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ABSTRACT

An international standard for comparing drug use across nations is provided by the Anatomical Therapeutic & Chemical (ATC) system.
It categorizes medications based on the chemical makeup, intended use, and mode of action. In addition, the International
Classification of Diseases (ICD) is a diagnostic tool used in clinical practice, epidemiology, and health management. ICD encompasses
symptoms, aberrant findings, complaints, social variables, and external sources of harm in addition to assigning codes to illnesses.
When combined, ATC and ICD provide a single framework for classifying diseases and arranging pharmacological information in
healthcare systems around the globe. Two crucial instruments for standardizing medication usage and nomenclature are the
International Non-proprietary Name (INN) and the Defined Daily Dose (DDD). While INN guarantees that every medicine has a distinct,
internationally recognized generic name, DDD offers a set unit to assess drug intake and compare usage across groups. When
combined, they strengthen patient safety in healthcare systems, facilitate rational prescription, and increase communication.
Because they offer a consistent method for documenting and analysing adverse medication responses, drug dictionaries and coding
systems are crucial to pharmacovigilance. Consistent identification of medications, constituents, and side effects across international

databases is made possible by tools like the WHO Drug Dictionary and MedDRA.

Keywords: ATC classification, ICD, DDD, INN, Drug Dictionaries coding in Pharmacovigilance and Drug Information Resource.

INTRODUCTION

system of categories to which morbid entities are

allocated based on predetermined criteria is known

as a classification of illnesses. The ICD was created to
make it possible for mortality and morbidity statistics to be
systematically recorded, analyzed, interpreted, and
compared. Gathered at various periods and in various
nations or regions. The ICD is used to convert written
diagnoses of illnesses and other health issues into an
alphanumeric code that makes data storage, retrieval, and
analysis simple.! A drug dictionary is a systematic reference
that offers comprehensive details on medications in an
orderly manner. To put it simply, it is a database or listing
that contains vital information such as medicine names,
ingredients, and classifications.

It facilitates the uniform identification, comparison, and
analysis of medications by academics, medical personnel,
and regulatory agencies.? a drug information resource is any
reliable source that provides detailed and evidence-based
information about medicines.it is a tool or database that
helps you learn everything about a drug, such as its uses,
dosage, side effects, interactions, precautions, and safety.
These resources are used by doctors, pharmacists,
researchers, and students to make safe and correct
decisions about medicines.?

I. Anatomical, therapeutic, and chemical classification of
drugs:

The categorization scheme known as Anatomical
Therapeutic Chemicals (ATC) was created and One of the
most used methods for categorizing medications is kept up

to date by the World Health Organization Collaborating
Center for Drug Statistics Methodology. It is crucial to
research drug use worldwide. The medications are
categorized into fourteen major groupings (the first level)
with pharmacological/therapeutic subgroups (the second
level) in  this  five-level structure. Chemical
/pharmacological/ therapeutic subgroups make up the
third and fourth levels, while the chemical substance makes
up the fifth.*

Predicting a drug's ATC categorization is crucial since it
improves our understanding of how medications function,
including their chemical makeup, pharmacological effects,
and therapeutic applications. This type of forecasting is also
helpful in spotting potential adverse effects and discovering
novel applications for currently available medications (a
procedure called "drug repositioning"). Predicting ATC
classifications for chemical compounds also aids in the
creation of novel drugs, particularly when paired with
contemporary virtual screening methods. Recently several
computational methods have been proposed to predict ATC
classification of drugs based on different data sources.® The
NLSP is a newly proposed multilabel learning method and
has achieved top performance in some predictive tasks. In
this study, we adopted the data-driven NLSP method for
prediction of ATC classes of a compound.®

Anatomical Therapeutic Chemical codes: -

It makes it simpler to arrange and evaluate medications
consistently by giving each drug a distinct code based on its
pharmacological characteristics and therapeutic purpose.
The system has five hierarchical layers and a tree-like
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topology. From a broad category to a very specialized
categorization, each level offers increasingly particular
information about the substance. To put it simply, it begins
by determining the primary organ or system that the
medication affects.

It then proceeds step-by-step to explain the medication's
therapeutic goal, pharmacological properties, and precise
chemical composition. The ATC system is very helpful for
research, clinical practice, and other purposes since these
five levels assist provide a clear and systematic manner to
classify medications, as outlined in fundamental WHO
studies and later methodological research, and healthcare
policy.”

15 Level: The first level of the ATC code represents the 14
primary subgroups, which are indicated by a single letter
such as “Antiparasitic products, insecticides, and
repellents” (P), “Antiinfectives for systemic use” (J),
“Nervous system” (N), “Respiratory system” (R),
“Musculoskeletal system” (M), “Systemic hormonal
preparations excluding sex hormones and insulins” (H),
“Blood and blood-forming organs” (B), “Genito-urinary
system and sex hormones” (G), “Sensory organs” (S),
“Dermatologicals” (D), “Cardiovascular system” (C),
“Alimentary tract and metabolism” (A), “Antineoplastic and
immunomodulating agents” (L), and “Various” (V). For
example, the ATC code for the drug verapamil at the first
level is C.

2" Level: The therapeutic group is denoted by the second
level of the ATC class, which is indicated by two digits. For
example, the ATC code for verapamil at the second level is
Cos.

3 Level: The ATC code uses a letter to designate
pharmacological/therapeutic categories. For example, the
ATC code for verapamil at the third level is CO8D.

4t Level: The pharmacological, therapeutic, and chemical
subgroups are denoted by the fourth level of the ATC code,
which is indicated by a letter. For example, the ATC code for
verapamil at the fourth level is CO8DA.

5% Level: The chemical substance is denoted by the fifth
level of the ATC code, which is indicated by two digits. For
example, the ATC code for verapamil at the fifth level is
CO8DA01.2

Il. International classification of diseases:-

The WHO created the International Classification of
Diseases (ICD) to aid in the recording, analysis, and
comparison of data on illnesses and medical conditions
among various populations and geographical areas. To put
it simply, ICD creates standardized alphanumeric codes a
string of letters and numbers from textual diagnoses. This
greatly facilitates the correct storage, sharing, and analysis
of medical data. ICD has evolved into a well-recognized
system for categorizing illnesses. It is extensively utilized in
public health reporting, medical billing, epidemiological

research, and healthcare administration, assisting experts
in monitoring illness trends and enhancing healthcare
planning globally.®

ICD is used diagnostic tool that supports clinical practice,
research, and health management. It is created and
maintained by the World Health Organization, which leads
international public health activities. ICD provides a
standardized way to classify diseases and medical
conditions. Medical diagnoses are converted into
structured alphanumeric codes, which can include up to six
characters and are frequently a combination of letters and
numbers.1°

These codes help categorize complex medical data into
comprehensible groupings. ICD was first created to classify
diseases, but it has since expanded to include a wide range
of health-related information. It now encompasses not just
diseases but also symptoms, abnormal outcomes, patient
complaints, societal factors, and even outside causes of
illness or injury. Each code enables related conditions to be
grouped together by connecting a particular health issue to
a more general category.!!

History of ICD

The International List of Causes of Death was first published
by the International Statistical Institute in 1893.
Standardizing the recording of causes of death across
nations was the primary objective at the time. This
approach was updated several times to incorporate more
precise and in-depth categories as medical understanding
advanced. When the World Health Organization assumed
control of ICD in 1948, it marked a significant turning point.

The WHO published the most recent edition, ICD-11, in
2019. It is entirely digital and made to satisfy contemporary
healthcare demands, such as enhanced global health
tracking and greater data exchange.!?

Current versions of ICD (ICD-10 and ICD-11

Because it includes important facets of human health in an
organized manner, ICD is also one of the three primary
reference classification systems that the WHO has
authorized for use in international health reporting.
Adopted in May 1990, the tenth revision—officially In 1993,
the International Statistical Classification of Diseases and
Related Health Problems (ICD-10) was implemented.(ICD-
10)—was put into effect in 1993.

For many years, it was extensively utilized in healthcare
systems all over the world.'* More recently, in May 2019,
ICD-11 for Mortality and Morbidity Statistics (ICD-11 MMS),
the 11th iteration, was approved. After ICD-10 had been in
use for over thirty years, it formally went into effect on
January 1, 2022. With enhanced digital capabilities and
more precise, adaptable coding, ICD-11 was created to
satisfy contemporary healthcare demands, flexible coding
for today’s medical and research environments.*
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Table 1: ICD Versions Timeline

ICD versions: -
ICD Revision  Year Adopted / Year Came into Effect
Conference
ICD-1 1900 1900-1909
ICD-2 1909 1910-1920
ICD-3 1920 1921-1929
ICD-4 1929 1930-1938
ICD-5 1938 1939-1948
ICD-6 1948 1949-1957
ICD-7 1955 1958-1967
ICD-8 1965 1968-1978
ICD-9 1975 1979-1998
ICD-10 1990 (adopted by 1Jan 1993
WHA)
ICD-11 25 May 2019 (WHA72) = 1Jan 2022

ICD Codes (International Classification of Diseases Codes)

ICD codes are used for much more than only keeping track
of illness and mortality rates. ICD coding, which was created
by the World Health Organization, is now a crucial
component of contemporary healthcare systems. These
codes are now frequently used in hospital administration,
healthcare planning, and billing and payment. They are used
by hospitals to monitor patient workload, duration of stay,
and treatment quality. ICD codes are also used by
organizations like the Veterans Health Administration to
organize healthcare services and distribute resources. ICD
codes are an effective tool for enhancing overall health
systems because they enable researchers and medical
professionals to examine illness trends, treatment results,
care quality, and healthcare expenditures.

Examples of ICD Codes:

JOO - Common cold, E11 - Type 2 Diabetes, 110 -
Hypertension (High blood pressure)

A09 - Diarrhea and gastroenteritis, B20 - HIV disease

Each ICD code corresponds to a particular disease or
condition. This system makes it easier to store, share, and
analyze health information globally, improving healthcare
planning and treatment.®

lil. Defined Daily Dose (DDD)

For a medication taken for its primary indication in adults,
the DDD is the presumed daily maintenance dosage.
Although the Defined Daily Dose (DDD) is a common unit of
measurement for medication intake, it may not necessarily
correspond to the precise dosage that patients are
prescribed. In actual practice, dosages might change based
on a number of variables, including patient response, age,
body weight, and the severity of the illness. There is only

Key Notes

First international list (causes of death).

Minor updates.

Continued refinement.

Expanded categories.

Last pre-WHO version.

First under WHO; included morbidity (diseases) + psychiatric
section.

Further updates on causes of death & illness.

(ICDA-8 in some countries like US).

Widely used; ICD-9-CM in US for clinical modification.

Major expansion (over 14,000 codes); still widely used globally.
India primarily uses ICD-10 for morbidity reporting.

Fully digital, semantic model, post-coordination, better for modern

EHRs. Currently in effect globally; India is in transition phase from
ICD-10 to ICD-11.

one DDD allocated for each medication (ATC code) and
mode of administration. Typically, this figure is an average
based on statistics from many nations. As a result, the DDD
may occasionally indicate a dose that is not typically utilized
in actual therapy and may even deviate from routinely given
doses.*® A common way to gauge how much of a medication
is consumed in a community is to utilize the Defined Daily
Dose (DDD). The World Health Organization defines DDD as
the estimated average daily maintenance dosage of a
medicine when used for its principal purpose in adults. It's
important to keep in mind that actual doses may vary based
on the patient's requirements, therefore DDD may not
always match the prescription dose (PDD).

. Nevertheless, because it offers a reliable method of
comparing drug consumption, DDD is frequently employed
in pharmacoepidemiology research.!’

For example, DDD helps in comparing treatment costs,
analysing patient adherence to medications, estimating
disease prevalence, and evaluating whether drug supplies
are adequate.

IV. International Non-proprietary Names for Drugs:

The active ingredient of a medication is assigned a unique,
internationally recognized designation known as a WHO
International Non-proprietary designation (INN). It has been
appointed by the World Health Organization to ensure
precise and consistent medicine. Identity on a global scale.
Because they enable safe prescribing practices, INNs are
essential, efficient drug monitoring (pharmacovigilance),
and simple international identification of medications. In
contrast to manufacturers' brand or trade names, which
might change from location to location, an INN is consistent
across the world. The final marketed product is not given
these designations; only the active component is. While
distinct prefixes aid in differentiating each medication, INNs
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sometimes share common suffixes (referred to as stems) to
suggest comparable chemical structures or pharmacological
activities. INNs are also often used in pharmacy and medical
education, and programs like the "School of INN" aid
professionals and students in comprehending medication
naming systems.1820

V. Drug dictionaries and coding pharmacovigilance

It is particularly challenging to maintain and keep correct
drug information in databases due to the vast number of
medications that are now accessible. Each medication may
have several brand names, manufacturers, and
classifications in addition to varying dosages, forms, and
administration methods. This intricacy makes it difficult to
organize medication information. To address this, several
common classification schemes have been created to
maintain the data's organization and usability.?!

There are so many medicines available today that managing
their information can be quite challenging. Each drug may
come in different forms, doses, routes of use, brand names,
and manufacturers, which makes the data complex and
difficult to organize. To make this easier, standard
classification systems have been developed to arrange drug
information in a clear and systematic way.?? There are
several standard medical coding dictionaries available.
Some commonly used ones include:

1. COSTART (Coding Symbols for Thesaurus of Adverse
Reaction Terms)

2. ICD-9-CM (International Classification of Diseases, 9th
Revision, Clinical Modification)

3. MedDRA (Medical Dictionary for Regulatory Activities)

4. WHO-ART (World Health Organization Adverse

Reaction Terminology)
5. WHO Drug Dictionary Enhanced

1. COSTART (Coding Symbols for Thesaurus of Adverse
Reaction Terms)

An early method for categorizing and coding adverse
medication responses was called COSTART. During clinical
trials and medication safety studies, it assisted researchers
in routinely documenting and reporting adverse events. It
made data entry more consistent and simpler to evaluate by
offering a defined set of terminology.?® All reported adverse
drug experiences (ADEs), including reports from various
nations, were coded using COSTART nomenclature. The
original reported words (raw descriptions) were
transformed into standardized COSTART terms with the use
of a printed lexicon, improving data consistency. A
experimental effort examined the possibility of automating
this operation in 1987. The algorithm translated 500 new
phrases with around 73% accuracy using strategies including
a hashing search strategy, a synonym dictionary, and
historical coding data. Although helpful, this was still lower
than manual coding, which achieved about 88% accuracy.?

COSTART

(Coding Symbols for a Thesaurus of Adverse Reaction Terms)

Early System for Coding Adverse Drug Reactions

v
L Standardized Terms for:

e Side Effects @

o Allergic Reactions

® Toxicity Issues &

v

Used in Clinical Trials &
Safety Reporting

Consistent Documentation

Safety Anlalysis /I

Y

Evolved to:

MedDRA

(Modern Coding System)

Limitations: Limited Terms & Less Detailed

®

Figure 1: COSTART Coding Symbols

2. ICD-9-CM (International Classification of Diseases, 9th
Revision, Clinical Modification)

Developed under the auspices of the World Health
Organization, the ICD-9-CM (International Classification of
Diseases, 9th Revision, Clinical Modification) is a
classification system used in healthcare to document
comprehensive patient data. Diagnosis codes, procedure

codes, and external cause codes (E-codes) are its three
primary categories of codes. While E-codes explain potential
causes, diagnosis codes define the patient's state. For
instance, if a medication causes a rash in a patient, one code
would describe the rash, and another (E-code) would
identify the medication as the reason. ICD-9-CM codes are
helpful for tracking patient safety and healthcare outcomes
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because they are very successful in identifying adverse
events (AEs), particularly those connected to medical
devices, according to studies.?®

3. MedDRA (Medical Dictionary for Regulatory Activities)

Adverse events and other drug-related information may be
reported clearly and consistently using MedDRA, a widely
recognized standardized medical terminology. By assisting
researchers and regulators in efficiently monitoring
medication safety, it plays a significant part in
pharmacovigilance. MedDRA, which was created in the
1990s by the International Council for Harmonization and is
kept up to date by the Maintenance and Support Services
Organization, is extensively utilized in drug safety
monitoring, clinical trials, and regulatory filings. Worldwide,
academic institutions, pharmaceutical corporations,
research groups, and regulatory bodies utilize it. MedDRA
guarantees that adverse event data is uniform, similar, and

simple to comprehend across various nations and
healthcare systems by offering a single language.?®
Structure of MedDRA

MedDRA is involved in five hierarchical levels, each

providing more detailed medical information:

1. System Organ Class (SOC): The highest level, grouping
terms by body system, cause, or purpose (total 27
categories).

2. High Level Group Term (HLGT): Groups together
related High Level Terms based on medical features like
anatomy or function.

3. High Level Term (HLT): A collection of related
conditions linked by similar characteristics such as
cause or body system.

4. Preferred Term (PT): Standard medical terms used to
describe specific conditions, symptoms, or procedures
clearly and consistently.

5. Lowest Level Term (LLT): The most detailed level,
containing synonyms or variations of a Preferred
Term.?”

Languages of MedDRA

MedDRA is a globally used medical terminology developed
by the International Council for Harmonisation to support
consistent drug safety reporting worldwide. To make it
easier for users across different countries, MedDRA is
available in multiple languages. This allows healthcare
professionals and researchers to work in their international
language while still maintaining uniform and accurate
medical coding. It also helps with smooth data sharing
between countries

MedDRA is available in many languages are including
English, Chinese, French, German, Japanese, Spanish,
Russian, Korean, and others. Each version also includes
supporting documentation to guide users in proper
application.?®

4. WHO-ART (World Health Organization Adverse Reaction
Terminology):

The WHO Adverse Reactions Terminology (WHOART) is a
dictionary developed to help standardize the coding of
adverse drug reactions. It was maintained by the Uppsala
Monitoring Centre, which works with the World Health
Organization. However, this system is now outdated and is
no longer actively updated or maintained.?

The WHO-ART (World Health Organization Adverse
Reaction Terminology) follows a four-level hierarchical
structure:

A. System Organ Class (SOC) — Highest level, groups
reactions by body system (e.g., gastrointestinal, nervous
system)

B. High-Level Term (HLT) — Broad grouping of related
adverse reactions

C. Preferred Term (PT) — Standard term used for a specific
medical condition

D. Included Term (IT) — Detailed terms or synonyms under a
preferred term.3°

5. WHO Drug Dictionary Enhanced

Pharmacovigilance uses the World Health Organizations
WHO Drug Dictionary Enhanced extensively to standardize
the coding and identification of medications. It helps
guarantee proper data capture by connecting reported
adverse medication responses with both generic and brand
names. It also categories medications for simpler
comparison and safety monitoring through the use of
systems such as the ATC classification. All things considered,
it enhances data quality and promotes uniform worldwide
drug safety reporting.3!

Information on medications reported in adverse drug
reaction instances from nations participating in the World
Health Organization International Drug Monitoring Program
from 1968 may be found in the computerized database
known as the WHO Drug Dictionary Enhanced. It has
developed into a special and useful supplier of medicine
names from significant pharmaceutical marketplaces as it
gathers data from many nations. It is extremely helpful for
worldwide drug safety and research because it contains
both single-ingredient and combination medications.3? The
Uppsala Monitoring Center maintains the WHO medication
Dictionary Enhanced (WHO-DDE), one of the most used
medication coding systems worldwide. By ensuring that
data from clinical trials and drug safety reports are properly
classified, processed, and evaluated, it promotes reliable
global pharmacovigilance.??

VI. Drug information Resources

Information about drugs must be carefully reviewed,
especially when it relates to particular patients or
demographics. To deliver safe and efficient treatment,
healthcare professionals must seek information with
objectivity and balance. Pharmacists and drug information
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centers often play an important role in addition to electronic
resources. However, as no single source contains all the
information, there are occasionally gaps or discrepancies.
Inaccurate or missing information might lead to adverse
outcomes or medication errors. An adverse event is any
unintended damage a patient has because of medical
treatment rather than the sickness itself, whereas a
medication error is any mistake made when taking a
prescription.34

Types of Information Resources in Pharmacovigilance: -
1. Primary Information Resources

2. Secondary Information Resources

3. Tertiary Information Resources

1. Primary Information Resources

All medication information is derived from primary sources.
Clinical trials, case reports, and pharmacological
investigations are examples of original research. It might be
challenging to comprehend these findings, though.
Randomized controlled studies often yield the most
trustworthy data but analyzing them calls for significant
expertise. To make these easier, systematic reviews or
meta-analyses are frequently created by combining the
findings of several research. To improve decision-making,
organizations such as the Cochrane Collaboration analyze
and summarize this information.®

2. Secondary Information Resources

Resources for secondary information serve as a link to
original research. They assist in organizing, summarizing,
and directing readers to pertinent primary material rather
than providing unique investigations. Review papers, meta-
analyses, indexes, and abstracting services are some of
these resources. Without having to read every original
study, they make it simpler to locate and comprehend vast
guantities of  material. MEDLINE, International
Pharmaceutical Abstracts, Index Medicus, Excerpta Medica,
and the lowa Drug Information Service are a few examples
of databases and services that may include full-text
articles.3¢

3. Tertiary information resources

Information from primary and secondary sources is
gathered and condensed into an understandable manner by
tertiary information resources. They are devoid of unique
research. Rather than requiring users to conduct in-depth
research, they offer concise, pre-made material that
facilitates rapid comprehension of a subject.3¢

CONCLUSION

Drug classification systems such as ATC, ICD, MedDRA,
WHO-ART, and WHO Drug Dictionary Enhanced provide a
standardized way to organize and interpret drug and
disease information. These systems improve accuracy,
consistency, and global comparison of medical data,
supporting better clinical practice, research, and
pharmacovigilance. They also help with safe drug use,

effective communication, and reliable healthcare decision-
making. Overall, these resources are crucial for raising
patient satisfaction and healthcare quality safety
worldwide.

Source of Support: The author(s) received no financial
support for the research, authorship, and/or publication of
this article

Conflict of Interest: The author(s) declared no potential

conflicts of interest with respect to the research,
authorship, and/or publication of this article.

REFERENCES

1.  Tripathi DK, Shiv S. Pharmacovigilance. Pune: Nirali

Prakashan; 2017. p. 92.

2. European Medicines Agency. Drug dictionaries and medicinal
product databases [Internet]. Amsterdam: European
Medicines Agency; [cited 2026 Apr 23]. Available from:
https://www.ema.europa.eu

3. World Health Organization. Drug information and rational
use of medicines [Internet]. Geneva: World Health
Organization; [cited 2026 Apr 23]. Available from:
https://www.who.int

4. Zhou JP, Chen L, Guo ZH. iATC-NRAKEL: an efficient multi-
label classifier for recognizing anatomical therapeutic
chemical classes of drugs. 2020.

5. Liu Z, Guo F, GuJ, Wang, Li Y, Wang D, et al. Similarity-based
prediction for Anatomical Therapeutic Chemical classification
of drugs by integrating multiple data sources.

6. Wang X, Wang Y, Xu Z, Xiong Y, Wei DQ. ATC-NLSP: prediction
of the classes of Anatomical Therapeutic Chemicals using a
network-based label space partition method. Front
Pharmacol. 2019;10:971. doi:10.3389/fphar.2019.00971.

7. Das P, Mazumder DH. A comprehensive survey of studies on
predicting Anatomical Therapeutic Chemical classes of drugs.
ACM Comput Surv. 2024;57(3):Article 54.

8. Chen PF, Chen KC, Liao WC, Lai F, He TL, Lin SC, et al.
Automatic International Classification of Diseases coding
system: deep contextualized language model with rule-based
approaches. JMIR Med Inform. 2022;10(6):e37557.

9.  World Health Organization. International Classification of
Diseases (ICD) [Internet]. Geneva: World Health
Organization; [cited 2026 Apr 23]. Available from:
https://www.who.int/standards/classifications/classification
-of-diseases

10. World Health Organization. ICD-10: International Statistical
Classification of Diseases and Related Health Problems. 10th
rev. Geneva: World Health Organization; 2016.

11. Gupta N, Bahmani K, Jangra A. Pharmacovigilance,
international classification of diseases and adverse reaction
reporting tools used in the United States of America and
Europe. Clin Pract. 2020;17(2):1466-1477.

12. World Health Organization. International statistical
classification of diseases and related health problems, 10th
revision (ICD-10) [Internet]. Geneva: World Health
Organization; 2016 [cited 2026 Apr 22]. Available from:
https://www.who.int

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

63


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
https://www.ema.europa.eu/
https://www.who.int/
https://www.who.int/standards/classifications/classification-of-diseases
https://www.who.int/standards/classifications/classification-of-diseases
https://www.who.int/

Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 — 044X, 86(6) — June 2026; Article No. 07, Pages: 58-64

DOI: 10.47583/ijpsrr.2026.v86i06.007

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

World Health Organization. ICD-11 for mortality and
morbidity statistics [Internet]. Geneva: World Health
Organization; 2022 [cited 2026 Apr 22]. Available from:
https://icd.who.int

0O'Malley KJ, Cook KF, Price MD, Wildes KR, Hurdle JF, Ashton
CM. Measuring diagnoses: ICD code accuracy. Health Serv
Res. 2005. doi:10.1111/j.1475-6773.2005.00444 x.

World Health Organization Collaborating Centre for Drug
Statistics Methodology. Definition and general
considerations [Internet]. Oslo: WHOCC; [cited 2026 Apr 23].
Available from:
https://atcddd.fhi.no/ddd/definition and general consider
a/-definition

Grimmsmann T, Himmel W. Discrepancies between
prescribed and defined daily doses: a matter of patients or
drug classes? Eur J Clin Pharmacol. 2011;67(8):847-854.
doi:10.1007/s00228-011-1014-7.

Robertson JS, Loizides U, Adisa A, Lépez de la Rica
Manjavacas A, Rodilla V, Strnadova C, et al. International
Nonproprietary Names (INN) for novel vaccine substances: a
matter of safety. Vaccine. 2022;40:21-27.

Kopp-Kubel S. International Nonproprietary Names (INN) for
pharmaceutical substances. Bull World Health Organ.
1995;73(3):275.

Pandey H, Kumar S, Prabhu K. Review on drug dictionary and
coding in pharmacovigilance and international
nonproprietary name of medicine. World J Pharm Res.
2023;12(9):1145-1162. doi:10.20959/wijpr20239-28320.

Pandey H, Kumar S, Prabhu K. Review on drug dictionary and
coding in pharmacovigilance  and international
nonproprietary name of medicine. World J Pharm Res.
2023;12(9):1145-1162. doi:10.20959/wijpr20239-28320.

U.S. Food and Drug Administration. Coding Symbols for
Thesaurus of Adverse Reaction Terms (COSTART) [Internet].
Silver Spring (MD): U.S. Food and Drug Administration; [cited
2026 Apr 23]. Available from: https://www.fda.gov

Joseph MC, Schoeffler K, Doi PA, Yefko H, Engle C, Nissman
EF. An automated COSTART coding scheme. Drug Inf J.
1991;25(1):97-108. doi:10.1177/009286159102500110.

Hougland P, Xu W, Pickard S, Masheter C, Williams SD.
Performance of International Classification of Diseases, 9th
Revision, Clinical Modification codes as an adverse drug
event surveillance system. Med Care. 2006;44(7):629-636.

Geraci JM, Ashton CM, Kuykendall DH, Johnson ML, Wu LP.
International Classification of Diseases, 9th Revision, Clinical
Modification codes in discharge abstracts are poor measures
of complication occurrence in medical inpatients. Med Care.
1997;35(6):589-602.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Nagarajan S, Mahapatro G. MedDRA coding in
pharmacovigilance: a comprehensive review of its role,
challenges, and best practices in adverse event reporting and
regulatory compliance. Int J Pharm Health Care Res.
2024;12(4):389-392. doi:10.61096/ijphr.v12.iss4.2024.389-
392.

Dalvi KM, Kasar PS, Pise PP, More SS, Hadawale MB. Coding
in pharmacovigilance using MedDRA: a review. Int J Adv Res
Sci Commun Technol. 2022;2(6):1-5.

International Council for Harmonisation. Medical Dictionary
for Regulatory Activities (MedDRA) [Internet]. Geneva:
International Council for Harmonisation; [cited 2026 Apr 23].
Available from: https://www.meddra.org

Pandey H, Kumar S, Prabhu K. Review on drug dictionary and
coding in pharmacovigilance and international
nonproprietary name of medicine. World J Pharm Res.
2023;12(9):1145-1162.

World Health Organization. WHO Adverse Reaction
Terminology (WHO-ART) [Internet]. Geneva: World Health
Organization; [cited 2026 Apr 23]. Available from:
https://www.who-umc.org/global-pharmacovigilance/who-
art

Uppsala Monitoring Centre. WHO Drug Dictionary Enhanced
Guide [Internet]. Uppsala: Uppsala Monitoring Centre; 2005
Aug 15.

Uppsala Monitoring Centre. WHO Drug Dictionary Enhanced
Guide [Internet]. Uppsala: Uppsala Monitoring Centre; 2005
Aug 15. Available from: https://www.who-umc.org

Dalvi KM, Kasar PS, Pise PP, More SS, Hadawale MB. Coding
in pharmacovigilance using MedDRA: a review. Int J Adv Res
Sci Commun Technol. 2022;2(6):1-5.

Rambaran K, Huynh HA, Zhang Z, et al. The gap in electronic
drug information resources: a systematic review. Cureus.
2018;10(6):e2860. doi:10.7759/cureus.2860.

Chauhan N, Moin S, Pandey A, Mittal A, Bajaj U. Indian
aspects of drug information resources and impact of drug
information centre on community. J Adv Pharm Technol Res.
2013;4(2):84-93.

Chauhan N, Moin S, Pandey A, Mittal A, Bajaj U. Indian
aspects of drug information resources and impact of drug
information centre on community. J Adv Pharm Technol Res.
2013;4(2):84-93. doi:10.4103/2231-4040.111524.

American Library Association. Tertiary sources [Internet].
Chicago (IL): American Library Association; [cited 2026 Apr
23]. Available from:
https://www.ala.org/tools/research/librariesmatter/primary
sources

For any questions related to this article, please reach us at: globalresearchonline@rediffmail.com

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

64


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
https://icd.who.int/
https://atcddd.fhi.no/ddd/definition_and_general_considera/-definition
https://atcddd.fhi.no/ddd/definition_and_general_considera/-definition
https://www.fda.gov/
https://www.meddra.org/
https://www.who-umc.org/global-pharmacovigilance/who-art
https://www.who-umc.org/global-pharmacovigilance/who-art
https://www.who-umc.org/
https://www.ala.org/tools/research/librariesmatter/primarysources
https://www.ala.org/tools/research/librariesmatter/primarysources
mailto:globalresearchonline@rediffmail.com
mailto:submit@globalresearchonline.net
mailto:submit_ijpsrr@rediffmail.com

