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UNDERSTANDING THE WORLD
HEALTH ORGANIZATION
CLASSIFICATION OF TUMOURS

In  the  field  of  oncology  and  pathology,
few  resources  hold  as  much  authority
and practical importance as the World
Health Organization Classification of
Tumours.  Often referred to  simply  as

the  WHO  Classification,  this
comprehensive  system  serves  as  the
global  gold  standard  for  diagnosing,
categorizing,  and  understanding
neoplastic  diseases.  For  pathologists,
oncologists, researchers, and healthcare
professionals  worldwide,  the  WHO
Classification  is  not  merely  a  reference
book—it is an essential tool that shapes
treatment  decisions,  guides  clinical
trials, and unifies the language of cancer
diagnosis across continents. This article
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explores  the  history,  structure,
significance,  and  ongoing  evolution  of
this vital classification system, offering a
clear and thorough overview for anyone
seeking to understand how tumours are
systematically  defined  and  categorized
on  a  global  scale.

WHAT IS THE WORLD HEALTH
ORGANIZATION CLASSIFICATION
OF TUMOURS?

The  World  Health  Organization
Classification  of  Tumours  is  a  series
of  authoritative  reference  texts  that
define  and  classify  all  known  types  of
human  tumours.  Published  under  the
a u s p i c e s  o f  t h e  W o r l d  H e a l t h
Organization, these volumes are created
through  the  collaborative  efforts  of
hundreds  of  expert  pathologists  and

scientists  from  around  the  world.  The
classification  covers  virtually  every
organ  system  and  tumour  type,
providing  standardized  diagnostic
criteria, histological descriptions, genetic
and  molecular  characteristics,  and
epidemiological  data.
Each volume in the series focuses on a
specific anatomical site or system—such
as tumours of the breast, lung, central
nervous  system,  digestive  system,  or
soft tissues. The classification is updated
periodically  to  reflect  advances  in
molecular  pathology,  genetics,  clinical
r e s e a r c h ,  a n d  o u r  e v o l v i n g
understanding  of  tumour  biology.  The
most  recent  editions  are  commonly
referred  to  as  the  fifth  edition  of  the
WHO Classification, with several volumes
already  publ ished  and  others  in
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development.

The Purpose and
Scope of the
WHO
Classification
The  primary  purpose  of  the  World
Health Organization Classification of
Tumours  is  to  provide  a  universally
accepted  framework  for  cancer
diagnosis. This standardization is critical
for several reasons:

Global Consistency: It ensures
that a tumour diagnosed in one

country is classified using the
same criteria as the same tumour
diagnosed elsewhere, facilitating
international research and
collaboration.
Clinical Decision-Making:
Accurate classification directly
influences prognosis and
treatment selection, as different
tumour subtypes often require
distinct therapeutic approaches.
Epidemiological Research:
Consistent classification allows for
reliable cancer registry data,
enabling researchers to track
incidence, mortality, and trends
over time.
Education and Training: The
WHO Classification serves as the
foundational reference for
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teaching pathology and oncology
to medical students, residents, and
fellows worldwide.

A BRIEF HISTORY OF THE WHO
CLASSIFICATION OF TUMOURS

The  origins  of  the  World  Health
Organization  Classification  of
Tumours  date  back  to  the  mid-20th
c e n t u r y ,  w h e n  t h e  n e e d  f o r  a
standardized  cancer  nomenclature
became increasingly apparent. In 1956,
the  Wor ld  Hea l th  Organizat ion
established  a  reference  centre  for  the
histological  classification  of  tumours,  a
move that laid the groundwork for what
would  become  the  WHO  Blue  Books
series.
The  first  edition  of  the  WHO

Classification was published in the 1960s
and  1970s,  covering  various  organ
systems.  These  early  volumes  were
relatively concise and focused primarily
on histological appearance, as little was
known at that time about the molecular
underp inn ings  o f  cancer .  Over
subsequent decades,  each new edition
incorporated expanding knowledge from
immunohistochemistry,  electron
microscopy,  and,  most  recently,
genomics and molecular pathology.
The  fourth  edition,  published  between
2010  and  2015,  represented  a  major
milestone,  integrating  molecular
diagnostics  into  the  classification
framework for many tumour types. The
current  fifth  edition,  which  began
publication  in  2019,  continues  this
trajectory,  placing  even  greater
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emphasis  on  molecular  and  genetic
markers  as  defining  features  of  tumour
subtypes.

THE BLUE BOOKS: STRUCTURE
AND ORGANIZATION

The  World  Health  Organization
Classification of Tumours is published
as a series of volumes commonly called
the  WHO  Blue  Books,  owing  to  the
distinctive  blue  covers  of  the  print
editions.  Each  volume  is  dedicated  to
tumours  of  a  specific  organ  system  or
anatomical  site.  The  major  volumes
include:

Tumours of the Central
Nervous System
Tumours of the Breast
Tumours of the Lung, Pleura,

Thymus, and Heart
Tumours of the Digestive
System
Tumours of the Female
Reproductive Organs
Tumours of the Male
Reproductive Organs
Tumours of the Urinary System
and Male Genital Organs
Tumours of the
Haematopoietic and Lymphoid
Tissues
Tumours of the Soft Tissue and
Bone
Tumours of the Eye
Tumours of the Head and Neck
Tumours of the Endocrine
Organs

Each  volume  follows  a  consistent
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internal  structure.  For  each  tumour
entity,  the  classification  provides  a
definition,  ICD-O  code,  synonyms,
epidemiological  data  ( including
incidence,  age  distribution,  sex  ratio,
and  geographic  variation),  aetiological
factors,  macroscopic  and  microscopic
pathology,  immunohistochemical  and
molecular features, staging information,
prognostic  factors,  and  essential
diagnostic  criteria.  This  comprehensive
approach ensures that every tumour is
described  in  a  holistic  manner  that
integrates  histology,  genetics,  and
clinical  behaviour.

How Tumours

Are Classified
Within the WHO
System
The  World  Health  Organization
Classification  of  Tumours  uses  a
hierarchical  system  to  categorize
neoplasms. Tumours are grouped first by
anatomical  site,  then  by  histological
type,  and  increasingly  by  molecular
subtype.  The  classification  distinguishes
between benign and malignant tumours,
though  this  distinction  is  not  always
straightforward for certain tumour types
that  exhibit  intermediate  or  uncertain
behaviour.
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For  example,  within  the  volume  on
tumours of the central nervous system,
gliomas  are  classified  by  histological
t y p e  ( s u c h  a s  a s t r o c y t o m a s ,
oligodendrogliomas,  and  glioblastomas)
and  further  stratified  by  molecular
markers such as IDH1/2 mutation status,
1p/19q codeletion, and MGMT promoter
methylation.  This  integration  of
molecular  information  has  transformed
the  classification  from  a  purely
morphological  system  to  a  more
biologically  meaningful  framework  that
better  predicts  clinical  outcomes  and
guides targeted therapy.

THE ROLE OF THE WHO
CLASSIFICATION IN CLINICAL
PRACTICE

For  pract ic ing  pathologists  and

oncologists ,  the  World  Health
Organization  Classification  of
Tumours  is  an  indispensable  daily
reference. When a pathologist examines
a tissue biopsy  under  the  microscope,
the  diagnostic  criteria  outlined  in  the
WHO  Classification  guide  the
interpretation  of  cellular  morphology,
immunohistochemistry  results,  and
molecular testing data. The classification
provides standardized nomenclature that
ensures  clear  communication  between
pathologists  and  clinicians,  reducing
ambiguity  in  diagnosis.
The  impact  of  the  WHO  Classification
extends  well  beyond  the  pathology
laboratory.  Oncologists  rely  on  the
classification  to  determine  appropriate
treatment  protocols,  assess  prognosis,
and  communicate  with  patients  about
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their  disease.  Clinical  trial  eligibility
criteria  are  often  defined  using  WHO
tumour  categor ies ,  making  the
classification  essential  for  the
advancement of cancer research. Cancer
reg i s t r i e s ,  bo th  na t i ona l  and
international,  use  WHO codes  to  track
cancer  incidence  and  outcomes,
enabling  public  health  planning  and
resource  allocation.

Molecular
Pathology and
the Evolution of

the WHO
Classification
One  of  the  most  significant
developments in recent editions of the
Wor ld  Hea l th  Organ izat ion
Classification  of  Tumours  is  the
increasing  incorporation  of  molecular
and  genetic  data.  This  shift  reflects  a
broader transformation in oncology: the
move  from  a  purely  histology-based
approach  to  a  integrated  molecular-
morphological  classification.  In  many
tumour  types,  specific  genetic
alterations  now  define  distinct  entities
with  different  prognoses  and  treatment
responses.
For example, in the classification of lung
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tumours ,  the  presence  of  EGFR
mutations,  ALK  rearrangements,  and
other  driver  mutations  has  become
essential for classification and treatment
planning.  Similarly,  in  the  classification
of  soft  tissue  sarcomas,  specific
translocations  and  fusion  genes  define
many tumour  types.  In  haematological
malignancies, genetic abnormalities are
often  the  defining  feature  of  disease
e n t i t i e s ,  a s  s e e n  i n  t h e  W H O
Classification  of  Tumours  of
Haematopoietic  and  Lymphoid  Tissues.
This  molecular  integration  has  several
important implications. It has led to the
identification of new tumour entities that
were  not  previously  recognized  as
distinct.  It  has  also  refined  existing
categories,  sometimes  splitting  broad
groups  into  more  specific  subtypes  with

different  clinical  behaviours.  In  some
cases,  molecular  reclassification  has
revealed  that  tumours  previously
thought to be a single entity are actually
several different diseases that happen to
look similar under the microscope.

CURRENT DEVELOPMENTS AND
THE FIFTH EDITION

The  fifth  edition  of  the  World  Health
Organization  Classification  of
Tumours  represents  the  most  up-to-
date and comprehensive version of this
essential  resource.  Publication  of  the
fifth edition volumes began in 2019, and
several  volumes  have  already  been
released.  Notable  changes  in  the  fifth
edition  include  continued  refinement  of
molecular  classification,  updated
diagnostic criteria, and the introduction
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of new tumour entities that have been
recognized since the fourth edition.
In  the  fifth  edition  of  the  WHO
Classification  of  Tumours  of  the  Central
Nervous System, for example, there has
been  a  significant  expansion  of
molecularly  defined  entities.  The
classification  now  incorporates  not  only
IDH mutation status for gliomas but also
histone H3 mutations for paediatric-type
diffuse  gliomas,  and  other  molecular
markers  that  define  distinct  tumour
types. This edition has also introduced a
new grading  system for  some  tumour
types that integrates molecular features
with traditional histological grading.
Other  volumes in  the  fifth  edition  series
have  similarly  embraced  molecular
advances.  The  classification  of  breast
tumours  now  includes  more  detailed

mo lecu la r  sub typ ing ,  and  the
classification  of  digestive  system
tumours  has  been  updated  to  reflect
new understanding of genetic drivers in
pancreatic,  colorectal,  and  gastric
cancers.

Challenges and
Criticisms of the
WHO
Classification
While the World Health Organization
Classification  of  Tumours  is  widely
respected  and  used,  it  is  not  without
challenges.  One  criticism  is  that  the
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classification  can be slow to  incorporate
rapidly evolving knowledge, particularly
in fields where molecular discoveries are
occurring at a fast pace. By the time a
new  edi t ion  is  publ ished,  some
information  may  already  be  outdated.
However,  the  WHO  has  attempted  to
address  this  through  more  frequent
updates  and  digital  publication.
Another  challenge  is  the  increasing
complexity of the classification. As more
molecular  subtypes  and  entities  are
recognized,  the  classification  becomes
more  detailed  and  potentially  more
difficult for non-specialist pathologists to
apply in routine practice. This complexity
can  also  create  challenges  for  cancer
registries  and  epidemiologic  studies,
which  require  stable  and  consistently
applied diagnostic categories over time.

There is also ongoing debate about the
appropr ia te  ba lance  be tween
morphology and molecular  data.  While
molecular markers have transformed the
classification  of  many  tumour  types,
histological  assessment  remains
essential,  particularly in settings where
molecular  testing is  not  available.  The
WHO  Classification  aims  to  provide
criteria that can be applied in a range of
resource settings, but this balance is not
always easy to achieve.

THE GLOBAL IMPACT OF THE
WHO CLASSIFICATION OF
TUMOURS

The  influence  of  the  World  Health
Organization  Classification  of
Tumours extends to every region of the
world.  In  high-income  countries,  the
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classification  is  routinely  used  in
academic  medical  centres,  community
hospitals,  and  private  pathology
practices.  In  low-  and  middle-income
countries,  the  WHO  Classification
provides  a  framework  for  cancer
diagnosis that can be adapted to local
resources  and  needs.  The  classification
also  supports  global  cancer  control
initiatives  by  enabling  consistent  data
collection through cancer registries and
providing  a  common  language  for
international  research  collaborations.
International  organizations such as the
International  Agency  for  Research  on
Cancer (IARC), which is part of the WHO,
play  a  key  role  in  publishing  and
disseminating  the  WHO  Classification.
The IARC also coordinates the work of
expert groups that develop and update

each  volume,  ensur ing  that  the
classification  reflects  the  best  available
evidence  from  around  the  world.

FUTURE DIRECTIONS FOR THE
WHO CLASSIFICATION

Looking  ahead,  the  World  Health
Organization  Classification  of
Tumours will continue to evolve as our
understanding  of  cancer  biology
deepens.  Several  trends  are  likely  to
shape future editions. The integration of
multi-omics  data  (including  genomics,
transcriptomics,  proteomics,  and
epigenomics)  will  increasingly  define
tumour  subtypes.  Artificial  intelligence
and machine learning may also play a
role in  refining classification criteria  and
identifying  new  patterns  that  are  not
readily apparent to human observers.
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The WHO is also exploring ways to make
the  classification  more  accessible  and
user-friendly, including digital platforms
that allow for more frequent updates and
interactive features. This shift could help
address  the  challenge  of  keeping  the
classification  current  as  new discoveries
emerge.
Another  important  direction  is  the
c o n s i d e r a t i o n  o f  t u m o u r
microenvironment and immune response
in  classification.  As  immunotherapy
becomes  more  prominent  in  cancer
treatment,  understanding  the  immune

landscape of  tumours may become an
integral part of how cancers are defined
and classified.

WHY THE WHO CLASSIFICATION
MATTERS FOR PATIENTS AND

HEALTHCARE PROFESSIONALS

For patients diagnosed with cancer, the
Wor ld  Hea l th  Organ izat ion
Classification  of  Tumours  may  seem
like a technical detail far removed from
their personal experience. However, the
classification


