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Referral to Hematology

* A 62 yrold patient presented with swollen neck lymph
glands. It was initially thought this was an infection but
after two rounds of antibiotics, the lymph nodes have
not resolved. Patient is asymptomatic other than
enlarged nodes. US neck showed 4cm node in the left
posterior cervical chain. Radiologist thinks this is
lymphoma. What should we do next?
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Referral to Hematology

e 45 year old women, AZ COVID vaccine 13 days ago
e Presents to ER with severe headache

e How do | know if this is VITT (vaccine induced
thrombotic thrombocytopenia)?
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Additional bloodwork

« WBC 7.8, hemoglobin 127, platelet count 17 x 109/L
 D-Dimer 27000 (N <230)

* INR1.2

e PTT 36 sec (hormal)

* Fibrinogen 1.1 (N 2-4.7 g/L)
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Including, but not limited to, the
following:

* Persistent and severe
headache
focal neurological symptoms
seizures

blurred vision

double vision

shortness of breath

back pain

chest or abdominal pain
swelling and rednessin a limb
pallor and coldnessin a limb
unusual bleeding

multiple small bruises

reddish or purplish spots
blood blisters

https://covid19-sciencetable.ca/sciencebrief/vaccine-induced-
immune-thrombotic-thrombocytopenia-vitt-following-adenovirus-
vector-covid-19-vaccination-interim-guidance-for-healthcare-

professionals-in-the-outpatient-setting/

No —

Symptom onset
between 4 and
28 days after
vaccination

Yes —

VITT unlikely

Do not proceed to HIT testing. Work up
alternate diagnoses, including non-VITT
thrombasis. If no alternate diagnosis found,

instruct patient to seek care immediately if

Order
CBC

symptoms worsen

T

No
No
A
CBC shows
— platelets <150 x
10°/L
D-dimer: elevated
Order D-dimer, blood i ;’M"'lt;"'
Yes —— film,imaging based on ——» et S
clinical suspicion finical keloak: bisad ot
or bleeding®
Yes
Presumptive diagnosis of VITT

Consult hematology immediately {locally
or externally) and proceed to HIT ELISA
testing. NB: Rapid HIT (e.g., LIA or CLIA)
assays are not sensitive, and may yield

false negative results
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Question for Hematology

 What to do with decreased beta globulins or
decreased alpha-1 or alpha-2 on SPEP?

Protein Electrophaoresis Serum L
Albumin 451 s ~Z
Alpha-1 1.6 gl L
Alpha-2 68 gl oS
Beta $ 5.1 gL ~
Gamma 54 =1 P
Decreased Beta globulins.
Total Protein 64 gL 2
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Question for hematology

* Why do SPEPs sometimes get reported as 1gG, IgA
and IgM levels, and what do we do with that when
one is low?
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When to order an SPEP and FLC:

» Unexplained anemia » Heavy proteinuria or Bence Jones proteinuria
» Osteopenia, osteolytic lesions, » Hypercalcemia with low PTH

spontaneous fractures, unexplained back pain  » Hypergammaglobulinemia
» Renal insufficiency with bland urinary sediment  » Immunoglobulin deficiency

r———  resuarric ]

e - + + +
Polyclonal gammopathy Oligoclonal gammopathy Elevated free light chain (kappa OR lambda) Elevated free light chains
(reactive) (usually reactive) foneconslgaminapativ AND abnormal ratio (monoclonal) with normal ratio (reactive)
‘ Investigate for other causes ( Repeat testin 6-12 months | _ | Investigate for other causes
including: if clinically indicated See monoclonal protein algorithm including kidney disease**
» Liver disease | (see above) i **Reference range of 0.37 to 3.1 is suggested
» Connective tissue disease A o for patients with chronic kidney disease
» Infection | (see polyclonal gammopathy)

| »Inflammation

© Blood Disorder Day b§ University
Pathways are subject to clinical judgement and actual practice
proposed stepsin th «Manitoba

SPEP = Serum Protein Electrophoresis
FLC = Free Light Chains
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Question for hematology

* When there is a small Monoclonal Ig concentration
e.g. 3 in this report, with normal FLC ratio, what
value, specifically are we following on repeat as per
the algorithm?
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Monoclonal (M) protein identified

on SPEPor FLC

CRAB features present:** | Assessfor CRAB features, order:

C Ca?* >2.8 mmol/L » CBC
Referto H logy ¢ R renal: creatinine >177 umol/L or GFR <40 mL —  » Creatinine
per minute » Ca? mmol/L
*» A anemia: hemoglobin <100 g/Lor 20 g/L » For IgM subtype, assess for

below normal
B bone: lytic lesions

FLC ratio >100 or <0.01 l

>

. lymphadenopathy and splenomegaly

Attri to plasma cell di

| No CRAB features
Does the patient fit into one of these LOW RISK categories?
» IgG M-protein <15 g/L, normal FLC ratio
(NC': » lgM M-protein <15 g/L, AND normal CBC
and physical exam

» Kappa or Lambda free light chain <100 mg/L
» FLC ratio between 0.125 -8

See MGUS follow-up algorithm
NO referral required

o

© Blood Disorder Day \ X
Pathways are subject to clinical judgement and actual practice % Eﬁi‘veirs%g
MGUS = monoclonal gammopathy of undetermined significance FLC = free light chain propesed stepsin «Manitol
SPEP = serum protein electrophoresis
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MGUS follow-up

Repeat CBC, creatinine, calcium
l and/or SPEP or FLC in 6 months ) l

Possible progression:
-M-protein increases by 5g/L
Stable | -FLC increases by 100mg/L — Refer to Hematology
/ -FLC ratio becomes <0.125 or >8
-New onset of CRAB features**

N| Repeat CBC, creatinine, calcium
and SPEP or FLC annually

© Blood Disorder D.ﬂy §

= ST .< University
MGUS = Monoclonal Gammopathy of Undetermined Significance ANNUAL RISK OF PROGRESSION FOR MGUS SUBTYPES alway: d stepsin thi «Manitoba
FLC = Free Light Chain MGUS Subtype Risk Associated disorders
CRAB features present:** lgM MGUS 1% per year Waldenstroms macroglobulinemia
CCa™>2.8 "F"_"QI/L i Non-lgM MGUS 0.5% per year Multiple myeloma, plasmacytoma, amyloidosis
R renal: creatinine >177 umol/L or GFR <40 mL per minute - ~ - - —
A anemia: hemoglobin <100 g/L or 20 g/L below normal Light chain MGUS 0.3% per year Light chain myeloma, amyloidosis
B bone: Iytic lesions Low risk MGUS 2% lifetime risk
FLC ratio >100 or <0.01 (lgG, <15 g/L, normal FLC)

** Attributable to plasma cell disorder
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Thrombosis case
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Cancer Associated Thrombosis (CAT)

(Incidental OR symptomatic; lower limb DVT OR PE)

Safe to anticoagulate? @ Page hematologist on-call
/ Contraindication to anticoagulation:
» Uncontrolled bleeding
» Severe thrombocytopenia (platelet <30 x 10°/1)
l—. Assess bleeding risk* <
High risk Lower risk

.

@ Unresected intraluminal gastrointestinal
or genitourinary cancer

Consider LMWH I @ Drug-drug interaction with DOAC?** -f Consider DOAC

on a regular basis (>3 months) or with changes
in management or patient condition

!

Consider stopping — Inactive +— Assess cancer status — Active

w

** Pharmacist led pharmacokinetic review
DVT = deep vein thrombosis

PE = pulmonary embolism
LMWH = low molecular weight heparin

DOAC = direct oral anticoagulant

. e G ;
Cancer Associated Thrombosis (CAT) G Cocatannie

*Risk factors for bleeding (any of):

1. Acute recent and/or life-threatening bleeding

2. High risk of Gl bleeding [e.g., previous variceal bleed,
angiodysplasia, treatment-associated toxicity]

High risk intracranial lesion [e.g., glioma]

Functional hepatic impairment [Child-Pugh class C]
Thrombocytopenia [<50 x 109/1]

Use of antiplatelet agents

o B

Other factors to consider:

» Patient preferences, after discussion of risks
and benefits

» Drug coverage and cost

» Body weight (consider LMWH in patients with weight
>150 kg and agent with weight-adjustable dosing in
patients with weight <50 kg)

» Burden of cancer (e.g., recurrence or progression) and
burden of VTE (consider LMWH for patients with severe
symptoms, e.g., iliofemoral DVT, submassive PE, any
thrombolysed patient)

» Significant Gl surgery or absorption disorders (consider
LMWH for patients with impaired Gl absorption)

© Blood Disorder Day b§ University
Pathways are subject to clinical judgement and actual practice
proposed stepsin th «Manitoba
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. Venous thrombosis
Intial Management of VTE (Incidental OR symptomatic; DVT OR PE)
- +
Proximal clot Distal clot — Subse(grsr;,il;tal Iz
l or Distal DVT
*Dabigatran: Avoid if CrCl <30 ml/min ( Hospitalization )‘_@_ Safe to treat as I | 1
Rivaroxaban/Apixaban: Caution for \____outpatient? y, ~ \ [ -
CrCL 15-30 ml/min; Avoid use if CrCI i Anticoagulation IF Observation with
<15ml/min " »Very symptomatic serial imaging IF
T e ~ @ ) »Multiple SSPE »lsolated SSPE AND
to anticoagulation: Safe to \ »Ongoing risk for . bilatetal legUSis
»Uncontrolled bleeding | Anticoagulate? ) thrqmbus extensian negative for DVT
» Thrombocytopenia - r - gactlve Tallgnancy, » Distal DVT needs
(platelet <30 x 10e9/L) immobilization, etc) q5-7daysleg US for
o 2 weeks (or until
symptom
. resolution)
Initial choice of anticoagulation le
(for the first 3 months) "
|
i3 w I — !
Warfarin (with UFH/LMWH for atleast 5 days, Direct Oral Anticoagulant (DOAC) Low Molecular Weigh Heparin (LMWH) IF
I INR2-3)IF »CrCl <15-30ml/min * »GFR>30mL/min
»GFR <30 mL/min »Weight is between 40-120 kg » Advanced cancer (especially upper Gl cancer)
» Financial concern »Good oral intake » Poor oral intake
» Patientis at low bleeding risk »Not on dual P-glycoprotein and CYP3A4 » Active chemotherapy with anticipated need for
» Patient has stable diet inhibitors dose adjustment for thrombocytopenia
» Patient has no major drug interaction »Avoid use in patients with upper Gl cancer due to » Platelet >50 -100% dose
| »Patientis reliable for INR monitoring bleeding risk » Platelet 30-50- 50% dose
- / »Avoid use if dose adjustment for »Platelet 20-30- Prophylaxis dose
thrombocytopenia is anticipated »Platelet <20 —Hold J
=
e E University
US = Ultrasound VTE = venous thromboembolism LMWH = low molecular weight heparin prop epsin =

DOAC = Direct oral anticoagulant UFH = unfractionated heparin
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Venous Thromboembolism

Duration of anticoagulation
(after the initial 3 months)

éﬁ CancerCareManitoba

<

v

Provoked VTE due to major risk factors

» Surgery within 12 weeks
» Hospitalization within 12 weeks
» Cast/severe immobilization >3 days
| Risk of recurrent VTE without anticoagulation = 1-3%

v

v

| Provoked VTE by minorrisk factors
» Leg trauma without immobilization
» Mild immobilization (plane ride >8 hours)
» Estrogen associated (OCP/HRT or pregnancy)
Risk of recurrent VTE without anticoagulation = 5-10%

= A
Are the VTE risk
. factors reversible and {no)

¥

Unprovoked VTE (idiopathic)
Risk of recurrent VTE without anticoagulation:
at 12 month = 10%,
at 5 year= 30%
at 10year= 50%
Refer to Hematology

!

Are there additional high risk features
for recurrence VTE?
»Male OR
»Female with 2 of the following factors: post thrombotic
syndrome,+ D Dimer, BMI >30, Age >65
»High risk thrombophilia (antithrombin, protein C or S
deficiency)
»High consequences of recurrent VTE (i.e massive PE)
»Patient preference to continue anticoagulation

Continue anticoagulation

STOP after completion |
of 3 months N

\

OCP = Oral contraceptive pill
HRT = Hormone replacement therapy

@

risk of recurrence
| acceptable to patient? |

VTE = venous thromboembolism

2

and annually STOP after completion
| (bleedingrisk, CBC+GFR) | of 3 months

‘@ Blood Disorder Day b‘

Pathways are subject to clinical judgement and actual practice:
prop steps in thi

ActionCancerManitoba

University
«Manitoba
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High and low platelets
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Platelet count > 450 x10°/L

Red Flags present?
» Platelets >1000 x 10°/L e
» Unexplained thrombosis

Repeatin 2-4 weeks to confirm

- I

| Associated Signs/Symptoms: ‘ -
» Splenomegaly O '; Order BCR-ABL and JAK-2
» Elevated hemoglobin or white blood cells | | Refer to Hematology

Are secondary causes present?
» Iron deficiency
» Infection/Inflammation

| »Malignancy

v

Manage as per underlying cause Plateletcount > 600 x10%/L _@_

Follow the platelet count as clinically indicated ‘
If platelet count rises to > 600 x10%/L restart algorithm

© Blood Disorder Day b§ University
Pathways are subject to clinical judgement and actual practice
proposed stepsin th «Manitoba
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Thrombocytopenia
(Platelets <150 x10°/L)
l HEMATOPATHOLOGY REVIEW OF SMEAR l
\ Other cell lines involved? Clumping, satellitism
C‘% Pseudothrombocytopenia
| I \
PANCYTOPENIA ANEMIA

4 d , (T

Evans’ syndrome

Bone marrow inflitration/failure (autoimmune hemolytic anemia +ITP) Refer urgently for: S
(See pancytopenia algorithm) OR » Platelet count < 50 x10%/L
- e Microangiopathic Hemolytic Anemias ”WEF PUFP”'?/°TE| mucosa bleeding
| (DIC/HUS/TTP) | » Active bleeding
Refer to
Pediatric Hematology
| | | | | 1

/A N S A o st AR

Hypersplenism Rare congenital

Immune 5 : Infection/lliness i 5 Wiskott-Aldrich
" Consider causes of Drug-induced Thrombosis thrombocytopenias
thrombocytopenia* spleromgegaly | || related ) | | | (AR, MYHO, BSS) | Syndrome
*ITP is a diagnosis of exclusion, and Follow and consider referral for: Refer to Pediatric Hematology

still requires referral for significant » Platelet count 50-150 x10°/L

thrombocytopenia (<50 x10%/1) or » Petechiae

bleeding issues » Bruising

© Blood Disorder Day b§ University
Pathways are subject to clinical judgement and actual practice: itoba
DIC = Disseminated intravascular coagulation TTP =Thrombotic thrombocytopenic purpura MYH9 = Myosin heavy chain 9-related thrombocytopenia Rroposad gepsin «Manitol

HUS = Hemolytic uremic syndrome TAR = Thrombocytopenia with absent radii BSS = Bernard-Soulier syndrome
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Thrombocytopenia in Pregnancy

(Platelets <150 x10°/L)

Consider: Preeclampsia, HELLP, AFLP Are any of the following present?
Investigations: Creatinine, glucose, uric acid, Proteinuria, elevated liver enzymes,
AST, ALT, LDH, bilirubin, INR, urine protein/creatinine, elevated blood pressure, hemolysis
haptoglobin
NO
h 4 P -
URGENT Anemia ©— ‘ g | o
Obstetrics Referral ® (hemoglobin <110g/L)? (| 2ndor3rtimester |0+ R
h 4 %
See 9
Shominrlociihen Platelets >70 x10°/L Ao
b, 4

| Iscause ofanemiaunrelatedto |

R I @ Gestational thrombocytopenia likely
thrombocytopenla? . Monitor— CBC monthly
e.g. Iron deficiency anemia |

© Blood Disorder Day b§ University
Pathways are subject to clinical judgement and actual practice
proposed stepsin th «Manitoba

HELLP: Hemolysis, elevated liver enzymes, low platelets
AFLP: Acute fatty liver of pregnancy
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Thank you

rzarychanski@cancercare.mb.ca
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b\ University
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Hemoglobin >185 in men

Hemoglobin >165 in women

Red Flags present?
» Hemoglobin >200g/L Refe :JR;EEN'I; I
» Unexplained recent thrombosis rto Hematology

Repeat CBC in 2-4 weeks to confirm
| Send JAK-2 and erythropoietin
~ -
Are associated signs/symptoms present?
» Leukocytosis

. O » Refer to hematology
» Thrombocytosis Do not wait for JAK-2 and erythropoietin results
» Splenomegaly

| » Erythromelalgia
\ Wait for erythropoietin and JAK-2 results

—

JAK-2 negative JAK-2 positive
|
- +
Erythropoietin level Erythropoietin level
NORMAL TO HIGH Low
- v
Secondary cause determined? | Evaluatefor secondary causes: |
» Manage as per primary process » Pulse oximetry ( s d \
» Smoking? 4—— » Urinalysis  — econcany-catlse — Refer to Hematology
» Heart/Lung disease? » Liver function tests _ notapparent
» Renal malignancy? » CXR
» Androgen therapy? » Consider abdominal ultrasound or CT

© Blood Disorder Day b§ University
Pathways are subject to clinical judgement and actual practice
proposed stepsin th «Manitoba
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Splenomegaly

Confirm with imaging

h 4

History & Physical Exam
(for lymphadenopathy, signs of chronic
liver disease) CBC

h 4

CONCERNING FINDINGS

Lymphadenopathy OR
persistently elevated lymphocyte count

Anemia
» Exclude iron deficiency
»Consider: Hemolytic anemia,
hemoglobinopathy, myelofibrosis,
Waldenstrom macroglobulinemia
»QOrder: LDH, bilirubin, reticuloctye count,
haptoglobin, direct antiglobulin test,
and SPEP

Persistent or marked increase in WBC,

hemoglobin and/or platelet count
OR severe neutropenia (ANC <1x10°/L) —

Splenomegaly

Massive spleen

—
(>8 cm below costal margin on exam, > 22 cm ultrasound)

Evidence liver disease or portal hypertension
** commonly see thrombocytopenia,
low WBC and iron deficiency anemia **

Infectious signs/symptoms
(viral, HIV, EBV, TB, endocarditis, etc)

Autoimmune / connective tissue disorder

JES, See lymphadenopathy algorithm

Persistent unexplained B symptoms
(fever, night sweats, weight loss)

Definition of Splenomegaly: Palpable, > 13 cm on ultrasound

Refer to Hematology
(ves) » Consider CTimaging of abdomen and refer as appropriate ‘
i i Mild splenomegaly, patient asymptomatic,
~ normal bloodwork

Platelet count < 75 x 10%/L, or WBC count < 3 x10%/L may be less likely attributed to portal hypertension

%CancerCare Manitoba
ActionCancerManitoba

Refer to Hematology

No hematology referral needed
Investigate as appropriate

~

No referral needed

| Clinical Follow up, repeat imaging in 6 months |

© Blood Disorder Day b§ University
Pathways are subject to clinical judgement and actual practice
proposed stepsin th «Manitoba
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Vitamin B12 Deficiency G

Macrocytic anemia (MCV > 98 fL)

or neurologic symptoms suggestive of B12 deficiency

See anemia algorithm, macrocytosis

+
B12 level < 180 pg/mL

+

B12 deficiency confirmed
Consider causes (see box)
Replacement indicated

+

Neurologic symptoms OR a need for
close patient monitoring?

g

Parenteral
Dose: 1000 meg monthly
(intramuscular or deep subcutaneous)

More intensive initial dosing is
recommended if neurologic symptoms
are present
1000 mcg daily x 1 week, weekly x 4
weeks, then monthly

Causes of vitamin B12 deficlency

Gastric Small bowel disease

» Pernicious anemia (autoantibodies) » Malabsorption syndrome
» Gastrectomy/ bariatric surgery » lleal resection or bypass

» Gastritis » Inflammatory bowel disease
Pancreatitis » Celiac disease
» Bacterial overgrowth

Pancreatic insufficiency

) K » Blind loop
Strict vegan diet

» Fish tapeworm

+ +
B12 level < 180-300 pg/mL B12 level > 300 pg/mlL

+

Option 1: Trial of B12 supplementation
(see treatment options below)
OR

Option 2: Measure urine methylmalonic acid

\ (MMA) to confirm biochemical B12 deficiency

T \
If Option 1: Hemoglobin & MCV normalize? ._@—,‘
OR |

If Option 2: MMA elevated?

l

See anemia algorithm, macrocytosis

B12 deficiency excluded
Consider other causes of macrocytosis

Oral
Dose: 1000-2000 mcg daily
(tablets, sublingual spray, intranasal or
fresh-breath strips)
-
Reevaluate CBC for improvement.
If macrocytosis and/or anemia

persists, consider other causes and
hematology consultation

~
OBlood DisorderDay Sy 3 <
Path bject to clinical j actual practice P4| University

patterns may not always follow the proposed steps in this pathway. J«Manitoba

Causes of Folate deficiency

Agents that impair B12 absorption Malabsorption Folate inhibition
» Biguanides (e.g. metformin) » Celiac disease » Methotrexate
» Proton pump inhibitors » Inflammatory bowel disease » Dilantin

» Histamine-2 receptor antagonists » Intestinal bypass » Alcoholism

» Nitrous oxide gas

Patients with any of the above should receive folate supplementation. No need to measure
folate level. NOTE: mandatory staple food fortification has eradicated dietary folate deficiency
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Leukocytosis

Leukocytosis >11

(Repeated)

+

-

Blood Smear AND History & |

éﬁ CancerCareManitoba

<

ActionCancerManitoba

EMERGENT REFERRAL | Refer to
2 i Blasts on Smear Physical Exam — Lymphocytess >4 — . 3
Page Hematologist On-Call lichide nodesGiid Splsen Lymphocytosis Algorithm
Myeloid Cells
|
+ +* - +
Basophils Monocytes ™ Neutrophils* Eosinophils
+ + -
CONCERNING FEATURES CONCERNING FEATURES CONCERNING FEATURES
» Count >2 or increasing, or persistent » Count >50 » Count >2 or increasing or persistent
» Not explained by infection » Promyelocytes and myelocytes » Dysplasia
» Dysplasia » Dysplasia =, » Anemia
» Immature forms » Basophilia » New organ damage
» Anemia/thrombo-cytopenia » Splenomegaly » NOT explained by infection, allergies
» Splenomegaly » NOT associated with acute infection or collagen vascular disease
; Consider ( Consider
» Cancer Reactive Causes » drugs
- » Collagen VD . e.g. Infection / inflammation, » Infections
» Chronic infection autoimmune, drugs esp. steroids » Allergies
| » Marrow recovery | » Collagen Vascular Disease
v h 4
— Refer to Hematology Treat and Observe for recovery Refer to Hematology Treatand Observe for recovery

‘@ Blood Disorder Day b‘

University
«Manitoba

Pathways are subject to clinical judgement and actual practice:
rop! steps in thi
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Lymphocytosis
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Lymphocytosis >4

(Repeated)

!

Concerning Features

» Lymphocytes >30

» Hgb <100

» Night sweats/ weight loss

» Splenomegaly

Flow Cytometry AND

Refer to Hematology

1 1

“Reactive” Lymphocytes

Asymptomatic Patient symptoms of infection or acute illness

‘4—— IF PERSISTENT - Work-up for secondary causes

/ » Immunization

» Viral (eg. Hepatitis, CMV, EBV, adeno)
» Bacteria

» Drugs (eg. Steroids)

» Autoimmune

Flow Cytometry

i

Normal / Polyclonal

!

Rule out secondary causes

» Immunization

» Viral (eg. Hepatitis, CMV, EBV, adeno)

» Bacteria

» Drugs (eg. Steroids)

» Autoimmune

» Smoking

» Endocrine (eg. Myxedema, Addison’s,
hypopituitarism)

» Smoking
» Endocrine (eg. Myxedema, Addison'’s,
|  hypopituitarism) |
‘ Abnormal / Clonal
v » B Cells
» T Cells
» NK Cells
Refer to Hematology

NN
@ Blood Disorder Day b
Pathways are subject to clinical judgement and actual practice.

propased steps in thi:

University
«Manitoba
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Red Blood Cell Transfusion

Adult Outpatients and Hospitalized Non-Bleeding Patients*

Symptomatic anemia?

*Does not apply to:

» Patients < 18 years

» Massive transfusion protocol

» Intraoperative transfusion

» Labor and delivery including recovery room
» Outpatient oncology and hematology

%CancerCare Manitoba

ActionCancerManitoba

Transfusion Associated Risks:

» RBC alloantibodies 1in 13 units issued

» Transfusion associated circulatory overload (TACO) 1in 100
» Transfusion related acute lung injury (TRALI) 1in 10,000

» Hemolytic transfusion reactions 1in 40,000

» Anaphylaxis 1in 40,000

If the cause of anemia is unknown, this must be investigated + Patirtssith Hemoglobinonathies sichas » Sepsis 1in 250,000

sickle cell disease » Viral transmission <1in 5 million

See Anemia Algorithm ( Are there alternatives to transfusion? —@ l l l
Iron Deficiency? B12 Deficiency? fregranton
pre-operative?
Is the patient actively bleeding? HGB l l l
OR @ STOP Do not transfuse .
Isth tient clinicall tabla hypotens . Fi h Husion)? >80g/L Consider
s the patient clinically unstable (hypotension or signs of tissue hypoperfusion)? Saalron See B12 refaralto the
= Deficiency Deficiency Blood
Ifthe patient is Algorithm Algorithm Management
symptomatic, transfuse one Service**
unit of red blood cells
- HGB
OQutpatients: Refer urgently to acute care facility EVALUATE . P
Inpatients: Initiate resuscitation measures including transfusion as needed 71-80g/L zwpitar?::’g‘;ln“:e Pre-Transfusion Checklist:
i presyncope or unexplained » Obtain Type and Screen
fatigue and weakness » Obtain consent and review risks
| | »Consider pre-emptive diuretics for patients at risk
of TACO
HGB GO Transfuse one unit of red . i . . i
<70g/L blood cells For non-bleeding adult patients, a single unit transfusion
is recommended

© Blood Disorder Day b‘ University
Pathways are subject to clinical judgement and actual practice
proposed stepsin th «Manitoba

TACO = Transfusion associated Transfusion Medicine physician is available through Health Sciences Centre paging at 204-787-2071 for clinical consultation
circulatory overload **Blood Management Service: https://bestbloodmanitoba.ca/clinical-groups/blood-conservation-service
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Atrial Fibrillation/Flutter

( Any of:

Consider Referral to Cardiology in Patients with: Age 2 65 years
» Cardiomyopathy Previous Stroke/TIA/peripheral embolism
» Moderate to severe valvular disease Hypertension

Congestive Heart Failure

» Symptoms (dyspnea, presyncope) B hotes M it

» Difficult to control ventricular rates \ y
» Especially those over age >75 on 2 or more rate N | —~

controlling agents (for possible AV node {No} (YES/

ablation/pacemaker insertion) i l
» Age less than <60 ( \ g
» Recurrent atrial flutter (for possible ablation) Coronary artery disease or arterial vascular disease Anticoagulation Recommended
» Recent myocardial infarction and stent insertion | (aortic or peripheral) | —
» High risk for bleeding \ / l

» Professional driver’s/pilot’s licenses ' | )
| . . | Any of: _
~ CKD with CrCI <15-30 ml/min** : [

Acetylsalicylicacid Y . ) Mechanical prosthetic valve Warfarin
*Dabigatran: Avoid use if CrCl <30ml/min (ASA) No antithrombotic Moderate to severe rheumatic v/
Rivaroxaban/Apixaban: Caution for CrCL 15-30 | 81 mg daily | therapy \ mitral stenosis
ml/min; avoid use if CrCl <15ml/mi - < N\ S - T
Confirm dosing for renal function @
DOAC Recommended

Includes patients with:

» Bioprosthetic valves
(except first 3 months post operatively)

» Mitral valve repair (except first 3 to 6 months
post operatively)

»Valve disease, except moderate to severe
rheumatic mitral stenosis

» Hypertrophic cardiomyopathy

| » Trans aortic valve implantation (TAVI)

© Blood Disorder Day b§ University
Pathways are subject to clinical judgement and actual practice
proposed stepsin th «Manitoba

CKD = Chronic kidney disease TIA = Transient ischemic attack
DOAC = Direct oral anticoagulant
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EMERGENT REFERRAL
Multiple cytopenias Page Hematologist On-Call
(Two or more of the following: neutropenia, Neutrophil count < 0.5 x 109/L
anemia, thrombocytopenia) Hemoglobin < 70g/L in absence of bleeding or
iron deficiency
Platelet count < 30 x 10%/L

Review hematopathologist blood film
comments if present*

|
1 1 1 , !

Schistocytes with thrombocytopenia Blasts and/or promyelocytes Dysplasia, nucleated red blood cells All other features/comments
Suspected TTP Suspected leukemia Suspected bone marrow pathology Assess for:
» B12 deficiency
» Hypothyroidism
» Cirrhosis

» Alcohol toxicity

» Drugs (ie. chemotherapy, methotrexate,
azathioprine, etc)

EMERGENT REFERRAL URGENT

; » Connective tissue disease
Page Hematologist On-Call

Refer to Hematology » Infection (ie. Sepsis, HIV, hepatitis, etc)

) PERSISTENT/SYMPTOMATIC
| Order SPEP AND SFLC AND )= Al

*Blood film will be automatically generated if Refer to Hematology

abnormalities are detected by the instrument

Present
Address underlying cause

‘@ Blood Disorder Day b‘

Pathways are subject to clinical judgement and actual practice. Universi
SPEP = Serum protein electrophoresis proposed stepsin

SFLC = Serum free light chain

ity
TTP = Thrombotic thrombocytopenic purpura «Manitoba
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Elevated LDH* Tissue ischemia (jie, bowel, cardiac, limb, p| Referurgently to acute care facility;
Confirm normal range y Pulmonary infarct) initiate resuscitation measures

Rule out lab artifact (hemolyzed sample)

. \ Cytopenias
| History & physical exam »TTP
CBC, reticulocyte count, liver enzymes, directand ———————————> » Hemolytic anemia e Refer to Hematology
total bilirubin, B12 level, haptoglobin ) » Hematologic malignancy
: » B12 deficiency

Concern for malignancy
) Fevers, night sweats, weight loss,
adenopathy, palpable mass, history of
malignancy, bone pain
] y  ConsiderCT chest/abdomen/pelvis

[*LDH >1000 without obvious cause requires and refer as appropriate

urgent investigation

> LDH >2x ULN without obvious cause
( (repeated in 2-4 weeks)

— PJP pneumonia
Investigate and manage
as appropriate

L Liver disease

© Blood Disorder Day b§ University
Pathways are subject to clinical judgement and actual practice
proposed stepsin th «Manitoba

TTP = Thrombotic thrombocytopenic purpura LDH = lactate dehydrogenase
PJP = Pneumocystis jirovecii pneumonia
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s A
Urgent / Emergent (<12-24h; moderate to high bleeding-risk

procedure only):

1. Stop warfarin

2. Order CBC, Cr, type and screen, INR STAT

3. Supportive care and drug reversal:

Determine Urgency of Procedure

E'“:L"E/ se"‘*;g’)ge“t »Vitamin K 10mg IV x 1
ays-months, »PCC IV (dose based on INR)*
l » Transfuse RBCs if Hgb<70g/L (or <90g/Lif unstable
» When possible, defer surgery until # : \ coronary artery dfsea'se) .
3 months after thrombotic event Has the patient had a recent thrombotic event? » Transfuse platelets if plt<50 (<100 for neurosurgical
» If VTE within 4 weeks and surgery | » VTE within the last 3 months OR procedures) . L
cannotbe delayed, consult » Ischemic stroke/TIA within the last 3 months in setting NB: If recent proximal DVT or PE within 4 weeks then consult
hematology for consideration of atrial fibrillation L hematology for consideration of IVCfilter ¥
of IVCfilter .
\ *PCC dosing (Max dose is 3000 IU)
Proceed without holding Y i »INR1.5-2.9:1000 U
anticoagulation < {¥es) Very low procedural bleeding risk** »INR 3.0 - 5.0: 2000 U
@ » INR 5.1 or greater: 3000I1U
» INR unknown and major bleeding on warfarin: 2000 U
**Very Low risk procedures '( Evaluate PATIENT thrombosis risk
» Cataract surgery ’ | .
» Skin biopsy 4
» Dental extraction (1-2 teeth) ¢ l. Bridging recommended (LMWH preferred)
ortecticléaning Low/intermediate risk High risk*** —_— B:z :g [zs'tndoo:z?;‘:ir:fglr.‘MWH
il Day -3: start LMWH (full dose)
S . . Day -2: LMWH (full dose)
No bridging “**High .”Sk patient qhara'cterlstlcs Day -1: administer /2 LMWH dose in AM (24 hours prior to
» Mechanical prosthetic mitral valve o .
B % surgery). Check INR: if >1.5, give vitamin K 1-2mg PO.
» Older generation mechanical Day O: no LMWH
;cheli;’?i\;emonths) sriessior Day +1 to +3: resume warfarin when patient drinking fluids;
» 3 resume LMWH 24-48 hours post-operatively if hemostasis
venous thrombotic event where P —
Sraeny ca.nnot bedelayed . Day +5 or later: discontinue LMWH once INR in therapeutic
» Prior arterial or venous thrombosis Farie,
during interruption of warfarin ge-
S ’
e 5'% University
LMWH = Low molecular weight heparin INR = International normalized ratic Proposad stepsin «Manitol

PCC = Prothrombin complex concentrate eg. Octaplex® or Beriplex® Refer to www.thrombosiscanada.ca for further information
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' ™
Determine Urgency of Procedure Urgent / Emerg.ent (<12-24h; moderate to high bleeding-risk
procedure only):
1. Stop anticoagulant and determine timing of last dose
2. Order CBC, Cr, type and screen STAT
3. Supportive care and drug reversal:
Elective/Semi-Urgent » Anti-Xa agent: PCC 50 units/Kg (max 3000U) - consider
(days-months) hematology consultation
l » Dabigatran: Idarucizumab- two x 2.5g doses IV no more than
. \ 15 minute: rt
» When possible, defer surgery until { ) ) 3 v A]Tgatieztaspa
3 months after thrombotic event b epalion: ras immcar] Mmmbstimimnl » Transfuse RBCs if Hgb<70g/L (or <00g/L if unstable
» IfVTE within 4 weeks and surgery » VIE within the last 3 months i
cannot be delayed, consult | »Ischemic stroke/TIA within the last 3 months in _?57";3’)’ a[ 1’3‘]’ 15$35Ie e o
hematology for consideration setting of atrial fibrillation » '?:oedsuergs;te ets if plt<50 ( T neurosurgica
of IVCfilter g
NB: If recent proximal DVT or PE within 4 weeks then consult
/ . . hematology for consideration of IVC filter
Evaluate SURGICAL bleeding risk ~ s
|
Moderate risk o . . - )
Very low risk Low risk (2-day risk of major bleeding 0-2%): target High fHSk g-g]aggzsk ‘:.f mal orl btlieedmffg 2-4%):
<15-25% anticoagulation effect g anfiecagiiation.d
| |
! o ! , hn — o | — 1
Proceed without holding anticoagulation | Hold dose day of procedure | Apixaban ‘ Apixaban
OR OR Dabigatran: Edoxaban Dabigatran: Edoxaban
Delay daily dose to 4-6h post procedure Delay daily dose to 4-6h post procedure calculate CrCl Rivaroxaban calculate CrCl Rivaroxaban
J \ S (CrCl >30ml/min) | | | | (CrCI>30ml/min) |
CVery Lowrisk procedures >50: last dose | | >50: lastdose (
» Cataract surgery day-2 day-3
» Skin biopsy . Last dose day -2 0. Last dose day-3
» Dental extraction (1-2 teeth) 30-53' Iagdose 30 53' Ia?gdose
or teeth cleaning ay J \ P L 2y
© Blood Disorder Day >§ Universi

Pathways are subject to clinical judgement and actual practice ty
DOAC = Direct oral anticoagulant proposed stepsin Q «Manitoba

Refer to www.thrombosiscanada.ca for further information
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LOW/VERY LOW RISK

» Cataract surgery

» Dermatologic procedures (e.g. biopsy)

» Gastroscopy or colonoscopy without biopsies

» Coronary angiography (using radial arterial
approach)

» Permanent pacemaker insertion or internal
defibrillator placement (if bridging
anticoagulation is not used)

» Selected procedures with small-bore needles
(e.g. thoracentesis, paracentesis, arthrocentesis)

» Dental extractions (1 or 2 teeth)

» Endodontic (root canal) procedure

» Subgingival scaling or other cleaning

» Use of antiplatelet agents

Refer to www.thombosiscanada.ca for further information

Surgical Bleed Risk

MODERATE RISK

» Abdominal surgery (e.g. cholecystectomy,
hernia repair, colon resection)

» Other general surgery (e.g. breast)

» Otherintrathoracic surgery

» Other orthopedic surgery

» Other vascular surgery

» Non-cataract ophthalmologic surgery

» Gastroscopy or colonoscopy with biopsies

» Coronary angiography (using femoral artery
approach)

» Selected procedures with large-bore needles (e.g.

bone marrow biopsy, lymph node biopsy)

» Complex dental procedure (e.g. multiple tooth
extractions)

%CancerCare Manitoba

HIGH RISK

» Any surgery or procedure with neuraxial (spinal or
epidural) anesthesia

» Neurosurgery (intracranial or spinal)

» Cardiac surgery (e.g. CABG, heart valve
replacement)

» Major vascular surgery (e.g. aortic aneurysm
repair, aortofemoral bypass)

» Major orthopedic surgery (e.g. hip/knee joint
replacement surgery)

» Lung resection surgery

» Urological surgery (e.g. prostatectomy, bladder
tumour resection)

» Extensive cancer surgery (e.g. pancreas, liver)

» Intestinal anastomosis surgery

» Reconstructive plastic surgery

» Selected procedures involving vascular organs
(e.g. kidney biopsy, prostate biopsy) or a high
bleed risk intervention (e.g. pericardiocentesis,
spinal injection, polypectomy)

@ Blood Disorder Day i\*

Pathways are subject to clinical judgement and actual practice
rop! steps in thi

ActionCancerManitoba

University
«Manitoba
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Elevated Ferritin

Hemoglobin

l

%CancerCare Manitoba

ActionCancerManitoba

The ing test for h h is and iron
overload is Transferrin Saturation NOT ferritin

!

Abnormal

!

See anemia algorithm

In Winnipeg, GIM or community
hematology have agreed to take on
these patients

In rural settings, please arrange
phlebotomy at local hospital

T sat = transferrin saturation (iron / TIBC)

GIM = general internal medicine
TIBC = total iron binding capacity

Gl = gastroenterology

!

Normal
Obtain Transferrin Saturation® (T Sat)
(T Sat = serum iron / TIBC)

|

>45%
-
HFE genotype
T

+

<45%
"

Assess for:

+

C282Y/C282Y (higher risk) OR
C282Y/H63D (lower risk)

L

Phlebotomy to target
ferritin 50-100

* Fasting sample required

¢ 1. Alcohol use

2. Metabolic syndrome, obesity, DM
Other/normal —¥ 3. Liverdisease

4. Malignancy, infection, inflammation
Absent

i
Ferritin >1000?
@ |

&—

4 1
. Follow |

MRl liver for iron quantitation.
Ifincreased, consider specialist referral

(hepatology, Gl, hematology).

© Blood Disorder Day b§ University
Pathways are subject to clinical judgement and actual practice
proposed stepsin th «Manitoba
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Normal MCV can occur in iron deficiency if other process

Step 1: Identify Iron Deficiency Anemia with microcytosis' > : g 3
present that otherwise causes macrocytosis (e.g. cirrhosis,
B12 deficiency)
= \ 2 Iron deficiency may be present along with an other process
Ferritin J such as inflammation or liver disease that otherwise raises
the ferritin

‘ i it

30-99 ug/ml? >100 ug/mlL

!

Order serum iron and TIBC*
\ Calculate Tsat

|
+ ! I

High serum iron
Low TIBC
High Tsat

<30 ug/mlL

Low serum iron
High TIBC Other
Low Tsat

Consider a trial of iron

| — !

v : b

Iron deficiency confirmed ¢ (es) { Hemoglobin improved? p, @ » Iron deficiency unlikely
See Iron Deficiency investigation and treatment algerithm Investigate for other of anemia
(See Anemia algorithm)

(Step2)
S
© Blood Disorder Day \ o
Pathways are subject to ::i.imiiuigeman;l ::.: i::tu_al practice % gﬁg]eil;;%g

T sat = transferrin saturation (iron / TIBC) * Fasting sample required

TIBC = total iron binding capacity
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Step 2: Investigate Cause of Iron Deficiency Iron deficiency anemia

i l i = -
L‘ In menstruating women All others )
p l - . h 4
| Menorrhagia? @ » Gl investigations and scope |
- - 4 (see endoscopy referral form) )
= b 4 -~
Treat to control bleeding < {ves) Lesion found? )

©)

Celiac serology

— Go to Step 3: Replace iron

S

© Blood Disorder Day N ”
Pathways are subject to clinical judgement and actual practice > University
T sat = transferrin saturation (iron / TIBC) oementond

TIBC = total iron binding capacity

«Manitoba
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Step 3: Treat Iron Deficiency Iron deficiency anemia (from Step 2)

Start oral iron (see Tips for iron replacement)

l

Monitor response
(CBC monthly and ferritin when CBC normalizes)

| _ l

Response: | Non-response:
- continue iron x 3-6 mon AND | Assess adherence (see tips for Gl intolerance)
\ - cause of iron deficiency corrected l

! !

Tips for iron replacement Tips for Gl intolerance : ) . 5
« Omitherapy prefored + Radiice'doss —Unmar'lageable |ntt?ler?nce Ongoing excessive bleeding
3 - Malabsorption (post-bariatric surgery,
* Startlow; goslow * Take with food ) - .
. ) ) celiac, IBD, intestinal bypass)

*  Counsel about potential gastrointestinal (Gl) * Take every otherday

side effects * Take laxative
*  Giveiron preparation that eventually gives * Change iron preparation . 4 a

150-200mg elemental iron per day { Consider trial of IV iron (‘ Referral to G,
* Take at bedtime to reduce Gl upset - - gynecology, urclogy

© Blood Disorder Day b§ University
Pathways are subject to clinical judgement and actual practice
proposed stepsin th «Manitoba

T sat = transferrin saturation (iron / TIBC)
TIBC = total iron binding capacity



