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Drug Utilization and Adverse Events

Beneficial

Drug Utilization —. Effects of
Drug Use

Adverse

Pharmacovigilance

Scientific activities
related to the
detection, assessment
and understanding of
adverse event reports
or any other drug
related problems




Drug Utilization Data

Cost or unit cost

Number of tablets,capsules, doses,
etc

Number of prescriptions
Number of patients ingesting drug
Weight




Drug Utilization

= Assess trends of drug use

Among geographic areas (e.g., states, regions, or
nations) and/or demographic characteristics of users
(e.g., age, gender, race)

= Determine denominators for event rates
= Identify over- and underutilization of certain drugs
= To estimate drug expenditures

= To monitor specific therapeutic categories or effects
of regulatory activities

= To plan importation, production & distribution




Examples of Drug Utilization In
Pharmacovigilance

Use of drugs for wrong indications

Use of “toxic” drugs when other less “toxic”
drugs are available

Use of concomitant medications

Use of over/under doses




Drug Utilization Databases
lon

Large

computerized

databases
that allow the
linkage of
drug
utilization
data to
diagnoses

WHO Expert Committee. Report 615, WHO,
1977
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Characteristics of an “ldeal” Drug
Utilization Database

Large sample size
Long follow-up period
Linkable information by unique identifier

Variety of data that include inpatient and
outpatient care, emergency care, mental
health care, all laboratory and
radiological tests, all prescribed and
over-the counter medications, and
alternative therapies




Characteristics of an “ldeal” Drug
Utilization Database

Population relatively stable and
diversified

Study drug prescribed in sufficient

guantity

Records updated on a regular basis
Reliable and verifiable records
Validated data




However, there IS not an 1deal
database and its limitations include:

Regional differences in data collected
Lack of validation

Potential confounding by indication
and self-selection

Incomplete information of exposure,
outcome or confounding factors




Types of Databases and Examples

Non-diagnosis linked
= Medicaid Management Information Systems

Improving the health, safety and well-being of America B

M Centers for Medicare & Medicaid Services

Provider — > Payor — Data user

= Saskatchewan Health Plan

= Spain’s Drug Data Bank

= Swedish National Corporation of Pharmacies
Diagnosis-linked

= Kaiser Permanente Medical Plan

= United Kingdom’s General Practice Research Database

= The Netherlands’ Integrated Primary Care Information Database

Lee D, Bergman U, 2005




Denominator In Spontaneous
Reporting

New users with adverse drug reaction
INCIdENCEe RAtE= —----mmm e e oo

All patients potentially at risk

Patients that are
capable of presenting
with the AE

= Have indeed been treated with the drug

= Have been treated in conditions that allow the expression of the
adverse event (e.g. indication, duration of exposure, dose)

= Be physically capable of presenting with the given effect




Issues In the estimation of
denominators

The number of incident cases and the
characteristics of exposure in the whole
population of treated patients are unknown

Denominator might be estimated from drug sales

and/or prescription data

However, not all drugs sold or prescribed are
always consumed. As a consequence, the
number of exposed patients estimated from crude
sale figures is likely to produce a denominator that
IS too large, which results in a lower “incidence
rate” than the real one




Drug Utilization Measures

Defined Daily Dose (DDD)
Prescribed Dally Dose (PDD)
Minimum Marketed Dose (MMD)
Medication Possession Rate (MPR)

Drug expenditures




|ssues

Not all drugs sold or prescribed are
consumed

Noncompliance varies by therapeutic

class. True exposed patients may be
lower than the estimated from drug sales

There Is variation in exposure
(indication, dose and duration of
treatment)




Continuation

For adverse events that are dose-
dependent, additional adjustment
(exclusion/stratification by dosage) might
be necessary

There Is a potential for confounding by
iIndication
The length of treatment and latency

period to observe an adverse event
needs to be considered




Databases in Developing Countries

International Network for Rational Use of
Drugs and WHO

= Recommendations on minimum sample size
= Sampling methods

= Data collection techniques

= Drug use indicators (e.g. average number of
drugs per encounter, % drugs prescribed by
generic name, % of drugs actually dispensed,
availability of key drugs)




Conclusion

Drug utilization databases are useful to
provide proxy denominators to calculate
event rates

There Is not an ideal drug utilization
database and efforts should be done to
Improve the quality of data collected

New technology is being developed to
Improve the linkage process, volume of
data and data analysis capacity of the
electronic system




Conclusion

New users of drug utilization databases
need to be familiar with collected
Information, data collection process and
Issues of a specific database

Those who are planning to use/build a new
DU database should consult with
experienced DU researchers




“Fiction! | don't do fiction.
| only do non-fiction."
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Estimation of Rates using Defined
Daily Dose (DDD)

Rates (DDDs / population / time)
= Numerator

Quantity of drug x Strength of drug
DDD of drug

= Denominator

Total population or users
e.g. elderly U.S. population or users of temazepam




Defined Daily Dose

Example

= Zopiclone
Benzodiazepine-related drug
Main indication: short-term treatment for insomnia
= DDD: 7.5mg
= Sample prescription:
Strength: 3.75mg
Quantity: 100 pills
= 1.5 million prescriptions/year




Defined Daily Dose

DDD Rate per 100,000 residents in U.S. aged 35+
= Peryear

ity x ,500,000x 3.
Quantity x Strength - 15 75m%5mg 500 DDDS

Population 150,000,000 100,000 population

Estimated days of treatment per user per year
= Per day
500 DDDs per 100,000 per year / 365 days =
1.5 DDDs per 100,000 per day
Estimated number of users per day

These rates can be more accurate If actual
number of users Is known
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“Let's see now. Wilkes is nine years younger
than Gottlieb, and Gottlieb is one-third older

than me. Foster's age minus Rivera's age..."




Prescribed Daily Dose

The average dose prescribed per day

Calculated from actual data

= Use the drug utilization data sources such as
MEPS or Mail-Order Prescription Audit
Used only for tablets or capsules due to

Inconsistency in how injection drugs dose Is
reported




Prescribed Daily Dose

Can be calculated as the ratio of two rates

= Rate 1: The rate of amount of drug dispensed
per population-time

= Rate 2: The rate of days of drug dispensed per
population-time

= The ratio of the rates gives the amount
prescribed per person (or user) per day




Prescribed Daily Dose

From the zopiclone example
= 1.5 million prescriptions per year
= 100 tablets per prescription
= 3.75mg per tablet
= 90-day supply

Rate 1.:
= 150,000,000 tablets * 3.75mg /150 million population=
3750 mg /1000 persons / year

Rate 2:
= 135,000,000 days supplied / 150 million = 0.9 days supplied / user

PDD:
= 3,750mg per 1000 per year / 0.9 day per user = 4.17mg/user/day




Minimum Marketed Dose

The minimum dose that produces the
desired therapeutic effect

Usually the minimum dose marketed by the
manufacturer, thus the name MMD




Medication Possession Rate

Calculated as the sum of the days supply
for each prescription from first fill to most
recent fill, divided by the number of days

netween the first and most recent fill

Ranges from 0-1

Particularly useful if you have in-house
pharmacy data

= e.g., Veteran’s Affairs data
Can also be a measure of compliance




Drug Expenditures

Drug utilization can also be measured In
terms of money spent

Good for cross-sectional measures of drug
utilization

= Can be difficult to compare utilization across
years since currency value changes from year-
to-year




