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Learning Objectives

1. To review the red flags, diagnosis and approach to
thrombotic thrombocytopenic purpura (TTP)

2. To review the common presentations of acute leukemia, and
the immediate action plan
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thrombotic thrombocytopenic purpura (TTP)

2. To review the common presentations of acute leukemia, and
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Case #1

* 44F with newly identified bruising / petechiae

* Vaginal bleeding since insertion of IUD one month prior;
otherwise no bleeding

* Medical history: PCOS
e Medications: none
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Case #1

WBC (x10°/L)

15

Differential (x10e9)

Neutrophils 11.9
Lymphocytes 2.73

Hemoglobin (g/L)

68

MCV (fL) 98
Reticulocyte count | 330
Platelets (x10°/L) 11

Creatinine 93

ALT 10

Total bilirubin 42
Indirect bilirubin 33
LDH 975
Haptoglobin <0.01
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Case #1

Peripheral film:
increased
polychromasia;

4-10 schistocytes / hpf

Schistocytes
= Fragments
= Microangiopathy

Atlas of Clinical Hematology, 6" Ed, 2004
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STEP 1 MULTIPLE CYTOPENIAS

WBC or PLATELETS
ALSO ABNORMAL?

Blood
Disorders

Blood Smear

Schistocytes ———p TTP/HUS

Blasts
qu STEP 2 ¢——— NRECs Bone Marrow
Dysplasia V7
Immature WBCs Marrow Infiltration
5 A fand Myelodysplasia
mear normal an Acute Leukemia
NORMOCYTIC other cytopenias
notsevere
STEP 3 —
MICROCYTIC REMCtOC(IE MACROCYTIC
Low STEP
Iron +— Ferritin Acute blood loss 3A SerumBI2 ) B12Deficiency
Deficiency or hemolyisis ¢ 3 v
Normal, Normal 5 High Retic. Count
_vsgth sigr: of oW High — Antimetabolites,
inflammation L 4 Alcoholism
High Medicationand
HYPOPROLIFERATIVE HYPERPROLIFERATIVE
Considertrial leonolEfsiary, {: Potential Folate
of iron therapy Deficiency
A4 STEP 3B !
Chronic 4 Active Marrow Toxin ¢ Drug History LDH, bilirun, orma LFTs & Enzymes p Liver Disease*
Disease* Inflammation? - haptoglobin -
Ifneeded check Renal Failure {  Creatinine R y from Bone M: » Myel
ESR, CRP - Abnormal nutient deficiency
v D * = toxic exposure, or
Thal ia ¢ HbEI g (ShEcDEREc ¢ imﬁﬁmy Hemolytic  acuteblood loss
ESR, CRP
GENETICS |
CONSUITATION < Blood Smesr :
SUGGESTED Combined  { Ferritin, B12 Schistocytes
Anemia v M
rocytes  Microangiopathic
Liver Disease** { LFTs & Enzymes Nor orMechanical
W\lteration in MCV is generally
Biood Smiear Hypothyroidism, ¢ EndocnneTess Spherocytosis odegt, and MCV is often
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Marrow Bone M clinical context
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GRAY AREA:
Stem Cell Defect

HEMATOLOGY CONSULTATION
© Donald S. Houston MD 2016 RECOMMENDED
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Work-Up of THROMBOCYTOPENIA

Peripheral Blood Smear
Platelets 130 x 10°/L

I
| }

Artificial thrombocytopenia
(Psuedothrombocytopenia)

Real thrombocytopenia

|
2 1
Pseudothrombocytopenia Isolated Non-isolated
(EDTA phenomenon) thrombocytopenia thrombocytopenia
;
] ¥ ) i
’ Direct Antiglobulin] | Direct Antiglobulin Oth Iis lschistocytes Le enia
Thrombocyte Satelitism Test Negative Test Positive Y 2iad v Norm2yHb
l y %
- Bofe Marrow MAHA
Familial Evans Syndrome Iffiltration Hypersplenfim <
Macrothrombocytopenia . TTP
o » HELLP
Immune
thrombocytopenia - AL + DIC
s MDS » Eclampsia
—DI Drug induced I o Solid tui « Fatty liver

Congenital l
thrombocytopenia
Bone
fections marrow

examination,
— Pregnancy
. — Alcohol
éf CancerCare Manitoba

< ActionCancerManitoba Modified from Erkurt, Kaya, Berber, Koroglu, Kuku (2012) @Hematology DSG FINAL (Molizan)
Pathways are subject to clinical judgment and actual practice patterns may not always follow the proposed steps in this pathway.
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Work-up of PANCYTOPENIA

I Multiple Cytopenias I

Blood Smear

Abnormal Cells Present?

EMERGENT REFERRAL
Page Hematologist On-Call
Required for the following:
«ANC <0.5 x 10%L
«PIt <20 x 10°L
«Symptomatic ansmia in the absence of
bleeding or iron deficiency (usually Hb <70g/L)
«Blasts or schistocytes seen on the blood film

l—{No. YES; I

| ancasxienz | If Blasts, NRBC, Dyplasia

- or Immature WBC
VES:

W 1 T

If Schistocytes

lee_ly reactive / non- Referral to CCMB Hematology
neoplastic due to drugs, critical e i
illness, infections, connective nanc; Dysplasia or AAg

tissue diesease

!

URGENT Referral to CCMB
Hematology
for Suspected Heme
Malignancy, Dysplasia or AA

Detailed History & Physical
with particular attention to
rule out ETOH / Cirrhosis

!

Referral to CCMB Hematology
if persistent / symptomatic
cytopenia

gm(:mManimm
AncerCare iy
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EMERGENT Referral to CCMB
for Suspected TTP or IUS

January 30, 2015 Hematology DSG In Review (Moltzan)
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TTP — Clinical manifestations

—

e Classic pentad:

— Fever

— Thrombocytopenia | Present in <10% of

patients at diagnosis

— Microangiopathic hemolytic anemia

— Neurologic symptoms

— Renal insufficiency _
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TTP — Clinical manifestations

* *Thrombocytopenia (usually <30)

* *Thrombotic microangiopathy

* Neurologic symptoms (60%)

 Abdominal pain (mesenteric ischemia) (35%)
e Cardiacischemia (25%)

* Renal failure (10-25%)

Joly, Blood, 2017
Page, Blood Adv, 2017
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TTP - Investigations

« CBC

e Reticulocyte count

* Peripheral blood film

* Creatinine

* Bilirubin, LDH, haptoglobin
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TTP — Differential diagnosis

* Malignant hypertension - Blood pressure
* Pre-eclampsia / HELLP - B-hcg
* Hemolytic uremic syndrome —> Complement testing

* Disseminated intravascular coagulation -2 INR, aPTT,
fibrinogen,
d-dimer
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TTP - Management

Hematology referral (STAT = call)
Plasma exchange

Prior to plasma exchange, mortality in TTP was 90%
* With plasma exchange, survival in TTP is now 90%

Joly, Blood, 2017
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Case #1 Revisited

* Despite feeling entirely well, 1 L of FFP was transfused and
she sent to Winnipeg by ambulance

* Central line inserted in ER upon arrival

* Plasma exchange initiated within 4 hours

— Hemoglobin, reticulocyte count, platelets and LDH normalized over
the next few days

— Currently under observation
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Learning Objectives

1. To review the red flags, diagnosis and approach to
thrombotic thrombocytopenic purpura (TTP)

2. To review the common presentations of acute leukemia,
and the immediate action plan
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Case #2

* 59F seen in clinic with increased bruising
* Otherwise well

e Past medical history: none
 Medications: none
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Case #2 T

WBC (x10e9) 69 %.
Differential (x10e9) | Neutrophils 0.7 .
Lymphocytes 17.9 ‘& ‘

-‘x

Monocytes 1.4
Myelocytes 0.69

Blasts 48.3
Hemoglobin (g/L) 109
MCV (fL) 84

Platelets (x10e9) 27

* Prior CBC normal Atlas of Clinical Hematology, 6" Ed, 2004
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Case #2

WBC (x10e9) 69

Differential (x10e9) | Neutrophils 0.7 %.
Lymphocytes 17.9 ‘* ‘
-‘:

Monocytes 1.4

Myelocytes 0.69

Blasts 48.3 IMPRESSION:
Hemoglobin (g/L) 109
MCV (fL) 84
Platelets (x10e9) 27

Leukocytosis (with blasts)

Pancytopenia

* Prior CBC normal Atlas of Clinical Hematology, 6t Ed, 2004
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Work-Up of LEUKOCYTOSIS

RISK FACTORS: add info herePRACTICE POINTS: add info here

Leukocytosis (>11)

Blood Smear AND
History & Physical Exam
include nodes and spleen
|
y
Myeloid Cells Lymphocytes A\
(>3.5)
y ¥ ¥ ¥
I Basophils A MonocytesAh Neutrophils/ EosinophilsAn (>0.5)

Concerning Features Concerning Features Concerning Features L ReLer L
« Count >2 or increasing, » Count >50 + Count >2 or increasing yr;;h:):;yles

or persistent  Promyelocytes and or persistent y

EMERGENCY « Not explained by myelotcytes » Dysplasia
REFER TO CCMB infection » Dysplasia » Anemia

« Dysplasia + Basophilia = New organ damage
e Immature forms  Splenomegaly « NOT explained by infec-
l Anemia/thrombo- "NOT associated with tion, allergies or collagen

cytopenia Jacute infection vascular disease

e - -
¥
Rule out Rule out
« Cancer Persistent despite l» Drugs
l» Collagen VD resolution of reactive J» Infections
= Chronic infection process o Allergies
l« Marrow recovery j» Collagen Vascular Disease
. =Ly

Treat and Observe

REFER TO CCMB
for recovery

Treat and Observe

REFER TO CCMB
for recovery

CaI_IﬂCamManiniaa

George IT. Hematology, 475-484, 2012 (Adapted) January 23,

2015: Hematology DSG In Review
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Case #3

 24M seen in clinic with progressive fatigue, night sweats and
weight loss

* Recently antibiotics for ?pneumonia
* No infectious source, no bleeding

* Past medical history: none
* Medications: none
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Case #3

WBC (x10°/L) 1.9

Differential (x10°/L) | Neutrophils 1.19
Lymphocytes 0.71
Monocytes 0.02

Blasts 0.02
Hemoglobin (g/L) | 97
MCV (L) 94

Platelets (x10°/L) | 153

* Prior CBC normal
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Case #3

WBC (x10°/L) 1.9

Differential (x10°/L) | Neutrophils 1.19
Lymphocytes 0.71 .
Monocytes 0.02 IMPRESSION:
Blasts 0.02

Hemoglobin (g/L) |97 Pancytopenia

MCV (fL) 94

Platelets (x10°/L) | 153

* Prior CBC normal
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Work-up of PANCYTOPENIA

| Multiple Cytopenias | EMERGENT REFERRAL
Page Hematologist On-Call

Required for the following:

«ANC <0.5 x 10%L

Blood Smear «Plt <20 x 10°%L

«Symptomatic ansmia in the absence of
bleeding or iron deficiency (usually Hb <70g/L)

Abnormal Cells Present? «Blasts or schistocytes seen on the blood film

l—guo. . YES? l \ __YEs;l

| ancasxienz | If Blasts, NRBC, Dyplasia | ischistocytes |

- or Immature WBC
NO* {YES:
P 1 ! ‘

Likel tive / non-
neo Q;:fc' &izctévfm "; 'lnm Referral to CCMB Hematology URGENT Referral to CCMB EMERGENT Referral to CCMB
i\lngss infections co?m’eclwe iogSuspectedieneMak, Hematology for Suspected TTP or IUS
! e nancy, Dysplasia or AA for Suspected Heme
tissue diesease pec

Malignancy, Dysplasia or AA

!

Detailed History & Physical
with particular attention to
rule out ETOH / Cirrhosis

!

Referral to CCMB Hematology
if persistent / symptomatic
cytopenia

g(‘m(:amManimba
ActionCancerManitoba January 30, 2015: Hematology DSG In Review (Molizan)
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Acute leukemia — Clinical manifestations

* Constitutional symptoms

* Fatigue, malaise

* Anemia (pallor, heart failure)
 Thrombocytopenia (bleeding)

* Leukopenia / leukocytosis (infection)
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Acute leukemia - Diagnhosis

* Leukocytosis (blasts) OR pancytopenia

— Peripheral blood OR bone marrow blasts >20%

* Delayed treatment is associated with reduced survival
* Early mortality related to bleeding and infection

Sekeres, Blood, 2009
Walter, JCO, 2011
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Diagnosis — Take home points

* Present with constitutional symptoms, infections, bleeding
* CBC can show leukocytosis OR pancytopenia
e Differential and peripheral film are very informative

* New blasts are always bad; call HEMATOLOGY ON CALL
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Acute leukemia - Complications

 White blood cells (infection, leukostasis)
 Hemoglobin (symptomatic anemia, CHF)
* Platelets (bleeding)

* DIC (bleeding, thrombosis)
* Tumor lysis syndrome
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Acute leukemia - Assessment

* History & physical
— Focal infection
— Bleeding (intracranial, Gl, mucocutaneous)
— Thrombosis (DVT, PE)
— Organ dysfunction (head to toe)

e Leukostasis
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Acute leukemia - Assessment

* Laboratory tests
— CBC, differential, blood film
— Electrolytes, Ca/Mg/P0O4, albumin
— Creatinine
— Liver enzymes
— LDH, uric acid
— DIC screen (INR, aPTT, fibrinogen, d-dimer)
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Case #2 / #3 Revisited

* Both patients were transferred to HSC leukemia
service within 24 hours

e Baseline investigations (bone marrow, MUGA)
e Started induction chemotherapy
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Take home messages

 TTP and acute leukemia are medical emergencies with acute
life-threatening complications

* Maintain a high index of suspicion
— TTP —anemia / thrombocytopenia

— Acute leukemia — leukocytosis / pancytopenia

e |If you suspect these, please call hematology on-call (at any
hour!)
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Thank you

bhouston@cancercare.mb.ca
Iminuk@cancercare.mb.ca
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