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Learning Objectives

1. Decipher the meaning of cryptic red cell indices In
cases of anemia

2. Interrogate pale suspects with the use of the
reticulocyte count

3. Inspect the white cell differential and the blood film
to collar the perpetrators of hematological disease
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Case 1: The Red Herring

A 67F presented to ER with atypical chest pain

A CBC showed:
i WBC 4.1Hb 134, MCV 77, RDW 14.5%, platelets 260
| Neut33.50no 6.4%, Eos 0.836500.2%

A Routine chemistries (creatinine, LA3#, LDH) all
normal; mild persistingroponinemia
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Case 1: What clues to pursue next?

What about the low MCV? How should we investigate’
Serum iron and TIBC

Serum ferritin

. ESR

. Hemoglobin electrophoresis

Review old CBCs

mooOwer
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Hemaoglobin
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MULTIPLE CYTOPENIAS
Blood Smear

-
Schistocytes ——p TIP/HUS
Blasts

WBC or PLATELETS
ALSO ABNORMAL?
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Case 1. more sleuthing @Chart

Ferritin
Warning: MNotice that the results have undefined/different units of measure.
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Case 1:

A What sources should we interrogate next?

A Would it help to know that her name is Mary
Mwangi?
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¢KS Wol ff 2
of red cell
development

All microcytic )
anemias reflect @’@"%’
Impairment ofHb
synthesis

Hemdglobin synthesis / increase in cytoplasm

Cell division
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Case 1: Microcytosisi KS Odzf L

A Circumstantial evidence points to diagnosis of alpha
thalassemia trait (common in Africa)

A No further testing needed
A But what about the lymphocyte count?
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Case 1. Exposing fake lymphocytosis

A WBC 4.1 x 16/L (N =4.5 11)
A Neut 33.5%
ALym 59.1%
A Mono 6.4%
AEos 0.8%
A Baso 0.2%
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Case 1. Exposing fake lymphocytosis

A WBC 4.1 x 16/L (N =4.5 11)
A Neut 33.5% 1.37 XLO/L (N =1.85.4)
ALym 59.1% 2.42 XL0°/L (N=1.%3.2)
A Mono 6.4%= 0.26 XLO%L (N =0.% 0.8)
A Eos 0.8% 0.03x10%L (N =0.0;0.4)
A Baso 0.2%= 0.01 XL0°/L (N =0.0;0.1)
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Case 1: Is there a second guilty party”

Pa
A LIJ . S y. A 3 Neutrophils
y_ S d e N Warning: Notice that the results have undefined/different units of measure.

A Reference .
range for
neutrophil
count is lowe
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Learning point

A There is no use for percentage differential counts. It
IS the absolute value that matters!
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Case 2: A dastardly double deal

A 36F from Nigeria referred for A What investigations should we do
W YySYAL b, 5Q next?

A Hx of latent TB
WBC 4.9 x 16/L

' RBC 5.3 x 162/L
" Hb 105 g/L

' MCHC 304 glL

T
|
|
T MCV 65fL
[
I RDW 19.4
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Case 2

MCHC 304 g/L
RDW 19.4

A 36F from Nigeria referred for A What investigations should we do
W YySYAL b, 5Q next?
A Hx of latent TB i Serum iron
i WBC 4.9 x 16/L I TIBC
i RBC 5.3 x 167/L i Ferritin
i Hb 105 g/L i B12
i MCV 65fL
I
|
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Case 2

MCHC 304 g/L
RDW 19.4

A 36F from Nigeria referred for A What investigations should we do
W YySYAL b, 5Q next?
A Hx of latent TB I Serumiron 8
T WBC 4.9 x 16/L I TIBC 73
i RBC 5.3 x 167/L I Ferritin 11
i Hb 105 g/L i Bl12 772
i MCV 65fL
I
I
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Case 2:
Ad2 1 Gaz2ys L avysStt | NYdao
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What seems out of place?

MCHC 304 g/L
RDW 19.4

A 36F from Nigeria referred for A What investigations should we do
WIYSYALF b, 50Q next?
A Hx of latent TB i Serumiron 8
I WBC 4.9 x 10/L I TIBC 73
i RBC 5.3 x 187/L I Ferritin 11
i Hb 105 g/L I Bl2 772
i MCV 65fL
|
|
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Case 3: The Masked Marauder

A 38F from Sioux Lookout referred for pancytopenia

A PHxas provided:

i G9P10

I well-documented ironrdeficiency in the past
i IVDU

I Hyperthyroid
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Case 3

A January 2018
I WBC 3.2, ANC 1.0
i Hb 64, MCV 75
I RDW 23.1 (N = 114.5)
I Platelets 98
I Ferritin 8,Tsat4%
I Creatinine, LFTs N
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Case 3

A January 2018

WBC 3.2, ANC 1.0

" Hb 64, MCV 75

" RDW 23.1 (N = 114.5)
- Platelets 98

" Ferritin 8,Tsat4%

" Creatinine, LFTs N

A March 2018

WBC 2.2, ANC 0.7

Hb 60, MCV 86

RDW 28.6

Platelets 90

Ferritin 22

[ 51 onH OmMmL
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Case 3

What should we do next, Watson?
A. Peripheral blood film

B. Bone marrow aspirate

C. Serum B,

D. Serum protein electrophoresis
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Case 3

A Blood film:

i dThe red cells show rouleaux formation and some red cell clumping.
Occasional elliptocytes are present, rare spherocytes are present. Ra
target cells are seen. Polychromasia is not overly prominent. There is
neutropenia without any dysplastic forms. The rare atypical/reactive
appearing lymphocyte is present. The platelets are decreased.

A SPEP:
i ol ydeflmddbandinthemid I YYI 3f 20dzf Ay NB3

A { S NHzY <92pmoYlE &
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Case 4: The man with the scar

A 63M A WBC 2.7
A cl/o generalized A ANC 1.7
weakness A Hb 130

A PHxdiabetes, arthritis A mcVv 109
A Platelets 37
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Case 4

That man sounds sick! Dr. Watson, what shall we do for
him?

A. Peripheral blood film
B. Bone marrow aspirate
C. Serum B12

D. Liver enzymes

E. Reticulocyte count
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MULTIPLE CYTOPENIAS
Blood Smear

WBC or PLATELETS
ALSO ABNORMAL?

o
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STEP 2 ¢ NRBCs Bone Marrow
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not severe
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v i D .
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CWS?JE.TNATION i Biood Smear modest, and MCV is often
SUGGESTED Combined  {|Ferritin, B12 Schistocytes R Hor) e
Anemia - el ** Uncommon to cause
Spherocytes  Microangiopathic athi more than mild anemia;
Liver Disease** { LFTs & Enzymes 5 : or Mechanical ngst_accocdinglo
— OIS clinical context
Testerone - Coombs Test
l Autoimmune
4 SPEP&H.CR
G6-PD,PK ) Enzymopathy
] Bone Marrow Screen
Stem Cell Defect
HEMATOLOGYCONSULTAT\ON

RECOMMENDED

© Donald S. Houston MD 2016
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Case £ more labs

A AST 30, ALT 25

A Alkphosmny S DD¢ Moy OmU
AThiliHc 6mm0UEZ RANBOU mMnan 0rmU
A INR 1.6 (ireChar)

A B,,195

A Fasting glucose 25
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Case 4: The man with the scar

A U/S abdomen:
i G¢CKS ftADSNI YSIadz2NBa myOY F
echogenicity/echotexture. The liver contour is irregular.
This is unaltered and again in keeping with cirrhosis. No

focal hepatic lesion is identified. The portal vein is patent
and demonstrates normal direction of flow.

i a ¢ Kpfeen is enlargetheasuring up to 16.4cm with a
b2t dzyS 2+ pwmHYT ®¢
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Case 5: The next man

A 76M with posturalightheadednessind dyspnea
with mild exertion

A Cut back on alcohol recently since cirrhosis identifie
A PHxdiabetes, smoking, hypertension
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Case 5

A WBC 2.2, ANC 0.46
A Hb 85, MCV 109.8

A Platelets 28

A Reticulocytes 33 x 20
A No NRBCs or blasts

A Ferritin 166
A B,,945

A INR 1.0

A Creatinine 75



Leukocytes

Warning: Motice that the results have undefined/different units of measure

Blood
Disorders
Day2o18

Hemoglobin
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Case 5

Who Is the leading suspect?
Cirrhosis with portal hypertension
Myelodysplastic syndrome

. Aplastic anemia

. Marrow Infiltration by tumour
Acute leukemia

mooOwer
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Case 5

A U/S abdomen
i a¢KS fADBSNI RSY2YaiN» GSa y?
mildly lobulated. The porta is patent and demonstrates
hepatopetalflow. No focal or diffuse lesions are seen. The
spleenisnorma ¢ KSNB A& y2 | a0Al
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Case 6: The little old lady In no distres

A 88F referred for low platelets
itflGStSia do 2y 1 GSaia O2d
I Hb 126, MCV 86, WBC 3.2, ANC 1.2
I Liver enzymes, bilirubin, albumin all normal
I U/S: Normal liver and spleen
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Case 6

What is the best deduction here?

A. Normal hemoglobin rules out myelodysplastic
syndrome

. Minimal fluctuation in platelet count makes ITP unlikely

B
C. This must by hypersplenism; are you sure it was her U/

you saw?
D

. She should see a hematologist, but her life expectancy
Aa ftA1Steée G2 0S aK2z2NUSNJI
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Learning point

A One of my rules of thumb is that chronic
marrow failure disorders (e.g. myelodysp

hone
asia,

megaloblastic anemia, myeloma) affect Hb more

than other cell lines
A.dzi OKIGQa | NXzt S

2F (K
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Case 7: Double jeopardy

A 82M from Steinbach
A On warfarin for atrial fibrillation

A Suffers a fall and develops a large cheatl
hematoma
i Hb falls from 143 to 95

A Referred because of high platelet count
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Case 7/

Which is most likely to be the abnormal finding here,
Watson?

A. CRP elevated
B. Jak2 V61/7F present
C. Low ferritin
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in 2 to 4 weeks

!

Repeat platelet count >450 x10°/L

!

Associated Signs/Symptoms:
» Platelets > 1000 x10°/L

» Unexplained thrombosis

» Splenomegaly

» Elevated hemoglobin or greatly elevated neutrophils *

( Repeat and confirm platelet count )

Order BCR-ABLand JAK-2
Refer to Hematology

Are secondary causes present?
» Iron deficiency

» Infection/Inflammation

» Malignancy

[Manage as per underlying cause J Platelet count > 600 x10%/L _@_

Follow the platelet count as clinically indicated.
If platelet count rises to > 600 x10°/L restart algorithm
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Case 8: The florid felon

A 58F from Vita
I Referred because of elevated Hb
I Symptomatic with vertigo

A PHxfractured femur (still uses walker), lipids, anxiety
depression, hypertension (on perindopril)

A Smoker
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Case 8

A O, sat 97%
A Shaky hands, nodding head

A BP 125/78
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Case 8

What tests would be appropriate in this patient (not
necessarily all at once)?

Jak2 V617F

BCRABL

. Serum erythropoietin

. Sleep study

Carbon monoxide level

Mmoo
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