Sorting out the what, why and
when of blood tests in lymphoma

Lymphoma Support Group
May 3, 2022
Dr. Isabelle Bence-Bruckler

“Hold still, Mrs. Brown while
| draw your blood.”



Frequently asked questions

What are you looking for with

these blood tests?

Can you tell | have lymphoma/can you tell if it
has recurred with the blood tests?

What blood values do | need ¢
chemotherapy treatments anc

one before my
why?

Does it matter where | do the
Can | have my results?

olood tests?

s it really necessary? My family doctor just did

blood work ...



Diseases where the blood tests are crucial
in documenting disease status:

1) Chronic lymphocytic leukemia

2) Waldenstrom’s macroglobulinemia (indolent
B cell NHL)



Normal Blood Counts

Hemoglobin

White blood cell count

Platelet count

Neutrophil count

Lymphocyte count

Male: 135-170 g/L
Female 115-155 g/L

3.5-10.5 x10°/L

150-400 x10°/L

2-8 x10°/L

1-4 x10°/L



Bone Marrow

Normal marrow

— Hematopoiesis confined
to the marrow in adults

— Bone: cortex and
medulla

* Cortex; strong outer layer
of compact bone

 Medulla; cancellous bone

— In adults, hematopoietic
marrow is in the skull,
vertebrae, ribs, clavicles,
sternum, pelvis

Cartical bone

Spongy bone \ ‘
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Bone Marrow

* Bone marrow aspirate

— lliac crest or sternum
 Morphologic assessment
* Flow cytometry :
e Cytogenetics/FISH
* Molecular studies
 Bone marrow culture

* Bone marrow biopsy
— lliac crest

— Assessment of marrow
architecture

— Pattern of infiltrate



Hematopoietic
Cells

* Lymphopoiesis

— Both Band T cells
lymphocytes in marrow

— More mature T cells and
more immature B cells
* Majority are CD8+ T cells

— In marrow biopsies, can
have both interstitial
lymphocytes and
lymphocyte
nodules/aggregates




Types of White Blood Cells
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Neutrophils

e 12-16 um

* Pink cytoplasm with :
granules o~ €3

* Nucleus has clumped
chromatin in 3-5 lobes

&3



Lymphocytes
10-12 um

12-16 um if
atypical/reactive

Cytoplasm scant and blue

Mononuclear

— Mature; very clumped
chromatin

— Reactive may have less
clumping and nucleoli
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Basic bloodwork for all patients with
lymphoma at diagnosis

 Complete blood count

* Serum creatinine (renal/kidney function)
 Liver function (eg bilirubin, ALT, AST, ALP)
* LDH or LD (lactate dehydrogenase)

* Blood glucose
e Calcium

* Hepatitis B serology (if starting Rituxan-based
treatment)
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Why are some lymphoma patients
anemic at diagnosis?

Often more than one cause
May be due to bone marrow involvement
Often due to “anemia of chronic disease”

Less often due to hemolysis (red cells
destroyed by autoimmune antibodies)

Not often due to iron deficiency, poor diet or
blood loss



Anemia of Chronic Disease (inflammation)

Inflammatory stimulus
(e.g., infection, autoimmunit

Activates monocytes
and T cells

0 Increases hepatic synthesis
of hepcidin

9 Inhibits erythropoietin
release

@ Inhibits oAugments

! Erythropoietin ' ._ eryth:rqid proliferation hernophagocy.tosis _*"T Hepcidin
v  Inhibits iron
Decreased release from RES
erythropoietic : Hemophagocytosis by
stimulation RES macrophages

[ ]
« Release of recycled

® jron via ferroportin

Limited availability &

of iron

| Fe’*/transferrin Often high ferritin

Zarychanski R, Houston D S CMAJ 2008;179:333-337

CMAJ-JAMC

©2008 by Canadian Medical Association
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Causes of Abnormal Reticulocyte Count

Decreased reticulocyte count

Increased reticulocyte count

Bone marrow failure
Chronic disease
Folate deficiency
nfection

ron deficiency

_iver disease
Malignancy
Pernicious anemia
Vitamin B,, deficiency

Hemolysis
Hemorrhage
_eukemia
Pregnhancy

Recovery from vitamin B,
folate, or iron deficiency

Sickle cell anemia




IMMUNE HEMOLY SIS




Direct antibody test (Coomb’s test)
done for hemolytic anemia

Wl

Clumping detected by

! Lab called
v o
»

Red blood cell
autoantibody



Platelets

.“ ' v°'°\

s
oo'o (o)
C00f
Y 88‘9




Thrombocytosis=high platelet
count

Can be caused by a variety of things:

* Inflammation (autoimmune disease, acute
hemorrhage, burns, fractures, surgery, trauma

* Cancer
* [ron deficiency
* Post-splenectomy

* Primary bone marrow disorder
(myeloproliferative disorders)

Generally, you treat the underlying disorder and
not the platelet count itself




Thrombocytopenia: low platelet

count

Mildly low platelet counts are very common
and often not related to any kind of disorder

Low folate or Vitamin B 12 can cause
underproduction of platelets

Enlarged spleen causes sequestration

Increased destruction- immune
thrombocytopenic purpura (ITP), often
associated with CLL , sometimes lymphoma

Marrow involvement with lymphoma
Chemotherapy can temporarily lower platelets



Lactate Dehydrogenase (LDH)

An enzyme found inside most body cells

Circulates at low levels in the blood

Any kind of tissue damage will increase LDH
such as muscle damage, heart attack, liver
inflammation, surgery, trauma.

Not useful as a screening test in general, but
may be important when diagnosing and
monitoring lymphoma

*** mild elevations of LDH are commonplace
and benign ***



Special Bloodwork required for rituximab

Screen for hepatitis B

Hepatitis B virus reactivation can occur by
rituximab in lymphoma patients with
previously resolved hepatitis B infections

Rarely severe neutropenia can be seen during

rituximab maintenance - CBC required pre-
rituximab



Hypercalcemia

Granulomatous diseases
(tuberculosis, fungal diseases, sarcoidosis)

Vitamin D intoxication

1,25- dlhydnoxyvitamin Dy

Familial hypocalciuric
hypercalcemia

Thiazides

Parathyroid
gland

Immobilization

Malignant tumor

Hyperthyroidism

Hyperparathyroidism




Monitoring during chemotherapy

CBC required before each chemotherapy
treatment — within 48-72 hours

Special attention when neutrophil count too
low (neutrophils need to be >/=1.0)

Hodgkin lymphoma is the exception to the
neutrophil rule — we generally treat no matter
how low the count




Post-Treatment Testing

* There are many guidelines with various
recommendations based on little evidence

* Generally we do blood tests every 3 months
for two years (CBC, LDH, creatinine)

* Then every 6-12 months for very stable
patients in long term remission

* Some diseases require more monitoring

* A blood test alone is generally insufficient to
say you are 100% fine



Follicular NHL

Prognostic score often used to determine need for
treatment, predict severity of disease

FLIPI SCORE (Follicular lymphoma international
prognostic index)

1) Hemoglobin < 120g/L*
2) LDH > normal*

3) Number of nodal sites >4
4) Stage lII/IV

5) age >60 years

FLIPI O-5



Counting the number of nodal sites
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FLIPI

Score for Follicular NHL
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Case: Follicular NHL

* 75 year old female with 3 month history of
progressive fatigue, 3 week history of being
unwell, decreased appetite and 6 pound
weight loss

e Seen by family doctor who sent her in to ER
with severe anemia

* CT scans in hospital reveal enlarged abdominal
and pelvic lymph nodes

* Core needle biopsy reveals follicular gradel/2
NHL



Case: Follicular NHL

CBC: hemoglobin 60 g/L
platelets 115 x10°/L
WBC 3.9 x10°/L
LDH 463 (high) , reticulocyte count low

Why is she so anemic?
What should be done?

Any problems she may encounter during
chemotherapy?



icular NHL

Bone Marrow Involvement by Foll




Paratrabecular involvement of Follicular NHL




Hodgkin Lymphoma Advanced Stage Il1/IV
International Prognostic Index (IPI)

1) Age >45

2) Male sex

3) Stage IV

4) Albumin <40 g/L*

5) Hemoglobin < 105 g/L*

6) White blood cell count > 15 x10°/L*
7) Lymphocyte count < 0.6 x10°/L*

IPI1 0-7

NEJM 1998



Case: Hodgkin Lymphoma

* 18 year old male with 6 month history of
waxing and waning enlarged nodal mass in left
neck, associated with intermittent fevers

* Excisional lymph node biopsy of neck mass
shows Hodgkin lymphoma, nodular sclerosing
subtype

» Stage 3B based on symptoms and CT scans



Blood work:

* Hemoglobin 90 g/L*

« WBC 2.3 x10°/L

* Platelets 110 x10°/L

* Lymphocytes 0.4 x10°/L*
 LDH 250 umol/L

e Albumin 25 umol/L*

Anemia is usually due to chronic disease with Hodgkin
lymphoma and improves with chemotherapy



Diffuse Large B Cell Lymphoma
IPl — International Prognostic Index

1) Age > 60 years
2) Stage llI/IV
3) More than 1 extranodal site

4) LDH above normal*
5) Performance status = 2/5

Note only 1 blood parameter NEJM 329:987-994



The Revised-IPI (R-IPI) (2005)

/ Risk group

4-year OS \

No. of IPI factors Percentage of patients 4-year PFS
Very good 0 10% 94% 94%
Good 1,2 45% 80% 79%
\ Poor 3,45 45% 53% 55% /

PFS according to the R-IPI

Percentage of
survival
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Case: DLBCL

53 year old woman with history of lupus, mild
kidney disease, high BP

HPI: slightly low hemoglobin and fatigue x 1 year

Admitted to hospital from clinic with severe
anemia, splenomegaly, large nodes in left
parotid and axillary region

Lymph node biopsy—>diffuse large B cell
lymphoma



Blood work:

Hemoglobin 52 g/L, WBC 2.6, platelets 124

LDH elevated

Blood film — polychromasia (young “blue” red
blood cells)

Reticulocyte count — elevated

Why is she so anemic?
What should be done next?



Blood work:

Transfusion medicine tests reveal presence of
auto antibodies against red blood cells

This makes cross match for future blood
transfusion difficult

Cause for anemia: autoimmune hemolytic
anemia. Will resolve when the underlying
lymphoma is treated. Short term treated with
steroids (prednisone) and transfusions
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Beta-2 microglobulin

* beta-2 microglobulin (B2M) test is used as a
tumor marker for multiple myeloma and
sometimes for low grade NHL

* |tis a blood test that detects the level of this
protein that is found on the surface of most
cells in your body, particularly some blood
cells

* The blood test measures the amount of this
protein that is shed into your blood



Waldenstrom’s Macroglobulinemia
International Prognostic Index

1) age >65 years;

2) hemoglobin <115 g/L*

3) platelet count £100x107/L*

4) B2-microglobulin >3 mg/L*

5) Serum IgM concentration >70 g/L*



Flow cytometry
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Flow cytometry test uses

Used to diaghose CLL

Done if there is a high lymphocyte count in
the blood for any reason

Is done on bone marrow cells as part of bone
marrow test

Can be done on any fluid, such as pleural
(lung) fluid, spinal fluid

Can be done on a node biopsy if sample
appropriately prepared



Questions?




