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Primary Disciplinary Field(s): Oncology, Medical Genetics, Clinical Epidemiology

1. Core Definition

The Amsterdam Criteria represent a highly specific, standardized set of clinical guidelines

designed to identify families highly likely to be affected by Hereditary Nonpolyposis Colorectal

Cancer (HNPCC), now more commonly referred to as Lynch Syndrome. These criteria were

foundational in the clinical recognition and research of this inherited cancer predisposition

syndrome, which significantly increases the lifetime risk of developing colorectal cancer (CRC) and

several other associated extracolonic malignancies. The criteria operate by requiring a rigorous

pattern of cancer incidence across multiple generations, ensuring that the observed pathology is

consistent with a dominant, high-penetrance germline mutation, typical of Lynch Syndrome.

Established initially in 1990 and subsequently refined, the criteria serve not as a definitive

diagnostic tool--which requires genetic testing--but rather as a critical screening instrument. Their

primary utility lies in identifying individuals within high-risk families who should be prioritized for

comprehensive genetic counseling and subsequent molecular testing for mutations in the DNA

mismatch repair (MMR) genes (e.g., MLH1, MSH2, MSH6, and PMS2). Meeting these criteria

historically provided the strongest clinical evidence suggesting the presence of HNPCC/Lynch

Syndrome within a kindred, differentiating it from sporadic, environmentally induced cancers or

other less aggressive familial cancer syndromes.

The stringent nature of the Amsterdam Criteria means they possess high specificity; that is, if a

family meets all the requirements, the probability of them having Lynch Syndrome is extremely

high. However, their sensitivity is inherently low, as many families who genuinely carry a Lynch

Syndrome mutation may fail to meet the requirements due to factors like small family size,

incomplete documentation, surveillance efforts preventing cancer onset, or early deaths from non-

cancer causes before the typical age of onset. Therefore, while historically important for research

cohorts, in modern clinical practice, they often serve as one component of a broader, more

integrated screening strategy.

2. Etymology and Historical Development

The Amsterdam Criteria were formalized by the International Collaborative Group on HNPCC

(ICG-HNPCC) during a meeting held in Amsterdam, Netherlands, in 1990. Prior to this

standardization, the recognition of HNPCC--first described by Dr. Henry Lynch in the mid-20th

century--was inconsistent, hindering both clinical management and crucial genetic research. The

creation of the initial criteria, known retrospectively as the Amsterdam I Criteria, provided the first
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internationally accepted definition of a high-risk family, enabling researchers across the globe to

compare results using unified cohorts.

The development of these criteria was driven by the necessity to isolate families where the

hereditary component was overwhelmingly strong, thereby maximizing the yield of finding a

causative gene mutation through linkage analysis. During the late 1980s and early 1990s, the

precise genetic basis of HNPCC was being actively mapped, and having clearly defined families

was paramount for gene discovery. The structure chosen, based on the classic 3-2-1 pattern, was

modeled on observed patterns of autosomal dominant inheritance with high penetrance,

characteristic of the condition.

However, once the genetic mechanisms were better understood, specifically the link between

HNPCC and deficiencies in the MMR genes, it became evident that the original criteria were too

narrow. The Amsterdam I criteria focused exclusively on colorectal cancer, failing to account for

the spectrum of extracolonic cancers--such as endometrial, ovarian, and stomach cancers--that

are also strongly associated with MMR gene mutations. This clinical limitation prompted the group

to meet again and revise the framework, leading to the introduction of the significantly improved

Amsterdam II Criteria in 1998, which fundamentally broadened the clinical utility of the definition.

3. Key Characteristics: The Amsterdam I Criteria

The original Amsterdam I Criteria are characterized by a highly specific structure often summarized

as the "three-two-one" rule, focusing strictly on the occurrence of pathologically verified colorectal

carcinoma (CRC). This strict focus was essential for the initial research efforts but restricted the

criteria's applicability to families presenting with the full spectrum of Lynch Syndrome-associated

cancers. The criteria required all of the following conditions to be met simultaneously within a

single family unit.

Firstly, there must be at least three relatives diagnosed with histologically verified colorectal

cancer. This high number was intended to ensure a robust presentation of the inherited trait,

minimizing the likelihood of including families whose cancers arose through random, sporadic

events. Secondly, the pattern of inheritance had to span at least two successive generations,

providing definitive evidence of vertical transmission consistent with autosomal dominant

inheritance. This requirement helped confirm that the mutation was inherited through the germline

rather than occurring sporadically within one generation.

Thirdly, one of the affected relatives must be a first-degree relative of the other two, establishing

the direct familial link necessary to trace the mutation pathway. This ensured that the three cases

were tightly clustered genetically. Finally, the diagnosis of CRC must have occurred before the age

of 50 years in at least one of the affected individuals. The requirement for early onset is a

hallmark of HNPCC, as inherited cancer syndromes often manifest earlier than sporadic cancers,
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which typically occur after age 60. An additional, non-negotiable requirement was the exclusion of

Familial Adenomatous Polyposis (FAP) in the family, ensuring the focus remained exclusively on

non-polyposis syndrome.

4. Evolution: The Amsterdam II Criteria

Recognizing the clinical shortcomings of the original definition, particularly the exclusion of

extracolonic cancers associated with HNPCC, the ICG-HNPCC introduced the revised

Amsterdam II Criteria in 1998. This revision was critical for capturing the full phenotype of Lynch

Syndrome and improving the identification rate of affected families in clinical practice. The basic

structure (the 3-2-1 rule) was maintained, but the definition of relevant cancer was significantly

expanded.

The core modification involved broadening the scope of malignancies included in the three

required cancer cases. While colorectal cancer remained the primary focus, the Amsterdam II

criteria explicitly stated that the three required cancers could include confirmed diagnoses of

HNPCC-associated extracolonic cancers: cancer of the endometrium, small bowel, ureter, or renal

pelvis. This change acknowledged the fact that mutations in MMR genes predispose individuals to

a variety of malignancies beyond the colon, often depending on the specific gene affected.

Furthermore, the exclusion of FAP remained, but the revised criteria also emphasized the

exclusion of polyposis syndromes in general, reflecting an understanding of the distinct pathways

of tumor development. Although the Amsterdam II criteria enhanced the sensitivity compared to

their predecessor by allowing inclusion of families presenting with the full spectrum of Lynch

Syndrome cancers, they remained highly selective and continued to exhibit lower overall sensitivity

than subsequent screening tools, such as the Bethesda Guidelines, which focus on universal

tumor testing.

5. Clinical Application and Diagnostic Pathway

In clinical oncology and genetic counseling, the Amsterdam Criteria serve a vital role in patient

stratification and the establishment of referral pathways. When a clinical geneticist or oncologist

reviews a patient's family history, the criteria function as a preliminary threshold test. If a family's

history successfully meets the stringent requirements of the Amsterdam II Criteria, the clinical

suspicion for Lynch Syndrome is exceptionally high, warranting immediate and strong

recommendation for genetic evaluation.

The diagnostic pathway typically begins with detailed pedigree analysis, often extending back three

or four generations, to verify all cancer diagnoses against pathology reports or death certificates. If

the pattern aligns with the Amsterdam criteria, the patient is referred for comprehensive genetic

counseling. This counseling clarifies the risks, discusses the implications of an inherited syndrome,
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and outlines the molecular testing options available, which usually involve sequencing the MMR

genes and looking for large genomic rearrangements.

For individuals identified through the Amsterdam criteria as being at high risk, clinical management

shifts dramatically from general population screening to intensive, personalized surveillance

protocols. These protocols include earlier and more frequent colonoscopies, often beginning in

their twenties, and screening for extracolonic cancers, such as annual endometrial screening for

women. The criteria thus provide the clinical justification for moving patients onto these highly

invasive but life-saving surveillance schedules, demonstrating their profound impact on

preventative medicine.

6. Significance in Research and Genetic Epidemiology

The most enduring legacy of the Amsterdam Criteria lies in their foundational role in genetic

epidemiology and research into hereditary cancer syndromes. By providing a fixed, international

definition of an HNPCC-affected family, the criteria allowed researchers to create highly

homogeneous and reliable cohorts for study. This consistency was essential during the era of

genetic mapping, leading directly to the identification of the primary genes responsible for Lynch

Syndrome in the early 1990s.

These defined cohorts enabled the precise calculation of key epidemiological parameters.

Researchers utilized Amsterdam Criteria-positive families to determine the penetrance--the

probability of developing cancer if one possesses the mutation--and the expressivity--the variation

in the type and location of cancer--associated with specific MMR gene mutations. This work

cemented the understanding of Lynch Syndrome as an autosomal dominant disorder characterized

by high lifetime risks for multiple cancers.

Even in contemporary research, the criteria are often referenced. Although not the primary

screening tool anymore, studies investigating new genetic modifiers, novel surveillance techniques,

or drug efficacy often rely on data collected from families originally identified using the Amsterdam

framework. Their continued relevance underscores their historical importance as the key

benchmark against which familial cancer patterns were first rigorously analyzed and standardized

on a global scale.

7. Limitations and Subsequent Screening Methods

Despite their high specificity, the primary limitation of both the Amsterdam I and II Criteria is their

inherently poor sensitivity. It is now widely accepted that a significant proportion (estimated at

30% to 50%) of families confirmed to have Lynch Syndrome mutations do not satisfy the criteria

due to reasons such as smaller family structures (common in modern demographics), adoption,

reduced penetrance in some carriers, or insufficient historical records documenting cancer
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diagnoses. These limitations mean that relying solely on the Amsterdam criteria would result in

missing many true cases of Lynch Syndrome.

This recognized gap led to the development of alternative, complementary screening strategies.

The most influential alternative is the Bethesda Guidelines (revised in 2004). Unlike the

Amsterdam criteria, which focus on the family history, the Bethesda Guidelines focus on the

characteristics of the tumor itself in an individual patient. They recommend molecular testing of the

tumor tissue (specifically looking for microsatellite instability, or MSI, and immunohistochemistry for

MMR protein expression) for any CRC diagnosed before age 50, or any CRC with specific

pathological features, regardless of family history.

In modern clinical practice, the Amsterdam Criteria are rarely used as a standalone screening tool.

Instead, universal tumor screening methods (like the use of the Bethesda Guidelines or other

population-based testing strategies) are often employed first. If the tumor shows evidence of MMR

deficiency, the patient is then referred for germline genetic testing. However, the Amsterdam

Criteria remain a powerful historical tool and, when met, provide compelling evidence that

necessitates genetic testing immediately, streamlining the clinical process when a strong family

history is present.

Further Reading

Bethesda Guidelines and Revised Bethesda Guidelines (National Center for Biotechnology

Information)

Hereditary Colorectal Cancer Syndromes (National Cancer Institute)

The International Collaborative Group on HNPCC: Amsterdam Criteria (1991 publication

discussing Amsterdam I)

Revised Guidelines for the Clinical Diagnosis of Hereditary Nonpolyposis Colorectal Cancer

(HNPCC): Amsterdam II Criteria (1999 publication detailing the revised criteria)
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