Economic evaluations

* Assess program and IN quantitative terms.
“*limited financial resources
¢ To maximize the level of benefits (health effects) relative to the level of
resources available
* prioritization
v'e.g. Which program is most effective in terms of costs per child?
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Economic evaluation is ...
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Assessment of New intervention

Quality

For pre-market

authorization Efficacy/Effectiveness
(e.g. FDA)
For relmbur‘serhxL L

(e.g. NICE, HITAP)
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Which interventions can pass fourth hurdle?
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Micro to Macro application of health economics

{

Society

esource Allocation

Formulary Management

Drug Use Guidelines

Justify Clinical Service
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» Opportunity cost (economic cost):

resources

13

Definition of Costs

using resources loosing




* Direct costs

» Direct medical costs
» Cost of treatment:
* medicine
 hospital care
« ambulatory care
« medical procedures
« doctors’ fee

* Direct non-medical
 social services
» adaptations
* transportation

<é£> Dr. Aivazi

Types of costs

* Indirect costs
(can not work/can not easily replaced)

* |oss of production due to
morbidity

* |oss of production due to
mortality

(Informal care)

» Intangible costs
reduced quality of life
grief, disability, anxiety, social
isolation, loss of amenity, etc.
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Types of economic studies

e Cost of illness (COI)

 Cost-consequence analysis (CCA)

o Cost-effectiveness analysis
« Cost-minimisation analysis (CMA)
 Cost-effectiveness analysis (CEA)
o Cost-utility analysis (CUA)

 Cost benefit analysis (CBA)
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Roles of a burden of iliness study

* Describing the relative burden of different disease

« Helping to establish priorities for health system

* Showing where the healthcare expenditure is high
« Research and Development
* New product development
» Detect where the market is potentially large

» It could be baseline for other studies
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Epidemiology the main tool

« Measurement of disease outcome in relation to a population at risk

» Descriptive epidemiology
describe a disease or variable within a population or condition

* Analytic epidemiology
study the associations between disease and other factors
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Morbidity

* Describe the occurrence of disease or disability in a population.
“sLimited data (data on particular conditions)

**No data for low level of disease (minor disease or chronic conditions)
“*No data for disease having no treatment
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Main types of health outcomes

1. Clinical outcomes

2. Quality of lite

“*Health-related quality of life

3. Monetary outcomes
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Health-related quality of life

* Disease specific measures

Can be used for comparing interventions for the disease.
Ex: SNOT-22, SNOT-20

* Generic QOL instruments
As profiles, can only be used for comparing interventions within the same

indication.
If presented as a global score, can be used for comparing
interventions for diseases.

Ex: SF-6D, EQ-5D
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The Quality Adjusted Life Year (QALY)

* QALYs combine both and into a
single measure of health gain

« QoL scores (utilities) should reflect people’s preferences over health
« Utilities usually scored with ‘perfect health’=1 and death=0

* QALYs allow trade-off between length of life with quality of lite:
“1 QALY = 1 year in perfect health
1 QALY = 2 years with utility of 0.5
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Burden of lllness Vs. Cost of lliness

A burden of illness study

Reports in term of numbers of patients affected, bed days used, and some
other epidemiological end-points

A cost of illness study

Translates all of the burden of resource use (measured as hospital days,
physician visits, etc.) into monetary terms (by putting a unit cost to each
elements of burden)
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COIl advantages and disadvantages

Advantages Disadvantages

* Prepare league table of health problems * Assume value of life is based on
according to the burden productivity

S Drovide data for economic evaluation » Distort priorities toward high earners

» Methodological problems about human

Raise policymakers' consciousness to capital approach

particular disease (future costs)

 May lead to incorrect decisions (look onl
* Provide single index of BOI at C{)SJ[S) ( .

* Risk of bias (poor method. Poor data,
incomplete reporting)
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Rhinosinusitis

Research
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Quality and quantity of rhinology research
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Rhinosinusitis Epidemiology

 Rhinosinusitis occurs in 90% of individuals with the “common cold”
« Bacterial infection complicates ~2% of these cases

* In 2014, Brackwell et al. published the summary of health statistics for US adults
using a population-based survey delivered in 2012. Rhinosinusitis was the ninth
most condition in the USA with a prevalence rate of 12.1%.

 Rhinosinusitis affects more than 30 million individuals diagnosed each year.
Sinusitis is more common from early fall to early spring.

 Rhinosinusitis affects an estimated 35 million people per year in the United States
and accounts for close to 16 million office visits per year.
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Prevalence of Acute Rhinosinusitis
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European geographic variation of prevalence of CRS

Key Metrics

Countr

AU ... A
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Responden Prevalence,
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The prevalence of sinusitis in Iran

! mdens o
Key M.‘: CYicsS Meta-analysis estimates, given named study is omitted
| Lower CI Limit O Estimate | Upper CI Limit

Ehsani poor (1993)
Ehsani poor (2000)
Amini (2004)
Semnani (2000)
Mozafarinia (2006) [« o
Safar (2009)
Barzin (2000)
Khajavi (2001)
Khorasani (2003)
Badiei (2008)
Moruzi (2006)
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31 Mostafa Rezaei Tavirany et al
Der Pharmacia Lettre, 2016, 8 (5):31-39



Rhinosinusitis

 Rhinosinusitis is the leading cause of outpatient physician visits and is the diagnosis
responsible for the most antibiotic prescriptions in the United States.

 Despite the lack of clear evidence supporting antibiotic use in sinusitis, approximately
and office visits resulted in an antibiotic

prescription.
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Overprescribing of antibiotics

e In the UK, 37%—63% of patientsfpresenting with symptoms of sinusitis do not have reliably
confirmed the diagnosis. Henceforth, a minor group of patients had dependably
completed diagnosis by a physician.

 Regardless of the clinical ambiguity of bacterial cause of ARS and CRS in commonplace
practice, antimicrobials prescrining rates in the UK, the Netherland and Norway were 92%,
30% and 6/%, respectively.

* The reason for such overprescribing of antibiotics as there were no acceptable research
studies were conducted for primary care patients for the microbiological aetiology of ARS
and CRS even in developed countries.
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Rhinosinusitis

Genitourinary Discases

WV codes

Skin Disecases

Neuro/Eve/Ear Discases
Bronchitis & Bronchiolitis

Other Respiratory Discases™
Symptoms, signs, ill-defined conditions
ARTI, multiple/unspecified sites
Circulatory System Discases
Injury or Poison

Acute & chronic (naso)pharyngitis
Digestive Diseases
Musculoskeletal disecases
Infectious & Parasitic Discases
Endocrine & Metabolic Disorders
MNeoplasms

Other
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Overprescribing of antibiotics
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Percentage of patients by primary diagnosis

GP

Specialist Pharmacist Emergency department
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m Allergic Rhinitis (n=1,920) Asthma (N=1,621) COPD (N=607) m Rhinosinusitis (N=739)




WPAI: work productivity and impairment

WPAI scores (%)

Absenteeism Presenteeism Work productivity Activity impairment
loss

m Allergic Rhinitis Asthma COPD m Rhinosinusitis




Annual direct and indirect costs for study population by
primary diagnosis

Work productivity
= Medications
®m Hospital
m Emergency
m Specialist
=GP
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Allergic Rhinitis Rhinosinusitis




Specific Self-report English 7 31 0-155
Specific Self-report English 4-5 22 0-110
Specific Self-report English - 20 0-100
Specific Self-report English - 16 0-48
Specific Self-report English 3 17 0-100
Specific Self-report English - 5 5-35
Specific Self-report English 5 26 0-130
Specific Self-reap;r:i/n Ii:tt:rr;;iewer- English 7 28 0-168
Specific Self-report English 2 6 0-100
Generic Self-report Du:::r;iiﬁelsrrv:/:;iil::h' 5 15 0-100
Generic Interviewer English 20 78 0-78
Generic Self-report English 8 36 0-100
Generic Self-report English 8 12 0-100
Generic Self-report English 3 18 -1:10—1;;0
Generic Self-administered English 14 50 0-100




Ordinal ranking outcomes for quality improvement

o
CRS
« The RAND modified Delphi eaRs
methodology was used to rank the
priority of nine sinonasal disease Sinonasal neoplasms
categories from 1 (lowest priority) to Anatomic nasal obstruction

10 (highest priority).

Complicated acute rhinosinusitis

« Two rounds of ranking along with a
teleconference meeting was
performed by a panel of 9 experts
from the ARS Quality Improvement Chronic nonallergic rhinitis

CO mmittee. Uncomplicated acute rhinosinusitis

Refractory epistaxis

Orbital disease

Allergy and allergic rhinitis

0 2 4 6 8 10 12
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SF-6D

SF-6D utility scores by health state

Perfect healthy 1
COPD (mod) 0.73
Parkinsons disease 0.7/
Chronic rhinosinusitis 0.65
Asthma (mod) 0.64
Pre-liver tranplant 0.61
HIV 0.52
o o e

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
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SNOT-22 mean scores for each subgroup
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Total annual direct COI (2011 USD) of CRS by category of
service (attribution model)

®
Incremental direct medical expenditures by type of
service
Incrementa 0%
Direct cost CRS Non-CSR | 40/5‘\
Office based 1,683 1,180 503
Prescription 1,563 1,160 403 _
~13% 61%

Inpatient hospital [EEEEELE! 1,470 -106 °
Outpatient 590 A -

O,
ED 277 189 33 49%
Home health 112 194 -82
Other 96 96 0
Total 5 560 4742 318 W Office based W Prescription W Inpatient hospital W Outpatient hospital @ ED @ Home health ® Other




Estimated annual incremental direct costs attributed
to CRS in the USA

Outpatient physician visit Prescription Medical
Therapy

Endoscopic Sinus

Surgery

$500 per patient per year $400 per patient per year | | $33 per patient per year $850pOetoC;$SleloOO
3.5% to 5% CRS Prevalence: 9 to 15 million CRS patients 250,000 to 300,000
ﬂ ESS cases per year

$4.5 to $7.5 billion $3.5 to $6 billion $300 to $500 million $2 to $3 billion

Estimated Annual Incremental Direct Cost of CRS in USA:
— Dr. Aivazi >$125 bllllon per year 2/17/2019 O




Estimated annual indirect costs attributed to CRS in
the USA

$10,000 indirect cost per
patient per year

e ad

Population with l \
CRS who manage 250,000 to 300,000

with medical ESS cases per year $2.5 to $3 billion per year
therapy alone '

9 to 15 million CRS —> $18 to $45 billion per year

l _~ patients 1 \
Estimated Annual Indirect Cost of CRS in USA:;

$2,000 to $3,000 indirect cost per

patient per year
— Dr. Aivazi

>$20 billion per year
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Impact of medical therapy alone and ESS on indirect

costs (work productivity) for CRS

BASELINE

Milder

phenotypes
(ie, Better Qol)

6 days

Severe

phenotypes
(le, poor Qol)

>20 days

— Dr. Aivazi

Intervention

Continued Medical
Therapy Alone

Continued Medical
Therapy Alone

Endoscopic Sinus

surgery

Post-treatment

3 to 6 days

>23 days

3 to 6 days

STABLE with continued
medical therapy alone

WORSE with continued
medical therapy alone

BETTER with endoscopic
sinus surgery
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Incremental cost effectiveness ratio scatter plot on the
cost-effectiveness plane
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Economic Evaluation of Endoscopic Sinus Surgery Versus Continued
Medical Therapy for Refractory Chronic Rhinosinusitis

Medical Therapy Alone
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Summary of economic evaluations for ESS versus
continued medical therapy alone for refractory CRS

o
Key Metrics

Rudmik et al. ) » Cost=3.5% .
2015 US third-party payer |Markov decision-tree mode 30 years Effectiveness: 0% $5901/QALY 74%

Cost=3%
ScangoafGet al. US third-party payer |Markov decision-tree mode 31 years Effectiveness: 3% $13,851/QALY 98%

Cost=3%
Scangoaf7et al. US third-party payer |Markov decision-tree mode 36 years Effectiveness: 3% $5687/QALY 95%

— Dr. Aivazi
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Rhinology-related
disease

Uncomplicated acute
rhinosinusitis

Complicated acute
rhinosinusitis

RARS

CRS

Prevalence of disease

Annual direct and indirect cost

12% to 15% of adults

Direct: 5.1 million ambulatory office visits; direct cost range between $200 to $500
per patient per episode. Indirect: Estimated to be $250 to $8005 per patient per
episode

2.5 to 4.3 episodes per million population

Direct: In children estimated top be $21,000 per episode. Indirect: Unknown;
however, expected to be larger than direct cost given prolonged hospital admission
and recovery period

0.035% in MarketScan database

Direct: Estimated to be $1900 to $2100 per patient per year.Indirect: 4.4 work days
missed per patient per year

3% to 11% of adults

Direct cost: Estimated overall cost of $12 billion per year in the United States. Indirect
cost: Estimated overall cost of >520 billion per year in the United States

Direct: Estimated overall cost of $3.4 billion per year in the United States.Indirect:

Allergy and allergic 10% to 30% of adults; 40% of child
chinitis 0 10 5U% OF adults; =U% or children Estimated overall cost of $2.4 to $11.6 billion per year in the United States

Chronic nonallergic

hiniti 15% of the U.S. population Highly variable given the heterogeneous group of nonallergic etiologies of rhinitis
rninitis

Direct: Hospitalization with posterior packing for 3 days estimated to be $7000 to
Epistaxis accounts for 1/200 ED encounters and 20% of all epistaxis patients $8300 per patient per episode; SPA ligation range between $6,500 to $12,500 per
will be refractory to first-line control (ie, cauterization or anterior packing) |procedure; arterial embolization $22,300 per procedure. Indirect: Unknown; common
to miss 3 to 5 days of work

Refractory epistaxis

Anatomic nasal Septal deviation: up to 90% of population but 30% of people with septal Direct: Septoplasty with turbinate reduction range between $1700 and $7000 per
obstruction deviation are symptomatic procedure. Indirect: Unknown; often 3 to 7 days lost work for recovery

Direct: Endoscopic pituitary adenoma resection estimated to be $17,000 to $24,000

per procedure; endoscopic anterior skull-base resection expected to exceed $30,000

Sinonasal neoplasms 1% of all malignancies; 3% to 5% of head and neck malignancies per procedure. Indirect: Unknown; depends on diagnosis (benign vs malignant) and

extent of surgery required; head and neck cancer indirect cost/estimated to be in
excess of $200,000 per patient

Prevalence of symptomatic acquired/adult epiphora25 = 0.5%; prevalence of | Direct: Epiphora = unknown; Graves orbitopathy estimated to be $11,000 to $13,00

Orbital disease Grave’s orbitopathy27 = 0.1% of population per case. Indirect: Epiphora estimated to be $5500 per patient per year




» [ can't do anything for you but I'd
still like to see you every two
weeks until you run out of money
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THANK YOU!

Dr. M. Ali Aivazi

Email:
Aliaivazi88@gmail.com
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