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Overview

• ATC codes as a convenient way to organise drug knowledge and 
information

• ATC codes in ADR surveillance

• ATC codes as a way to describe comorbidity in research (based on the 
indications)
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The previous drug handbook of the
Danish Medical Association
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Organising medicinal products by ATC code
(Tayebati et al 2017 Int Marit Health)

“Conclusions: The availability of an objective system to identify medicinal 
products is required for ships, which will contribute in making the 
identification of items purchased simpler, making it easier to understand 
which drug seafarers need to be administer, and consequently reduce 
possible therapeutic mistakes.” 
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The drug utilisation researcher’s library
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Use of ATC codes in surveillance of ADRs
Experiences of a data archeologist
• 24 years of adverse reaction reporting in Denmark 1968-1991 stored in a 

mainframe database system

• 33,813 reports retrieved

• 2,129 different drug names

• Reclassified to 1,239 different ATC codes

• 14,500 different drug-ADR combinations
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International ADR surveillance: Data-mining and signal 
generation in spontaneous reports (Vigibase at the UMC)

ATC codes for defining drug-ADR combinations
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Population-based drug utilisation surveillance: 
www.medstat.dk
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Using the output of medstat – examples

• Total DDDs 
• Therapeutic intensity DDDs per TID (point prevalence surrogate)
• Number of users
• Users per 1000 inhabitants
• Average annual use DDD/user year

(insert graph examples)
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Use in pharmacoepidemiology: Drug use (ATC codes) in the 
previous year as proxies for (co)morbidity
• Hypertension
• Antihypertensives (C02)
• Beta–blocking agents (C07)
• Calcium channel blockers (C08)
• Agents acting on the renin–angiotensin system (C09)
• Low ceiling diuretics, thiazides (C03A)
• Low ceiling diuretics excl. thiazides (C03B)

• Diabetes
• Insulins and analogues (A10A)
• Blood glucose lowering drugs, excl. insulins (A10B)

NOTE: Validity? Specificity and PPV?
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Meaningful use of ATC levels: A, B, C, D...?

How should we put 
the drugs in our 
logistic regression:
A, B, C, D...

Level one includes  
heterogenenous 
sublevels

Lack of meaningful 
interpretation!

Codes are not just 
letters and numbers 
– they should make 
clinical sense
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Think about the clinical meaning , the context and make your 
choice!

Buusman A et al, Eur J Clin Pharmacol 2006
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Think about the clinical meaning , the context and make your 
choice!

Buusman A et al, Eur J Clin Pharmacol 2006
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Use of DDDs in individual level dispensing data (RWD)

• Duration of exposure and aspects of adherence
• Percentage of days covered by the dispensed amount
• Persistence: Period from first prescription to discontinuation

• Limitation: DDD is meant to express a population average and may not 
reflect the average use in the individual
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Average used daily dose of antidepressants in DDD/day
(Rosholm et al, Eur J Clin Pharmacol 2001)
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Average used daily dose of antidepressants in tablets/day
(Rosholm et al, Eur J Clin Pharmacol 2001)
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Exposure episodes in pharmacoepi studies: Amount in DDDs 
(1 DDD/day)
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When you have built treatment episodes using tablets, not DDDs
Duration of treatment with TCA and SSRI
(Rosholm et al, Eur J Clin Pharmacol 2001)

Kaplan-Meier estimates of persisting treatment
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The DDD is an average – maybe the ”1 DDD” tablet does not 
exist: DDDs of statins as an example

ATC Substance DDD (mg)
C10AA01 simvastatin 30
C10AA02 lovastatin 45
C10AA03 pravastatin 30
C10AA04 fluvastatin 60
C10AA05 atorvastatin 20
C10AA06 cerivastatin 0.2
C10AA07 rosuvastatin 10
C10AA08 pitavastatin 2
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Exploratory analysis: average tablets/day
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DDDs or tablets for studying adherence and persistence?

• Antidepressants and statins are marketed in different strengths and are 
individually dosed, most often as one tablet per day

• Difficulties in using DDDs for determining individual treatment patterns for 
substances where tablet strengths are not a multiple of 1 DDD

• Defining continuous use based on tablets gave more reasonable results
• Treatment discontinuation: Interval between prescriptions

> number of tablets + 90 days (allowed gap)

• Considerations like this may be similar for other drug groups
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Benzodiazepines, benzodiazepine related drugs and cancer

• Case-control study
• Incident cancer cases identified in the Danish Cancer Register
• Controls matched on birth year and sex based on incidence density sampling 

from the entire population
• Benzodiazepines dispensed before the index date from the Danish National 

Prescription Register
• Cumulative dose in DDDs
• Length of exposure
• Average dose DDDs/day

(Pottegård et al, Br J Clin Pharmacol 2013)
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Risk related to cumulative and average dose, calculated using 
DDDs
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Risk related to cumulative and average dose, calculated using 
DDDs (Pottegård et al, Br J Clin Pharmacol 2013)
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Risk related to cumulative and average dose, calculated using 
DDDs (Pottegård et al, Br J Clin Pharmacol 2013)
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Short-acting beta-agonist use in DDD/year and
association with clinically uncontrolled asthma
(Davidsen JR et al, Pulm Pharmacol Ther, 2011)
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Short-acting beta-agonist use in DDD/year and
association with clinically uncontrolled asthma
(Davidsen JR et al, Pulm Pharmacol Ther, 2011)
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Understanding or misunderstanding the system?

Implications of a defined daily dose fixed database for drug utilization research 
studies: The case of statins in Portugal (Abrantes et al 2020 Br J Clin Pharmacol)

After noting the differences between using different DDDs over time, recalculating them 
and comparing to PDDs (estimated as one tablet/day), the authors conclude:

“The principle of maintaining a stable DDD system (i.e., “fixed database”) should be 
reconsidered by the WHO-CC-DSM. A more flexible and dynamic system, based on an 
annually updated national DDD, would be able to reduce discrepancies between DDDs and 
PDDs, as well the bias in DUR studies. Further studies are needed to address other 
limitations of this system, such as the influence of different age pyramid profiles in DUR 
studies due to the different proportions of paediatric patients.”

Comment: Annually updated national DDDs = no standard

Suggestion: Work WITH the system, not AGAINST it, for example presenting specifically 
selected statistics with a national “correction factor” (could be dynamic, could be age-
specific)
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The DEFINED Daily Dose

• Means the WHO-DDD, a standard DEFINED by the WHO (Collaborating 
Centre and the International Working Group for Drug Statistics 
Methodology)

• Based on this you can make derived units for a specific purpose
• PDD – Prescribed Daily Dose

(assuming one tablet per day, based on evidence from guidelines, database dosing 
information, surveys...)

• CDD – Corrected Daily Dose*
(based on a specific correction factor applied to the DDD)

• UDD – Estimated average Used Daily Dose*
(based on dispensing data from healthcare databases, note: incorporates adherence)

* Note: non-standard abbreviations and definitions suggested by the presenter
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Critique of the ATC and DDD system
(and solutions for the researcher)
• Changes over time (necessary evolution: recode, regroup)
• Not assigned immediately for new drugs (do it yourself)
• Fixed combination drugs: Imprecise ATC and non-specific DDD (if 

necessary make your own ad-hoc solution)
• The same substance under different ATC codes

(be aware of the exceptions)
• The DDD does not reflect the average dosage for all indications and 

patient groups (it is not meant to, recalculate if possible)
• 1 DDD between 2 tablet strengths (allowed according to the definition: be 

aware, use another approach if possible)
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Recommendations for use of the
ATC/DDD methodology in research
• Population-based studies
• Meaningful cross-national comparisons and time series
• Keep as close as possible to the standards
• Re-calculate historical figures
• Refer to the used ATC/DDD version

• Individual-based drug utilisation studies
• More ”creativity” allowed
• Combination of different ATC-groups
• Partitioning combination drug use into separate substances
• Factors for converting DDDs to estimated Used Daily Doses
• Explore your data, e.g. distribution of estimated average used daily dose
• Be transparent! Always make assumptions explicit and use the standard classification 

and metrics as a reference point
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