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Objectives

1. Recognize laboratory indices of red cell turnover
2. Develop an approach toidentifyinginherited anemias

3. Distinguish betweentrait and disease



Disorders
Day2016

%CancerCareMarﬁtoba § Blood

ActionCancerManitoba

Referral to Hematology

Flags Results Reference Range

Hemoglobin A 122 140 - 180
WBC Count N 7.7 45-11
RBC Count N 4.99 44-59
Hematocrit A 0.358 0.4 -0.52
MCV A 71.6 80 - 98
MCH A 24.5 25 - 35
MCHC N 342 320 - 365
Platelet Count A 89 140 - 440

Ferritin 308
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RBC Count
Hematocrit
MCV

MCH

MCHC

Platelet Count
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Flags Results
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0.358
71.6
24.5
342

89

rPZPErr22>

308

Qualitative disorder
Hemoglobin SC disease

Reference Range
140 - 180

45-11

44-59

0.4 -0.52

80 - 98

25 - 35

320 - 365

140 - 440
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Referral to Hematology

HAEMATOLOGY
Flags Results Reference Range Units

Hemoglobin s 85 140 - 180 g/L
WBC Count A 32 45-11 x 10 9/L
RBC Count N 507 44.59 x 10 12/L
Hematocrit A 0.295 0.4-0.52 L
MCV A 58.1 80 -98 D | A
MCH A 16.9 25-35 pg
MCHC A 290 320 - 365 g/l
Piatelet Count A 128 140 - 440 x10 9/L

Ferritin A 695
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HAEMATOLOGY
Flags Results Reference Range Units

Hemoglobin s 85 140 - 180 g/L
WBC Count A 32 45-11 x 10 9/L
RBC Count N 5.07 44.59 x1012/L
Hematocrit A 0.295 0.4-052 UL

MCV A 58.1 80 -98 D | A
MCH A 169 25-35 Py
MCHC A 290 320 - 365 a/lL
Piatelet Count A 128 140 - 440 x10 9/L
Ferritin A 695

Quantitative disorder
Hemoglobin H (alpha thal) disease
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11.0
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L

Qualitative disorder
Homozygous SS — Sickle cell disease

Sodium
Potassium
Chloride
Glucose
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Creatinine
eCGFR

Protein Total
Albumin
Bilirubin Total
Bilirubin Direct
AST

ALT

D

Ge?T
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World Sickle Cell Day — June 19,2016
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ASIA
& PACIFIC

Source Area

In 2013, 59 per cent of Manitoba's new permanent residents
arrived from Asia and Pacific regions, followed by Africa

and the Middle East (24 per cent), Europe and the United SOUTH & CENTRAL AMERICA rusﬁnolgc.‘sansr
Kingdom (nine per cent), South and Central America

(four per cent) and the United States (three per cent).

UNITED STATES

MANITOBA PERMANENT RESIDENTS BY SOURCE AREA 2011 - 2013
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The Philippines, India and China have consistently ranked as the top three

S ource Co U nt ry source countries for immigrants to Manitoba.

MANITOBA PERMANENT RESIDENTS BY SOURCE COUNTRY (TOP TEN)

Rank Rank
Philippines 6,293 39.4 1 3,764 28.3 1 3,818 29.1 1
India 1,826 1.4 2 2,095 15.7 2 1,891 14.4 2
China 1,308 8.2 3 1,200 9.0 3 890 6.8 3
Nigeria 397 2.5 6 419 3.1 4 681 5.2 4
Eritrea 246 1= 10 408 3.1 5
Republic of Korea 428 2.7 5 324 24 6 363 2.8 6
United States 300 233 8 327 235 7
Pakistan 272 1.7 9 337 2.5 5 305 23 8
Israel 302 11 8 271 20 10 287 252 9
United Kingdom 245 1.9 10
Ethiopia 369 2.3 7 301 233 7
Germany 537 3.4 4 296 2.2 9
TOTAL TOP TEN 11,978 75.0 9,307 69.9 9,215 70.3
OTHER COUNTRIES 3,985 25.0 4,005 30.1 3,885 29.7

TOTAL 15,963 100% 13,312 100% 13,100 100%
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' | 0- and B-thalassemia



Work-Up of SUSPECTED INHERITED ANEMIA in NEW IMMIGRANTS

Variable clinical presentation
Screening blood work show anemia?

I Markers of increased red :

e N e .

NO YES I cell turnover:
l ......................... l I 1
Increased red cell turnover? | — = = = = = = = = = = — = — g 1LDH :
Observe and follow NCTEased red cel tamover I | Haptoglobin ;
| : 1Bilirubin I
bt v L Reticulocyte count 1
Hypoproliferative anemia Direct antiglobulin test positive?
—ves ————No—,
Auto immune Blood smear show red cell fragments?
hemolytic anemia l
1 B } N0
Referral to Micro angiopathic Hemoglobin electrophoresis OR
CCMB hemolytic anemia gene testing positive for hemoglobin disorder?
Hematology 1 ............ l S— .
I NO; YESj
Red cell membranopathy Clinical
phenotype
Red cell enzymopathy and testing suggest
trait?
\ 4
Yes ——NOy
Refer to Genetics Referral to
for family CCMB
g CancerCare Manitoba counseling Hematology
N

ActionCancerManitoba



Work-Up of SUSPECTED INHERITED ANEMIA in NEW IMMIGRANTS

Variable clinical presentation
Screening blood work show anemia? Don’t forget about common
causes of anemia

e \ e .

- i.e. iron deficiency

.........................

Observe and follow Increased red cell turnoV

.............

Hypoproliferative anemia

Auto immune
hemolytic anemia

| e

Referral to Micro angiopathic
CCMB hemolytic anemia

Hematology 1

g CancerCare Manitoba
ActionCancerManitoba



Work-Up of SUSPECTED INHERITED ANEMIA in NEW IMMIGRANTS

Variable clinical presentation

Screening blood work show anemia? Trait vs. homozygous R ——

2 B genes ased red |

—_— — [
l tNO L YES l 4 o genes 1
|
Observe and follow Increased red cell turnover? Variable age of presentation : :
| P (hemoglobin switching) 1
............ count l
Asymptomatic ===
Hypoproliferative anemia UL
o Severe symptoms related to
¥ anemia, splenomegaly, vaso-
Auto immune occlusion
hemolytic anemia
{YES :NO
l y L= i L2
Referral to Micro angiopathic Hemoglobin electrophoresis OR
CCMB hemolytic anemia gene testing positive for hemoglobin disorder?
Hematology | [ o
I :NO ; YESj
Red cell membranopathy Clinical
phenotype
Red cell enzymopathy and testing suggest
1 trait?
Referral to YES’ l ;
CCMB [t ! L
Hematol
291 | Refer to Genetics
for family
g CancerCare Manitoba counseling

ActionCancerManitoba



Work-Up of SUSPECTED INHERITED ANEMIA in NEW IMMIGRANTS

Variable clinical presentation
Screening blood work show anemia?

I Markers of increased red :

e \ e .

[l ves— y cemever
1
Observe and follow Increased red cell turnover? = — — = = = = = = = =~~~ ~ N : Lo i e
| Haptoglobin 1
| — : tBilirubin I
L TReticulocyte count 11
Hypoproliferative anemia
v Shortened red cell life span
i eﬁ:lotryih!z':::;ia Compensated anemia vs
symptomatic anemia

!

Referral to

Aplastic crisis common
presentation

CCMB i id hlobin disorder?
Hematology
Red cell membranopathy Clinical
phenotype
Red cell enzymopathy and testing suggest
trait?

Refer to Genetics
for family
g CancerCare Manitoba counseling

ActionCancerManitoba



Work-Up of SUSPECTED INHERITED ANEMIA in NEW IMMIGRANTS

Variable clinical presentation
Screening blood work show anemia?,

Imperfect tests: P =
J— | I Markers of increased red "
oy J— I :
l NO: LLE. LDH non-specific b 1
Haptoglobin deficiency I {LDH 1
Observe and follow - ) -——r . 1
Gilbert’s syndrome | Haptoglobin I
A Elevated reticulocyte count from " tBilirubin 1
e bleeding Reticulocyte count 1

Hypoproliferative anemia

—es———No—y
Auto immune Blood smear show red cell fragments?
hemolytic anemia l
{VES :NO
l { ............ i ‘
Referral to Micro angiopathic Hemoglobin electrophoresis OR
CCMB hemolytic anemia gene testing positive for hemoglobin disorder?
Hematology | [ o
I NO; YESj
Red cell membranopathy Clinical
phenotype
Red cell enzymopathy and testing suggest
| trait?

Refer to Genetics
for family
g CancerCare Manitoba counseling

ActionCancerManitoba



Work-Up of SUSPECTED INHERITED ANEMIA in NEW IMMIGRANTS

Test of immune hemolysis ’ et e ey
I Markers of increased red ;

1 .
i.e. is there an antibody mediated I cell turnover: 1
hemolysis? I 1LDH :
! | Haptoglobin [
Importantdistinction for F : 1Bilirubin 1
treatment decisions et L Reticulocyte count 1
Auto immune Blood smear show red cell fragments?
hemolytic anemia l
{VES :NO
l * ............ i ‘
Referral to Micro angiopathic Hemoglobin electrophoresis OR
CCMB hemolytic anemia gene testing positive for hemoglobin disorder?
Hematology | [ o
I NO; YESj
Red cell membranopathy Clinical
phenotype
Red cell enzymopathy and testing suggest

trait?

Refer to Genetics
for family
g CancerCare Manitoba counseling

ActionCancerManitoba



Work-Up of SUSPECTED INHERITED ANEMIA in NEW IMMIGRANTS

I Markers of increased red
cell turnover:

1LDH
| Haptoglobin

I
I
|
Obse |
: +Bilirubin
L

1Reticulocyte count

Hypoproliferative anemia gntiglobulin test positive?
e NO—y
i efnuotry'::':::;ia Blood smear show red cell fragments?
| v ves— NoO—

Micro angiopathic Hemoglobin electrophoresis OR
hemolytic anemia gene testing positive for hemoglobin disorder?

CCmB
Hematology

Red cell membranopathy Clinical
phenotype
Red cell enzymopathy and testing suggest
trait?

g CancerCare Manitoba
ActionCancerManitoba




Work-Up of SUSPECTED INHERITED ANEMIA in NEW IMMIGRANTS

Quantitative (thal)

Variable clinical presentation Qualitative (sickle)
Screening blood work show anemia?

of increased red :

e \ e .

e Y] ol tumover:
1

TLDH 1

Observe and follow Increased red cell turnove: 4 Haptoglobin ;
| p— 1Bilirubin 1

LS. s liculocyte count |

Hypoproliferative anemia Direct antigloB

........................

Enzyme deficiencies
G6PD

Pyruvatekinase

............

Membrane disorders i Hemoglobin electrophoresis OR

Hereditary elliptocytosis gene testing positive for hemoglobin disorder?
Others.. I ...............
I NO; YESj
Red cell membranopathy Clinical
phenotype
Red cell enzymopathy and testing suggest
1 trait?
Referral to Vs | :
CCMB Tervmunrmenrms : .
Hematol
29 | | Refer to Genetics
for family
g CancerCare Manitoba counseling

ActionCancerManitoba



Work-Up of SUSPECTED INHERITED ANEMIA in NEW IMMIGRANTS

Variable clinical presentation
Screening blood work show anemia?

I Markers of increased red :

e \ e .

I NO ves—] el
1

Observe and follow Increased red cell tumover? | — — = — = = « =« — — — ~ ~ > : el 1
| Haptoglobin [

e I s : +Bilirubin 1

pane L TReticulocyte count 1

...........

g% Blood smear show red cell fragments?
2 ® l ............
YES NO
5 = N0 3
20 o angiopathic Hemoglobin electrophoresis OR
. olytic anemia gene testing positive for hemoglobin disorder?
7% 77 79 81 83 85 87 89 91 93 95 97 99 O 03 05 07 0910

Red cell membranopathy Clinical
phenotype
Red cell enzymopathy and testing suggest
trait?

Refer to Genetics
for family
counseling

g CancerCare Manitoba

ActionCancerManitoba



Work-Up of SUSPECTED INHERITED ANEMIA in NEW IMMIGRANTS

I Markers of increased red :
cell turnover:

1
1
2 TLDH 1
| Haptoglobin 1
1Bilirubin 1
1Reticulocyte count |

1
|
|
I
|
I
L

o Dallas 2000-2007

g 091 London 1983-2006

> —— Dallas 1983-1990

§ —— CSSCD infant 1978-1988 | - - :

;Eg o Jamaica 1979-1981 . .
Jamaica 1973-1975 in electrophoresis OR

0.7 +—T—T—1T—7 S
2 4 6 8 10 12 14 16 18

Follow-up (years)

21l membranopat
Red cell enzymopathy

d testing suggest
trait?

puetl prrmeeeme

g CancerCare Manitoba
ActionCancerManitoba
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Take Home Messages

* Inherited causes of anemia are common based on immigration

patterns to Manitoba
* Variable presentation — severe cases picked up in childhood
 Asymptomatic carriers need family counseling
 Haptoglobin is a useful marker of hemolysis

 Don’t forget about common causes of anemia - Fe deficiency
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9. Which of the following laboratory parameters is NOT
consistent with increased red cell turnover related to
hemolysis?

A. Increased LDH above normal range

B. Increasedindirect bilirubinabove normal range

C. Increased haptoglobin above normal range

D. Increased reticulocyte count above normal range
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9. Which of the following laboratory parameters is NOT
consistent with increased red cell turnover related to
hemolysis?

A. Increased LDH above normal range

B. Increasedindirect bilirubinabove normal range

C. Increased haptoglobin above normal range

D. Increased reticulocyte count above normal range



