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Module Overview

The MCL Patient stratification module will explain the factors that affect prognosis, as 

well as the systems used to stratify patients according to risk and stage of MCL 

progression.

• Learning Objectives

• Prognostic Factors

• Staging And Risk Stratification

• Summary

• Progress Check

Upon completion of this module, you should be able to:

• List the assessments used to evaluate prognostic factors

• Discuss the staging workup for MCL

• Identify the scoring for risk stratification in MCL

Patient Stratification
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Patient Stratification

This module will present the factors that affect prognosis, as well as the systems used to 

stratify patients according to risk and stage of MCL progression.

Upon completion of this module, you should be able to:

Learning Objectives

• Identify the patient and disease factors that may impact the 
prognosis of MCL

PROGNOSTIC 
FACTORS

• Discuss the systems used to stage and stratify patients with 
MCL

STAGING and RISK 
STRATIFICATION
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Patient Stratification

Factor Effect on prognosis

Ki-67 proliferation 

index1,2

A Ki67 proliferation index of ≥ 30% is associated with a poor prognosis, 

whereas ≤ 10% is associated with an indolent disease course1,2

Age3 Patients aged > 60 years have a worse prognosis than patients aged ≤ 

60 years3

Stage of disease3 Patients with stage III or IV lymphoma have a worse prognosis than 

patients with stage I or II lymphoma3

Spread of disease3 MCL that has spread outside of the lymph nodes is associated with a 

worse prognosis than MCL that is contained within the lymph nodes3

Eastern Cooperative 

Oncology Group 

(ECOG) performance 

status3

Patients with low activity levels who require help performing daily 

activities have a worse prognosis than active patients3

LDH levels3 High LDH levels are associated with a poor prognosis3

WBC levels1 High WBC levels are associated with a poor prognosis1

Prognostic Factors

Assessments performed during the diagnostic workup may provide important prognostic 
information.1
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Patient Stratification

Prognostic Factors

Assessments performed during the diagnostic workup may provide important prognostic 
information.1

Factor Effect on prognosis

Ki67 proliferation 

index1

A Ki67 proliferation index of ≥ 30% is associated with a poor prognosis, 

whereas ≤ 10% is associated with an indolent disease course1

Age4 Patients aged > 60 years have a worse prognosis than patients aged ≤ 

60 years4

Stage of disease Patients with stage III or IV lymphoma have a worse prognosis than 

patients with stage I or II lymphoma

Spread of disease4 MCL that has spread outside of the lymph nodes is associated with a 

worse prognosis than MCL that is contained within the lymph nodes3

Eastern Cooperative 

Oncology Group 

(ECOG) performance 

status3

Patients with low activity levels who require help performing daily 

activities have a worse prognosis than active patients4

LDH levels3 High LDH levels are associated with a poor prognosis3

WBC levels1 High WBC levels are associated with a poor prognosis1

Proliferation Index x
A proliferation index is a measure of the number of proliferating cells in a 

tumour. This in turn indicates the speed (aggressiveness) of tumour

growth.4

Ki67 is an indicator of cell proliferation and is the most established and 

powerful prognostic factor in MCL:1,4,5

• A high Ki67 proliferation index indicates a larger proportion of actively 

dividing lymphoma cells and a faster-growing cancer

– Therefore a high Ki67 proliferation index is associated with a worse 

prognosis2
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Patient Stratification

Prognostic Factors

Assessments performed during the diagnostic workup may provide important prognostic 
information.1

Factor Effect on prognosis

Ki67 proliferation 

index1,2

A Ki67 proliferation index of ≥ 30% is associated with a poor prognosis, 

whereas ≤ 10% is associated with an indolent disease course1,2

Age3 Patients aged > 60 years have a worse prognosis than patients aged ≤ 

60 years4

Stage of disease Patients with stage III or IV lymphoma have a worse prognosis than 

patients with stage I or II lymphoma

Spread of disease4 MCL that has spread outside of the lymph nodes is associated with a 

worse prognosis than MCL that is contained within the lymph nodes3

Eastern Cooperative 

Oncology Group 

(ECOG) performance 

status3

Patients with low activity levels who require help performing daily 

activities have a worse prognosis than active patients4

LDH levels3 High LDH levels are associated with a poor prognosis3

WBC levels1 High WBC levels are associated with a poor prognosis1

ECOG Performance Status x

• The ECOG performance status classifies patients based on their 

ability to function independently.6

– ECOG performance status ranges from a grade of 0 to 5, 

according to increasing disability:
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Staging

Staging is the determination of the extent to which the cancer has spread. 

MCL is staged using the Ann Arbor staging system, which is also used to stage other 

NHL types and is not specific to MCL:3,7

Patient Stratification

Staging and Risk Stratification

Stage I

The lymphoma is 

restricted to 1 

lymph node or a 

single region3

Stage II

The lymphoma is in 

≥ 2 regions on the 

same side of the 

diaphragm3

Stage III

The lymphoma is in 

the lymph nodes, the 

spleen, or a nearby 

organ on both sides 

of the diaphragm3

Stage IV

The lymphoma has spread to 

an organ outside of the 

lymphatic system that is not 

adjacent to an involved lymph 

node, such as the bone marrow, 

liver, brain, spinal cord, or lining 

of the lungs3

Diaphragm
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Patient Stratification

Staging

Staging is the determination of the extent to which the cancer has spread. 

MCL is staged using the Ann Arbor staging system, which is also used to stage other 

NHL types and is not specific to MCL:3,7

Staging and Risk Stratification

Stage I

The lymphoma is 

restricted to 1 

lymph node or a 

single region3

Stage II

The lymphoma is in 

≥ 2 regions on the 

same side of the 

diaphragm3

Stage III

The lymphoma is in 

the lymph nodes, the 

spleen, or a nearby 

organ on both sides 

of the diaphragm3

Stage IV

The lymphoma has spread to 

an organ outside of the 

lymphatic system that is not 

adjacent to an involved lymph 

node, such as the bone marrow, 

liver, brain, spinal cord, or lining 

of the lungs3

Diaphragm

Staging x

MCL typically presents as advanced disease, with 90% of cases being 

stage III or IV.8
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Patient Stratification

Risk Stratification – MIPI

Patient outcome can be predicted using a prognostic index that incorporates various 

patient- and disease-specific factors.3

• The Mantle Cell Lymphoma International Prognostic Index (MIPI) is a risk

stratification system which incorporates 4 independent prognostic factors that are 

associated with overall survival (OS)9

– The MIPI score is calculated based on:

Staging and Risk Stratification

WBC countECOG performance 

status

LDH levels

Patients are stratified according to their MIPI score:9

MIPI score Risk group Median OS

< 5.7 Low risk N/A*

5.7 to < 6.2 Intermediate risk 51 months

≥ 6.2 High risk 29 months

Age

*Median OS was not reached in the low-risk group, with a 5-year OS of 60%.
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*Median OS was not reached in the low-risk group, with a 5-year OS of 60%.

Risk Stratification – MIPI

Patient outcome can be predicted using a prognostic index that incorporates various 

patient- and disease-specific factors.3

• The Mantle Cell Lymphoma International Prognostic Index (MIPI) is a risk

stratification system which incorporates 4 independent prognostic factors that are 

associated with overall survival (OS)

– The MIPI score is calculated based on:

WBC countECOG performance 

status

FPO

LDH levels

Patients are stratified according to their MIPI score:9

MIPI score Risk group Median OS

< 5.7 Low risk N/A*

5.7 to < 6.2 Intermediate risk 51 months

≥ 6.2 High risk 29 months

Age

Patient Stratification

Staging and Risk Stratification

MIPI Score x

• The MIPI score is calculated according to the following 

formula:9

MIPI score = [0.03535 × age (years) × age (years)]

+ 0.6978 (if ECOG > 1)

+ [1.367 × log10(LDH/upper limit of normal [ULN])]

+ [0.9393 × log10(WBC count)]

Where log10(x) is the logarithm of x with base 10 

(eg, log10(100) = 2)
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Patient Stratification

Risk Stratification – sMIPI

The Mantle Cell Lymphoma International Prognostic Index (sMIPI) was developed to 

facilitate the clinical application of the MIPI and bedside use.9

• The sMIPI uses a points system (0–3) instead of a formula to stratify patients. Points 

are assigned based on the 4 prognostic factors that compose the MIPI system:9

• The points are added up, and patients are classified according to 3 risk groups:9

Staging and Risk Stratification

Points Age Activity level LDH level/ULN

WBC count 

(109 cells/L)

0 < 50 0–1:

High: Able to perform daily tasks

< 0.67 < 6.700

1 50–59 – 0.67–0.99 6.700–9.999

2 60–69 2–4:

Low: Unable to work/bedridden

1.000–1.49 1.000–14.999

3 ≥ 70 – ≥ 1.5000 ≥ 15000

Points Risk group Median OS

0–3 Low risk N/A*

4–5 Intermediate risk 51 months

6–11 High risk 29 months

*Median OS was not reached in the low-risk group, with a 5-year OS of 60%.
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Patient Stratification

Risk Stratification – MIPI-c

Ki67 expression is an established prognostic factor in MCL.1

The Combined Mantle Cell Lymphoma International Prognostic Index (MIPI-c)  

incorporates the Ki67 proliferation index:5

• The MIPI-c has improved stratification power because of the added prognostic ability 

of Ki67

• MIPI-c stratifies patients into 4 risk groups:

Staging and Risk Stratification

Risk group5 Median survival time5 5-year survival rate5

Low risk 9.4 years 85%

Low-intermediate risk 4.9 years 72%

Intermediate-high risk 3.2 years 43%

High risk 1.8 years 17%

Newly designed clinical trials currently use the MIPI-c to stratify patients.5,10
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Patient Stratification

Summary

• The prognosis of MCL is influenced by:

PROGNOSTIC 
FACTORS

• MCL is staged using the Ann Arbor staging system, with stages ranging 
from I to IV

• MCL patients are stratified according to their risk level using the MIPI, 
sMIPI, or MIPI-c systems 

STAGING and RISK 
STRATIFICATION

– Ki67 proliferation

– Age

– Stage of the disease

– Spread of the disease

– ECOG performance status

– LDH levels

– WBC levels
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Patient Stratification

1. Which of the following factors is associated with a worse prognosis in patients with MCL?

Progress Check

A) Able to perform daily activities independently

B) Age of < 60 years 

C) High Ki67 proliferation index (≥ 30%)

D) Lymphoma contained within the lymph nodes only
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Patient Stratification

1. Which of the following factors is associated with a worse prognosis in patients with MCL?

C) A high Ki67 proliferation index (≥ 30%) is associated with a worse prognosis in patients with 

MCL.

Progress Check

A) Able to perform daily activities independently

B) Age of < 60 years 

C) High Ki67 proliferation index (≥ 30%)

D) Lymphoma contained within the lymph nodes only
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Patient Stratification

2. Alison has MCL that is localised to 2 different sets of lymph nodes in the upper part of her 

body. What stage is Alison’s MCL?

Progress Check

A) Stage I

B) Stage II

C) Stage III

D) Stage IV
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Patient Stratification

2. Alison has MCL that is localised to 2 different sets of lymph nodes in the upper part of her 

body. What stage is Alison’s MCL?

B) Alison has stage II MCL.

Progress Check

A) Stage I

B) Stage II

C) Stage III

D) Stage IV
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Patient Stratification

3. The MIPI stratifies patients based on which of the following prognostic factors?

Progress Check

A) Age, ECOG performance status, Ki67 proliferation index, and WBC count

B) Age, ECOG performance status, LDH levels, and RBC count

C) Age, ECOG performance status, LDH levels, and WBC count

D) Age, spread of disease, Ki67 proliferation index, and WBC count
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Patient Stratification

3. The MIPI stratifies patients based on which of the following prognostic factors?

C) The MIPI stratifies patients based on age, ECOG performance status, LDH levels, and WBC 

count.

Progress Check

A) Age, ECOG performance status, Ki67 proliferation index, and WBC count

B) Age, ECOG performance status, LDH levels, and RBC count

C) Age, ECOG performance status, LDH levels, and WBC count

D) Age, spread of disease, Ki67 proliferation index, and WBC count
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Patient Stratification

4. Raphael was recently diagnosed with MCL and has a sMIPI score of 8 points. Into which risk 

group does Raphael fit?

Progress Check

A) Low risk

B) Intermediate risk

C) Intermediate-high risk

D) High risk
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Patient Stratification

4. Raphael was recently diagnosed with MCL and has a sMIPI score of 8 points. Into which risk 

group does Raphael fit?

D) With a sMIPI score of 8 points, Raphael fits into the high-risk group.

Progress Check

A) Low risk

B) Intermediate risk

C) Intermediate-high risk

D) High risk
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Patient Stratification

5. Which of the following prognostic indices incorporates the Ki67 proliferation index for risk 

stratification of patients with MCL?

Progress Check

A) Ann Arbor

B) MIPI

C) MIPI-c

D) sMIPI
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Patient Stratification

5. Which of the following prognostic indices incorporates the Ki67 proliferation index for risk 

stratification of patients with MCL?

C) The MIPI-c incorporates the Ki67 proliferation index for risk stratification of patients with MCL.

Progress Check

A) Ann Arbor

B) MIPI

C) MIPI-c

D) sMIPI
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Glossary

Eastern Cooperative Oncology Group (ECOG) 

performance status

A measure of patient functional status. The ECOG 

categorises patients into 6 grades based on their ability to 

independently function in daily activities.6

Ki67

An antigen whose expression is associated with cell 

proliferation.1

Mantle Cell Lymphoma International Prognostic Index 

(MIPI)

A scoring system based on 4 independent factors that 

correlate with prognosis. The MIPI is used to plan 

treatment for patients with MCL.7

Overall survival (OS)

The length of time after diagnosis or start of treatment 

that patients are still alive.4

Proliferation index

A measure of the number of proliferating   cells in a 

tumour. The proliferation index indicates the speed of 

tumour growth.4

Risk stratification

A formal estimate of the probability of a person 

succumbing to a disease or benefiting from a treatment.5

Staging

The process of classifying tumours, especially malignant 

tumours, according to tumour differentiation, potential 

therapeutic response, and patient prognosis.11

Select the definition to return.
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