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Lectures:
1. Subject and significance of Pharmacoepidemiology and
Pharmacoeconomics. Determinants of health, epidemiological
indicators, mortality and morbidity, life expectancy.
2. Health value, and determinants influencing it. Medicine as a
special commodity. Health-damaging behaviour and its
consequences. Sample size, study design, bias, confounding.
3. Measures of association, PAR
4. Drug utilization database, coding systems (ATC, ICD-10), data
mining
5. Drug utilization research (DDD, PDD, DID, DOT, LOT)
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1. Subject and significance of Pharmacoepidemiology and
Pharmacoeconomics. Determinants of health, epidemiological
indicators, mortality and morbidity, life expectancy.
The main topics are:
 Epidemiological indicators
 Mortality and morbidity
 Life expectancy

Correlation between dietary fat intake and breast cancer by country

Prentice RL, Kakar F, Hursting S, Sheppard L, Klein R, Kushi LH. Aspects of the rationale for the Women's Health Trial. J Natl Cancer Inst. 1988 Aug 3;80(11):802-14. doi: 10.1093/jnci/80.11.802. PMID: 3292773.

Epidemiology
• Epidemiology is the study and analysis of the distribution (who, when,
and where) and determinants of health and disease conditions in
defined populations.
• Epi (επι) – on
• Demos (δημος) – People
• Logos (λογος) – Science
• It deals with the relations between health related phenomenons and
their determinants.

Pharmacoepidemiology
• The study of utilization and effects of drugs in large groups of people.
• To determine the (balance between benefit and) risk of the use of medicines using
population-based databases.
• Big data.
• Big questions.
• Pharmacoepidemiology can contribute information about drug safety and
effectiveness that is not available from premarketing studies.
• Real life data:
• Data from patients who are generally not included in randomized clinical trails,
and/or patients who behave differently in real life.

Need for Information Beyond RCTs
Efficacy and safety in
a small population
with a restricted study
protocol

RCT

GAP

Randomized
Clinical
Trials

Patient
Population

Decision makers need real
world information to make
health care decisions for large
populations within defined
budgets

Real World Data

ISPOR Real World Task Force Draft, July 25, 2006
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Clinical Outcomes
• Measurable changes in health status due to an intervention
• Intermediate: blood pressure, glucose, LDL-cholesterol, A1c
• Final: stroke, myocardial infarction, death

• Evaluated using clinical trials/post-marketing reports
• Examples:
•
•
•
•

Disease: Impact of diabetes on patients
Intervention: Statins for secondary prevention of MI/stroke
Compliance: Bisphosphonate persistence on fracture risk
Healthcare Delivery: Hypertension collaborative drug management impact on
BP control

Economic Outcomes
• Impact of an intervention on costs
• Evaluated using economic or pharmacoeconomic analyses
• E.g., cost-benefit, cost-effectiveness, cost-minimization, cost-utility,
budget impact model

• Examples:
• Cost per cure, cost per asthma attack avoided, cost per hospital day,
incremental cost effectiveness ratio (ICER)

• Types of costs
• Direct medical costs: physician visits, hospitalizations, medication
• Direct non-medical costs: caregiver-related , transportation
• Indirect costs: productivity, loss of work

Humanistic Outcomes
• Impact of an intervention on patient reported endpoints
• Evaluated using patient questionnaires or survey
• E.g., Health related quality of life (HRQOL), Disease-Based Assessment
Tool (e.g., ACR), Consumer Assessment of Health Plan Survey (CAHPS)

• Examples:
• Health-related quality of life
• Patient satisfaction
• Patient preference

Health services
research

Epidemiology

Economics
Health
economics

Outcomes
research

Pharmacoepidemiology

Conceptualization by Harry Guess

Pharmacoepidemiology- multidisciplinary science
Epidemiology
Biostatistics

Medicine
Pharmacoepidemiology
Administrative data

IT

Pharmacology

History
1906: Pure Food & Drug Act (correct labelling of opioids and alcohols)
1938: Federal Food, Drug And Cosmetic Act (mandatory animal testing)
1962 Kefauver-Harris Amendments
+ proof of effectiveness and safety
1960’s onwards
Frequent accusations about adverse drug reactions, often arising from
spontaneous reporting systems.

Epidemiologic research
1. Descriptive (prediction)
•Diagnosis (predicting the presence/absence of disease)
•Prognosis (predicting the future course of disease)
2. Causal
•Aetiology (causes of disease)
•Therapeutic (treatment effects)

Aims in pharmacoepidemiology
• Parameter estimation.
• A survey of a certain property of the population.
E.g. prevalence of H1N1 among pregnant woman.
• Measure of associations.
• Find a relationship between parameter (environmental harm; drug)
and condition (disease, death).
• Measure the effect of an intervention.
E.g. does H1N1 vaccine decrease mortality/morbidity.

Methods
• Analysis of vital statistics.
• Observations:
• Cross- sectional
• Prevalence - the proportion of a particular population found to be affected
by a medical condition.
• Incidence - the number of new cases within a specified time period.
• Longitudinal
• Case-control

• Experiments:
• Clinical trails
• Experimental trials to test vaccine
• Intervention studies

Application of pharmacoepidemiology
• Post marketing ADR studies and its comparison with premarketing
data.
• Refining previous studies.
• Patients have not yet been investigated (e.g. children, elderly,
pregnant women).
• Compering medicines with same indication.
• New effect.
• Drug utilization studies / population attributable risks.
• Overdosing.
• Pharmacoeconomics.
• Pharmacogenetics.

Pharmacoepidemiology related to
• Pharmacovigilance
• Pharmaceutical Outcomes
Research
• Pharmacoeconomics
• Health Technology Assessment

Drug utilization research and pharmacoepidemiology
DUR is a descriptive and analytical methods for
• the quantification,
• the understanding and
• the evaluation of
•
•
•
•

the processes of
prescribing,
dispensing and
consumption of medicines

and for
• the testing of interventions
• to enhance the quality of these processes.
The micro level of drug utilization: Understanding prescribing behaviour and
patient drug taking behaviour
The macro level of drug utilization: Tools for cross-national comparisons of drug
utilization data

Clinical trails

vs.

Clinical practice

Jane’s cube

Brian L. Strom and Stephen E. Kimmel (ed.): Texbook of Pharmacoepidemiology. John Wiley & Sons, 2006. -ISBN-13 978-0-470-02924-4; pp. 77.

Seven steps to a scientific paper in pharmacoepidemiology
1. General introduction
2. Study designs/ Critical appraisal papers
3. Classification of outcome and exposure
4. Bias and confounding
5. Systematic review & Meta-analysis + Lab
6. Drug utilization data
7. 5.+6. = Population Attributable Risk
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Epidemiological indicators

Incidence
Incidence in epidemiology is a measure of the probability of occurrence of a
given medical condition in a population within a specified period of time.
Although sometimes loosely expressed simply as the number of new cases
during some time period, it is better expressed as a proportion or a rate with a
denominator.
Incidence proportion (also known as cumulative incidence) is the number of new
cases within a specified time period divided by the size of the population initially
at risk. For example, if a population initially contains 1,000 non-diseased persons
and 28 develop a condition over two years of observation, the incidence
proportion is 28 cases per 1,000 persons per two years, i.e. 2.8% per two years.

Calculation of incidence
Example:
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑛𝑒𝑤 𝐻𝐼𝑉𝑐𝑎𝑠𝑒𝑠
240
× 100 000 =
× 100 000 = 2.4
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
9 893 082
In 2013, HIV-incidence was 2.4 / 100 000 inhabitants.
In contrast, cancer patients’ incidence was just under 1000 / 100 000.

Prevalence

Prevalence in epidemiology is the proportion of a particular population
found to be affected by a medical condition.

Calculation of Prevalence

Example:
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑛𝑐𝑒𝑟 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠
262 474
× 10 000 =
× 10 000 = 320.7
𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
8 184 428
In 2009, 320.7 / 10 000 patients were registered with cancer over 19-year-old.

Total Fertility Rate
The total fertility rate (TFR) is the average number of children that would be
born to a woman over her lifetime if:
1. She were to experience the exact current age-specific fertility rates (ASFRs)
through her lifetime, and
2. She were to survive from birth to the end of her reproductive life.
It is obtained by summing the single-year age-specific rates at a given time.
Replacement fertility is the total fertility rate (2.1) at which women give birth
to enough babies to sustain population levels.

TFR in Hungary between 1950-2010

Source: https://hu.wikipedia.org/wiki/Teljes_term%C3%A9kenys%C3%A9gi_ar%C3%A1nysz%C3%A1m#/media/F%C3%A1jl:Hungary_TFR.png
Last access: 20/7/2021

TFR on Earth, 2020

Source: https://en.wikipedia.org/wiki/Total_fertility_rate
Last access: 20/7/2021

Population pyramid
A population pyramid, also called an "age-sex pyramid", is a graphical illustration that shows the
distribution of various age groups in a population (typically that of a country or region of the
world), which forms the shape of a pyramid when the population is growing.
Types:
1. "Stationary" pyramid
A pyramid can be described as stationary if the percentages of population (age and sex) remains
constant over time. Stationary population is when a population contains equal birth rates and
death rates.
2. "Expansive" pyramid
A population pyramid that is very wide at the younger ages, characteristic of countries with high
birth rate and low life expectancy. The population is said to be fast-growing, and the size of each
birth cohort gets larger than the size of the previous year.
3. "Constrictive" pyramid
A population pyramid that is narrowed at the bottom. The population is generally older on average,
as the country has long life expectancy, a low death rate, but also a low birth rate. However, the
percentage of younger population are extremely low, this can cause issues with dependency ratio
of the population. This is a typical pattern for a very developed country, a high level of education,
easy access to and incentive to use birth control, good health care, and few negative
environmental factors.

Population pyramid of Hungary in 2016 (9 830 485 inhabitants)

Source: https://www.ksh.hu/interaktiv/korfak/orszag.html
Last access: 20/7/2021

Examples
Egypt

Estonia 2005

Sex ratio

Source: www.who.int
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Mortality and morbidity

Mortality
Mortality rate, or death rate, is a measure of the number of deaths in a
particular population, scaled to the size of that population, per unit of
time.

Number of death by sex in Hungary
Thousand people

Source: www.ksh.hu

Male

Female

Age-standardized death rates for 40-59 years per 100,000 by gender and cause
Number of patients

Male

Number of patients

Female

Source: www.ksh.hu

Age-standardized death rates for over 80 years per 100,000 by gender and cause
Number of patients

Source: www.ksh.hu

Male

Number of patients

Female

Mortality ratio

The rate of patient deaths (mortality) in a hospital is shown as a
mortality ratio that compares patients' actual mortality to their
expected mortality.
Standardized Mortality Ratio (SMR) is a ratio between the observed
number of deaths in an study population and the number of deaths
would be expected, based on the age- and sex-specific rates in a
standard population and the population size of the study population
by the same age/sex groups.

Types of Mortality
Perinatal mortality rate – the sum of neonatal deaths and fetal deaths (stillbirths) per 1,000 births.
Maternal mortality ratio – the number of maternal deaths per 100,000 live births in same time
period.
Maternal mortality rate – the number of maternal deaths per 1,000 women of reproductive age in
the population (generally defined as 15–44 years of age).
Infant mortality rate – the number of deaths of children less than 1 year old per 1,000 live births.
Child mortality rate: the number of deaths of children less than 5 years old per 1,000 live births.
Standardized mortality ratio (SMR) – a proportional comparison to the numbers of deaths that
would have been expected if the population had been of a standard composition in terms of age,
gender, etc.
Age-specific mortality rate (ASMR) – the total number of deaths per year per 1,000 people of a
given age (e.g. age 62 last birthday).
Cause-specific mortality rate – the mortality rate for a specified cause of death.
Cumulative death rate: a measure of the (growing) proportion of a group that die over a specified
period (often as estimated by techniques that account for missing data by statistical censoring).
Case fatality rate (CFR) – the proportion of cases of a particular medical condition that lead to
death.
Sex-specific mortality rate - Total number of deaths in a population of a specific sex within a given
time interval.

Crude mortality

Forrás: Death rate world map - Mortality rate – Wikipedia
Last access: 2021.07.20.

Morbidity
The term refers to the number of persons who are ill, it can also be
used to describe the periods of illness that these persons
experienced, or the duration of these illnesses. Measures of
morbidity frequency characterize the number of persons in a
population who become ill (incidence) or are ill at a given time
(prevalence).
In practice, morbidity encompasses:
• Disease
• Injury
• Disability
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Life expectancy

Life expectancy
Life expectancy is a statistical measure of the average time an organism
is expected to live, based on the year of its birth, its current age and
other demographic factors including gender. The most commonly
used measure of life expectancy is at birth. Life expectancy at birth
takes account of infant mortality but not prenatal mortality.
Worldwide, the average life expectancy at birth was 71.5 years (68
years and 4 months for males and 72 years and 8 months for females)
over the period 2010–2015 according to United Nations World .
Classical Rome: age 20-30. If a person survived to age 20, they could
expect to live around 30 years more. Life expectancy was probably
slightly longer for women than men.

Life expectancy in East- Central- Europe

Source: www.ksh.hu

Life expectancy at birth by counties in Hungary

Source: www.ksh.hu

Life expectancy in 2016

Source: www.who.int

Life expectancy at birth among male and female

Forrás: Hungary life expectancy - Születéskor várható élettartam – Wikipédia (wikipedia.org)
Hozzáférés: 2021.07.20.

Life expectancy in some African
countries

Source: www.who.int

Worldwide gender differences in life expectancy

Source: www.who.int

Life expectancy at birth by region

Source: www.who.int
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Health value, and determinants influencing it

Rise of diabetes prevalence is faster in low- and middle-income
countries
10%

Prevalence

8%
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Low-income
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Forrás: View Image (ijncd.org)
Hozzáférés: 2021.07.20.

Proportion of obesity

Source: www.who.int

DTP3 coverage

Source: www.who.int

Global vaccination coverage

Source: www.who.int

Figure 2: Number of vaccines/antigens introduced in national
immunization schedules - 2000 compared to July 2015

Selected antigens are :
Diphtheria, Tetanus, Pertussis, Measles, Polio universal use
Hepatitis B,
Heamophilius Influenza type B,
Pneumococcal conjugate
Rotavirus
Rubella
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≥10 antigens
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The boundaries and names shown and the designations used on this map do not imply the expression of any
opinion whatsoever on the part of the World Health Organization concerning the legal status of any country,
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted
lines on maps represent approximate border lines for which there may not yet be full agreement.
 WHO 2016. All rights reserved
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2015

Data Source: WHO/IVB Database, as at 29 September 2016
Map production: Immunization Vaccines and Biologicals, (IVB), World Health
Organization
Date of slide: 29 September 2016

Source: www.who.int

Polio Eradication Progress, 1988 – 2017

Source: www.who.int

Immunization coverage with 1st dose of measles containing vaccines
in infants, 2015
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Source: www.who.int

Source: WHO/UNICEF Database
Date of slide :04 August 2016
Map production: Immunization Vaccines and
Biologicals, (IVB), World Health Organization

Not available
Not applicable

The boundaries and names shown and the designations used on this map do not imply
the expression of any opinion whatsoever on the part of the World Health Organization
concerning the legal status of any country, territory, city or area or of its authorities, or
concerning the delimitation of its frontiers or boundaries. Dotted lines on maps
represent approximate border lines for which there may not yet be full agreement. ©
WHO 2016. All rights reserved
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Medicine as a special commodity

Key factors influencing access to essential medicines

Source: WHO

People without access to essential medicines, by countries’ level of income
Country
income group

Number of
countries

Population
Number
(million)

Population without access to essential
medicines
As % of
country
income group

Number
(million)

As % of
global total
without
access

Low-income

63

3548

1369

38.6

79.4

Middle-income

86

1447

350

24.2

20.3

High-income

34

859

5

0.6

0.3

183

5854

1724

n.a

100

Total countries
and population

Forrás: The World Medicines Situation: Chapter 7. Access to essential medicines (digicollection.org)
Utolsó hozzáférés: 2021.07.20.

Access to essential medicines and life expectancy (DALE - Disabilityadjusted life expectancy)
Level of
DALE

Percentage of population estimated to have regular access to essential medicines
Number
of
countries

Below 50
years

Number
of
countries

%

Number
of
countries

%

Number
of
countries

%

Total
Countries

%

18

62.0

22

42.3

9

21.4

1

1.7

50

50-59
years

5

17.0

13

25.0

12

28.6

5

8.6

35

60 years
and over

6

21.0

17

32.7

21

50.0

52

89.7

96

Total
countries

29

100

52

100

42

100

58

100

181

Source: The World Health Report 2000

Price regulation according to countries’ level of income
Level of
income

None

Producer
price only

Retail
mark-ups

Wholesale
mark-ups

Retail and
wholesale
mark-ups

Producer price +
retail mark-ups

All

Total

Lowincome

20

2

8

0

6

1

2

39

Middleincome

30

4

7

4

12

4

4

65

Highincome

4

4

0

3

2

1

4

18

54

10

15

7

20

6

10

122

Total

Source: World Drug Situation Survey (1999)
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Source: www.who.int

Health-damaging behaviour and its consequences

Age-standardized prevalence of tobacco smoking by gender
Male

Female

Source: www.ksh.hu

Age-standardized prevalence of quitting tobacco smoking by gender
Male

Source: www.ksh.hu

Female

Female smoking (%)

Source: www.who.int

Male smoking (%)

Source: www.who.int

Prevalence of alcohol use disorders - males

Source: www.who.int

Prevalence of alcohol use disorders - females

Source: www.who.int

Prevalence of drug use disorders - males

Source: www.who.int

Prevalence of drug use disorders - females

Source: www.who.int
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Sample size

Sample

Representative!
Population

Sample

Sample size
100
200
500
1000
1500
2000
2500
3000
3500
4000
4500
5000

Margin of error (max. %)
5,0
3,5
2,2
1,6
1,3
1,1
1,0
0,9
0,8
0,8
0,7
0,7

Maximum error
in different
sample size

Sample size of Likert-scale at 95.5% confidence level

Margin of error ( Δ, percent)

Required sample size

0,5

40 000

1,0

10 000

2,5

1 600

5,0

400
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Study design

Classification of exposure and outcome
• Exposure: complex
• Outcome: hard end point, diagnosis, lab findings.

Time

Study designs

• Cross-sectional
• Follow-up
• Case – control

Cross-sectional study

•Exposure and outcome measured at the same time
•Hard to disentangle causes and effects
•Not very useful in pharmacoepidemiology
(except pharmacogenomics?)

Follow-up and case-control

• Exposure and outcome measured at different moments in time
•Chronological order may help to make causal claim
• Key designs in pharmacoepidemiology

Follow-up studies

•Study groups based on exposure status
•Comparison of outcome status among groups of exposed and
unexposed subjects

Follow-up studies in PE

•In large electronic health record database:
–Identify users of treatment of interest
–Identify appropriate comparator group (e.g. alternative drug)
–For both groups, collect information on possible outcomes
–Note: timing is often of major importance

Analysis of follow-up study

Case-control studies

•Study groups based on outcome status
•Comparison of exposure status among cases and controls

Typical way of clinical reasoning to identify causes of
disease
Examples:
–HIV
–Deep venous thrombosis
–Reye’s syndrome

Comparison of follow-up and case-control studies
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Bias

Bias

1. Random bias
2. Systemic bias
• Selection bias
• Information bias
• Confounding

Bias

Bias = systematic error in the quantity you try to estimate
•Can not be remedied by large (infinite) sample size
•Can not be remedied by pooling studies
•It is not quantified by the confidence interval (which represents random
sampling variability)
•If bias, results are not valid (‘internal validity’)
•Example: broken measuring tape

Information bias

•Bias due to misclassification (measurement error) of exposure or
outcome.
•Can have huge impact, in particular when
–Misclassification of exposure is related to outcome status
–Misclassification of outcome is related to exposure status

Selection does not equal selection bias

•Selection bias is a bias due to selection
•Not all selections result in a bias
•Example: RCT in which particularly severely disease patients are
willing to participate…
•Bias?

Directed acyclic graphs (DAGs)

The arrow indicates that X causes Y.
X

Y

DAGs – colliders

Example

Selection bias in a DAG
•

If X and Y share a common effect, the overall association
between X and Y is unbiased.
•In a DAG a common effect is called a collider.
•Conditioning (e.g. stratification) on a collider will bias
the relation between X and Y.
•This is called selection bias.

Selection bias – example

In general, no association between FMF and gout.
•Among those who use colchicine…
•… negative association is observed.
•This is selection bias.

Selection bias – informal

Among those who use colchicine…
… there must be a reason why they use it
If a subject does not have gout ….
… it very likely (s)he has FMF,
and vice versa

Selection bias – it takes two …

Conditioning on S will only result in a bias if both X and Y are
related to S.
Hence, selection based on outcome status only (case-control
study) or exposure status only (e.g. matching in cohort study)
will not induce a selection bias.

Selection vs. selection bias
•Selection bias is due to selective inclusion of subjects in the study
population.
•However, selective inclusion of subjects in the study population does
not necessarily result in selection bias!!!
•Example: case-control study
–Inclusion in study population is strongly related to outcome status,
but does not result in bias
•Example: RCT in which half of placebo group drops out
–Inclusion in analysis is strongly related to treatment status, but does
not results in bias

Selection does not equal selection bias[2]
•Example: RCT in which particularly severely disease patients are
willing to participate…
•Bias?
•Probability of being ‘selected’ for the study depends on risk of the
outcome…
•Probability of being ‘selected’ does not depend on treatment status…
•So, … no selection bias!

DAGs may help you to identify variables to control for in your analysis
(confounders) and variables that you should not control for
(colliders).
•Bias classification:
–Information bias
–Confounding
–Selection bias

Generalizability

•External validity (outdated term)
•To whom do the results of my study apply?
•Generalizability does not require representativeness
•Use clinical knowledge!

Generalizability
Example: antibiotics for acute otitis media
1. Study among 50 boys, 50 girls
2. Study among 100 boys, no girls
3. Study among 100 girls, no boys
•Which study would you prefer in terms of generalizability of results?

Pharmacoepidemiology

Introduction to Pharmacoepidemiology and Pharmacoeconomics
Bela E Toth, Laszlo Horvath

Health value, and determinants influencing it.
Medicine as a special commodity. Healthdamaging behaviour and its consequences.
Sample size, study design, bias, confounding.
Confounding

DAGs – common causes

Confounding in a DAG

Note: confounding is just another form of bias

Textbook definition of confounding

Selection bias vs. confounding

Is it a common cause or a common effect?
–Hard to derive from data
–Think about chronological order!
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3. Measures of association, PAR.
Pharmacoepidemiology

The main topics are:
 Measures of association
 Measures of association: Relative risk (RR)
 Measures of association: Odds ratio (OR)
 Pharmacovigilance Report
 PAR
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Measures of association, PAR
Measures of association

Measures of association

1. Relative:
• Risk ratio (cumulative incidence ratio)
• Rate ratio (Incidence density ratio)
• Odds ratio
2. Absolute:
• Risk difference
• Rate difference
• (Odds difference)

2 by 2 contingency table
Other events /
Events/reaction
all other
reactions

All

Medicine in
interest

A

B

A+B

All other
medicines

C

D

C+D

A+C

B+D

Total

N = A+B+C+D

Further use of 2x2 contingency table
Example of risk reduction
Experimental group (E)
Events (E)

EE

Control group (C)
CE

Non-events (N)

EN

CN

Total subjects (S)

ES = EE + EN

CS = CE + CN

Event rate (ER)

EER = EE / ES

CER = CE / CS

Equation

Total

Variable

Abbr.

Value

CER - EER

absolute risk reduction

ARR

0.3, or 30%

(CER - EER) / CER

relative risk reduction

RRR

0.75, or 75%

1 / (CER − EER)

number needed to treat

NNT

3.33

EER / CER

risk ratio

RR

0.25

(EE / EN) / (CE / CN)

odds ratio

OR

0.167

(CER - EER) / CER

preventable fraction
among the unexposed

PFu

0.75
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Measures of association, PAR
Measures of association: Relative risk (RR)

Relative risk or risk ratio (RR) definition
• In statistics and epidemiology, relative risk or risk ratio (RR) is the ratio
of the probability of an event occurring (for example, developing a
disease, being injured) in an exposed group to the probability of the
event occurring in a comparison, non-exposed group.

RR use
• Relative risk is used frequently in the statistical analysis of binary outcomes
where the outcome of interest has relatively low probability.
• It is thus often suited to clinical trial data, where it is used to compare the
risk of developing a disease, in people not receiving the new medical
treatment (or receiving a placebo) versus people who are receiving an
established (standard of care) treatment.
• Alternatively, it is used to compare the risk of developing a side effect in
people receiving a drug as compared to the people who are not receiving
the treatment (or receiving a placebo).
• It is particularly attractive because it can be calculated by hand in the
simple case, but is also amenable to regression modelling, typically in a
Poisson regression framework.

Calculation of RR
• 2 by 2 contingency table
• Equation:
𝑅𝑅 =

𝑎/ 𝑎 + 𝑏
𝑐/ 𝑐 + 𝑑

Meaning of RR
In a simple comparison between an experimental group and a control
group:
• A relative risk of 1 means there is no difference in risk between the
two groups.
• An RR of < 1 means the event is less likely to occur in the
experimental group than in the control group.
• An RR of > 1 means the event is more likely to occur in the
experimental group than in the control group.
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Measures of association, PAR
Measures of association: Odds ratio (OR)

Odds ratio (OR) definition
• In statistics, the odds ratio (usually abbreviated “OR”) is one of three
main ways to quantify how strongly the presence or absence of
property A is associated with the presence or absence of property B
in a given population.
• The odds ratio is the ratio of the odds of an event occurring in one
group to the odds of it occurring in another group.
• The term is also used to refer to sample-based estimates of this ratio.
• These groups might be men and women, an experimental group and
a control group, or any other dichotomous classification.

Use of OR
• OR is a measure of effect size, describing the strength of association
or nonindependence between two binary data values. It is used as a
descriptive statistic, and plays an important role in logistic regression.

Calculation of OR
• 2 by 2 contongency table
• Equation:

𝑂𝑅 =

𝐴𝐷
𝐶𝐵

Meaning of OR
• An odds ratio of 1 indicates that the condition or event under study is
equally likely to occur in both groups.
• An odds ratio greater than 1 indicates that the condition or event is
more likely to occur in the first group.
• An odds ratio less than 1 indicates that the condition or event is less
likely to occur in the first group.

Using methods in acute and chronic conditions
• Acute conditions, fixed-term
follow-up:
– RD, RR, or OR
– OR simpler but overestimates RR
even the outcome common
(>10%).

• Chronic conditions, differentterm follow-up:
– Rate ratio is the only valid
choose!
– Time-event / survival based
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Measures of association, PAR
Measures of association: Examples

Example 1
Is there any association between seizure freedom and concomitant
medication acting on the central nervous system among patients
treated with antiepileptics?

Risk ratio or Relative risk (RR)

Risk factor

Seizure (event)

Total

Yes

No

Concomitant drugs
acting on CNS

A (169)

B (109)

A+B (278)

No concomitant drugs
acting on CNS

C (420)

D (404)

C+D (824)

𝑎/ 𝑎 + 𝑏
169/278
=
= 1.19
𝑐/ 𝑐 + 𝑑
420/824
• 95%CI = 1.06-1.34; p = 0.0028
𝑅𝑅 =

Odds Ratio (OR)
Not seizure free

Seizure free

Concomitant drugs acting
on CNS

A (169)

B (109)

No concomitant drug

C (420)

D (404)

𝐴𝐷 169 ∗ 404
=
= 1.49
𝐶𝐵 420 ∗ 109
• 95%CI = 1.13-1.96; p = 0.0047
𝑂𝑅 =

Example 2
EAHP poster 1

Intracranial haemorrhage after thrombolysis

Group
Anticoagulants
Antiplatelet
No pretreatment

Patient’s no.

Bleeding

No bleeding

40
32

8 (20%)
3 (9.4%)

32
29

Mean
alteplase
(mg)
66.83
66.59

298

43 (14.4%)

255

62.87

Association between bleeding and antithrombotics prescribed as
prevention
Anticoagulants versus None
Antiplatelet drug versus None
Anticoagulants versus Antiplatelet drug

OR
1.48
0.61
2.41

95% CI
0.64-3.43
0.17-2.10
0.58-9.98

p
0.358
0.437
0.223

Anticoagulants versus None
Antiplatelet drug versus None
Anticoagulants versus Antiplatelet drug

RR
1.39
0.65
2.13

95% CI
0.70-2.73
0.21-1.97
0.61-7.39

p
0.346
0.447
0.232
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Measures of association, PAR
Pharmacovigilance Report

• The prevalence of ADRs is described using Proportional Reporting
Ratio (PRR) and Reported Odds Ratio (ROR) beside basic
characteristics .
• PRR means the portion of spontaneous report for a specified drug
with certain ADR divided by the corresponding proportion of other
drugs or group of drugs.
• PRR can be used as a direct measure of the strength of the signal and
it can also be used to determine unexpectedness relative to the
background of the rest of the database.
• ROR provides additional information over PRR, which can be
important in evaluating the link between ADRs and drugs.
• Furthermore, ROR allows the estimation of relative risk and removal
of biases.

Calculating the patients number with ADR using DDD
Descriptive statistic

𝐴𝑑𝑣𝑒𝑟𝑠𝑒 𝑑𝑟𝑢𝑔 𝑟𝑒𝑎𝑐𝑡𝑖𝑜𝑛 =

Frequency of ADR
DDD/1000 inhabitants/day

Using PRR and ROR, signal of disproportionate reporting (SDR) can
show the association between drug-event pair in the database which
can be generated from spontaneous adverse drug reaction reporting
systems based on European Medicines Agency (EMA) criteria.

Proportional Reporting Ratio (PRR)
PRR calculation using 2 by 2 contingency table
𝑃𝑅𝑅 =

(

)

(

)

Event

Other events

Total

Drug of interest

A

B

A+B

All other drugs in
database

C

D

C+D

Total

A+C

B+D

N = A+B+C+D

Fulfilling the following criteria for generating a signal according to EudraVigilance
a) When the PRR is displayed with its 95% confidence interval:
- the lower bound of the 95% confidence interval is greater than
or equal to one
- the number of individual cases is greater than or equal to three
b) When the PRR is displayed with χ2 statistic:
- the PRR > 2
- χ2> 4
- the number of individual cases is greater than or equal to three.
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Measures of association, PAR
Pharmacovigilance Report: an example

• Own database was created in order to analyse the data of
patients through their case histories from out-patient files,
covering the period between 1992 and 2011 in a crosssectional view.
• In our database we registered all of the adult patients (2152)
who were referred to our out-patient or in-patient
department by general practitioners or other out-patient
clinics .
• Adverse drug reactions were recorded in the patients’ files
after the physician considered their causality.
• On the basis of the above, our database stores individual
case safety reports (ICSRs).

AED
CBZ
CLB
CZP
GBP
LEV
LTG
OXC
PHT
PRM
TPM
VPA
ZNS

Number of
patients
1042
43
135
87
173
329
156
123
52
40
547
19

PRR

ROR

1.28
1.03
0.25
1.12
0.75
1.21
1.02
0.56
0.85
1.56
1.06
2.35

1.32
1.03
0.23
1.14
0.73
1.24
1.02
0.53
0.83
1.68
1.07
2.83

Pharmacovigilance
report:
Number of patient
events who have ever
taken a certain drug
characterized by PRR
and ROR

2x2

Hepatotoxicity

All other

Total

a) PRR with its 95% CI:
- the lower bound of the 95% CI ≥1.
- the number of individual cases is ≥3.

ADRs
CBZ

a= 29

b= 155

a+b

c= 8

d= 227

c+d

a+c

b+d

a+b+c+d

All
other

b) PRR is displayed with χ2 statistic:
- the PRR > 2

AEDs
Total

- χ 2> 4
- the number of individual cases is ≥3.

AED and ADR

PRR

95% CI lower
bound

CBZ hepatotoxicity

4.63

3.87

χ2

p

19.57 <0.0001

SDR: Signal detection of ADRs according to the EMA fulfilled criteria
AED and ADR
CBZ hepatotoxicity

PRR Lower 95% CI
4.63
3.87

CBZ itching

10.22

8.15

7.55

0.006

VPA tremor

4.06

3.0

7.7

0.006

16.59

15.51

47.62 <0.0001

VPA alopecia

6.1

5.14

17.43 <0.0001

OXC dizziness

3.03

2.16

6.16

0.01

GBP dizziness

3.73

2.81

7.52

0.006

TPM somnolence

3.84

2.81

6.17

0.01

VPA weight gain

χ2
p-value
19.57 <0.0001

Time trend of PRRs for Isotretinoin and reports of depression

Shibata A., Hauben M.: Time trend of PRRs for Isotretinoin and reports of depression.
14th International Conference on Information Fusion Chicago, Illinois, USA, July 5-8, 2011

Safety-based medicine withdrawals

Brian L. Strom and Stephen E. Kimmel (ed.): Texbook of Pharmacoepidemiology. John Wiley & Sons, 2006. -ISBN-13 978-0-470-02924-4, pp. 107.
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Measures of association, PAR
PAR

Population attributable risk (PAR)

An estimation of population impact.
e.g.: PAR=5% in the UK for benzodiazepine use. It means that 5% of hip
fractures for the UK population can be attributed to benzodiazepine
use.

Equation

𝑷𝑨𝑹% =

RR
Relative risk

𝑷𝒆 𝑹𝑹 − 𝟏
𝟏𝟎𝟎
𝟏 + 𝑷𝒆 𝑹𝑹 − 𝟏
Pe
Prevalence rate of drug use:
• Estimation
• Assumption

Estimation of Pe

• DDD/1000 inhabitants/day
• Prevalence year rate = Number of users/total population
• PeA= (DDDA/DDDB) x PeB

Assumption for estimation of Pe

𝐷𝐼𝐷
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑢𝑠𝑒𝑟𝑠
𝐷𝐼𝐷
≈
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑢𝑠𝑒𝑟𝑠

≈

𝐷𝐼𝐷
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑢𝑠𝑒𝑟𝑠
≈ etc.

DID: DDD/ 1000 inhabitants / day

RR calculation

Result of most recent systematic review and meta analysis or a study.

Or own research.

D. Prieto-Alhambra et al.

PAR = Population Attributalbe Risk

𝑃𝐴𝑅% =

𝑃𝑒 𝑅𝑅 − 1
100
1 + 𝑃𝑒 𝑅𝑅 − 1

Pe
Medicine use prevalence
Az érték becslése

𝑃𝑒 ≈ DDD/1000inhabitants/day
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Measures of association, PAR
PAR: example

EAHP poster 2

Population attributable risk of hip fractures in antidepressant users in
Hungary
Gábor Takács1, László Horváth2, Lajos Botz1
1Pécs University Medical School, Department of Pharmaceutics and
Central Clinical Pharmacy, Pécs, Hungary
2University of Debrecen, Medical Centre, Central Pharmacy, Debrecen,
Hungary

Calculating the consumption of antidepressants

Aggregated national data (IMS):
26.87 DDD/1000 inhabitants/day in Hungary, that is
lower than in Denmark, in the Netherlands and in
Norway.

Estimated prevalence rate of antidepressant use (%) in 2012

RR calculation

According to a published systematic review and metaanalysis relative
risk of hip fracture (RR) is 1.70 (95 % CI: 1.47-1.98) among patients
taking antidepressants.

D. Prieto-Alhambra et al.

Estimated par of antidepressants on hip fracture rates with 95%
confidence interval

Estimated cost consequences (Hungary)

M. Péntek et al.

Bibliography
[1] D. Prieto-Alhambra et al: Excess risk of hip fractures attributable to the use of antidepressants in five European countries and
the USA. Osteoporos Int (2014) 25:847–855.
[2] M. Péntek et al.: Epidemiology of osteoporosis related fractures in Hungary from the nationwide health insurance database,
1999-2003. Osteoporos Int, 2008. 19:243-249
[3] Horváth L, Fekete K, Márton S, Fekete I.: Outcome of antiepileptic drug treatment of 1282 patients with epilepsy, their
pharmacovigilance reports and concomitant medication on CNS in an East-Hungarian adult database. Journal of the
Neurological Sciences. 2016; doi: 10.1016/j.jns.2016.08.039
[4] Horváth L., Fekete I., Márton S., Fekete K.: Anticoangulants and antiplatelet drugs effect on the incidence of intracranial
bleeding after alteplase (rt-PA) treatment among acute ischaemic stroke patients in different ways – a clinical pharmacist’s
perspective based on Eastern-Hungarian Database. Eur J Hosp Pharm 2015; Vol 22: A189-A190 doi:10.1136/ejhpharm-2015000639.465
[5] Takács G., Horváth L., Both L.: Population attributable risk of hip fractures in antidepressant users in Hungary and estimation
of the relevant cost consequences. Eur J Hosp Pharm 2015; Vol 22: A114-A115 doi:10.1136/ejhpharm-2015-000639.280
[6] K.J. Rothman, S. Lanes, S.T. Sacks, The reporting odds ratio and its advantages over the proportional reporting ratio,
Pharmacoepidemiol. Drug Saf. 13 (2004) 519-523.
[7] S.J. Evans, P.C. Waller, S. Davis, Use of proportional reporting ratios (PRRs) for signal generation from spontaneous adverse
drug reaction reports, Pharmacoepidemiol. Drug Saf. 10 (2001) 483-486.
[8] A. Bate, S.J. Evans, Quantitative signal detection using spontaneous ADR reporting, Pharmacoepidemiol. Drug Saf. 18 (2009)
427-436.
[9] European Medicines Agency. Guideline on the use of statistical signal detection methods in the Eudravigilance data analysis
system, 2008.
[10] EudraVigilance Expert Working Group. Note for guidance – EudraVigilance Human – Processing of safety messages and
individual case safety reports (ICSRs), 2010.
https://eudravigilance.ema.europa.eu/human/docs/guid%C2%AFP%C2%AFTechnical%20Documentation%C2%AFEMEA-H20665-04-en-Final_Revision_2.pdf (Accessed January 15, 2016)

Pharmacoepidemiology

Introduction to Pharmacoepidemiology and Pharmacoeconomics
Bela E Toth, Laszlo Horvath

4. Drug utilization database, coding
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Pharmacoepidemiology

4. Drug utilization database, coding systems (ATC, ICD), data
mining.
The main topics are:
 Drug utilization database
 Coding systems
 ATC
 ICD10/11
 Data mining
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Drug utilization database, coding systems
(ATC, ICD), data mining
Drug utilization database

Database
• A database is an organized collection of data.
• A database-management system (DBMS) is a computer-software
application that interacts with end-users, other applications, and the
database itself to capture and analyze data.

Types of registries

By geographical area:

By owner:

• International
• National
• Local

•
•
•
•
•

Government
Foundation
Research
Patients association
Pharmaceutical company

Registry taxonomy

• Disease or event registry (e.g. ADR)
• Product registry (e.g. Biologics, medical
devices)
• Service or procedure registry

Where evidences come from?
• Real-world evidence (RWE)
• Clinical outcomes assessments (COA)
• Patient-reported outcomes (PRO)
- Symptoms, health status, health-related quality of life (HRQOL),
patient preferences, utilities, satisfaction, productivity
• Systematic reviews
• Meta-analyses
• Clinical studies
- Prospective randomized controlled trials (RCTs)
- Pragmatic clinical trials
• Post-marketing/phase IV/open-label studies
• Observational studies
- Retrospective (e.g., chart review studies, claims database analyses)
- Prospective (e.g., registries, surveys)

Source of data
• GP
• Turnover
• Prescription
• Retail pharmacy sale
• Wholesaler turnover
• Spontaneous reporting
• Patient
• Structured interview
• sensor data collection

Data types

DATA
Numerical
Continuous:
Height, age

Discrete:
days sick

Categorical
Nominal:
blood group

Ordinal:
cancer stage

Data in

Data out

Schema of data warehouse architecture

Missing data
• Occur when no data value is stored for the variable in an observation.
It can have a significant effect on the conclusions that can be drawn
from the data.
• Types of missing data:
• Missing completely at random
• Missing at random
• Missing not at random
• Techniques of dealing with missing data:
• Imputation—where values are filled in the place of missing data,
• omission—where samples with invalid data are discarded from
further analysis and
• analysis—by directly applying methods unaffected by the missing
values.

Homepage of Danish drug utilization database

Homepage of Norwegian drug utilization database

Homepage of Dutch drug utilization database

Homepage of Icelandic drug utilization database

Downloadable Hungarian drug utilization database in Access file

Own drug utilization database

Code table of an own database

Generalizability
• Scandinavia: full country
• UK / NL: several pharmacoepi databases claim that their (core) data is
generalizable to the whole country.

• EU Countries with high quality datasources for population-based
adverse event research:
• (longitudinal Rx data linked to outcomes)
• + UK (GP databases)
• + Scandinavia (Nationwide)
• + The Netherlands (PHARMO, IPCI, Mondriaan)
• + Spain (BIFAP, IDIAP)

Comparison between interview and register data

Olsen C et al, j. Clin. Epidemiol 2002
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Drug utilization database, coding systems
(ATC, ICD), data mining
Coding systems (ATC, ICD)

Coding systems
• ATC (Anatomic Therapeutic Chemical) code
• International Classification of Diseases (ICD)
– Read codes (United Kingdom)
– International classification of primary care (GP systems in
Netherlands / Spain)
– Free text

Coding systems, example: multiple sclerosis & relapsing remitting
multiple sclerosis
• ICD 10: G35
• Read: disseminated sclerosis, multiple sclerosis, “multiple sclerosis,
relapsing remitting”, “exacerbation of multiple sclerosis”
• ICPC N86
• Free text: “multiple sclerosis” / “relaps remitt ms”
Recent potential side effects without codes:
• Progressive multifocal leukoencephalopathy
• Stress fracture of the femur
• Osteonecrosis of the jaw

Nomenclature of medicine
• International non-proprietary names (INN) are preferred.
• The WHO issues INNs in English, Latin, French, Russian, Spanish,
Arabic, and Chinese.
• A drug's INNs are often cognate across most or all of the languages,
with minor spelling or pronunciation differences, for example:
paracetamol (en) paracetamolum (la), paracétamol (fr), paracetamol
(es), парацетамол (ru), ) ( باراسيتامولar), and 对乙酰氨基酚 (zh).
• It uses Stems that define the pharmacologically related group to
which the INN belongs. E.g. – fillin, -olol, -mab.
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Drug utilization database, coding systems
(ATC, ICD-10), data mining
ATC

ATC Structure
In the Anatomical Therapeutic Chemical (ATC) classification system, the
active substances are divided into different groups according to the organ or
system on which they act and their therapeutic, pharmacological and
chemical properties. Drugs are classified in groups at five different levels.
The drugs are divided into fourteen main groups (1st level),
with pharmacological/therapeutic subgroups (2nd level).
The 3rd and 4th levels are chemical/pharmacological/therapeutic
subgroups and
the 5th level is the chemical substance.
The 2nd, 3rd and 4th levels are often used to identify pharmacological
subgroups when that is considered more appropriate than therapeutic or
chemical subgroups.

Anatomical main group
Code

Contents

A

Alimentary tract and metabolism

B
C

Blood and blood forming organs
Cardiovascular system

D

Dermatologicals

G

Genito-urinary system and sex hormones

H

Systemic hormonal preparations, excluding sex hormones and insulins

J

Antiinfectives for systemic use

L
M

Antineoplastic and immunomodulating agents
Musculo-skeletal system

N

Nervous system

P
R

Antiparasitic products, insecticides and repellents
Respiratory system

S

Sensory organs

V

Various

There are 14 main groups.

Example of metformin
A

Alimentary tract and metabolism
(1st level, anatomical main group)

A10

Drugs used in diabetes
(2nd level, therapeutic subgroup)
Blood glucose lowering drugs, excl. insulins
(3rd level, pharmacological subgroup)
Biguanides
(4th level, chemical subgroup)
metformin
(5th level, chemical substance)

A10B
A10BA
A10BA02

Five levels and 7 characters.

Example for several ATC codes
• Prednisolone in single ingredient products is given several ATC codes
due to different therapeutic use and different local application
formulations
A07EA01 Intestinal antiinflammatory agents (enemas and foams)
C05AA04 Antihemorrhoidals for topical use (suppositories)
D07AA03 Dermatological preparations (creams, ointments and
lotions)
H02AB06 Corticosteroids for systemic use (tablets, injections)
R01AD02 Nasal decongestants (nasal sprays/drops)
S01BA04 Ophthalmologicals (eye drops)
S02BA03 Otologicals (ear drops)
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Drug utilization database, coding systems
(ATC, ICD), data mining
ICD-10/11

ICD
• Based on Bertillon’s classification in 1893
• WHO (1948, v6)
• The International Statistical Classification of Diseases and Related
Health Problems
• ICD-10
• Version: 2010

International Classification of Diseases (ICD-11)
• ICD is the foundation for the identification of health trends and statistics
globally, and the international standard for reporting diseases and health
conditions. It is the diagnostic classification standard for all clinical and
research purposes. ICD defines the universe of diseases, disorders, injuries
and other related health conditions, listed in a comprehensive, hierarchical
fashion that allows for:
• easy storage, retrieval and analysis of health information for evidencedbased decision-making;
• sharing and comparing health information between hospitals, regions,
settings and countries; and
• data comparisons in the same location across different time periods.

International Classification of Diseases (ICD-11)
• After death statistics, the second most important use of ICD is
classification of clinical documentation to provide pertinent
information for resource allocation, casemix, patient safety and
quality of care as well as primary care and other kinds of statistics.

ICD structure
• 4 characters, or 5.
• The first one is always a letter.
• Followed by 2 numbers.
• Generally, a full stop separates anther number.
• WHO proposes using 5 characters.
• 21 chapters.
• e.g.:
• B86H0 - scabies
• S7200 – fracture of neck of femur
• U9990 - Sine Morbo

Chapters of ICD-10
Chapter

Blocks

Title

I

A00–B99

Certain infectious and parasitic diseases

II

C00–D48

Neoplasms

III

D50–D89

Diseases of the blood and blood-forming organs and certain disorders involving the immune mechanism

IV

E00–E90

Endocrine, nutritional and metabolic diseases

V

F00–F99

Mental and behavioural disorders

VI

G00–G99

Diseases of the nervous system

VII

H00–H59

Diseases of the eye and adnexa

VIII

H60–H95

Diseases of the ear and mastoid process

IX

I00–I99

Diseases of the circulatory system

X

J00–J99

Diseases of the respiratory system

XI

K00–K93

Diseases of the digestive system

XII

L00–L99

Diseases of the skin and subcutaneous tissue

XIII

M00–M99

Diseases of the musculoskeletal system and connective tissue

XIV

N00–N99

Diseases of the genitourinary system

XV

O00–O99

Pregnancy, childbirth and the puerperium

XVI

P00–P96

Certain conditions originating in the perinatal period

XVII

Q00–Q99

Congenital malformations, deformations and chromosomal abnormalities

XVIII

R00–R99

Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified

XIX

S00–T98

Injury, poisoning and certain other consequences of external causes

XX

V01–Y98

External causes of morbidity and mortality

XXI

Z00–Z99

Factors influencing health status and contact with health services

XXII

U00–U99

Codes for special purpose

Chapters of ICD-11
01 Certain infectious or parasitic diseases

15 Diseases of the musculoskeletal system or connective tissue

02 Neoplasms

16 Diseases of the genitourinary system

03 Diseases of the blood or blood-forming organs

17 Conditions related to sexual health

04 Diseases of the immune system

18 Pregnancy, childbirth or the puerperium

05 Endocrine, nutritional or metabolic diseases

19 Certain conditions originating in the perinatal period

06 Mental, behavioural or neurodevelopmental disorders

20 Developmental anomalies

07 Sleep-wake disorders

21 Symptoms, signs or clinical findings, not elsewhere classified

08 Diseases of the nervous system

22 Injury, poisoning or certain other consequences of external causes

09 Diseases of the visual system

23 External causes of morbidity or mortality

10 Diseases of the ear or mastoid process

24 Factors influencing health status or contact with health services

11 Diseases of the circulatory system

25 Codes for special purposes

12 Diseases of the respiratory system

26 Traditional Medicine conditions - Module I

13 Diseases of the digestive system

V Supplementary section for functioning assessment

14 Diseases of the skin

X Extension Codes

Chapter VI
Diseases of the nervous system
(G00-G99)

Blocks: e.g.
Episodic and paroxysmal disorders
(G40-G47)
G40 Epilepsy
G40.3Generalized idiopathic epilepsy and epileptic syndromes
Benign:

myoclonic epilepsy in infancy
neonatal convulsions (familial)
Childhood absence epilepsy [pyknolepsy]
Epilepsy with grand mal seizures on awakening
Juvenile:
absence epilepsy
myoclonic epilepsy [impulsive petit mal]
Nonspecific epileptic seizures:
atonic
clonic
myoclonic
tonic
tonic-clonic

C00–D48 – Neoplasms
(C00–C14) Malignant neoplasms, lip, oral cavity and pharynx
(C00) Malignant neoplasm of lip
(C01) Malignant neoplasm of base of tongue
(C02) Malignant neoplasm of other and unspecified parts of tongue
•
•
•
•
•
•
•

C02.0 Dorsal surface of tongue : Anterior two-thirds of tongue, dorsal surface, Excl.: dorsal surface of base of tongue (C01)
C02.1 Border of tongue, Tip of tongue
C02.2 Ventral surface of tongue: Anterior two-thirds of tongue, ventral surface, Frenulum linguae
C02.3 Anterior two-thirds of tongue, part unspecified, Middle third of tongue NOS, Mobile part of tongue NOS
C02.4 Lingual tonsil, Excl.: tonsil NOS (C09.9)
C02.8 Overlapping lesion of tongue, Malignant neoplasm of tongue whose point of origin cannot be classified to any one of the categories C01-C02.4
C02.9 Tongue, unspecified

(C03) Malignant neoplasm of gum
(C04) Malignant neoplasm of floor of mouth
(C05) Malignant neoplasm of palate
(C06) Malignant neoplasm of other and unspecified parts of mouth
(C07) Malignant neoplasm of parotid gland
(C08) Malignant neoplasm of other and unspecified major salivary glands
(C09) Malignant neoplasm of tonsil
(C10) Malignant neoplasm of oropharynx
(C11) Malignant neoplasm of nasopharynx
(C12) Malignant neoplasm of piriform sinus
(C13) Malignant neoplasm of hypopharynx
(C14) Malignant neoplasm of other and ill-defined sites in the lip, oral cavity and pharynx

Neoplasms of colon
(C18) Malignant neoplasm of colon
(C18.0) Caecum
(C18.1) Appendix
(C18.2) Ascending colon
(C18.3) Hepatic flexure
(C18.4) Transverse colon
(C18.5) Splenic flexure
(C18.6) Descending colon
(C18.7) Sigmoid colon
(C18.8) Overlapping lesion of colon
(C18.9) Colon, unspecified
(C19) Malignant neoplasm of rectosigmoid junction
(C20) Malignant neoplasm of rectum
(C21) Malignant neoplasms of anus and anal canal
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Drug utilization database, coding systems
(ATC, ICD-10), data mining
Data mining

Background
• As data sets have grown in size and complexity, direct "hands-on" data
analysis has increasingly been augmented with indirect, automated data
processing, aided by other discoveries in computer science, such as neural
networks, cluster analysis, genetic algorithms (1950s), decision trees and
decision rules (1960s), and support vector machines (1990s).
• Data mining is the process of applying these methods with the intention
of uncovering hidden patterns in large data sets. It bridges the gap from
applied statistics and artificial intelligence (which usually provide the
mathematical background) to database management by exploiting the
way data is stored and indexed in databases to execute the actual learning
and discovery algorithms more efficiently, allowing such methods to be
applied to ever larger data sets.

Definition of data mining
• Data mining is the computational process of discovering patterns in
large data sets involving methods at the intersection of artificial
intelligence, machine learning, statistics, and database systems.
• It is an interdisciplinary subfield of computer science.
• The overall goal of the data mining process is to extract information
from a data set and transform it into an understandable structure for
further use. It means the extraction of patterns and knowledge from
large amounts of data and not the extraction (mining) of data itself.

Big data
• Big data refers to data sets that are too large or complex for
traditional data-processing application software to adequately deal
with.
• Big data usually includes data sets with sizes beyond the ability of
commonly used software tools to capture, curate, manage, and
process data within a tolerable elapsed time.
• Big data "size" is a constantly moving target, as of 2012 ranging from
a few dozen terabytes to many exabytes of data.

Big data vs. Traditional data

Structured data

Unstructured data

What we know…

The rest…

Vs of big data

Types of relationships in data mining
• Classes: Stored data is used to locate data in predetermined groups. For
example, a restaurant chain could mine customer purchase data to
determine when customers visit and what they typically order. This
information could be used to increase traffic by having daily specials.
• Clusters: Data items are grouped according to logical relationships or
consumer preferences. For example, data can be mined to identify market
segments or consumer affinities.
• Associations: Data can be mined to identify associations. The beer-diaper
example is an example of associative mining.
• Sequential patterns: Data is mined to anticipate behavior patterns and
trends. For example, an outdoor equipment retailer could predict the
likelihood of a backpack being purchased based on a consumer's purchase
of sleeping bags and hiking shoes.

Examples of data mining
• Games
• Business
• Science and engineering
• Human rights
• Medical data mining
• Spatial data mining
• Temporal data mining

• Sensor data mining
• Visual data mining
• Music data mining
• Surveillance
• Pattern mining
• Subject-based data mining
• Knowledge grid

Stages of Knowledge Discovery in Databases (KDD) process

(1) Selection
(2) Pre-processing
(3) Transformation
(4) Data Mining
(5) Interpretation/Evaluation

Phases of Cross Industry Standard Process for Data Mining (CRISPDM)
(1) Business Understanding
(2) Data Understanding
(3) Data Preparation
(4) Modelling
(5) Evaluation
(6) Deployment
(1) pre-processing, (2) data mining, and (3) results
validation

Data mining technic 1
• Anomaly detection (Outlier/change/deviation detection) – The identification
of unusual data records, that might be interesting or data errors that require
further investigation.
• Association rule learning (Dependency modelling) – Searches for
relationships between variables. For example, a pharmacy might gather data
on customer purchasing habits. Using association rule learning, the pharmacy
can determine which products are frequently bought together and use this
information for marketing purposes. This is sometimes referred to as market
basket analysis.

Data mining technic 2
• Clustering – is the task of discovering groups and structures in the data that
are in some way or another "similar", without using known structures in the
data.
• Classification – is the task of generalizing known structure to apply to new
data. For example, an e-mail program might attempt to classify an e-mail as
"legitimate" or as "spam".
• Regression – attempts to find a function which models the data with the least
error.
• Summarization – providing a more compact representation of the data set,
including visualization and report generation.

Software
• SAS
• Microsoft Analyis Server
• RapidMiner
• Konstanz Information Miner (KNIME)
• Orange Canvas
• Weka
• Oracle Data Miner (ODM)
•R
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5. Drug utilization research (DDD, PDD, DID, DOT, LOT).
Pharmacoepidemiology

The main topics are:
 DDD
 PDD
 DID
 DDD/100bed-day
 DOT
 LOT

DUR
DUR may answer:
• Expense
– Which is the most expensive medicine?
– What does the insurer spend money on?
– What are the most expensive therapeutic groups?
• Quantity
– Which medicines are used most ferquently?
– Do drug utilization match morbidity data?
• Others
– Frequency and types of substitution ?
– Frequency and types of ADR?

Drug statistics – Drug utilization metrics
• Cost (drug prices):

• Total cost (total or standardized per1000 inhabitants)
• Unitary cost (cost/tablet, cost/package, cost/dose, cost/treatment course)

• Volume (turnover)

• Number of tablets, capsules, doses or boxes sold
• Number of prescriptions

• Number of prescriptions/patient, Number of first prescription/patient, number of re-fills/patient, prescription/price

• Number of drug users (patient)

• Number of drug users / number of prescription
• Number of drug users / 1000 inhabitants

•
•
•
•
•
•
•
•

Defined daily dose (DDD) - Total DDDs consumption
Prescribed daily dose (PDD)
Minimum marketed dose (MMD)
DDD/1000 inhabitants/day (DID)
Days of therapy/treatment (DOT)
Length of therapy/treatment (LOT)
DDD/100 beds
DDD/100 bed-days
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Drug utilization research
(DDD, PDD, DID, DOT, LOT)
DDD

DDD – Defined Daily Dose
The assumed average maintenance dose per day for a drug used for its
main indication in adults.
• Technical unit
• The DDD is a unit of measurement and does not necessarily
correspond to the recommended or Prescribed Daily Dose (PDD).
• DDDs are not established for all medicines with an ATC code.

The benefits of using DDDs
By applying DDD it is possible to:
• Examine changes in drug utilization over time
• Make international comparisons
• Evaluate the effect of an intervention on drug use
• Document the relative therapy intensity with various groups of drugs
• Follow the changes in the use of a class of drugs
• Evaluate regulatory effects and effects of interventions on prescribing
patterns.

ATC/DDD Index

Available at https://www.whocc.no/atc_ddd_index/

Calculation of DDDs

𝑫𝑫𝑫 number of units =

Total consumption (e. g. 𝒎𝒈)
𝑫𝑫𝑫𝑾𝑯𝑶

An example for calculation
• Lamotrigine has a DDD of 300 mg.
• In 2012, 1,001,138,320 mg of lamotrigine was sold in Hungary.
• This corresponds to (1,001,578,320 mg / 300 mg =) 3,338,594.4 DDD
units.
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Drug utilization research
(DDD, PDD, DID, DOT, LOT)
PDD

PDD – Prescribed Daily Dose
• The prescribed daily dose (PDD) is defined as the average dose
prescribed according to a representative sample of prescriptions. The
PDD can be determined from studies of prescriptions, medical or
pharmacy records, and it is important to relate the PDD to the
diagnosis on which the drug is used. The PDD will give the average
daily amount of a drug that is actually prescribed. When there is a
substantial discrepancy between the PDD and the DDD, it is important
to take this into consideration when evaluating and interpreting drug
utilization figures.

The nature of PDD
• For drugs where the recommended dosage differs for different indications
(e.g. antipsychotics) it is important that diagnosis is linked to the
prescribed daily dose given.
• Pharmacoepidemiological information (e.g. sex, age and mono/combined
therapy) is also important in order to interpret a PDD.
• The PDD can vary according to both the illness treated and national policies
and practices. For example, the PDDs of anti-infectives may vary according
to the severity of the infection. There are also international differences
between PDDs, which can be up to four or five fold higher/lower.
• PDDs in Asian populations are often lower than in Caucasian populations.
• Real life data.

DDD values, mean PDDs of AEDs and distribution of prescribed AEDs in each group

AED

DDDa
(mg)

Mean PDD±SD
(mg)

Number and
percentage (%)
of prescribed
AED in
monotherapy
N=894

CBZ
VPA
PHT
PRM
CLZ
CLB
STM
PB

1000
1500
300
1250
8
20
400
100

586.7±147.5
943.9±282.7
279.2±83.3
451.4±137.3
2.3±1.4
20.1±7.7
383.3±150
233.3±88.9

449 (50.2)
197 (22.0)
11 (1.2)
4 (0.4)
2 (0.2)
1 (0.1)
1 (0.1)
-

LTG
OXC
LEV
GBP

300
1000
1500
1800

220.2±97.6
989.5±325.2
1629.9±735.4
1234.8±387.5

118 (13.2)
61 (6.8)
35 (3.9)
13 (1.5)

TPM
LCM
VGB
ZNS

300
300
2000
200

334.2±127.1
306.3±82
1500±500
312.5±89.6

1 (0.1)
1 (0.1)
-

Mean PDD±SD
in monotherapy
(mg)

Mean
Number and
PDD±SD in
percentage (%)
bitherapy (mg)
of prescribed
AED in
bitherapy
N=572
Old generation AEDs
546±138.2
173 (30.2)
659.8±189.4
848.4±232.8
122 (21.3)
977.9±320.5
236.4±57.9
8 (1.4)
375±131.2
625±125
9 (1.6)
375±138.9
2.4±1.6
43 (7.5)
2.4±1.4
20±0
9 (1.6)
20.6±9.5
200±0
3 (0.5)
466.7±177.8
2 (0.3)
200±100
New generation AEDs
166.4±69.6
74 (12.9)
237.8±102.4
855.7±234.2
30 (5.2)
1130±364
1181.4±421
64 (11.2)
1600±684.4
1023±259.2
24 (4.2)
1279.2±440.6
400±0
400±0
-

4 (0.7)
6 (1.0)
1 (0.2)
-

375±125
300±66.7
1000±0
-
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Drug utilization research
(DDD, PDD, DID, DOT, LOT)
DID

Number and
percentage (%)
of prescribed
AED in
polytherapy
N=324

Mean PDD±SD
in polytherapy
(mg)

40 (12.3)
65 (20.1)
5 (1.5)
5 (1.5)
34 (10.5)
12 (3.7)
2 (0.6)
1 (0.3)

727.5±203.9
1170±312.9
220±32
450±60
2.3±1.3
19.8±7
350±50
300±0

47 (14.5)
23 (7.1)
45 (13.9)
9 (2.8)

327.7±88.8
1160.9±334.6
2021.1±763.7
1422.2±380.2

14 (4.3)
9 (2.8)
1 (0.3)
12 (3.7)

317.9±132.1
300±88.9
2000±0
312.5±89.6

DID – DDD/1000 inhabitant/day
• WHO gold standard

DID equation

𝑫𝑫𝑫 𝟏𝟎𝟎𝟎 𝐢𝐧𝐡𝐚𝐛𝐢𝐭𝐚𝐧𝐭𝐬/𝐝𝐚𝐲 =

𝐃𝐃𝐃 (𝐲𝐞𝐚𝐫) ∗ 𝟏𝟎𝟎𝟎
𝐩𝐨𝐩𝐮𝐥𝐚𝐭𝐢𝐨𝐧 ∗ 𝟑𝟔𝟓

Rough estimate of the proportion of the population treated on a given day.
E.G.: 10 DDDs/1000 inhabitants/day for drug A in region X indicates that on average 1% of the
population from region X gets treatment with A daily.

An example for calculation of DID
Lamotrigine has a DDD of 300 mg.
In 2012, 1,001,138,320 mg of lamotrigine was sold in Hungary.
This corresponds to (1,001,578,320 mg / 300 mg =) 3,338,594.4 DDD units.
We divide this value by the population in 2012 (9,906,000) and 365, and then
multiply by 1,000 to get 0.92 DDD / 1000 inhabitants / day in Hungary in
2012.
Regardless of the period or geographical area we consider, the data will be
comparable, as we will always standardize the use of medicines per 1,000
inhabitants and for 1 day, regardless of the length of a given period.

DDD value of Lamotrigin : 300 mg.
Hungary, 2012:
- 1 001 578 320 mg lamotrigin was sold.
- Population: 9 906 000 inhabitants.

1 001 578 320 mg/300 mg= 3 338 594.4 DDDs

0.92 𝐷𝐷𝐷 1000𝑖𝑛ℎ𝑎𝑏𝑖𝑡𝑎𝑛𝑡𝑠/𝑑𝑎𝑦 =

, ∗
∗

USES OF DDD/1000/d DATA

•Drug utilization description/comparison
•Denominator for adverse drug reaction rates
•Screening for problems in drug utilization
•Monitoring the effects of regulatory and informational activities
•Estimating prevalence of drug use for PARs
•…

Trends of DID of AEDs

Describing drug utilization

Source: Barozzi N et al. BMC Health Services Research 2008, 8:196, DOI: 10.1186/1472-6963-8-196

Comparison of drug utilization

Source: Behan K et al. Eur J Clin Pharmacol 2005

MONITORING THE EFFECTS OF REGULATORY ACTIVITIES AND GUIDELINES

Source: Bedson J et al. Eur J Pain 2012

Drug utilization after the measures

Source: Bedson J et al. Eur J Pain 2012

Drug utilization after withdrawing from the market

Source: Bedson J et al. Eur J Pain 2012

Advantages and pitfalls

+
• Rapid respons (e.g.: secular
trends)
• International comparison
• Comparing the „effect” of
different drugs
…

• DDD is not necessarily the
prescribed dose (PDD)
• Estimated for adults (not for
children)
• Does not account for adherence
…
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Drug utilization research
(DDD, PDD, DID, DOT, LOT)
DDD/100 beds
DDD/100 bed-days

Calculation of DDD/100 bed-days

𝐷𝐷𝐷/100𝑏𝑒𝑑𝑑𝑎𝑦𝑠 =

𝑁𝑜. 𝑜𝑓 𝑢𝑛𝑖𝑡𝑠 𝑎𝑑𝑚𝑖𝑛𝑖𝑠𝑡𝑒𝑟𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑡𝑢𝑑𝑦 𝑝𝑒𝑟𝑖𝑜𝑑 𝑚𝑔 𝑥 100
𝐷𝐷𝐷(𝑊𝐻𝑂) 𝑥 𝑁𝑜. 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑠𝑡𝑢𝑑𝑦 𝑝𝑒𝑟𝑖𝑜𝑑 𝑥 𝑁𝑜. 𝑜𝑓 𝑏𝑒𝑑𝑠 𝑥 𝑏𝑒𝑑 𝑜𝑐𝑐𝑢𝑝𝑎𝑛𝑐𝑦
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Drug utilization research
(DDD, PDD, DID, DOT, LOT)
DOT

Days of therapy (DOT) definition
• The number of days that a patient receives antibiotics regardless of
the dose. When a patient receives more than one antibiotic, more
than one DOT may be counted.
• Synonym: antibiotic days or antimicrobial days.

DOT calculations
• Rx: Levofloxacin 500mg po od x 7 days
DOT = 1 DOT x 7d = 7 DOT
• Rx: Levofloxacin 750mg po od x 7 days
DOT = 1 DOT x 7d = 7 DOT
• Rx: Levofloxacin 750mg po od x 7 days + Vancomycin 1g iv q12h x 7
days
DOT Levofloxacin = 1 DOT x 7d = 7 DOT
DOT Vancomycin = 1 DOT x 7d = 7 DOT
Total DOT = 14 DOT
• Rx: Levofloxacin 750mg po q48h x 7days = 7 DOT
• DOT/1000 patient days
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Drug utilization research
(DDD, PDD, DID, DOT, LOT)
LOT

Length of therapy (LOT) definition
• The number of days that a patient receives systemic antimicrobial
agents, irrespective of the number of different antibiotics.
• Therefore, LOT will be lower than or equal to days of therapy (DOT)
because the DOT is calculated for each antibiotic.

LOT Calculation
• Rx: Levofloxacin 500mg po od x 7d
LOT = 1 LOT x 7d = 7 LOT
• Rx: Levofloxacin 750mg po od x 7d
LOT = 1 LOT x 7d = 7 LOT
• Rx: Levofloxacin 750mg po od x 7d + Vancomycin 1g iv q12h x 7d
LOT = 1 LOT x 7d = 7 LOT
• Rx: Levofloxacin 750mg po q48h x 7d
LOT = 1 LOT x 7d = 7 LOT
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Drug utilization research
(DDD, PDD, DID, DOT, LOT)
Examples

Drug utilization in DOT

Year
2003
2004
2005
2006

DOT
4 561 143 210
4 753 925 126
4 908 984 453
5 198 602 115

Drug utilization between 1993-2006 by ATC (Anathomical,
Therapeutical, Chemical)

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

1

C

C

C

C

C

C

C

C

C

C

C

C

C

C

2

J

J

J

N

N

N

N

N

N

N

N

N

N

N

3

A

A

N

A

A

A

A

A

A

A

A

A

A

A

4

N

N

A

J

J

J

J

J

J

J

J

J

L

L

5

R

R

R

R

R

R

L

L

L

B

B

L

B

B

6

M

M

M

B

L

L

R

M

B

L

L

B

J

J

7

D

D

B

M

M

M

M

R

M

M

M

M

M

M

8

B

B

L

L

B

B

B

B

R

R

R

R

R

R

Source: PharmaFelax, PHARMIS, IMS

The top 5 therapy classes in the 12 months to June 2008 were

1. C10A – Cholesterol & trigly. regulators
2. A02B – Antiulcerants
3. N06A – Antidepressants & mood stabilisers
4. N05A – Antipsychotics
5. N03A – Antiepileptics

Pékli M: Gyógyszerfogyasztási szokások Magyarországon, Informatio medicata, 2008

Change in prescription number due to the Pharmaceutical Economy
Act

Year

Amount of
subsidized
medicine M
HUF

Total number of
prescription

Mean number of
prescription /
month

2006

362251,11

162 223 904

13 519 920

2007

292169,70

145 043 359

12 086 947

Pékli M: Gyógyszerfogyasztási szokások Magyarországon, Informatio medicata, 2008

Drug turnover (wholesale price)

Retail pharmacies

Hospitals

Number of boxes

Retail pharmacies

Hospitals
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6. Aspects of quality of life (QoL) survey and the terms of
quality adjusted life years (QALY, DALY)
The main topics are:
 Principles to measure Quality of Life
 General and diseases specific QoL questionnaires
 QALY, adjusted life years
 DALY, disabled adjusted LY and years of life lost YLL
 Calculating QALY: a universal tool

Definitions of Health
Health
‘a state of complete physical, mental and social wellbeing and not merely the
absence of disease or infirmity’ (WHO, 1948).
• This is consistent with the biopsychosocial model of health, which considers physiological,
psychological and social factors in health and illness, and interactions between these
factors.
• However, it differs from the traditional medical model, which defines health as the
absence of illness or disease and emphasis the role of clinical diagnosis and intervention.
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Injuries
Definition of physical injury (WHO definition):
The damage caused by the acute transfer of energy, whether physical, thermal, chemical or
radiant, that exceeds the physiological threshold or by the deprivation of a vital element.
Injuries can be unintentional, such as those caused by road traffic injuries, burns or scalds,
falls, poisoning and drowning or submersion, or they can be intentional. Intentional injuries
can be caused by violence, which is the intentional threat or use of physical force against
oneself, another person or community that results in injury, death, mental harm,
maldevelopment or deprivation.
The injury problem is large and heterogeneous: range from frequent minor injuries to rare
major injuries (such as polytrauma).
As a consequence, injuries result in a wide array of individual patterns of use of health
287
services and functional outcome.

Definitions of wellbeing
Wellbeing: ‘feeling good and functioning well’
The term of wellbeing is key to discussing mental health individuals and public mental health.
Based on Individual’s own experience (subjective catgory) of their life, and a comparison of
their life circumstances with social norms and values.
It is widely accepted that subjective wellbeing varies greatly between individuals, as do the
factors that contribute to it.
Wellbeing is having two dimensions:
• objective and
• subjective wellbeing.
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Definitions of wellbeing
Objective wellbeing
- based on assumptions about basic human needs and rights, including aspects such as
adequate food, physical health, education, and safety, can be measured through selfreport (e.g. asking people whether they have a specific health condition), or through
more objective measures (e.g. mortality rates and life expectancy).
Subjective wellbeing
- „personal” wellbeing is measured by asking people directly how they think and feel about
their own wellbeing, and includes aspects such as life satisfaction (evaluation), positive
emotions (hedonic), and whether their life is meaningful (eudemonic).
Example: The Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS) is a validated tool for
monitoring subjective mental wellbeing in the general population and the evaluation of
projects, programs and policies which aim to improve mental wellbeing

What is Health hand Wellbeing ?
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What is the Quality of Life ?

Measure the Quality of Life (QoL questionnaires)
How to assess Quality of Life ?

How to assess Quality of Life ?

Example for Quality of Life the
movie titled The Intouchables
(English: Untouchable)
Philippe discloses to Driss that he became
disabled following a paragliding accident
and that his wife died without bearing
children.
After he becomes a quadriplegic from a
paragliding accident, an aristocrat hires a
young man from the projects to be his
caregiver.
Éric Toledano, France. He is a writer and director,
known for Életrevalók (2011), Tellement
proches (2009) and Eszeveszett esküvő (2017).

The most general aspects of QoL
Targets of Health Care assessments
physical

Mobility
dressing

mental

Physical activitesies

bathing

sensorial

pain

Act/function

Daily activities

continence

eating

General /disease specific QoL questionnaires

cognitív

sex

working

The impact of QoL
Quality of Life: Why we need to deal with (QoL) measurements ?
• QoLs become increasingly important in medicine over the past
decades.
• Pubmed search exceeding 20.000 articles per year since 2013.
• Randomised controlled trials (RCT) as well as (NI) observational
studies increasingly include QoL measures, usually as a secondary
endpoint e.g.
• Inclusion of QoL measures into studies is no longer restricted to
highly developed western countries, but now includes countries
from all over the world e.g.

What is Quality of Life questionnaire
Definitions
„Quality of Life as an individual's perception of their position in life in the context of
the culture and value systems in which they live and in relation to their goals,
expectations, standards and concerns” (WHO )
Quality of Life Questionnaire (QoLQ) is an instrument for measuring the quality of an
individual's life across a broad range of specific areas.

What instruments ready to measure QoL ?
Quality of life is a multidimensional subjective term. Concerns
how to get it measured and quantified?
• Who should answer?
• What circumstances?
• What dimensions ?
• General– or dieases specific ?
• Measureable, comparable?
• Was there a change due to intervention

To measure QoL: EQ-5D

EQ-5D™ is a standardised instrument for use as a measure of health outcome.

Applicable to a wide range of health conditions and treatments, the EQ-5D health questionnaire
provides a simple descriptive profile and a single index value for health status.

EQ-5D-3L

Descriptive system of health-related quality of life states consisting of five dimensions (mobility,
self-care, usual activities, pain/discomfort, anxiety/depression) each of which can take one of three
responses.

EQ-5D-5L

The responses record five levels of severity (no problems/slight problems/moderate
problems/severe problems/extreme problems) within a particular EQ-5D dimension.

QoL: Euro QoL, EQ-5D
EQ-5D-3L
The EQ-5D 3 level version (EQ-5D-3L) was introduced in 1990. The EQ-5D-3L essentially
consists of 2 pages - the EQ-5D descriptive system (page 2) and the EQ visual analogue
scale (EQ VAS) (page 3). The EQ-5D-3L descriptive system comprises the following 5
dimensions: mobility, self-care, usual activities, pain/discomfort and anxiety/depression.
Each dimension has 3 levels: no problems, some problems, extreme problems.
EQ-5D-5L
each dimension now has 5 levels: no problems, slight problems, moderate problems,
severe problems, and extreme problems. The respondent is asked to indicate his/her
health state by ticking in the box against the most appropriate statement in each
of the 5 dimensions.

https://euroqol.org/wp-content/uploads/2016/09/EQ-5D-5L_UserGuide_2015.pdf

QoL: Euro QoL, EQ-5D
EQ-5D to measure Health state

Each of the 5 dimensions comprising the EQ5D descriptive system is divided into 5 levels
of perceived problems:
Level 1: indicating no problem Level 2:
indicating slight problems
Level 3: indicating moderate problems
Level 4: indicating severe problems
Level 5: indicating extreme problems

https://euroqol.org/wp-content/uploads/2016/09/EQ-5D-5L_UserGuide_2015.pdf

QoL: Euro QoL, EQ-5D
To initially predict 3L responses, simple
non-parametric calculations based on the
frequencies obtained when cross tabulating
the responses on the 3L and 5L were used

The proportions of the 3L level scores/ 5 level scores.

Dimesions:
• Mobility
• Self Care
• Usual Activities
• Pain/Discomfort;
• Anxiety/Depression

QoL: types – the Euro EQ
EQ VAS score

Score recorded by an individual for their current health-related quality of life state on
the EQ VAS

EQ SDQ

Strengths and Difficulties Questionnaire (SDQ). Standard set of questions concerning
socio-demographic variables for use with the EQ-5D valuation questionnaire. The SDQ
instrument is developed for clinicians, educators and researchers to provide insight into
children and adolescents’ behaviours, emotions and relationships.
EQ-5D-Y (Youth) instrument is a generic Patient-Reported Outcome Measure,
suitable for children from eight years old, covering five dimensions of health and a
Visual Analogue Scale (EQ VAS) for self-completion by children from eight years old .

Goodman R. The strengths and difficulties questionnaire: a research note. J Child Psychol Psychiatric. 1997;38(5):581–6
Wille et al, Development of the EQ-5D-Y: a child friendly version of the EQ-5D. Qual Life Res. 2010;19(6):875–86

https://euroqol.org/wp-content/uploads/2016/09/EQ-5D-5L_UserGuide_2015.pdf

QoL: Euro QoL EQ 5D-5Level

https://euroqol.org/wp-content/uploads/2016/09/EQ-5D-5L_UserGuide_2015.pdf

QoL: Euro QoL EQ 5D-5Level

https://euroqol.org/wp-content/uploads/2016/09/EQ-5D-5L_UserGuide_2015.pdf

QoL: Euro QoL results in age groups

https://euroqol.org/wp-content/uploads/2016/09/EQ-5D-5L_UserGuide_2015.pdf

QoL: Euro QoL results in age groups

https://euroqol.org/wp-content/uploads/2016/09/EQ-5D-5L_UserGuide_2015.pdf

QoL: Euro EQ-5D

Euro QoL results in age groups: 18-40-60+

https://euroqol.org/wp-content/uploads/2016/09/EQ-5D-5L_UserGuide_2015.pdf

What is the Visual Analogue Scale ?

The VAS scale (0-100) for QoL (EQ-5D)

https://euroqol.org/wp-content/uploads/2016/09/EQ-5D-5L_UserGuide_2015.pdf

The numeric VAS scale

Specific questions and analogue
scales with endoints
Standard: 10mm long line
Measured: with a mm scale

https://euroqol.org/wp-content/uploads/2016/09/EQ-5D-5L_UserGuide_2015.pdf

QoL results: VAS scale (0-100) for QoL (EQ-5D

Mean population EQ
VAS scores by age
group and gender

https://euroqol.org/wp-content/uploads/2016/09/EQ-5D-5L_UserGuide_2015.pdf

QoL: Pain specific scales of QoL
How to use VAS?
Visual Analogue Scales and Assessment
of Intensity of Pain on a 100 long VAS.
Measures the pain intensity daily or by
visits using the distance of scale mark
from zero ( 0) in millimetres.
Either a simple line scale, or numeric
marks applicable.

QoL: Pain specific numeric examples of intensity scales

NIH / Warren Grant Magnusen Clinical Center

QoL: Examples of expression type of rating scales

Wong-Baker Faces Pain Scale

NIH / Warren Grant Magnusen Clinical Center

QoL: Pain rating scales
Assessment of
pain by Quality of
Life rating scales

QoL: VAS and pain rating scales
VAS: Visual Analogue Scales for Assessment of Pain intensity

Observer’s side

Patient’s side

QoL: The impact of Pain rating scales – US survey
Analysis of data from the 2012 National Health
Interview Survey (Journal of Pain. 2015;16(8):769780.)

• An estimated 25.3 million adults (11.2 percent) had pain every
day for the preceding 3 months.
• 126 million adults (55.7 percent) reported some type of pain
in the 3 months prior to the survey
• Nearly 40 million adults (17.6 percent) experience severe
levels of pain. Those with severe pain are also likely to have
worse health status.
• There is an impact of gender: pain varies by race and ethnicity
• Women, older individuals, and non-Hispanics were more likely
to report any pain, while Asians were less likely.
• (https://nccih.nih.gov/research/statistics/NHIS/2012/pain/severity.

https://www.nih.gov/news-events/news-releases/nih-analysis-shows-americans-are-pain

Examples of pain intensity
The McGill Pain Questionnaire

consists of 78 words that describe
pain.

A person rates their own pain by
marking the words that most closely
match up to their feelings.
Once a person has made their
selections, a numerical score with a
maximum rating of 78 is assigned
based on how many words were
marked.
https://www.verywellhealth.com/pain-scales-assessment-tools-4020329

NIH / Warren Grant Magnusen Clinical Center

QoL: examples of assessment of PAIN
baseline

Follow-up after treatment applied

Mean visual analogue scale (VAS) scores in patients before and after
neurolytic block at different time intervals
https://www.verywellhealth.com/pain-scales-assessment-tools-4020329

QoL – how to use ? How to use ? Before- after

QoL – How to use ? Subgroups with differences

Quality of Life– examples to specifc diseases
Mobility

Quality of Life: example - Diabetes life style

Quality of Life: example – mental score
MMSE (Mini-Mental State Examination) test
A health professional asks a patient a series of questions designed to test a range of
everyday mental skills. It’s not an intelligence test.
The MMSE is not the only test used to determine if someone has dementia.
The MMSE has a maximum score of 30 points.
The scores are generally grouped as follows:
• 25-30 points: normal cognition
• 21-24 points: mild dementia
• 10-20 points: moderate dementia
• 9 points or lower: severe dementia

Quality of Life: example – mental score
MMSE (Mini-Mental State Examination) test
The MMSE can be used to assess several mental abilities, including:
 short and long-term memory
 attention span
 concentration
 language and communication skills
 ability to plan
 ability to understand instructions
Validation:

In 14 studies, the MMSE had a sensitivity of 88.3% (95% confidence interval [CI], 81.3% to 92.9%) and a
specificity of 86.2% (95% CI, 81.8% to 89.7%) for dementia, with a score cutoff of 23 to 25 indicating
significant impairment

MMSE

Interpretation of MMSE score
To assess mental incapacity
To assess dementia
To assess educational incapacity

Source: • Folstein MF, Folstein SE, McHugh PR: “Mini-mental state: A practical method for grading the cognitive state of patients for the clinician.” J
Psychiatr Res 1975;12:189-198

QALY quality adjusted life years
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„QALY”, and „DALY”
The definition QALY and DALY units
QALY/ DALY commonly, serve as a measure of a population’s health status, the
quality of life over yeas or quantifying how a disability or a certain disease
affects a group’s health.
QALY - (Quality-Adjusted Life Years )
DALY - (Disability Adjusted Life Year)
QALYs are typically used to assess the effectiveness
of a treatment in relation to its cost ( CUA)

Utility of „QALY”, and „DALY”
QALY - (Quality-Adjusted Life Years )
One healthy year is = 1.0 QALY. vs. Death is = 0 QALY.
DALY - (Disability- Adjusted Life Year)
The loss of one healthy year = 1 "DALY".
DALY = YLD + YLL
(calculated by Disability Weights, the score 0 reflects perfect health and 1
equals death)
YLD – Years Lived with Disability ~morbidity: number of deaths due to the
condition within a population x Number of years lost against standard life
expectancy
YLL – Years of Life Lost ~mortality: umber of cases of the condition within
the population x Disability Weight for the condition xAverage number of
years lived with the condition (until remission or death)

Utility of „QALY”, and the Health Utility Index
QALY - (Quality-Adjusted Life Years )
Health Utility Index: a crucial component in the calculation of QALYs, is determined by
polling individuals on their health preferences.
This is done by using DIFFERENT METHODOLOGY such as time trade-off, rating scales
and standard gamble methods. There is still and issue here that revolves around the
samples: there seems to be no consensus as to who should value health states.
Why? These scores are established by individuals who may or may not have
experienced the health state they are assessing, which is obviously problematic.
Theoretical question: Who could tell how the disabality is affecting the life of
individuals. On the other hand, it could be argued that humans are
highly „adaptable” and that an individual having lived with an illness for a
long period of time might have a skewed perspective of “perfect health”.

Example: calculation of QALY
QALY= change in health-related quality of life x change in quantity of life = (living better) x (living longer)

0.90 x 8= 7,2

0,6x10 = 6,0

0.6 x12
=7,2

Example: calculation of gain in QALY

Example: The calculation of gain in QALY

Example: Calculation of DALY over lifespan
DEATH

DOB

Years lived in 100% health

DALY= years x 0

Years lived in
20% disability

Years lived in
50% disability

DALY= years x 20%

DALY= years x 50%

LIFE EXPECTANCY

Expected life-years
( not lived )

DALY= years x 100%
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7.

Systematic review of medical literature data

The main topics are:
 Expectation for a systematic review
 The nature of study confirmatory, exploratory or descriptive
 Study population
 Questions raised
 Study design
 Methodolgy and materials
 Primary end secondary endpoints

The method of appraisal of scientific articles
Reviewing published research literature is one part of the process of evidence based
(medicine) evaluation to ensure that we use research efficiently and reliably to make health
care decisions. (Greenhalgh 2001).
Based on reading the complete article a number of key appraisal questions should be
addressed to assess validity, results and clinical relevance.
„Critical appraisal is the process of assessing the trustworthiness, relevance and results of
published papers so that you can decide if they are believable and useful.” (www.caspuk.net)
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Expectation for a systematic review
What do we want to know?

• Does the statement or conclusion need evidence to support it?
• What are my criteria for evaluating the evidence? You must decide before evaluating
evidence how you will determine its worth and by what standards. It is not enough to
say, “This is bad” or “This is good”. You must be able to say why.
• How good is the evidence? Rather than asking if it is “true” (claims rarely are absolute),
ask is it “dependable” and is it relevant to the research question posed.
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The method of reading scientific articles
Most journal-style scientific papers research articles are typically follow the IMRD chapters,
although the good titles and keywords help readers find the research and decide whether
to keep reading:
Number of Readers
Content
•
•
•
•

Introduction
Methods
Results
Discussion

large

Title

medium

small
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Expectation for an Introduction
This section should introduce the subject and current state of art in scientific
knowledge and the study question(s) to be addressed.
What sort of questions should we ask?





Does the study raise medically or scientifically interesting questions?
Are any statements and data backed by literature citations?
Is the study question clearly defined and relevant?
Is the study confirmatory, exploratory or descriptive in nature?
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Expectation for a Materials and Methods
This section should describe the procedures, planning, study sample
composition (e.g. patient cohort, animals), execution of the study and any
statistical methods used.
What sort of questions should we ask?

 Is the study design appropriate for the aims?
 Are the study outcomes and setting clearly defined?
• Detailed study protocol? Location? Study period?
 Are the methods appropriate?
• Is the study primary endpoint clearly defined?
• Is the study duration and the lenght of follow-up was sufficient?
• Is the study sample size sufficient to detect significant or clinically relevant difference (power of 8090% is common)? What statistical measures are employed?
• Has any potential for bias been addressed? e.g. minimised through inclusion of controls,
342
randomisation, or blinding

Expectation for a Results
This section should clearly and objectively present the findings in line with the
objectives of the study. This should include:





Detailed description of the study population
Detailed description of outcomes and endpoints reached during study
The relationship between population characteristics and a dependent variable. e.g.
smoking and lung cancer (if applicable)
Statistical significance, confidence intervals, effect sizes

What sort of questions should we ask?
•
•
•
•

Are all results/outcomes presented (significant and not significant)?
Are study groups comparable at baseline? (If not, have they dealt with differences using appropriate
methods?)
How frequent are the characteristics investigated observed in the population i.e. is it relevant?
What is the cost of the intervention (if applicable)?
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Expectation for a Discussion
This section should discuss the study outcomes and address:



In comparison to current knowledge
In terms of the study’s limitations. All studies have limitations and the authors should
identify them and explain how they impact on findings/conclusions

What sort of questions should we ask?

• Has the study added to knowledge on this subject?
• What conclusions can be drawn?
• Did practical difficulties impact on the study e.g. loss to follow-up?
• Was the number of missing values too large to allow for meaningful interpretation?
• Was the statistical power adequate?
• Were outcomes significant and relevant to a clinical viewpoint, can they be generalized?
• Are the study findings true or are they influenced by the way the study was designed and
carried out?
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Questions to Ask when Appraising a Research Article











Is the study question relevant?
Does the study add anything new?
What type of research question is being asked?
Was the study design appropriate for the research question?
Did the study methods address the most important potential sources of
bias?
Was the study performed according to the original protocol?
Does the study test a stated hypothesis?
Were the statistical analyses performed correctly?
Do the data justify the conclusions?
Are there any conflicts of interest?
345

Appraising a Research Article
Checklist for a critical appraisal of scientific/reserach article
 1.Research question?
 Exposure / Outcome / Domain
 Original
 2.Study population (In- / Exclusion criteria)?
 3.Definition of exposure?
 4.Definition of outcome?
 5.Design (RCT, NI, follow-up / case-control, cohort, observational )
 6.Potential for bias (e.g. selective treatment allocation)?
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Appraising a Research Article
How to evaluate the strength of evidence in a
research article, a clinical trials, a medical
reports or a scientific review?
Meta-analysis
RCT trials

Evidence-Based Practice in the Health Sciences: Information Services Department of the Library of the Health Sciences-Chicago, University of Illinois at Chicago. Accessed: Sep 11, 2103.

347

Systematic review and meta-analysis
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Systematic review and meta-analysis
Why do we need systematic reviews?
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Methods of literature review
•Classic, traditional (narrative) review
Expert invited →subjec ve → bias and error
Selection of studies?
Summary judgement?
Emphasis on authority
Transparancy and explicity methods?

•Systematic review

Based on a concrete, well-defined research question
Formulation of an explicit, reproducible search strategy and in/exclusion
criteria
Assessment of methodological quality (i.e. risk of bias)

→Statistical pooling (meta-analysis) - If possible
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Methods of literature review
Advantages & challenges of systematic review
Advantages

- Reduction of information overload
- Specifically advantageous for various categories of users
- Informative
- Efficient

Challenges

- Publication bias
- Differences in methodological quality
- Heterogeneicity
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Steps of systematic review
1.Define research question
2.Define inclusion and exclusion criteria
3.Selection of studies (by 2 independent reviewers)

a.Exhaustive and reproducible
b.Sensitive but not specific; select also the doubtful records
c.Reference tracking, expert inquiry, hand search, unpublished research

4.Extraction of design characteristics (2 reviewers)
5.Extraction of study results (2 reviewers)
6.Check for publication bias
7.Assessment of heterogeneity
8.Statistical analysis/pooling
9.Sensitivity analysis
10.Interpretation and publication
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Define the research question #1
Experimental design

Diagnostic research

• P - Patient

• P - Patient

• I - Intervention

• T - Test

• C - Comparison

• C - Comparison test

• O - Outcome

• O - Outcome

Etiological design
• P - Population
• E - Exposure
• D - Disease
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Define the research question #2
The scope of study: Broad versus Narrow
•Advantages broad
• Disadvantages broad
- Comprehensive summary of evidence - Requires resources
- Assess generalizability
- Risk of heterogeneity
•Advantages narrow
- Manageability for review team
- Ease of reading

• Disadvantages narrow
- Evidence may be sparse
- Generalizability?
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Selection of studies
Principles:
• Comprehensive and reproducible
• Sensitive enough but not specific
• Predefine criteria for selection of papers
In practice:
Use free text words and MESH headings (adjust key words based on
retrieved papers)
• Search in multiple sources and apply search strategies
• Databases to use
Medline (PubMed)
EMBASE
CINAHL
Cochrane
ERIC, etc
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Selection of studies
Selection based on
specific key-words

Inclusion/exclusion involve some degree of
subjec vity → 2 observers
Upon disagreement → third person decides
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Data extraction from selected studies
•Qualitative data extraction
•
•
•
•
•

Population characteristics
Exposure/intervention
Outcome
Potential confounders
Study characteristics, including quality of study

•Quantitative data extraction

• Normally distributed estimation of effect parameter

• Dichotomous (RR, OR, RD, RRR, NNT)
• Continuous (mean difference, standardized mean difference)

• Variance (or SE) of this estimation
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Data extraction from selected studies
If multiple exposure categories
• Calculate summary dose-response relation (assumes lineair
relationship)
• Dichotomise using 2x2 table (loss of adjustment for confounding)
• Dichotomise using stratum specific effect estimates
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Estimation of publication bias
•Cause of publication bias: Studies with significant results are more
likely to get published
resulted in → overes ma on of the eﬀects in a meta-analysis
•Solution: include all published and unpublished research…?
•Estimate publication bias
• Eye-ball detection (funnel plot)
• Statistical testing
• Estimate impact
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Publications: other possible bias
Publication bias is usually defined as the tendency from authors to
publish studies with significant results.
Also other bias may exist:
•Selection bias
• Comparability of included patients

•Performance bias

• Differences in standrd of care provided between groups

•Detection bias

• Differences in diagnostics between groups how outcomes are determined

•Attrition bias

• Differences in drop outs between groups in withdrawals, due to systematic
differences between study groups in the number and the way participants are lost
from a study.
Dickersin K. The existence of publication bias and risk factors for its occurrence. Jama 1990;263:1385-9
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Publications: result of RCT trials
Definition: RCT trials
A study design that randomly assigns participants into an experimental group or a
control group. The RCT is one of the simplest and most powerful tools in clinical
research.
The control may be a standard practice, a placebo ("sugar pill"), or no intervention
at all.
As the study is conducted, the only expected difference between the control and
experimental groups in a randomized controlled trial (RCT) is the outcome variable
being studied.
RCT provides best evidence of the efficacy but are not immune to bias
• Inadequate concealment of treatment alloca on → larger treatment eﬀects
• Not double-blinded trials → larger treatment eﬀects
• Poor adherence → larger treatment eﬀects (when excluded from results)
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Systematic review vs. Meta-analysis
Meta-analysis is a subset of Systematic reviews
Main difference:
• A systematic review attempts to collate empirical evidence that fits
prespecified eligibility criteria to answer a specific research question.
• A statistical analysis aimed to produce an estimate of a treatment
effect.
• Although, it is appropriate and desirable to perform a systematic
review of a body of data, may sometimes by inappropriate or even
misleading to statistically pool results from separate studies.
• Methods have been developed for the meta-analyses to be
conducted on data obtained from original trials
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Systematic review vs. Meta-analysis
Meta-analysis* by definition and scope:
 Meta-analysis is a quantitative, formal, epidemiological type of study
design used to systematically assess relevant previous research studies to
derive conclusions about that body of research.




The outcomes from a meta-analysis may include a more precise estimate of the
effect of treatment or risk factor for disease, or other important outcomes, than any
individual study contributing to the pooled analysis.
The benefits of meta-analysis include a consolidated and quantitative review of a
large, and often complex, sometimes apparently conflicting, body of literature.
However, failure to identify the majority of existing studies can lead to erroneous
conclusions

*Haidich AB. Meta-analysis in medical research. Hippokratia. 2010;14(Suppl 1):29-37.
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Systematic review vs. Meta-analysis
Preferred reporting items for
systematic reviews and metaanalyses:
The four-phase flow diagram
of information through the
different phases of a systematic
review or meta-analysis.
by PRISMA 2009 J Clin Epidemiol 2009;62:1006-12,
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Meta-analysis example: 32 studies for efficacy and safety
Bias: in studies for treatment of Pediatric AAD diarrhea

Probiotics for the prevention of pediatric antibiotic-associated diarrhea. Goldenberg JZ, Lytvyn L, Steurich J, Parkin P,
Mahant S, Johnston BC. Cochrane Database Syst Rev. 2015;(12):CD004827.
Probioticums: Bacillus spp., Bifidobacterium spp., Clostridium butyricum, Lactobacilli spp., Lactococcus spp., Leuconostoc cremoris,
Saccharomyces spp., Streptococcus spp.,
Efficacy„moderate protective effect” (NNTB 9, 95% CI 7 - 13).
Safety: acceptabble, low AE rate
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Meta-analysis example: 32 studies for efficacy and safety
Treatment of Pediatric AAD diarrhea

Probiotics for the prevention of pediatric antibiotic-associated diarrhea. Goldenberg JZ, Lytvyn L, Steurich J, Parkin P,
Mahant S, Johnston BC. Cochrane Database Syst Rev. 2015;(12):CD004827.

Probiotics versus control:
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Methodology: Statistical Pooling
Purpose:
•To estimate the effect of an intervention or determinant
Advantage:
•Higher precision/more power
•Detect small effects
•Detect effects in subgroups
•No increased validity
Two principles:
1. Simply pooling the data and treating as one large study would fail
to preserve randomization and introduce bias and confounding
2. Calculating a mean is inappropriate
•Small studies are subject to chance → less weight
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Methodology: Sensitivity analysis
Undertaking a systematic review involves decisions
•Objective
•Arbitrary (e.g. cut-off values)
How sensitive are the results of a meta-analysis to changes in
•Statistical methods
•Fixed or random effects model
•For dichotomous outcomes, OR/RR/RD?
•How to deal with different scales: SMD/MD?
•Eligibility criteria
•Characteristics of participants
•Characteristics of the intervention/comparator/outcome
Study design: blinded/unblinded
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Methodology: issues of heterogeneity
How to deal with heterogeneity
• Check data again
• Do not pool at all
• Ignore heterogeneity → ﬁxed eﬀects model
• Model heterogeneity → random effects model
• Explore heterogeneity → meta-regression & sensitivity analysis
• Change the effect measure
• Exclude studies (outliers → sensi vity analysis)
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Methodology: EBM – Cochrane review

Cochrane Child Health
Cochrane Complementary Medicine
Cochrane Consumer Network
Cochrane First Aid
Cochrane Global Ageing
Cochrane Insurance Medicine
Cochrane Neurosciences
Cochrane Nursing
Cochrane Nutrition
Cochrane Pre-hospital and Emergency Care
Cochrane Primary Care
Cochrane Rehabilitation
Cochrane Sustainable Healthcare
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Methodology: EBM – Evidence-Based Medicine
Evidence-based medicine is the
integration of best research evidence
with clinical expertise and patient
values, by and interdisciplinary approach
which uses techniques from science,
engineering, biostatistics and
epidemiology, such as meta-analysis,
decision analysis, risk-benefit analysis,
and randomized controlled trials to
deliver “ the right care at the right time
to the right patient.” (Source : AHRQ)
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Methodology: EBM – Evidence-Based Medicine
To address the Evidence-Based Medicine (EBM) properly:
this approach aims for the ideal that healthcare professionals should make
"conscientious, explicit, and judicious use of current best evidence"
in their everyday practice.
The practice of evidence-based medicine uses systematic reviews (such as metaanalysis, decision analysis, risk-benefit analysis, and randomized controlled
trials to deliver) of the medical literature to evaluate the best evidence on
specific clinical topics.
„Practitioners engage in life-long learning and are committed to the continuing
education of professionals and patient communities”.
(Johns Hopkins Medicine, www. https://www.hopkinsmedicine.org/gim/research/method/ebm.html)
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Methodology: support evidence-based healthcare decisions
The „4 S”
syntheses, synopses, and
systems: 4S approach to seek
evidence-based information.
Medline itself is freely available
(http://www.ncbi.nlm.nih.gov/
PubMed/), and the clinical
queries screen provides
detailed search strategies

Ref: Haynes RBOf studies, syntheses, synopses, and systems: the “4S” evolution of services for finding current best
evidenceBMJ Evidence-Based Medicine 2001;6:36-38
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8. Burden of disease, wellbeing, distribution of costs and
sources of support
Main topics:
•

Health dimensions

•

Measurement of the burden of diseases

•

Contribution of risk factors

The term of Health ?
WHO Definition:
“ Health is a state of complete physical, mental and social wellbeing and not merely an
absence of disease or infirmity and the ability to lead a socially and economically
productive life”.
Operational Definition:
“ A condition or quality of the human organism expressing the adequate functioning of the
organism in given conditions, genetic or environmental”
Good (medical) Health status means: No (obvious or perceptual) evidence
of disease or a complaint ( adverse event) and that the person is functioning
normally while the organs of the body are functioning adequately as well as
in relation to one another

What are the concept of models for Health ?
Biomedical concept: Absence of disease= (The state of being free from illness or injury
(Oxford defintion). WHO definition: Health is a state of complete physical, mental and
social well-being and not merely the absence of disease or infirmity (WHO)
Environmental /Ecological concept: Health: is a dynamic equilibrium between man & his
environment, on the way that Health implies the relative absence of pain and discomfort
and a continuous adaptation and adjustment to the environment to ensure optimal
function
Physchological concept- Health is not only a biomedical phenomenon, but also
influenced by social psychological, cultural, economic factors of the people concerned.
Holistic concept = Biomedical + ecological + psychosocial: defined as multidimensional
process involving the well-being of the whole person in his environment.

What are the concept of models for Health ?
The normativist approach:
Recognize that differentiation between the concept of health/disease is merely a human
invention.
The term of disease, is not a question of fact, but rather an attitude representing the
value system of a given society.
Dynamic health approach
The dynamic health concept health/illness is a state which changes from time to time
(often day by day) depending on whether signs related to a disease or a sense of health
is dominant in the individual.

The Biopsychosocial Model in Medicine
The biopsychosocial model as an attempt to both challenge and broaden
the traditional biomedical model:
• Engel proposed to broaden the biomedical approach to include the psychosocial
without sacrificing the advantages of the biomedical approach
• Strategy: ‘patients would continue to be cared for from a disease standpoint but,
additionally, psychological and social information would be given equal standing in
the care process’
• The biopsychosocial model influenced the core aspects of medical practice,
education, and research across many of new areas of medicine

Farre A, Rapley T. The New Old (and Old New) Medical Model: Four Decades Navigating the Biomedical and Psychosocial Understandings of
Health and Illness. Healthcare (Basel). 2017 Nov 18;5(4):88.
Engel G.L. The clinical application of the biopsychosocial model. Am. J. Psychiatry. 1980;137:535–544. [PubMed] [Google Scholar]

The term of disease in Medicine
Disease:
the opposite of health, but not in all aspects !

- By the term ’disease’ focuses on the physical aspect of the illness, and most often it is
used by medical science
- ’sickness’ implies mainly the sociocultural aspect (such as the patient’s role,
experiencing disease, social and medical treatability and treatment of the disease etc)

Farre A, Rapley T. The New Old (and Old New) Medical Model: Four Decades Navigating the Biomedical and Psychosocial Understandings of
Health and Illness. Healthcare (Basel). 2017 Nov 18;5(4):88.
Engel G.L. The clinical application of the biopsychosocial model. Am. J. Psychiatry. 1980;137:535–544. [PubMed] [Google Scholar]

What are the dimensions of good Health ?
Health dimensions
1) Physical dimension
2) Social dimension
3) Mental dimension
4) Emotional dimension
5) Spiritual dimension

What are the dimensions of good Health ?
Physical aspects of personal health
- Refers to the state of body. Its composition, development, functions and
maintenance.
- Ability to physical excercise
- No signs of cardiovascular, respiratory, nutritional and dietary diseases

What are the dimensions of good Health ?
Intellectual / mental aspects of personal health
- Mental health = absence of mental illness.
- Mental Health defined as “ a state of balance between the individual and the
surrounding world, a state of harmony between oneself and others, a coexistence
between the realities of the self and that of other people and that of the environment”.
- Examples: good self control, balances rationality, problems to solve intelligently, coping
with stress and anxiety

What are the dimensions of good Health ?
Social aspects of personal health
- Building and maintaining satisfying relationships. - Ability to interact with
people - Build networks among different kinds of people
- health also defined as the individual’s optimal capability to perform social
roles and tasks imposed by society or undertaken by him/herself efficiently.
- health means a capability to perform social roles, not only the willingness to
do so.

What are the dimensions of good Health ?
Emotional aspects of personal health
- The ability to accept and cope with our own and others feelings
- Emotional health refers to “Feeling”

What are the dimensions of good Health ?
Spiritual aspects of personal health
- Spiritual health in this context, refers to that part of the individual which reaches out
and strives for meaning and purpose in life
- Examples of dimensions: i)Integrity ii)Principles of Ethics iii)Purpose in life
iv)Commitment to some higher being v) Belief in concepts that are not subject to
“state of the art” explanation

Definitions of Health
Health
‘a state of complete physical, mental and social wellbeing and not merely the
absence of disease or infirmity’ (WHO, 1948).
• This is consistent with the biopsychosocial model of health, which considers physiological,
psychological and social factors in health and illness, and interactions between these
factors.
• However, it differs from the traditional medical model, which defines health as the
absence of illness or disease and emphasis the role of clinical diagnosis and intervention.
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Definitions of wellbeing
Wellbeing: ‘feeling good and functioning well’
The term of wellbeing is key to discussing mental health individuals and public mental health.
Based on Individual’s own experience (subjective catgory) of their life, and a comparison of
their life circumstances with social norms and values.
It is widely accepted that subjective wellbeing varies greatly between individuals, as do the
factors that contribute to it.
Wellbeing is having two dimensions:
• objective and
• subjective wellbeing.

388

What is HEALTH ?

What is wellbeing ? Extended dimensions

Definitions of wellbeing
Objective wellbeing
- based on assumptions about basic human needs and rights, including aspects such as
adequate food, physical health, education, and safety, can be measured through selfreport (e.g. asking people whether they have a specific health condition), or through
more objective measures (e.g. mortality rates and life expectancy).
Subjective wellbeing
- „personal” wellbeing is measured by asking people directly how they think and feel about
their own wellbeing, and includes aspects such as life satisfaction (evaluation), positive
emotions (hedonic), and whether their life is meaningful (eudemonic).
Example: The Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS) is a validated tool for
monitoring subjective mental wellbeing in the general population and the evaluation of
projects, programs and policies which aim to improve mental wellbeing
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What are the dimensions of good Health ?
Wolinsky’s three-dimensional
health-illness model* (1980)
A proper qualification of healthy or ill generates eight
categories
The „normally healthy” received the qualification of
’healthy’ in all three categories,
The „seriously ill” received the qualification of ’ill’ in
all three categories).
There is mixed assessmenst via medical and social
dimensions and are no clear correspondences in the
other categories which are: ’pessimist’, ’socially ill’,
’hypochondriac’, ’medically ill’, ’martyr’, and
’optimist’. See on the next page

*https://regi.tankonyvtar.hu/hu/tartalom/tamop412A/2011-0094_neurologia_en/ch04s15.html

What are the dimensions of good Health ?
Explanation* to Wolinsky’s three-dimensional health-illness model
(1980)
Health and illness are not
contradictory concepts in
the everyday life of the lay
population. And explained
as „lack of pain” does not
automatically mean feeling
well, it only means a pain
free state, in medical but
may not be other
dimensions.

*https://regi.tankonyvtar.hu/hu/tartalom/tamop412A/2011-0094_neurologia_en/ch04s15.html

Definitions of medicalization
Medicalization is the process by which some aspects of human life come to be
considered as medical problems, whereas before they were not considered pathological.
In sociology, medicalization is not a “new” concept. (Maturo 2012)
Medicalization refers to the process or a trend in which conditions and behaviors are
labeled and treated as medical issues.
Over-medicalization or disease mongering is labeling normal health variants as
pathological states, medical industries have made enormous profits.

Maturo A. Medicalization: current concept and future directions in a bionic society. Mens Sana Monogr. 2012;10(1):122-133.
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Definitions of medicalization
Medicalization to consider in three aspects (Conrad, 2007):
Conceptual medicalization: When medical lexicon is used to define non-medical entities
(for example, the natural drooping of breasts after pregnancy diagnosed as “mammary
ptosis”);
Institutional medicalization: When physicians have the power to steer non-medical
personnel – what Eliot Freidson called “professional dominance” (Freidson, 1970; for
example, physicians being managers of hospitals without having any academic title in
management or business administration);
Interactional medicalization: When the physician, in interaction with the patient, redefines
a social problem into a medical one (for example, homosexuality was listed as a pathology
in the DSM until 1983).
Conrad P. The Medicalization of Society: On the Transformation of Human Conditions into Treatable Disorders. Baltimore, MD:
Johns Hopkins University Press; 2007.
Maturo A. Medicalization: current concept and future directions in a bionic society. Mens Sana Monogr. 2012;10(1):122-133.

Principles for buren of diseases
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Definitions of Burden of disease
Burden of disease:

- generally describes the total, cumulative consequences of a defined disease or a range of
harmful diseases with respect to disabilities in a community.
- The consequences include health, social aspects, and costs to society.
- The financial aspects of the gap between an ideal health status ( where everyone lives
free of disease and disability), and the cumulated current health status, such as in
pandemic is defined as the burden of disease.
- Consider health, social, political, environmental and economic factors to determine the
cost that disease and disability exert upon the individual and society.
- WHO made a Global Burden of Disease Study

Conrad P. The Medicalization of Society: On the Transformation of Human Conditions into Treatable Disorders. Baltimore, MD:
Johns Hopkins University Press; 2007.
Maturo A. Medicalization: current concept and future directions in a bionic society. Mens Sana Monogr. 2012;10(1):122-133.
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Burden of disease
10 Leading Causes of Death in the World ( WHO)

•
•

Deaths from cardiovascular disease are
predicted to rise from 17.1 million in 2004
to 23.4 million from 2030.
Deaths from cancer are predicted to
increase from 7.4 million in 2004 to 11.8
million in 2030.

https://www.cdc.gov/globalhealth/healthprotection/fetp/training_modules/2/NCD-Burden-of-Disease_PPT_Final_09252013.pdf
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Burden of disease: obesity
•

In 2005, about 1.6 billion adults (age 15+)
throughout the world were overweight
(BMI>25); including 400 million who were
obese (BMI>30).
Calculate the BMI = body mass(kg) /
height (m2)
• E.g. 180 cm -120 kg man = 37 BMI
• E.g. 165 cm, 65 kg woman= 23,9 BMI
BMI based categoires:
lean: < 18,5
Normal:18,5 - 24,9
Overveight: 25 - 29,9
Obes: 30 - 34,9
Extremely obes: > 35

https://www.cdc.gov/globalhealth/healthprotection/fetp/training_modules/2/NCD-Burden-of-Disease_PPT_Final_09252013.pdf

Burden of disease: obesity
Age-specific prevalence of overweight
and obesity.

Prevalence of Obesity and the Relationship between
the Body Mass Index and Body Fat: Cross-Sectional,
Population-Based Data

(Pasco 2012 PLOS one)
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Burden of disease: obesity
Prevalence of Obesity and the
Relationship between the Body Mass
Index and Body Fat and risks related to.
Example in Hungary:
- Second in the list with the EU
- Over 40 billion HUF is the direct cost in
helathcare due to concomittant disorders
Pharmacoeconomists recommendation: 10 %-of
loss of weight results in 20% -of reduction of
medication costs

Example: headache as a disease
Serious headache – occures in 47% of population ( ISR report USA)

Exaple: Headache – the impact
Medical conditions
• Type of headche/ aetilogy:
• Migraine, 35-45 years, CNS mechanism
• Tension headache (TTH), adults 1-3%, adolescents to start with stress or HBP
• Cluster headache (CH), 1/1000 frequency, 1/6 for f/m ratio, intense

Trigges
•
•
•
•
•

Emotonal stress
Hormonal effect
Weather changes
Side effects,
Light, smell, noise, food may trigger

Example: headache – the impact
Clinical (headache) – workforce (loss of workdays) + psychosomatic (QoL data):
Costs / burden of diease
$31 Billion loss in economy (USA)
25 million days of work lost / year
Current treatments are only in 9% reported successful >> There is an „unmet needs”

Conclusions
• Health is a state of complete physical, mental and social wellbeing but not merely an
absence of disease.
• Health dimensions are the physical, social, mental, emotional and spiritual dimensions
• Wellbeing is having two dimensions: objective and subjective wellbeing
• Health and illness are not contradictory concepts in the everyday life of the lay
population.
• Medicalization is the process by which some aspects of human life come to be
considered as medical problems, whereas before they were not considered pathological.
• Burden of disease: generally describes the total, cumulative consequences of a defined
disease or a range of harmful diseases with respect to disabilities in a community. The
financial aspects of the gap between an ideal health and the cumulated current health
status, such as in pandemic.
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9. Introduction to methodology of health technology
assessment (HTA)
The main topics are:
-

Definitions, decision tree

-

The impact of Health Technology Assessment

-

Budget impact analysis

-

Cost Minimizations analysis

-

Cost-effectiveness analysis

-

Cost-utility analysis

-

Cost-benefit analysis

-

Appraisal

Health Economics
Principles of health economics
Health economics is used to promote healthy lifestyles
and positive health outcomes through the study of
health care providers, hospitals and clinics, managed
care and public health promotion activities.
• economic principles and methods can be applied
that may be used to analyse issues of health and
health care, specifically as one of the set of
analytical methods labelled Health Services
Research.
• It is a branch of economics concerned with issues
related to efficiency, effectiveness, value and
behavior in the production and consumption of
health and healthcare for individuals and provider
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Health Economics
Definitions of health and wellbeing
Health
The World Health Organisation (WHO) defines health as ‘a state of complete physical,
mental and social wellbeing and not merely the absence of disease or infirmity’ (WHO,
1948). This is consistent with the biopsychosocial model of health, which considers
physiological, psychological and social factors in health and illness, and interactions between
these factors. However, it differs from the traditional medical model, which defines health as
the absence of illness or disease and emphasises the role of clinical diagnosis and
intervention.
Wellbeing
It is widely accepted that subjective wellbeing varies greatly between individuals, as do the
factors that contribute to it. However, wellbeing is key to discussing mental health and public
mental health. The mental wellbeing is synonymous with the WHO’s holistic and
409
positive definition of health, and with the positive psychology approach
advocated by Seligman (2000).

Health Economics
Definitions of health and wellbeing
Wellbeing
With a broad definition of ‘feeling good and functioning well’
Individual’s own experience of their life, and a comparison of their life circumstances with
social norms and values. Wellbeing is having two dimensions: objective and subjective
wellbeing.
The „mental wellbeing” is synonymous with the WHO’s holistic and positive definition of
health, and with the positive psychology approach advocated by Seligman (2000).
It is widely accepted that subjective wellbeing varies greatly between individuals, as do the
factors that contribute to it.
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Health Economics
Definitions of health and wellbeing
- Objective wellbeing - based on assumptions about basic human needs and rights,
including aspects such as adequate food, physical health, education, and safety, can be
measured through self-report (e.g. asking people whether they have a specific health
condition), or through more objective measures (e.g. mortality rates and life
expectancy).
- Subjective wellbeing (or personal wellbeing) is measured by asking people directly how
they think and feel about their own wellbeing, and includes aspects such as life
satisfaction (evaluation), positive emotions (hedonic), and whether their life is
meaningful (eudemonic).
- Example: The Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS) is a validated tool for monitoring
subjective mental wellbeing in the general population and the evaluation of projects, programmes and
policies which aim to improve mental wellbeing

411

Injuries
Definition of physical injury (WHO definition):
The damage caused by the acute transfer of energy, whether physical, thermal, chemical or
radiant, that exceeds the physiological threshold or by the deprivation of a vital element.
Injuries can be unintentional, such as those caused by road traffic injuries, burns or scalds,
falls, poisoning and drowning or submersion, or they can be intentional. Intentional injuries
can be caused by violence, which is the intentional threat or use of physical force against
oneself, another person or community that results in injury, death, mental harm,
maldevelopment or deprivation.
The injury problem is large and heterogeneous: range from frequent minor injuries to rare
major injuries (such as polytrauma).
As a consequence, injuries result in a wide array of individual patterns of use of health
412
services and functional outcome.

Health Economics
Definitions of health gain
Health gain defined as:
an increase in the measured health of an individual or population, including length (YL) and
quality of life ( QoL).
It is becoming the principal goals of health services:
1. Expand life (years of life) and in accordance with the
2. Improve the quality of life
This is a change from the activities of certain health services in the past, which were
concerned principally with the funding and delivery of specific medical care services or
facilities without an explicit business goal of improving the impact on health.
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Health Economics
How to assess the outcome of health gain
Health gain
- A measured improvement in the health of a person or a population.
Health impact assessment
- A combination of procedures, methods and tools used to judge a policy, programme or
project.
Health technology assessment (HTA)
- Independent research about the effectiveness, costs and broader impact of healthcare
(treatments and tests) for those who plan, provide or have care in the NHS
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Health Technology Assessment (HTA): principles in order
to obtain public health care fundings
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Modelling: Decision tree and analysis
Decision analysis is now extensively used for economic evaluation modelling in health care, when the
outcomes of an event are uncertain, but it is possible to assign a probability to each possible different
outcome.
Decision analysis relies on the concept of expected values.
The expected value of something can be thought of as its average value when it is repeated many times.
In economic appraisals in health care, decision analysis calculates the expected values of both costs and
benefits and also ICERs.
Methodology:
1.) Set up a decision tree
2.) Assign probabilities to chance events
3.) Assign values to all possible outcomes of chance events.
4.) Calculate the expected value of each possible strategy.
5. Results by sensitivity analyses when changing the assumptions
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Decision tree and analysis
Decision tree (presented by Morris, Devlin, Parkin and Spencer (2012)
Diagrammatic illustration of a decision problem:
o Nodes, representing key elements of the decision problem,
Decisions that are controlled by a decision maker are called decision
nodes, conventionally drawn as squares.
o These are connected by lines, called paths, representing links
between them. The paths run from left to right and imply a
sequence in that order. The paths running from this are the
consequences of choosing a particular alternative.
o Any chance occurrences that are not controlled by the decisionmaker are called chance nodes or probability nodes, conventionally
drawn as circles.
o The final outcome associated with a path is a terminal node,
conventionally drawn as a triangle.
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Standard Types of HTA –I.
 Cost Minimizations analysis (CMA) – treatment alternative costs to

compare- determination of the least costly among alternative interventions
that are assumed to produce equivalent outcomes
 Cost-effectiveness analysis (CEA): clinical efficacy to measure- a

comparison of costs in monetary units with outcomes in quantitative nonmonetary units, e.g., reduced mortality or morbidity

418

Standard Types of HTA –II.
A klinikai vizsgálatok besorolása
 Cost-utility analysis (CUA) – mesured in QALY. Based on pindividual

preferences, a form of cost-effectiveness analysis that compares costs in
monetary units with outcomes in terms of their utility, usually to the patient,
measured, e.g., in QALYs
 Cost-benefit analysis (CBA) – compare the value and the costs of the

health status - compares costs and benefits, both of which are quantified in
common monetary units.
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Special Types of HTA –III.
Additional types:
 Cost-of-illness analysis: a determination of the economic impact of an
illness or condition (typically on a given population, region, or country) e.g.,
of smoking, arthritis, including associated treatment costs
 Cost-consequence analysis: a form of cost-effectiveness analysis that

presents costs and outcomes in discrete categories, without
aggregating or weighting them
420

HTA types: Cost-minimizations (CMA):

Based on the costs as a result of the same clinical outcome
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Cost-minimization assessment
Cost-minimisation analysis (CMA)
• In Health care, it is an economic appraisal that determines the least costly alternative
therapy after the proposed drug has been established to be no more detrimental than its
main competitor(s) in terms of capability and toxicity.
• This is a form of economic evaluation comparing the costs of alternative interventions that
have equal effects.
• Assumptions of clinical equivalence in cost-minimisation analysis should only be made if
claims of equivalence can be supported by clinical evidence; that is, where measured
outcomes have been shown to be equivalent; where this is not possible, a costminimisation analysis should not be conducted.

Cost-minimization assessment
The condition to perform the „Cost-minimisation” analysis (CMA)
Cost-minimisation analysis should only be utilised in situations where the benefits of
alternative treatments have been proven to be identical and, as such, this methodology is
perceived as being the easiest to apply. In practice, it is largely determined by the source and
nature of the clinical evidence available.
There are two other issues that must be addressed prior to the cost-minimisation approach:
• First, the primary health outcome must encompass the main benefit(s) of the treatments
being compared.
• Second, any differences in secondary health outcomes must be sufficiently small
as to not attain clinical significance.
Alan Haycox BA MA PhD Reader in Health Economics, University of Liverpool Management School, 2009

Cost-minimization assessment
A similar outcome as medical results with a
difference in price / costs allocation.
Examples:

1.) Treatments: INSULIN GLARGINE AND INSULIN DETEMIR IN PATIENTS WITH TYPE 2 DIABETES
Item

Cost per 1,500 UI (3m l pens)
Average daily dose (IU)
Cost per day
Annual cost
Annual savings with IG per patient-year

Glargine

76.95€
36.52
1.87€
683.82€

Detem ir

78.52€
59.91
3.14€
1,144.67€
460.85€

2.) Surgery: SURGERY OPTIONSONE-DAY PROCEDURE vs STANDARD CARE
Surgery meth. Type 1.
Methodology Type 2.
- hospitalised 1 day
- hospitalisation for 2 days
- intensive treatment
- less intense treatment
- 70,000 HUF
- 98,000 HUF
Difference between costs: 28,000 HUF

Difference

Reference

1.57€
23.39
1.27€

4
1

Upon similar outcome
granted
Select the
less expensive
solution

Cost-effectiveness analysis (CEA):
HTA types:

Based on the clinical efficacy
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Cost-effectiveness analysis (CEA): Example
Example - case history
Decison case: A medical unit is about to decide whether to add a new cholesterol-lowering
agent to its preferred standrad of care formulary and procedures
Background: The new product has a greater biologcal (ie. therapeutic) effect on lowering
cholesterol than the current standard of care agent, but a daily dose of the new medication is
also more expensive.
Using the perspective of the MCO (e.g., direct medical costs of the product), the results will
be presented in two ways in Tables to illustrate the various ways that can compare costs and
expected effectiveness which are presented in the literature.
The second method of presenting results includes calculating the average
cost- effectiveness ratio (CER) for each alternative

Cost-effectiveness, Efficacy and Efficiency
Effcacy:
The effect of treatment as measured in the controlled environment of a clinical trial. A drug
passes efficacy trials if it is effective at the dose tested and against the illness for which it is
prescribed.
Effectiveness:
In medicine, effectiveness records how successful a treatment works in practice, as opposed
to efficacy, which calculates how well it performs in clinical trials or laboratory studies.
Efficiency:
In health care and medical interventions it measures whether healthcare resources are being
used to get the best value for investted costs.
Palmer, S, and D J Torgerson. “Economic notes: definitions of efficiency.” BMJ (Clinical research ed.) vol. 318,7191 (1999): 1136. doi:10.1136/bmj.318.7191.1136

Efficiency
Efficiency measures whether healthcare resources are being used to get the best
value for money.
• Technical efficiency refers to the physical relation between resources (capital and labour) and health
outcome. A technically efficient position is achieved when the maximum possible improvement in
outcome is obtained from a set of resource inputs.
• Productive efficiency refers to the maximisation of health outcome for a given cost, or the
minimisation of cost for a given outcome. In health care, productive efficiency enables assessment of
the relative value for money of interventions with directly comparable outcomes.
• Allocative efficiency takes account not only of the productive efficiency with which healthcare
resources are used to produce health outcomes but also the efficiency with which these outcomes are
distributed among the community

Palmer, S, and D J Torgerson. “Economic notes: definitions of efficiency.” BMJ (Clinical research ed.) vol. 318,7191 (1999): 1136. doi:10.1136/bmj.318.7191.1136

Cost-effectiveness
A cost-effectiveness ratio is the net cost divided by changes in health outcomes by the
effect, the calculation has been made in relation to doing nothing or no treatment.
The effect is measured in clinical units (physiological parameters, clinical or lab outcome,
number of days of being well, number of years saved, some other index etc)
Calculate cost-effectiveness ratio=

CER=

In monetary units (€, or $)

Costs of tretament
Change in health outcome
In clinical units

Effectiveness = clinical effectiveness

Cost-effectiveness analysis (CEA): examples
An incremental cost-effectiveness ratio is the difference in cost divided by difference in
effect (ie. changes between measured in health outcomes of two alternatives).
Because CEA is comparative, an intervention can only be considered cost effective compared
to something else: it compares an intervention to another intervention (or the status quo)
by estimating how much is the costs to gain a unit of a health outcome, like a life year gained
or a death prevented.
In monetary units (€, or $)
Calculate incremental cost-effectiveness ratio=

ICER=

change in costs (new – old)
change in health (new – old)
In clinical units

Effectiveness = clinical effectiveness

Cost-effectiveness analysis (CEA): Example
COSTS AND OUTCOMES

1. step

COST-EFFECTIVENESS RATIOS

Cost-effectiveness analysis (CEA): Example
2. step

INCREMENTAL COST-EFFECTIVENESS RATIO

The CER is the ratio of resources used per unit of clinical benefit and implies that this calculation has been
made in relation to doing nothing or no treatment.
The ICER ratio is made when the new medication compared to the current (old) medication. In our example
the costs an additional $100 for every additional decrease in LDL of 1 mg/dL is the
incremental cost
Then the committee would need to decide if this increase in cost is worth the increase
in benefit (improved clinical outcome).

Cost-effectiveness analysis (CEA):
COSTS AND OUTCOMES

COST-EFFECTIVENESS RATIOS

Cost-effectiveness
analysis (CEA): examples
Cost-effectiveness

Example – case for decison making

Detemir vs. Insulin Glargine compares favourably in real-life setting in the US
Ite m

G la r g in e

C o s t p e r 1 ,5 0 0 U I ( 3 m l p e n s )
A v e r a g e d a ily d o s e ( IU )
C ost per day
A nnual cost
A n n u a l s a v in g s w ith IG p e r p a tie n t- y e a r

7 6 .9 5 €
3 6 .5 2
1 .8 7 €
6 8 3 .8 2 €

D e t e m ir

7 8 .5 2 €
5 9 .9 1
3 .1 4 €
1 ,1 4 4 .6 7 €
4 6 0 .8 5 €


D iff e r e n c e

R e fe re n c e

1 .5 7 €
2 3 .3 9
1 .2 7 €

4
1

Dose G

Effectiveness

Cost

Cost effectiveness
ratio

Glargine

36.52

3.2

76.95

24.04

Detemir

59.91

2.8

78.52

28.04

COST EFFECTIVENESS= ?
INCREMENTAL COST-EFFECTIVENESS RATIO = ICER= ?

Cost-effectiveness analysis (CEA):
Compare the methodologies of more options
COST-EFFECTIVENESS RATIO

HTA types: Cost-utility analysis (CUA):

Based on the composite clinical and quality of life efficacy
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Cost-utility analysis (CUA)
In general: the cost utility analysis (CUA) is an economic analysis in health decions in which
measures the incremental cost of a health technology from a particular point of view and
compared to the health improvement expressed in a general unit of quality adjusted life
years (called „QALY”s).
 This approach incorporates both increases in survival time( live longer) and changes in
quality of life ( QoL) into one measure ( QALY). An increased QoL is expressed as a „utility
value” on a scale of 0 (0% =dead) to one (100%=perfect quality of life).
 The advantage of cost-utility analysis is used to compare two different drugs or procedures
whose benefits may be different. It therefore provides a broader context in which to make
judgments about the value for money of using a particular drug.
 Note: CUA is a special case of CEA, where the ICER is a measure of cost and the
denominator is measured typically using a metric of QALY.

Utility by „QALY”, and „DALY”
The term of „QALY”, and „DALY”
• a form of cost-effectiveness analysis that compares costs in monetary units with outcomes
in terms of their utility, usually to the patient, measured, e.g., in QALYs
• QALY can serve as a common metric from which to compare the benefits of very different
healthcare technologies.
QALY - (Quality-Adjusted Life Years )
DALY - (Disability Adjusted Life Year)
QALYs are typically used to assess the effectiveness
of a treatment in relation to its cost ( CUA)
DALYs commonly serve as a measure of a population’s health status,(such
at WHO stats) quantifying how a disability or a certain disease affects a
group’s health.

Utility of „QALY”, and „DALY”
QALY - (Quality-Adjusted Life Years )
One healthy year is = 1.0 QALY. vs. Death is = 0 QALY.
DALY - (Disability- Adjusted Life Year)
The loss of one healthy year = 1 "DALY".
DALY = YLD + YLL
(calculated by Disability Weights, the score 0 reflects perfect health and 1
equals death)
YLD – Years Lived with Disability ~morbidity: number of deaths due to the
condition within a population x Number of years lost against standard life
expectancy
YLL – Years of Life Lost ~mortality: umber of cases of the condition within
the population x Disability Weight for the condition xAverage number of
years lived with the condition (until remission or death)

Utility of „QALY”, and the Health Utility Index
QALY - (Quality-Adjusted Life Years )
Health Utility Index: a crucial component in the calculation of QALYs, is determined by
polling individuals on their health preferences.
This is done by using DIFFERENT METHODOLOGY such as time trade-off, rating scales
and standard gamble methods. There is still and issue here that revolves around the
samples: there seems to be no consensus as to who should value health states.
Why? These scores are established by individuals who may or may not have
experienced the health state they are assessing, which is obviously problematic.
Theoretical question: Who could tell how the disabality is affecting the life of
individuals. On the other hand, it could be argued that humans are
highly „adaptable” and that an individual having lived with an illness for a
long period of time might have a skewed perspective of “perfect health”.

Cost-utility analysis (CUA): example of calculation
QALY= change in health-related quality of life x change in quantity of life = (living better) x (living longer)

0.90 x 8= 7,2

0,6x10 = 6,0

0.6 x12
=7,2

Cost-utility analysis (CUA): calculation of QALY

Cost-utility analysis (CUA): calculation of DALY
DEATH

DOB

Years lived in 100% health

DALY= years x 0

Years lived in
20% disability

Years lived in
50% disability

DALY= years x 20%

DALY= years x 50%

Cost-utility analysis (CUA): example
Cost-Utility Ratio:
$CostA
CU Ratio = ___________________
UtilA - UtilnonA

LIFE EXPECTANCY

Expected life-years
( not lived )

DALY= years x 100%

Calculate the QALY first: example

QALY (a) = ?
QALY (c) = ?

Change in QALY= ?
Increase in Cost= ?

Calculate the QALY first: example

QALY (a) = 7.0
QALY (c) = 2.5

Change in QALY= (7.0-2.5)=5.0

Cost-Utility Ratio:
$Cost(treatment)X - (0)nonX
CU Ratio = ________________________
QALYX - QALYnonX

the Cost= 18,000 $$

= 4000 $$/ QALY unit

Cost-utility analysis (CUA)
• QALY, DALY
• a form of cost-effectiveness analysis that compares costs in monetary units with outcomes in
terms of their utility, usually to the patient, measured, e.g., in QALYs
Examples of Costs per QALY for Selected Health Care Technologies
HTA examples

QALY

Neurosurgery for head injury

240

Pacemaker implantation

1,100

Hip replacement

1,180

Kidney transplant

4,710

Breast cancer screening

5,780

Coronary artery bypass graft surgery (one-vessel disease)

18,830

Continuous ambulatory peritoneal dialysis

19,870

Maynard A. Developing the health care market. Econ J. 1991;101(408):1277-86.

Cost-utility analysis (CUA)
In CUA the analyis compares costs in monetary units with outcomes in terms of their
utility usually to the patient, measured, e.g., in QALYs
A: Analysed group, C: comparator group
Incremental Cost-Utility Ratio:
$CostA - $CostComparator
ICU Ratio = ___________________
QALYA - QALYComparator
Here the QALY accounts for both survival and QoL benefits associated with
the use of a healthcare technology. The QoL component of the QALY is
measured using a metric known as a health utility
Mahendra Rai, Richa Goyal, Chapter 33 - Pharmacoeconomics in Healthcare, Editor(s): Divya Vohora, Gursharan Singh, Academic Press, 2018

Cost-utility analysis (CUA):example
Example: The current medical option vs New medical option

Incremental Cost-Utility Ratio:
$CostNEW - $CostComparator
ICU Ratio = ___________________
UtilNEW - UtilComparator

Example: The current medical option costs $20,000 and generates 2
life-years and 1.4 QALYs (=2 × 0.7)
New medical option under consideration results in 8 life-years gained
and 3.2 QALYS (=8 × 0.4)

ICER : incremental cost-effectiveness ratio for the new medical procedure equals $15,000 per
life-year gained, ($110,000-$20,000=$90,000) divided by (6=8 years - 2 years).
Outcome by calculation:
Given the relatively low ICER, the new medical option should be adopted.

Cost-utility analysis (CUA):cost-effectiveness plane
The figure represents the four quadrants,
(North-West to South-East) i.e different
combinations of positive and negative
incremental costs and effects.
The four quadrants are the critial decison
points, thus each represents a different
adoption decision.
The most common scenario is that the
ICER for a new intervention versus its
comparator (C) is more effective and
and costs more (northeast quadrant).

2

1

The adoption decision depending on the
maximum acceptable ICER.
??
Ref: Genomics and Society, 2016 Edited by:
Dhavendra Kumar and Ruth Chadwick

Decision to
make

HTA types: Cost-benefits analysis (CBA):

Based on the cost as a results of the clinical outcome
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Cost-Benefits-analysis - CBA
Compares costs and benefits, both of which are quantified in common monetary units.
Increasingly applied to public health,(also called benefit–cost analysis)
In practice that lists all costs and benefits over time: – Can have different time lines for costs
and benefits. – Can include non-health benefits.
Costs can be: direct / indirect
Benefits:
• Direct benefits: Medical expenditures saved for other purposes.
• Indirect benefits: Potential increased earnings or productivity gains.
• Intangible benefits: Psychological benefits of health, satisfaction with life (wellbeing)

Cost-benefit analysis - BCA
Compares costs and benefits, both of which are quantified in common monetary units. Two
basic approaches for BCA are the ratio approach (i) and the net benefit approach (ii)
• Ratio approach indicates the amount of benefits (or outcomes) that can be realized per unit
expenditure on a technology vs. a comparator. Implement if B/C >1.0
• Net benefits approach indicates the absolute amount of money saved or lost due to a use
of a technology vs. a comparator. Easy to use and implement if Net BC>0.0
I. Cost-Benefit, Net Benefit Approach:
CB Net = - ($CostA - $CostC) + ($BenefitA - $BenefitC)
>> “Net benefits of $20,000”

II. Cost-Benefit, Ratio Approach:
$BenefitA - $BenefitC
BC Ratio = ________________________
$CostA - $CostC

>> “Cost-benefit ratio of 1.0”

Benefit-Cost analysis - BCA
Compares costs and benefits, both of which are quantified in common monetary units.
Steps of Benefit-Cost- analysis
1. Identification of two or more alternatives and outcomes Interventions from the same or
different programs within a given (health) sector
2. Determination of costs: should include both direct and indirect costs (health
interventions, events, treatments etc) Other opportunity and indirect costs. Cost savings
that accrue as a result of improved health outcome
3. Benefits can be direct, indirect or intangible
4. Monetary valuation
5. Calculate Benefit/ Cost indicator: net befeits, or BCR

Cost-benefit analysis – CBA: example
Estimating cost/benefits of a hypertension health promotion program of $ 22.000 year for a
total of 50 employees (= $440/employee). After implemented the program, missed only 12
days of work per year vs. 20 days of work per year on average prior to program.
Average income = $50,000 + $10,000 benefits. Average earnings = $250/day.
In human Capital approach: 8 days of productivity gained X $250 = $2000.
I. Cost-Benefit, Net Benefit Approach:
CB Net = ($CostA - $CostC) – ($BenefitA - $BenefitC)
>> “Net cost of $ -20,000”/ year.

II. Cost-Benefit, Ratio Approach:

$CostA - $CostC
BC Ratio = ________________________ = “Cost-benefit ratio of 0.22 <1.0”
$BenefitA - $BenefitC

Cost-benefit analysis – CBA: example
• Cost-benefit analysis of influenza vaccination
107 employees, voluntarily vaccinated, were compared with 107 nonvaccinated employees
matched for age, sex, and job.
The influenza vaccination strategy reduced absences from work by 23% and decreased the
loss of working days by 30% and related cost.
Costs: Purchase price, Physician's time to administer vaccines: 5 minutes, Nurse's time to
assist the physician: 5 minutes, Time spent by employees to receive vaccine: 15 minutes,
Costs of preparation and executing the vaccine administration. Net economic benefit (CS) of
the vaccination program
The ratio vaccination benefits/cost was €4.2.
Ie. influenza vaccination strategy in this sample of people was cost-saving.
Colombo GL, Ferro A, Vinci M, Zordan M, Serra G. Cost-benefit analysis of influenza vaccination in a public healthcare unit. Ther Clin Risk Manag. 2006;2(2):219-226.

Cost-benefit analysis – CBA: example
Costs calculations: direct
Cost items

Total

%

Vaccine (€ 4.774 × 107 pts)

510.82

27.4%

Physician (€ 4.735 × 107 pts)

506.65

27.1%

Nurse (€ 1.705 × 107 pz)

182.44

9.8%

Working time lost

656.04

35.1%

Preparation, carrying out and waste discharging

11.05

0.6%

Total vaccination costs

€1866.99

100%

Plus: indirect costs (loss of production) amounting to than 70% of the total.
The economic impact of the absences, the total cost was €39 250 for the
nonvaccinated cohort and €31 840 for the vaccinated one.
Colombo GL, Ferro A, Vinci M, Zordan M, Serra G. Cost-benefit analysis of influenza vaccination in a public healthcare unit. Ther Clin Risk Manag. 2006;2(2):219-226.

Cost-benefit analysis – CBA: example
Results
Total

Per employee

Vaccinated
(a)

Nonvaccinated
(b)

Difference
(b-a)

Vaccinated (a) Nonvaccinate
d (b)

Vaccination
costs (€)

1,866.99

-

−1,866.99

17.45

-

-17.45

Absence costs
(€)

31,479.55

39,250.00

7,770.45

294.20

366.82

72.62

Total cost (€)

33,346.53

39,250.00

5,903.47

311.65

366.82

55.17

Vaccination cost (€1866.99) must be added to the cost of production lost to get the total cost of
vaccinated employees, ie €33 347, saving about €55 per employee for a total of €5900
Colombo GL, Ferro A, Vinci M, Zordan M, Serra G. Cost-benefit analysis of influenza vaccination in a public healthcare unit. Ther Clin Risk Manag. 2006;2(2):219-226.

Difference
(b-a)

Pharmaco-ecomony - a standard approach
Type/assessment

All costs

Results

All consequences

QALY (Quality-Adjusted Life Years)

http://fogalomtar.eski.hu/index.php/Kezd%C5%91lap

Pharmacoeconomics

Introduction to Pharmacoepidemiology and Pharmacoeconomics
Bela E Toth, Laszlo Horvath
6.

Aspects of quality of life (QoL) survey and the terms of quality adjusted life years (QALY, DALY)

7.

Systematic review of medical literature data

8.

Burden of disease, distribution of costs and sources of support

9.

Introduction to methodology of health technology assessment (HTA)

10. Medicine as a special commodity. Past and future trends:
where does the pharma market go?

Pharmacoeconomics

Introduction to Pharmacoepidemiology and Pharmacoeconomics
Bela E Toth, Laszlo Horvath

10. Medicine as a special commodity. Past and future trends:
where does the pharma market go? (Bela E Toth MD, PhD)
The main topics are:
•

Medicine as a special commodity

•

Trends and Costs in drug development

•

Historical data trends from Pharma Industry

•

Current scientific aspects- trends of product development

Aspects of a specific characters of medicine
Specific character of a Pharmaceutical product (as a medicine)
Reimbursed by / purchased by:
• Patient
• Third party payer :
– Private Insurance policy
– National Insurance coverage
– Central Health Care/ Insurance funds

Exchange of information required between






Patient ( „customer”),
Physician (decision maker)
Pharmacist (consultant)
Insurance Policy makers (appraisal)
Manufacturer (marketing authorization)

National Policy
Insurance
Patient
Physician
Pharmacist
MAH

„Urgency of telling and purchasing” by prescription cause
informational gap between parties
Information about individual’s health
condition can only be interpreted by
well educated and professional such
as doctors. Without the
interpretation from a doctor, a
patient can hardly understand his
own health condition.

A number of healthcare product
company use asymmetric
information to market their product.
People with limited knowledge,
may spend extra money on product
that have neither benefit nor harm
to their health.

Asymmetric information exchange
between providers and patients
contributes to medical errors,
customer frustration, over-treatment
and under-treatment in U.S.
healthcare.

Informational asymmetry is for example, if a clinician knows more about the treatment options than the patient, she
may encourage the patient to adopt treatments that the patient would not otherwise have used.
In most cases, this may be a good outcome.

physician

pharmacyst

patient

„Urgency of selling and purchasing” by prescription
• Need for immediate use, bias in selection and decision Lack of sensitivity to
price, since delay ( ...collecting more information) is not possible

Health care system, + insurance

distributor

physician

decision

% of
reimbursment

Patient’ s

pharmacyst

advice/suggestion

= full price
+
Co-Payment

Drivers of Pharmaceutical Business and Development
Power of Unmet medical needs and Politics

The Drivers of Pharmaceutical Development
Unmet needs and Politics

Policies - Healthcare

Potential
•
•

Strategy
Legal rules

Finiancial resources
and funds

Pharma business – sales worldwide
Company strategies in sales

All sales are expressed in US dollars
at constant exchange rates;
The growth markets include, in
descending order of size,
China, Brazil,
Russia, India, Mexico, Turkey, Poland,
Venezuela, Argentina, Indonesia,
South Africa, Thailand, Romania,
Egypt, Ukraine, Pakistan and
Vietnam.
EU-Big 5 is
France, Germany, Italy, Spain and
United Kingdom

Pharma business – sales in EUROPE
Company strategies in development

Richard Bergström Director General, EFPIA Clinical Trials Conference,Budapest, March 2015

Pharma business – R&D

Company strategies in development

From vision to decision Pharma 2020

Pharma business- shift in geography

shift from Europe and North America towards BRIC and RoW is observed in worldwide employment
Worldwide employment by drug research by regions reported (number of FTEs in ‘000)

Richard Bergström Director General, EFPIA Clinical Trials Conference,Budapest, March 2015

Innovative pharmaceuticals

Drug research, development of new innovative products

Why we need that
innovation ?
Financing ?
Profitability?

Innovative pharmaceuticals

Drug research: the aspect of R&D financing

Quationable Profitability

The value dilemma
In short, the mature markets have been evolving economically, demographically
and structurally, but pharma hasn’t kept a breast of the changes.

Demand of medicine in growth markets: willing to pay
The fast followers include
Argentina, Egypt,
Indonesia, Mexico,
Pakistan, Poland, Romania,
South Africa, Thailand,
Turkey, Ukraine,
Venezuela and Vietnam.

Changes of total income: willing and able to pay for medicine

Environment
Facts

Drug Reserach and Development

Drug Development activities

Facts: number of clinical development programs current active (2021)

( Forrás: ClinTrials.gov, 2021. ** A kelet-európai országokat és a FAK országokat a Európai csoportba sorolva)

Drug Development activities

Facts: number of clinical development programs completed by Feb 2021

( Forrás: ClinTrials.gov, 2021. ** A kelet-európai országokat és a FAK országokat a Európai csoportba sorolva)

Reserach Environment
Facts

Innovation in drug development
• Over 4400 clinical trials appliactions yearly
• 60% supported by Pharma companies
• 40% founded by Academic sites
• 24% of all trials are multinational
• In these the 67% of patients are enrolled

Environment for R&D: Innovation vs. Market needs
Facts

Drug research: long process with invested capital
Facts “There is a lot of money in it”

A new innovative drug development program
All direct costs: 800 -1500 million US $ on average, the capitalized cost comes out to about $1.3-2.4 billion
Duration: 8-12 years

How we manage? Type of studies
preclinical

Investments that are needed

Preclinical

Ph I

Ph II.

Ph III.

MAH

PMS

MA, PK

First in man

Dose- resposne

efficacy

NCA

Post marketing

toxicology

safety

mellékhatás

Side effects
interaction

EMA

PHV

What do we need to manage?

Preclinical

Ph I

Ph II.

Ph III.

MAH

PMS

MA, PK

First in man

Doseresposne

efficacy

NCA

Post
marketing

toxicology

safety

mellékhatás

Side effects
interaction

EMA

PHV

How do we manage R&D ? Type of cost

Richard Bergström Director General, EFPIA Clinical Trials Conference,Budapest, March 2015

drug development: USA

* An avg figure
486

drug development – finance

487

drug development lifecycle

488

Costs of risks in drug development

(rNPV) =
risk-adjusted net present
value analysis
Two factors – therapeutic
focus and the ability to
manage risk
– have play a big role.

489

Trends in Generic Drug Development

Generic drug development
R+D activities

Innovative*
(million $)

Generic*
(million $)

Molecule development

200-400

1-10

Preclinical and clinical phases

500-800

1-2

Total direct costs

800-1500

2-12

7-12 y

3-5 y

Duration

* An avg figure
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Trends in generic market
GENERIC EROSION TO CAUSE SHORT-TERM MARKET DECLINE
• A number of key products will experience generic erosion by 2021
• country- and device-specific generic price discounting
• Industry Forecasted lower Generic Pharmaceutical Prices
• generic erosion rates, US, Germany, and the UK expected to see greatest impact
BUT
• the effect of generic erosion is expected to be somewhat muted as patients and physicians
will be hesitant to switch tablets/ devices and minimal price discounting is expected due to
the high cost of developing an inhaled generic

Examples in generic market

Examples in generic market

Examples in generic market

Trends in generic market
About 80-84%
of the 4 billion prescriptions written each year are for generic drugs,
 saving patients and government programs billions of dollars a year

generic drugs are big business
• Generics companies are looking toward emerging markets now that some of the biggest blockbusters
have already fallen to generic competition
• The Japanese newspaper Nikkei expects the country's market for generics to expand by 8% per year,
hitting $13.2 billion in 2017.
• In Sapin healthcare costs under controlled - introduced mandatory generics prescribing where
available, could save it €2 billion a year
BUT...

Trends in generic market
1. Teva the Israeli generics giant: 2012 Generics Revenue: $10.4 billion
the company launched 23 generic products in the U.S. in 2012
2. Novartis SANDOZ 2012 Generics Revenue: $8.7 billion
Sandoz already markets three biosimilars and has another 8-10 biosimilar molecules in its pipeline
3. Mylan 2012 Generics Revenue: $5.95 billion
integration of Matrix Laboratories and Merck KGaA's generics business
Mylan will pick up 9 manufacturing facilities in India, Brazil and Poland, 8 of which the FDA has approved. It will
also gain one of the largest sterile capacities in India.
Generic injectables market tagged for compound growth of 13% through 2017.
4. Abbott Laboratories 2012 Generics Revenue: $5.1 billion
Abbott has a strong position in some of the emerging markets that other companies covet, but it is also seeing
pricing pressures in Europe that have undercut growth.
Abbott vaulted to No. 1 in India's drug market, picking up about 7% of the Indian drug market as well as the
largest sales force in the country

Trends in R&D

Trends in R&D

Bibliography
[1] Misik (2014) Applied Clinical Research, Clinical Trials & Regulatory Affairs, 2014, 1, 56-66
[2] http://fogalomtar.eski.hu/index.php/Kezd%C5%91lap
[3] Venture Valuation http://www.europabio.org/positions/general/IndecsHBiotechreport.pdf
[4] ClinicalTrials.gov https://clinicaltrials.gov/
[5] Li G. Site Activation: The Key to More Efficient Clinical Trials. PharmExec. 2008.
[6] http://www.pharmexec.com/site-activation-key-more-efficient-clinical-trials?pageID=2. Accessed September 10, 2015.
[7] OGYI adatok: 2012-2013 aktuális dokumentáció alapján,
[8] Dr Tóth E Béla, Dr Bodrogi József Klinikai vizsgálatok néhány egészségügyi és nemzetgazdasági sajátossága IME: XIII:2014. pp. 9-16. (2014)
[9] FDA inspections data referred by Longtaal (Oct 2008 – Sep 2015)
[10] AIPM (2015); Richard Bergström Director General, EFPIA Clinical Trials Conference,Budapest, March 2015
[11] Calderon (2012); Descriptive Research https://www.studymode.com/essays/Descriptive-Research-1066206.html
[12] Pierret, J. (1993) Constructing discourses about health and their social determinants. In Radley, A. (ed) Worlds of Illness: Biographical and Cultural
Perspectives on Health and Disease. London: Routledge
[13] NGM / NAV http://www.nav.gov.hu/nav/szolgaltatasok/adokulcsok_jarulekmertekek/adotablak
[14] MAGYOSZ www.magyosz.org/hu/oldal/vilagtrend:-bovulo-gyogyszerpiac
[15] OEP: www.oep.hu
[16] Kalo Z. ELTE Egészség-gazdaságtani Kutatóközpont Gyógyszer-kiskereskedelmi trendek http://www.magangyogyszereszek.hu/index.php?m=7.0.0.0.0.1.0&set=5&pid=632
[17] OGYI 2013 adatai alapján –Gyógyszerengedélyezés hazánkban és az Európai Unióban Dr. Kıszeginé dr. Szalai Hilda Fıigazgató-helyettes
[18] Grand View Research https://www.grandviewresearch.com/
[19] About Cutting Edge Information https://cuttingedgeinfo.com/
[20] McGill Pain Questionnaire https://www.verywellhealth.com/pain-scales-assessment-tools-4020329
[21] Nahin RL. Estimates of pain prevalence and severity in adults: United States, 2012. J Pain. 2015 Aug;16(8):769-80.
[22] https://www.nih.gov/news-events/news-releases/nih-analysis-shows-americans-are-pain
[23] Pubmed, https://pubmed.ncbi.nlm.nih.gov/ alapján (2020Sept10)
[24] Evidence-Based Practice in the Health Sciences: Library of the Health Sciences-Chicago, University of Illinois at Chicago. AccessSep 11, 2103.
[25] Botz Lajos (PTE) A gyógyszerterápia bizonyitékon alapuló és gyógyszreadatbázisokon alapuló értékelséenk gyakorlata 2014 alapján
[26] Majer Réka et al, Életminőség, betegségteher és hozzátartozó terhe a neuropszichiátriai tünetek tükrében neurokognitív zavarokban Acta Medicina et Sociologica – Vol 8.
Vol.8. No.24. 2017.
[27] Kicsák és mtsi, DIABETOLOGIA HUNGARICA XXV. évfolyam 6. szám 2017
[27] DE GYTK / saját kutatási anyag Dankó Tímea 2019-2020

Selected chapters from pharmacoepidemiology and –economics
E-learning
Part pharmacoepidemiology
Explanation text
by
László Horváth PharmD, PhD

Slide 1
The goal of the pharmacoepidemiology course is to introduce students to the basics of
pharmacoepidemiology to understand a scientific text about such a topic.
Slide 2
Slide 3
The first example to support this is an abstract of a paper published by Wemmelund et al. in
2014 that analyses the relationship between statin use and abdominal aneurysm rupture by
pharmacoepidemiological methods. Of course, abstracts of this type will be interpreted
independently by the end of the course. The introduction of the structured abstract emphasizes
the importance of the topic. The benefits of statins in reducing aneurysm growth and improve
the outcome of a ruptured aneurysm. The methodological part is very important, we see
whether the question asked can be answered and whether the results come from them. In the
results, we see the odds ratios of the different groups and the corresponding 95% confidence
intervals. In the conclusion, we summarize the most important statement and possibly make a
recommendation.
Slide 4
Dortmuth et al. also examined statins, their role in the development of new-onset diabetes
mellitus. We see a more detailed structured abstract, but all aspects included here also
appeared in the previous abstract.
Slide 5

Another interesting epidemiological approach is the fat content of the diet and the risk of
developing breast cancer. The graph clearly shows that caloric intake from increasing fat is
associated with an increased incidence of breast cancer.
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Slide 7
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Slide 9
Slide 10
Slide 11
Slide 12
Slide 13
Slide 14
Pharmacoepidemiology is one of the disciplines of clinical epidemiology and outcome
research, which, in addition to health service research, also concerns health economics.
Slide 15
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Slide 17
Slide 18
Slide 19
Slide 20
Slide 21
Slide 22
Slide 23
In clinical trials, the study is conducted in a highly selected group of patients due to strict
inclusion and exclusion criteria. These results do not always cover what is experienced later in
real life. Even with a normal distribution, an RCT may under- or overdose on a particular
formulation.
Slide 24
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Slide 28
Slide 29
Slide 30
Slide 31
Slide 32
Slide 33
The total fertility rate has been steadily declining in Hungary since the 1950s.
Slide 34
There is a significant difference in the total fertility rate in the countries of the Earth,
especially in Africa this epidemiological indicator is high.
Slide 35
Slide 36
Slide 37
Slide 38

In most countries of the world, the sex ratio is shifting more females than males. Male
surpluses typically affect African and Asian countries, but we find examples on every
continent.
Slide 39
Slide 40
Slide 41
Absolute mortality was significantly reduced in men.
Slide 42
Looking at deaths for men and women aged 40–59 years and standardized for 100,000, it is
clear from the causes of death that there is a reduction in mortality associated with tumours,
circulatory system diseases, gastrointestinal diseases, and violent death among men.
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Slide 45
Slide 46
Slide 47
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Slide 49

Slide 50
In addition to epidemics, wars and their combinations also have a significant impact on life
expectancy, e.g. WWI. and Spanish flu between 1914-1920.
Slide 51
Slide 52
There can also be larger differences within a country.
Slide 53
Slide 54
Slide 55
In some African countries, the impact of HIV infection on life expectancy is invisible.
Dynamically increasing life expectancy from the 1960s has been decreased after the onset of
HIV, reducing life expectancy back to the level of the early ’60s. Having introduced effective
treatment and appropriate prevention life expectancy has started re-rise.
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The lower income a country is, the greater proportion of the country does not have access to
essential medicines.
Slide 73
Slide 74
Lack of price regulation or low level of price regulation is also associated with lower income.
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Slide 90
Slide 91
Arrows in a row represent a patient's medication. Of course, the patient may be exposed to
drugs during the breaks between the arrows, but this must be pharmacologically justified.
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Slide 97
If patients can be followed for different periods (e.g., they die or move, or are lost), a more
nuanced picture than the raw mortality data can be obtained by extrapolating mortality from
follow-up times to 100 person-years.
Slide 98
The difference can also be seen in the calculation of RR if we count person-years.
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Slide 108
Slide 109
Directed acyclic graphs can help to understand causal relationships.
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Slide 132
Slide 133
Slide 134
Slide 135
The 2x2 contingency table is used in the calculation and the letters in the formula represent
the corresponding field in the 2x2 contingency table.
Slide 136
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Slide 144
Slide 145
The RR should be evaluated together with the 95% confidence interval (95% CI). 95% CI
does not contain 1.00 so we accept our hypothesis, this is also confirmed by the p-value (p
<0.05).
Slide 146
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Slide 148
If you look at the percentage, anticoagulation carries a greater risk than not receiving any
medication, and inhibition of platelet aggregation presents an even lower risk.
Slide 149
If we calculate the odds ratio (or RR) with the corresponding 95% CI and p-value, we can
already see that the trend-like event cannot be verified by a statistical test. 95% CI includes
1.00 and p-values are also well above 0.05.
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PRR is calculated as RR.
Slide 155
To generate a signal, point „a” or „b” criteria should be fulfilled.
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Slide 158
Generating signals from own data, which are highlighted in red those do not fulfil EMA
criteria and in yellow which do.
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The antiepileptics can be compared this way, in which one can generate less signal than the
others as a background. Among newer type AEDs, levetiracetam has fewer ADRs.
Slide 160
Slide 161
Slide 162
It shows the time trend of PRRs for Isotretinoin and reports of depression.
Slide 163
Some products were withdrawn from the market based on the consequence of signal detection
regardless of the date of placing on the market.
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PAR depends on the prevalence rate of drug use and relative risk.
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Data is input into a drug utilization database from different sources for different purposes.
Slide 189

Different data are retrieved from the drug utilization database through different aspects.
Slide 190
A data warehouse architecture is a method of defining the overall architecture of data
communication processing and presentation that exists for end-clients computing within the
hospital.
Slide 191
Slide 192
Danish drug utilization database is useful and free of charge. It is available in English.
Slide 193
The Norwegian database does not provide all metrics.
Slide 194
The Dutch one is also useful but available in Dutch. You should learn a couple of Dutch
words to understand it.
Slide 195
Unfortunately, the Icelandic database is temporarily unavailable.
Slide 196
The Hungarian database provides only crude data. It takes a long time to process it.
Slide 197
To build an own database is a long and hard work.
Slide 198
Since statistical software recognizes only numbers therefore it should be defined and coded
the information in advance.
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Slide 201
The patients' interview provides more precise and detailed data than the database; and comes
from real life but it is a time-consuming activity and hard work.
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Pharmacoepidemiolgical databases fulfil that criteria.
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You can find the DDD values at the WHO website in ATC order.
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Calculation of PDDs from my work, notice that PDD values differ from DDD values. It can
be observed only in few groups including antiepileptics.
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Calculating DID, the introduction of levetiracetam on the Hungarian market can be followed.
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Slide 261
That figure shows the consequences of measures from the previous slide as a drug utilization
unit.
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Slide 266
The gold standard of hospital drug utilization is DDD/100 bed-days, it allows to standardize
different periods besides different bed occupancy and patients’ turnover.
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Health is a state of complete physical, mental and social wellbeing and not merely the
absence of disease or infirmity’ (WHO, 1948).
•

This is consistent with the biopsychosocial model of health, which considers
physiological, psychological and social factors in health and illness, and interactions
between these factors.

•

However, it differs from the traditional medical model, which defines health as the
absence of illness or disease and emphasis the role of clinical diagnosis and
intervention.

Injuries can be unintentional, such as those caused by road traffic injuries, burns or scalds,
falls, poisoning and drowning or submersion, or they can be intentional. Intentional injuries
can be caused by violence, which is the intentional threat or use of physical force against
oneself, another person or community that results in injury, death, mental harm,
maldevelopment or deprivation.
Wellbeing: ‘feeling good and functioning well’ The term of wellbeing is key to discussing
mental health individuals and public mental health. Based on Individual’s own experience
(subjective catgory) of their life, and a comparison of their life circumstances with social
norms and values. It is widely accepted that subjective wellbeing varies greatly between
individuals, as do the factors that contribute to it.
Wellbeing is having two dimensions:
•

objective and

•

subjective wellbeing.

Objective wellbeing - based on assumptions about basic human needs and rights, including
aspects such as adequate food, physical health, education, and safety, can be measured
through self-report (e.g. asking people whether they have a specific health condition), or
through more objective measures (e.g. mortality rates and life expectancy).
Subjective wellbeing -„personal” wellbeing is measured by asking people directly how they
think and feel about their own wellbeing, and includes aspects such as life satisfaction
(evaluation), positive emotions (hedonic), and whether their life is meaningful (eudemonic).

The impact of QoL
Quality of Life: Why we need to deal with (QoL) measurements ?
•

QoLs become increasingly important in medicine over the past decades.

•

Pubmed search exceeding 20.000 articles per year since 2013.

•

Randomised controlled trials (RCT) as well as (NI) observational studies increasingly
include QoL measures, usually as a secondary endpoint e.g.

•

Inclusion of QoL measures into studies is no longer restricted to highly developed
western countries, but now includes countries from all over the world e.g.

Definitions
„Quality of Life as an individual's perception of their position in life in the context of the
culture and value systems in which they live and in relation to their goals, expectations,
standards and concerns” (WHO )
Quality of Life Questionnaire (QoLQ) is an instrument for measuring the quality of an
individual's life across a broad range of specific areas.
Quality of life is a multidimensional subjective term. Concerns how to get it measured
and quantified?
EQ-5D™ is a standardised instrument for use as a measure of health outcome. Applicable to
a wide range of health conditions and treatments, the EQ-5D health questionnaire provides a
simple descriptive profile and a single index value for health status.
EQ-5D-3L Descriptive system of health-related quality of life states consisting of five
dimensions (mobility, self-care, usual activities, pain/discomfort, anxiety/depression) each of
which can take one of three responses. The EQ-5D 3 level version (EQ-5D-3L) was
introduced in 1990. The EQ-5D-3L essentially consists of 2 pages - the EQ-5D descriptive
system (page 2) and the EQ visual analogue scale (EQ VAS) (page 3). The EQ-5D-3L
descriptive system comprises the following 5 dimensions: mobility, self-care, usual activities,
pain/discomfort and anxiety/depression. Each dimension has 3 levels: no problems, some
problems, extreme problems
EQ-5D-5L The responses record five levels of severity (no problems/slight
problems/moderate problems/severe problems/extreme problems) within a particular EQ-5D
dimension. Each dimension now has 5 levels: no problems, slight problems, moderate
problems, severe problems, and extreme problems. The respondent is asked to indicate his/her
health state by ticking in the box against the most appropriate statement in each of the 5
dimensions.
EQ VAS score - Score recorded by an individual for their current health-related quality of life
state on the EQ VAS
EQ SDQ Strengths and Difficulties Questionnaire (SDQ). Standard set of questions
concerning socio-demographic variables for use with the EQ-5D valuation questionnaire. The

SDQ instrument is developed for clinicians, educators and researchers to provide insight into
children and adolescents’ behaviours, emotions and relationships.
EQ-5D-Y (Youth) instrument is a generic Patient-Reported Outcome Measure, suitable for
children from eight years old, covering five dimensions of health and a Visual Analogue Scale
(EQ VAS) for self-completion by children from eight years old .

QoL: Pain specific scales of QoL
Visual Analogue Scales and Assessment of Intensity of Pain on a 100 long VAS. Measures
the pain intensity daily or by visits using the distance of scale mark from zero ( 0) in
millimetres. Either a simple line scale, or numeric marks applicable.
The definition QALY and DALY units: QALY/ DALY commonly, serve as a measure of
a population’s health status, the quality of life over yeas or quantifying how a disability or a
certain disease affects a group’s health.

MMSE (Mini-Mental State Examination) test
A health professional asks a patient a series of questions designed to test a range of
everyday mental skills. It’s not an intelligence test. The MMSE is not the only test used to
determine if someone has dementia.
The MMSE has a maximum score of 30 points.
The scores are generally grouped as follows:
• 25-30 points: normal cognition
• 21-24 points: mild dementia
• 10-20 points: moderate dementia
• 9 points or lower: severe dementia
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-
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The method of appraisal of scientific articles
Reviewing published research literature is one part of the process of evidence based
(medicine) evaluation to ensure that we use research efficiently and reliably to make health
care decisions. (Greenhalgh 2001).
Based on reading the complete article a number of key appraisal questions should be
addressed to assess validity, results and clinical relevance.
„Critical appraisal is the process of assessing the trustworthiness, relevance and results of
published papers so that you can decide if they are believable and useful.” (www.casp-uk.net)
Most journal-style scientific papers research articles are typically follow the IMRD
chapters, although the good titles and keywords help readers find the research and decide
whether to keep reading:
•

Introduction

•

Methods

•

Results

•

Discussion

Expectation for an Introduction Does the study raise medically or scientifically interesting questions?
 Are any statements and data backed by literature citations?
 Is the study question clearly defined and relevant?

 Is the study confirmatory, exploratory or descriptive in nature?
Expectation for a Materials and Methods - This section should describe the procedures,
planning, study sample composition (e.g. patient cohort, animals), execution of the study and any
statistical methods used.

 Is the study design appropriate for the aims?
 Are the study outcomes and setting clearly defined?
•

Detailed study protocol? Location? Study period?

 Are the methods appropriate?
•

Is the study primary endpoint clearly defined?

•

Is the study duration and the lenght of follow-up was sufficient?

•

Is the study sample size sufficient to detect significant or clinically relevant
difference (power of 80-90% is common)? What statistical measures are
employed?

•

Has any potential for bias been addressed? e.g. minimised through inclusion of
controls, randomisation, or blinding

Expectation for a Results- This section should clearly and objectively present the findings in
line with the objectives of the study. This should include:





Detailed description of the study population
Detailed description of outcomes and endpoints reached during study
The relationship between population characteristics and a dependent variable. e.g.
smoking and lung cancer (if applicable)
Statistical significance, confidence intervals, effect sizes

 Are all results/outcomes presented (significant and not significant)?
 Are study groups comparable at baseline? (If not, have they dealt with differences
using appropriate methods?)
 How frequent are the characteristics investigated observed in the population i.e. is it
relevant?
 What is the cost of the intervention (if applicable)?
Expectation for a Discussion - This section should discuss the study outcomes and address:


In comparison to current knowledge



In terms of the study’s limitations. All studies have limitations and the authors should
identify them and explain how they impact on findings/conclusions

What sort of questions should we ask?

•

Has the study added to knowledge on this subject?

•

What conclusions can be drawn?

•

Did practical difficulties impact on the study e.g. loss to follow-up?

•

Was the number of missing values too large to allow for meaningful interpretation?

•

Was the statistical power adequate?

•

Were outcomes significant and relevant to a clinical viewpoint, can they be
generalized?

•

Are the study findings true or are they influenced by the way the study was designed
and carried out?

Appraising a Research Article
Checklist for a critical appraisal of scientific/reserach article
 1.Research question?


Exposure / Outcome / Domain



Original

 2.Study population (In- / Exclusion criteria)?
 3.Definition of exposure?
 4.Definition of outcome?
 5.Design (RCT, NI, follow-up / case-control, cohort, observational )
 6.Potential for bias (e.g. selective treatment allocation)?

Systematic review and meta-analysis –
Systematic review
Based on a concrete, well-defined research question
Formulation of an explicit, reproducible search strategy and in/exclusion criteria
Assessment of methodological quality (i.e. risk of bias)
Meta-analysis is a subset of Systematic reviews
Main difference: A systematic review attempts to collate empirical evidence that fits
prespecified eligibility criteria to answer a specific research question. A statistical analysis
aimed to produce an estimate of a treatment effect. Although, it is appropriate and desirable
to perform a systematic review of a body of data, may sometimes by inappropriate or even
misleading to statistically pool results from separate studies. Methods have been developed
for the meta-analyses to be conducted on data obtained from original trials

Advantages & challenges of systematic review
Advantages
- Reduction of information overload
- Specifically advantageous for various categories of users
- Informative
- Efficient
Challenges
- Publication bias
- Differences in methodological quality
- Heterogeneicity

Estimation of publication bias
Cause of publication bias: Studies with significant results are more likely to get published
resulted in → overestimation of the effects in a meta-analysis
•Solution: include all published and unpublished research…?
•Estimate publication bias
Eye-ball detection (funnel plot)
Statistical testing
Estimate impact
Other possible bias
Also other bias may exist:
•Selection bias
Comparability of included patients
•Performance bias
Differences in standrd of care provided between groups
•Detection bias
Differences in diagnostics between groups how outcomes are determined
•Attrition bias
Differences in drop outs between groups in withdrawals, due to systematic differences
between study groups in the number and the way participants are lost from a study.

Definition: RCT trials
A study design that randomly assigns participants into an experimental group or a control
group. The RCT is one of the simplest and most powerful tools in clinical research. The
control may be a standard practice, a placebo ("sugar pill"), or no intervention at all. As
the study is conducted, the only expected difference between the control and experimental
groups in a randomized controlled trial (RCT) is the outcome variable being studied.
-

RCT provides best evidence of the efficacy but are not immune to bias

-

Inadequate concealment of treatment allocation → larger treatment effects

-

Not double-blinded trials → larger treatment effects

-

Poor adherence → larger treatment effects (when excluded from results)

Methodology: EBM – Evidence-Based Medicine
Evidence-based medicine is the integration of best research evidence with clinical expertise
and patient values, by and interdisciplinary approach which uses techniques from science,
engineering, biostatistics and epidemiology, such as meta-analysis, decision analysis, riskbenefit analysis, and randomized controlled trials to deliver “ the right care at the right time to
the right patient.” (Source : AHRQ)

To address the Evidence-Based Medicine (EBM) properly: this approach aims for the ideal
that healthcare professionals should make "conscientious, explicit, and judicious use of
current best evidence" in their everyday practice.
The practice of evidence-based medicine uses systematic reviews (such as meta-analysis,
decision analysis, risk-benefit analysis, and randomized controlled trials to deliver) of
the medical literature to evaluate the best evidence on specific clinical topics.

Lecture 8.
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Health dimensions
Measurement of the burden of diseases
Contribution of risk factors

The term of Health

WHO Definition:
“ Health is a state of complete physical, mental and social wellbeing and not merely an
absence of disease or infirmity and the ability to lead a socially and economically productive
life”.
Operational Definition: “ A condition or quality of the human organism expressing the
adequate functioning of the organism in given conditions, genetic or environmental”
Good (medical) Health status means: No (obvious or perceptual) evidence of disease or a
complaint ( adverse event) and that the person is functioning normally while the organs of the
body are functioning adequately as well as in relation to one another
Biomedical concept: Absence of disease= (The state of being free from illness or injury
(Oxford defintion). WHO definition: Health is a state of complete physical, mental and social
well-being and not merely the absence of disease or infirmity (WHO)
Environmental /Ecological concept: Health: is a dynamic equilibrium between man & his
environment, on the way that Health implies the relative absence of pain and discomfort and a
continuous adaptation and adjustment to the environment to ensure optimal function
Physchological concept- Health is not only a biomedical phenomenon, but also influenced by
social psychological, cultural, economic factors of the people concerned.
Holistic concept = Biomedical + ecological + psychosocial: defined as multidimensional
process involving the well-being of the whole person in his environment.
The normativist approach: Recognize that differentiation between the concept of
health/disease is merely a human invention. The term of disease, is not a question of fact, but
rather an attitude representing the value system of a given society.
Dynamic health approach:The dynamic health concept health/illness is a state which
changes from time to time (often day by day) depending on whether signs related to a disease
or a sense of health is dominant in the individual
The biopsychosocial model as an attempt to both challenge and broaden the traditional
biomedical model: Engel proposed to broaden the biomedical approach to include the
psychosocial without sacrificing the advantages of the biomedical approach. Strategy:
‘patients would continue to be cared for from a disease standpoint but, additionally,
psychological and social information would be given equal standing in the care process’. The

biopsychosocial model influenced the core aspects of medical practice, education, and
research across many of new areas of medicine
Disease: the opposite of health, but not in all aspects !
- By the term ’disease’ focuses on the physical aspect of the illness, and most often it is used
by medical science
- ’sickness’ implies mainly the sociocultural aspect (such as the patient’s role, experiencing
disease, social and medical treatability and treatment of the disease etc)

Health dimensions
1) Physical dimension
2) Social dimension
3) Mental dimension
4) Emotional dimension
5) Spiritual dimension

Wolinsky’s three-dimensional health-illness model* (1980): A proper qualification of healthy
or ill generates eight categories The „normally healthy” received the qualification of ’healthy’ in
all three categories, The „seriously ill” received the qualification of ’ill’ in all three
categories).

Definitions of medicalization
Medicalization is the process by which some aspects of human life come to be considered as
medical problems, whereas before they were not considered pathological. In sociology,
medicalization is not a “new” concept. (Maturo 2012) Medicalization refers to the process or
a trend in which conditions and behaviors are labeled and treated as medical issues. Overmedicalization or disease mongering is labeling normal health variants as pathological states,
medical industries have made enormous profits.
Conceptual medicalization: When medical lexicon is used to define non-medical entities (for
example, the natural drooping of breasts after pregnancy diagnosed as “mammary ptosis”);
Institutional medicalization: When physicians have the power to steer non-medical personnel
– what Eliot Freidson called “professional dominance” (Freidson, 1970; for example,
physicians being managers of hospitals without having any academic title in management or
business administration);
Interactional medicalization: When the physician, in interaction with the patient, redefines a
social problem into a medical one (for example, homosexuality was listed as a pathology in
the DSM until 1983).

Definitions of Burden of disease
Burden of disease: generally describes the total, cumulative consequences of a defined
disease or a range of harmful diseases with respect to disabilities in a community. The
consequences include health, social aspects, and costs to society. The financial aspects of the
gap between an ideal health status ( where everyone lives free of disease and disability), and
the cumulated current health status, such as in pandemic is defined as the burden of disease.
Consider health, social, political, environmental and economic factors to determine the cost
that disease and disability exert upon the individual and society. WHO made a Global Burden
of Disease Study
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Introduction to methodology of health technology assessment (HTA)
-

Definitions, decision tree

-

The impact of Health Technology Assessment

-

Budget impact analysis

-

Cost Minimizations analysis

-

Cost-effectiveness analysis

-

Cost-utility analysis

-

Cost-benefit analysis

-

Appraisal

Health economics is used to promote healthy lifestyles and positive health outcomes through
the study of health care providers, hospitals and clinics, managed care and public health
promotion activities. The economic principles and methods can be applied that may be used to
analyse issues of health and health care, specifically as one of the set of analytical methods
labelled Health Services Research. Health economics is a branch of economics concerned
with issues related to efficiency, effectiveness, value and behavior in the production and
consumption of health and healthcare
It is becoming the principal goals of health services:
1. Expand life (years of life) and in accordance with the
2. Improve the quality of life

Definitions of health and wellbeing
Health: The World Health Organisation (WHO) defines health as ‘a state of complete
physical, mental and social wellbeing and not merely the absence of disease or infirmity’
(WHO, 1948).
This is consistent with the biopsychosocial model of health, which considers physiological,
psychological and social factors in health and illness, and interactions between these factors.
It differs from the traditional medical model, which defines health as the absence of illness or
disease and emphasises the role of clinical diagnosis and intervention.

Wellbeing: more subjective measure. It is widely accepted that subjective wellbeing varies
greatly between individuals, as do the factors that contribute to it. However, wellbeing is key
to discussing mental health and public mental health. The mental wellbeing is synonymous
with the WHO’s holistic and positive definition of health, and with the positive psychology
approach advocated by Seligman (2000).
Wellbeing- with a broad definition of ‘feeling good and functioning well’
Individual’s own experience of their life, and a comparison of their life circumstances
with social norms and values. Wellbeing is having two dimensions: objective and
subjective wellbeing.
The „mental wellbeing” is synonymous with the WHO’s holistic and positive
definition of health, and with the positive psychology approach advocated by
Seligman (2000). It is widely accepted that subjective wellbeing varies greatly
between individuals, as do the factors that contribute to it.
-

Objective wellbeing - based on assumptions about basic human needs and rights,
including aspects such as adequate food, physical health, education, and safety, can be
measured through self-report (e.g. asking people whether they have a specific health
condition), or through more objective measures (e.g. mortality rates and life
expectancy).

-

Subjective wellbeing (or personal wellbeing) is measured by asking people directly
how they think and feel about their own wellbeing, and includes aspects such as life
satisfaction (evaluation), positive emotions (hedonic), and whether their life is
meaningful (eudemonic).
Example: There are tools such as Warwick-Edinburgh Mental Wellbeing Scale
(WEMWBS) is a validated tool for monitoring subjective mental wellbeing in the
general population and the evaluation of projects, programmes and policies which aim
to improve mental wellbeing

Definition of physical injury (WHO definition): The damage caused by the acute transfer of
energy, whether physical, thermal, chemical or radiant, that exceeds the physiological
threshold or by the deprivation of a vital element.

Injuries can be unintentional, such as those caused by road traffic injuries, burns or scalds,
falls, poisoning and drowning or submersion, or they can be intentional. Intentional injuries
can be caused by violence, which is the intentional threat or use of physical force against
oneself, another person or community that results in injury, death, mental harm,
maldevelopment or deprivation. The injury problem is large and heterogeneous: range from
frequent minor injuries to rare major injuries (such as polytrauma). As a consequence, injuries
result in a wide array of individual patterns of use of health services and functional outcome.

Health gain
-

A measured improvement in the health of a person or a population.

Health impact assessment
-

A combination of procedures, methods and tools used to judge a policy, programme or
project.

Health technology assessment (HTA)
-

Independent research about the effectiveness, costs and broader impact of healthcare
(treatments and tests) for those who plan, provide or have care in the NHS

Principles of HTA: Health Technology Assessment (HTA): principles in order
to obtain public health care fundings

Definitions of Cost-effectiveness, Efficacy and Efficiency


Effcacy: The effect of treatment as measured in the controlled environment of a
clinical trial. A drug passes efficacy trials if it is effective at the dose tested and
against the illness for which it is prescribed.



Effectiveness: In medicine, effectiveness records how successful a treatment works in
practice, as opposed to efficacy, which calculates how well it performs in clinical trials
or laboratory studies.



Efficiency: In health care and medical interventions it measures whether healthcare
resources are being used to get the best value for investted costs.



Efficiency: Efficiency measures whether healthcare resources are being used to
get the best value for money. Technical efficiency refers to the physical relation
between resources (capital and labour) and health outcome. A technically efficient
position is achieved when the maximum possible improvement in outcome is obtained
from a set of resource inputs. Productive efficiency refers to the maximisation of
health outcome for a given cost, or the minimisation of cost for a given outcome. In
health care, productive efficiency enables assessment of the relative value for money
of interventions with directly comparable outcomes. Allocative efficiency takes
account not only of the productive efficiency with which healthcare resources are used
to produce health outcomes but also the efficiency with which these outcomes are
distributed among the community.

HTA types:
 Cost Minimizations analysis (CMA) – treatment alternative costs to comparedetermination of the least costly among alternative interventions that are assumed to
produce equivalent outcomes
 Cost-effectiveness analysis (CEA): clinical efficacy to measure- a comparison of
costs in monetary units with outcomes in quantitative non-monetary units, e.g.,
reduced mortality or morbidity
 Cost-utility analysis (CUA) – mesured in QALY. Based on pindividual preferences, a
form of cost-effectiveness analysis that compares costs in monetary units with
outcomes in terms of their utility, usually to the patient, measured, e.g., in QALYs
 Cost-benefit analysis (CBA) – compare the value and the costs of the health status compares costs and benefits, both of which are quantified in common monetary units.

Cost-minimisation analysis (CMA)
In Health care the appraisal type that determines the” least costly alternative” therapy after
the proposed drug has been established to be no more detrimental than its main competitor(s)
in terms of capability and toxicity. This is a form of economic evaluation comparing the costs
of alternative interventions that have equal effects. Assumptions of clinical equivalence in

cost-minimisation analysis should only be made if claims of equivalence can be supported by
clinical evidence; that is, where measured outcomes have been shown to be equivalent; where
this is not possible, a cost-minimisation analysis should not be conducted.
The condition to perform the „Cost-minimisation” analysis (CMA)
Cost-minimisation analysis should only be utilised in situations where the benefits of
alternative treatments have been proven to be identical and, as such, this methodology is
perceived as being the easiest to apply. In practice, it is largely determined by the source and
nature of the clinical evidence available.
There are two other issues that must be addressed prior to the cost-minimisation approach:
-

First, the primary health outcome must encompass the main benefit(s) of the
treatments being compared.

-

Second, any differences in secondary health outcomes must be sufficiently small as to
not attain clinical significance

Cost-effectiveness analysis (CEA): examples
 A cost-effectiveness ratio is the net cost divided by changes in health outcomes by
the effect, the calculation has been made in relation to doing nothing or no treatment.
 The effect is measured in clinical units (physiological parameters, clinincal or lab
outcome, number of days of being well, number of years saved, some other index etc)
 An incremental cost-effectiveness ratio is the difference in cost divided by difference
in effect (ie. changes between measured in health outcomes of two alternatives).
 Because CEA is comparative, an intervention can only be considered cost effective
compared to something else: it compares an intervention to another intervention (or
the status quo) by estimating how much is the costs to gain a unit of a health outcome,
like a life year gained or a death prevented.

Cost-utility analysis (CUA)
 compares costs in monetary units with outcomes in terms of their utility usually to the
patient, measured, e.g., in QALYs

 A: Analysed group, C: comparator group
The term of „QALY”, and „DALY”
•

a form of cost-effectiveness analysis that compares costs in monetary units with
outcomes in terms of their utility, usually to the patient, measured, e.g., in QALYs

where
-

One healthy year is = 1.0 QALY. vs. Death is = 0.0 QALY.

-

DALY - (Disability Adjusted Life Year) =The loss of one healthy year = 1 "DALY".

-

YLD – Years Lived with Disability ~morbidity.

-

YLL – Years of Life Lost ~mortality

DALY = YLD + YLL (calculated by Disability Weights, the score 0 reflects perfect health
and 1 equals death)
-

YLD – Years Lived with Disability ~morbidity: number of deaths due to the condition
within a population x Number of years lost against standard life expectancy

-

YLL – Years of Life Lost ~mortality: umber of cases of the condition within the
population x Disability Weight for the condition xAverage number of years lived with
the condition (until remission or death)

Health Utility Index:
A crucial component in the calculation of QALYs, is determined by polling individuals on
their health preferences.
-

This is done by using DIFFERENT METHODOLOGY such as time trade-off, rating
scales and standard gamble methods. There is still and issue here that revolves around
the samples: there seems to be no consensus as to who should value health states.

QALY, DALY: a form of cost-effectiveness analysis that compares costs in monetary units
with outcomes in terms of their utility, usually to the patient, measured, e.g., in QALYs.

Comparative Cost-utility analysis (CUA) in steps:
 compares costs in monetary units with outcomes in terms of their utility usually to the
patient, measured, e.g., in QALYs
 A: Analysed group, C: comparator group
As a result of gain in utility or preference, are measured in QALYs: So, for example:
“$150,000 per QALY gained” or “$12,000 per QALY gained”
Cost-Utility Ratio:
$CostA
CU Ratio = ___________________
UtilA - UtilnonA
In CUA the analyis compares costs in monetary units with outcomes in terms of their utility
usually to the patient, measured, e.g., in QALYs ( A: Analysed group, C: comparator group)
Incremental Cost-Utility Ratio:
$CostA - $CostComparator
ICU Ratio = ___________________
UtileA - UtileComparator

Cost-utility analysis (CUA):cost-effectiveness plane ( ICER plane)
The figure represents the four quadrants, (North-West … to South-East) i.e different
combinations of positive and negative incremental costs and effects. The four quadrants are
the critial decison points, thus each represents a different adoption decision. The most
common scenario is that the ICER for a new intervention versus its comparator (C) is more
effective and and costs more (northeast quadrant). The adoption decision depending on the
maximum acceptable ICER. ( adopted from Genomics and Society, 2016 Edited by: Dhavendra
Kumar and Ruth Chadwick)

Cost-Benefits-analysis - CBA
This approach compares costs and benefits, both of which are quantified in common monetary units.
Increasingly applied to public health, (also called benefit–cost analysis). In practice that lists all

costs and benefits over time: – Can have different time lines for costs and benefits. – Can
include non-health benefits.
Costs can be: direct / indirect
Benefits:
• Direct benefits: Medical expenditures saved for other purposes.
• Indirect benefits: Potential increased earnings or productivity gains.
• Intangible benefits: Psychological benefits of health, satisfaction with life (wellbeing)
Two basic approaches for BCA are the ratio approach (i) and the net benefit approach (ii)
•

Ratio approach indicates the amount of benefits (or outcomes) that can be realized per
unit expenditure on a technology vs. a comparator. Implement if B/C >1.0

•

Net benefits approach indicates the absolute amount of money saved or lost due to a
use of a technology vs. a comparator. Easy to use and implement if Net BC>0.0

I. Cost-Benefit, Net Benefit Approach:
CB Net = - ($CostA - $CostC) + ($BenefitA - $BenefitC)
II. Cost-Benefit, Ratio Approach:
$BenefitA - $BenefitC
BC Ratio = ________________________

>> “1.0”

$CostA - $CostC
Steps of Benefit-Cost- analysis
1. Identification of two or more alternatives and outcomes Interventions from the same
or different programs within a given (health) sector
2. Determination of costs: should include both direct and indirect costs (health
interventions, events, treatments etc) Other opportunity and indirect costs. Cost
savings that accrue as a result of improved health outcome
3. Benefits can be direct, indirect or intangible
4. Monetary valuation
5. Calculate Benefit/ Cost indicator: net befeits, or BCR

Principles of modelling: Decision tree and analysis
Decision tree (presented by Morris, Devlin, Parkin and Spencer (2012)/ (in ref:
www.healthknowledge.org.uk/public-health-textbook/medical-sociology-policy-economics/4d-healtheconomics/decision-analysis)

Diagrammatic illustration of a decision problem:
o Nodes, representing key elements of the decision problem, Decisions that are
controlled by a decision maker are called decision nodes, conventionally drawn as
squares.
o These are connected by lines, called paths, representing links between them. The paths
run from left to right and imply a sequence in that order. The paths running from this
are the consequences of choosing a particular alternative.
o Any chance occurrences that are not controlled by the decision-maker are
called chance nodes or probability nodes, conventionally drawn as circles.
o The final outcome associated with a path is a terminal node, conventionally drawn as
a triangle.

The expected value of an event is calculated as the sum over all possible outcomes of the
probability of each outcome multiplied by its value.
For example, if an activity X has two outcomes a and b which have probabilities P(a) and P(b)
and values U(a) and U(b), the expected value of X is:

Example of decision tree in surgery vs drug treatment (by David Parkin 2017)
1. The choice of surgery leads to a chance node associated with surgery, where the
possibility of operative mortality is included.
2. Assuming that the patient survives, a further chance node represents the
probability that they will be cured, leading to the final outcomes of being cured by
surgery and not cured despite surgery.
3. The initial choice of drug therapy leads to a chance node depicting the chance that
the patient is cured or not.
4. Being cured is a final outcome and leads to a terminal node. If the patient is not
cured, a second decision is taken, to offer counselling, which again leads to a final
outcome, or a second line drug, which again has a cured/not cured chance node,
although this time both lead to final outcomes.
The expected values of the different options to be calculated in stages, working from
right to left.
The expected value to a patient who survives surgery is in sum: (0.8*15) + (0.2*0.5) =
12.1 QALYs. This value is used to calculate the expected value of surgery for all
patients, whether they survive or not, which is (0.05*0QALY) + (0.95*12.1) = 11.495
QALYs.
The expected value of using Drug 2 is (0.5*10) + (0.5*1) = 5.5 QALYs.
Since this is greater than the value of counselling, the decision following a failure of
Drug 1 should be to try Drug 2, so the expected value of Drug 2 therapy is used in the
calculation of the expected value of Drug 1, which is (0.7*13) + (0.3*5.5) = 10.75
QALYs.
Outcome: Surgery therefore produces, on average, a greater QALY gain, and the incremental
benefit of surgery is (11.495 - 10.75) = 0.745 QALYs.
Upon an economic evaluation, it would also be necessary to measure the costs of each
terminal node and to calculate the expected value of costs for each decision option.
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Medicine as a special commodity. Past and future trends: where does the
pharma market go?
-

Specific Character of medical products
Historical data from Pharma Industry
Current players and developments
New scientific and financial aspects - trends of product development
Current Trend in Innovative and Generic Industry

Exchange of information required between
 Patient ( „customer”),
 Physician (decision maker)
 Pharmacist (consultant)
 Insurance Policy makers (appraisal)
 Manufacturer (marketing authorization)
Specific character of a Pharmaceutical product (as a medicine)
 Reimbursed by / purchased by:
 Patient
 Third party payer :
 Private Insurance policy
 National Insurance coverage
 Central Health Care/ Insurance funds

Information about individual’s health condition can only be interpreted by well educated
and professional such as doctors. Without the interpretation from a doctor, a patient can
hardly understand his own health condition.
Asymmetric information exchange between providers and patients contributes to medical
errors, customer frustration, over-treatment and under-treatment in U.S. healthcare.

A number of healthcare product company use asymmetric information to market their
product. People with limited knowledge, may spend extra money on product that have
neither benefit nor harm to their health.
Informational asymmetry is for example, if a clinician knows more about the treatment
options than the patient, she may encourage the patient to adopt treatments that the patient
would not otherwise have used. In most cases, this may be a good outcome.
The Drivers of Pharmaceutical Development


Policies – Healthcare –



Potential Strategy Legal rules



Finiancial resources and funds

Innovation in drug development
•

Over 4400 clinical trials appliactions yearly

•

60% supported by Pharma companies

•

40% founded by Academic sites

•

24% of all trials are multinational

•

In these the 67% of patients are enrolled

Drug research: long process with invested capital
A new innovative drug development program
All direct costs: 800 -1500 million US $ on average, the capitalized cost comes out to
about $1.3-2.4 billion
Duration: 8-12 years

GENERIC EROSION TO CAUSE SHORT-TERM MARKET DECLINE
•
•
•
•
BUT

A number of key products will experience generic erosion by 2021
country- and device-specific generic price discounting
Industry Forecasted lower Generic Pharmaceutical Prices
generic erosion rates, US, Germany, and the UK expected to see greatest impact

•

the effect of generic erosion is expected to be somewhat muted as patients and
physicians will be hesitant to switch tablets/ devices and minimal price discounting is
expected due to the high cost of developing an inhaled generic

Trends in generic market
About 80-84%
of the 4 billion prescriptions written each year are for generic drugs,
 saving patients and government programs billions of dollars a year
Generic drugs are big business
•

Generics companies are looking toward emerging markets now that some of the
biggest blockbusters have already fallen to generic competition

•

The Japanese newspaper Nikkei expects the country's market for generics to expand by
8% per year, hitting $13.2 billion in 2017.

•

In Sapin healthcare costs under controlled - introduced mandatory generics
prescribing where available, could save it €2 billion a year

Bela E Toth MD, PhD, MBA
László Horváth PharmD, PhD
Selected chapters from pharmacoepidemiology and pharmacoeconomics
Test questions
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Question 1: What is the scope of pharmacoepidemiology?
a) Medicine effectiveness at the population level.
b) Medicine consumption in terms of monetary aspects.
c) Using real-life data but only a retrospective manner.
d) Small number, double-blind, placebo-controlled studies are in its focus.

Question 2: What are the goals of pharmacoepidemiology research?
a) Measurements of associations.
b) Search for a correlation between parameter and status.
c) Measuring the effects of the intervention.
d) All are true.

Question 3: Which one of the followings is true for incidence?
a) The number of new cases during some time period.
b) Generally, it is expressed as 1000 inhabitants.
c) It is independent of the duration of the status.
d) None of them.

Question 4: What does prevalence mean?
a) Mostly, it is calculated for 100 000 inhabitants.
b) Neither died nor healed cases are included.
c) It is independent of the duration of the status.
d) Answers ‘B’ and ‘C’ are true.

Question 5: What does mortality mean?
a) A number of sick people at a point of time.
b) The number of deaths in a particular population by place, time and cause.
c) The number of death per 1000 inhabitants in the middle of a year.
d) Answers ‘B’ and ‘C’ are true.
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Question 1: How big sample size results in less than 5% margin error?
a) It already has not reached 5% under 100 subjects.
b) Over 100 subjects.
c) It is independent of the sample size.
d) In the case of at least 90% of the population are investigated.

Question 2: How big is the required sample size using Likert-scale at 95.5% confidence interval with
5% margin error?
a) 100
b) 200
c) 400
d) 1000

Question 3: What kind of outcome are investigated in pharmacoepidemiology?
a) Hard end-point.
b) Diagnosis.
c) Lab findings.
d) All of them.

Question 4: Which one of the followings describes the cross-sectional study?
a) Exposition and outcome are measured at the same time.
b) This is the most important study design in pharmacoepidemiology.
c) Patients are classified by exposition.
d) All are true.

Question 5: What is true for information bias?
a) Wrong classification.
b) Selection bias.
c) Mutual causality.
d) None of them.
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Question 1: Which one of the following is relative association?
a) Risk difference
b) Odds ratio
c) Rate difference
d) Answers ‘A’ and ‘C’ are true.

Question 2: What are the EMA (European Medicine Agency) criteria for signal detection?
a) At least 10 cases.
b) It is enough if PRR ≥2.
c) When the PRR is displayed with its 95% CI: the lower bound of the 95% CI is ≥1; the number
of individual cases is at least 3.
d) None of them.

Question 3: What does PAR mean?
a) Estimation of population impact.
b) The prevalence of drug use.
c) The relative risk for an adverse drug reaction.
d) DDD/1000 inhabitants/day.

Question 4: What does RR = 0.25 mean?
a) Four-fold higher odds for disease.
b) The number of patients is four-times higher.

c) It means the event is less likely (0.25-fold) to occur in the experimental group than in the
control group.
d) The risk decrease with 0.25 in the experimental group than in the control group.

Question 5: Which measurement can be used in chronic conditions?
a) Rate ratio
b) Odds ratio
c) Relative risk
d) Risk difference
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Question 1: Who creates a database?
a) Government
b) Research centres
c) Pharmaceutical companies
d) All of them.

Question 2: Which data source is used in pharmacoepidemiology?
a) Only retail pharmacy data are valid.
b) Wholesaler data and prescription analysis.
c) Spontaneous reporting and structured patients’ interview.
d) Answers ‘B’ and ‘C’ are true.

Question 3: What kind of data can be obtained from a drug utilization database?
a) A number of users.
b) Cost.
c) DDD/1000 inhabitants/day
d) Depending on the database, all of the above can be retrieved.

Question 4: Which commonly used code system is used?

a) ATC
b) Read
c) PAR
d) None of them

Question 5: What does ICD-10 mean?
a) The currently used ATC version.
b) The currently used disease classification.
c) The actual list of pharmaceutical ingredients.
d) A name of drug database.
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Question 1: What is DDD value?
a) The defined daily dose is a statistical measure of drug consumption, defined by the WHO.
b) The prescribed daily dose.
c) The amount used in real life.
d) Length of therapy.

Question 2: Which statement is true for DID?
a) Obsolete unit.
b) DDD/100 inhabitants/year
c) Prescribed daily doses
d) None of them.

Question 3: What is DID used for?
a) Description of drug utilization.
b) To explore drug utilization problems.
c) It is a nominator to calculate the rate of ADR.
d) Answers ‘A’ and ‘B’ are true.

Question 4: What is the advantage of DID?
a) It is suitable for international comparison.
b) It may differ from PDD.
c) Estimate for adults.
d) All of them.

Question 5: What is the difference between DOT and LOT?
a) There is no difference.
b) DOT takes into the account the dose, LOT does not.
c) DOT take into the account the number of medicines but LOT does the length of therapy.
d) LOT takes into account both the length of therapy and dose.
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Question 26
Based on the classical health definition by (WHO):
1.
2.
3.
4.

health means lack of disease.
health means lack of symptoms and signs.
health means a state of balance.
health means not only the lack of disease but also the state of bodily, mental and
social well-being

Question 27
According to the environmental health concept
1. dynamic equilibrium between man & his environment
2. health is statistically the most frequent state, it is the average.
3. any state different from disease, is health.
4. health can also be viewed as species-typical, natural.
Question 28
Wolinsky’s health concept can be characterised by
1. a biomedical approach.
2. interpreting health functionally, in terms of social roles.
3. viewing the capability to do something as a starting point.
4. taking three dimensions (medical, psychic and social dimensions) as a starting point
in his interpretation and categorization.

Question 29
The biopsychosocial model is
1. a biomedical approach.

2. interpreting health functionally, in terms of social roles.
3. viewing the capability to do something as a starting point.
4. broaden the approach to include the psychosocial without sacrificing the advantages
of the biomedical approach.

Question 30
The dimensions of health status:
1.
2.
3.
4.

Physical dimension
Social dimension
Mental dimension
Emotional dimension
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Question 31
The aspects of wellbeing:
1.
2.
3.
4.

objective wellbeing.
subjective wellbeing.
mental health of individuals
emotional aspects of individuals

Question 32
Medicalization is
1. by some aspects of human life come to be considered as medical problems
2. process or a trend in which conditions and behaviors are labeled and treated as
medical issues.
3. labeling normal health variants as pathological states
4. conceptual medicalization of individuals when used to define non-medical entities
to medical terms

Question 33
Burden of disease generally describes:
1.
2.
3.
4.

by some aspects of human life come to be considered as medical problems
a trend in which conditions and behaviors are labeled and treated as medical issues.
normal health variants as pathological states
cumulative consequences of a defined disease or a range of harmful diseases with
respect to disabilities in a community.

Question 34
The facts of Obesity

1. prevalence of overweight increases in human life come and to be considered as
medical problem
2. Obesity causes other medical issues
3. It was noted that weight loss can cause significant reduction of medication costs
4. used to define as a non-medical condition
Question 35
Holistic-concept for health model include:
1. state of being free from illness or injury
2. a continuous adaptation and adjustment to the environment to ensure optimal
function
3. influenced also by social, cultural, economic factors of the people concerned
4. Defined as multidimensional process involving the well-being of the whole person
in his environment
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Question 36
The specific characters of a medicinal product based on:
1.
2.
3.
4.

Information asymmetry
Urgency of medical needs
Restriction by prescription
used for a non-medical condition

Question 37
The investments in Pharma business compass a shift in geography:
1.
2.
3.
4.

by the aspects of life became more respectful in India and China
a trend in which increase the ineters in the Western World.
normal health variants as pathological states in the USA
shift from Europe and North America towards BRIC and RoW

Question 38
Innovation in drug development
1.
2.
3.
4.

The meain objective is wellbeing.
Involve over 4000 new trials applications yearly
60% supported by Pharma companies
Over 20% of all trials are multinational

Question 39
Innovative drug research and development
1. The meain objective to obtain Market Authorzation

2. Duration is 8-12 years in most cases
3. All direct costs are al least 800 -1500 million US $
4. Almost all products in human clinical phase are successful in real life

Question 40
Most scientific papers research articles are typically follow the
1.
2.
3.
4.

The meain objective is a wellbeing.
Involve also key products which will experience generic erosion
60% of generics are supported by Pharma companies
Standard “IMRD” chapters by abbreviations
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Question 41
Generic Expectation for a chapter of Results
1. The meain objective is a wellbeing of human subejcts
2. should clearly and objectively present the findings
3. supported by Pharma companies
4. Discuss the statistical significance, confidence intervals etc.

Question 42
General the bias in publications may be due to
1. the fact that Studies with significant results are more likely overestimation of
the effects in a meta-analysis
2. differences in standard of care provided between groups
3. differences in diagnostics between groups how outcomes are determined
4. differences in drop outs between groups in withdrawals,

Question 43
Meta-analysis by definition is:
1. systematically assess relevant previous research studies
2. to be conducted on data obtained from original trials
3. quantitative, formal, epidemiological- type of study
4. attempts to collate empirical evidence,

Question 44
The practice of evidence-based medicine
1. based on randomized controlled research trial results
2. consider the results of risk-benefit analysis
3. uses systematic reviews (such as meta-analysis)
4. attempts to be conscientious, explicit, and judicious use of current best evidence

Question 45
The Standard Types of HTA
1. Cost-effectiveness analysis (CEA):
2. Cost-utility analysis (CUA)
3. Cost-benefit analysis (CBA)
4. attempts Decision analysis
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Question 46
The Standard Cost-minimisation analysis
1. measures the highest quality of life
2. the most sophysticated apparisal
3. comparing the costs of alternative interventions by efficacy
4. determines the least costly alternative therapy if the two are shown to be
equivalent in results

Question 47
The effect of treatment as measured in a controlled environment of a clinical trial is:
1. side effect
2. efficiency:
3. efficacy
4. Effectiveness:

Question 48
The cost-effectiveness ratio
1. the calculation has been made in relation to doing nothing or no treatment
2. net cost divided by changes in health outcomes
3. the effect is measured in clinical units
4. composed of nonclinical and clinical effectiveness:

Question 49
The cost utility analysis (CUA) is an economic analysis of
1. use QALY
2. net cost divided by changes in clinical outcome
3. incorporates both increases in survival time and changes in quality of life
4. composed of changes strictly in clinical effectiveness

Question 50
The analysis compares costs and benefits, both of which are quantified in common
monetary units.
1. Cost utility analysis (CUA)
2. Cost-effectiveness ratio
3. Cost-minimisation analysis
4. Cost-benefits-analysis
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Question 1

a

Question 2

d

Question 3

a

Question 4

d

Question 5

b
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Question 1

b

Question 2

c

Question 3

d

Question 4

a

Question 5

d
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Question 1

b

Question 2

c

Question 3

a

Question 4

c

Question 5

a
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Question 1

d

Question 2

d

Question 3

d

Question 4

a

Question 5

b
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Question 1

a

Question 2

d

Question 3

d

Question 4

a

Question 5

c
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Question 26

1,2,3,4

Question 27

1

Question 28

4

Question 29

4

Question 30

1,2,3,4
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Question 31

1,2.3,4

Question 32

1,2.3,4

Question 33

4

Question 34

1,2.3

Question 35

1,2.3,4

Lecture 8
Question 36

1,2,3

Question 37

4

Question 38

2,4

Question 39

1,2,3

Question 40

4
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Question 41

2,4

Question 42

1,2,3,4

Question 43

1,2,3

Question 44

1,2,3,4

Question 45

1,2,3
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Question 46

4

Question 47

3

Question 48

1,2,3

Question 49

1,2,3

Question 50

4

