
Thrombocytopenia in Pregnancy

Thrombocytopenia in Pregnancy 
(Platelets <130 x109/L)

Are any of the following present?
Proteinuria, elevated liver enzymes,  
elevated blood pressure, hemolysis

Consider:  Preeclampsia, HELLP, AFLP
Investigations:  Creatinine, glucose, uric acid,  

AST, ALT, LDH, bilirubin, INR, urine protein/
creatinine, haptoglobin

Anemia 
(hemoglobin <110g/L)?

YES

YES

NO

2nd or 3rd trimester

Platelets >70 x109/L

See  
Thrombocytopenia 

Algorithm
NO NO

YES

YES

Gestational thrombocytopenia likely  
Monitor – CBC monthly

See 
Anemia Algorithm

URGENT 
Obstetrics Referral

HELLP: Hemolysis, elevated liver enzymes, low platelets
AFLP: Acute fatty liver of pregnancy
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Is cause of anemia unrelated to thrombocytopenia? 
i.e. Iron deficiency anemia

YES

Pathways are subject to clinical judgement and actual practice 
patterns may not always follow the proposed steps in this pathway.



How to interpret the SPEP and FLC

	 When to order an SPEP and FLC:

»	Unexplained anemia
»	�Osteopenia, osteolytic lesions,  

spontaneous fractures
»	Renal insufficiency with bland urinary sediment

»	Heavy proteinuria or Bence Jones proteinuria
»	Hypercalcemia with normal PTH
»	Hypergammaglobulinemia
»	Immunoglobulin deficiency

Polyclonal gammopathy
(reactive) Monoclonal gammopathy

Result of SPEP

	� Investigate for other 
causes including:

» Liver disease
» Connective tissue disease
» Infection
» Inflammation

Oligoclonal gammopathy
(usually reactive)

Repeat test in 6–12 months 
if clinically indicated  

(see above)

Result of FLC

Investigate for other causes  
including kidney disease** 

**ratio up to 3 may be attributable  
to chronic kidney disease 

(see polyclonal gammopathy)

Elevated free light chain (kappa OR 
lambda) AND abnormal ratio (monoclonal)

Elevated free light chains 
with normal ratio (reactive)

See monoclonal protein algorithm 

SPEP = 	 Serum Protein Electrophoresis
FLC = 	Free Light Chains

© Blood Disorder Day
Pathways are subject to clinical judgement and actual practice 

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



Monoclonal Protein

MGUS = monoclonal gammopathy of undetermined significance
SPEP = serum protein electrophoresis
FLC = free light chain
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Monoclonal (M) protein identified  
on SPEP or FLC

Assess for CRAB features, order:
» 	CBC
» 	Creatinine
» 	Ca+2 mmol/L
» 	�For IgM subtype, assess for lymphadenopathy  

and splenomegaly

Order Skeletal survey

�Does the patient fit into one of these categories?
» 	IgG M-protein <15 g/L, normal FLC ratio
» 	IgM 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

CRAB features present:** 
C	 Ca2+ 2.8 mmol/L
R	� renal: creatinine >177 umol/L or GFR <40 mL per minute
A	� anemia: hemoglobin <100 g/L or 20 g/L below normal
B	� bone: lytic lesions 
FLC ratio >100 or <0.01
**	 Attributable to plasma cell disorder

Refer to Hematology

YES

NO

Pathways are subject to clinical judgement and actual practice 
patterns may not always follow the proposed steps in this pathway.



MGUS Follow-up

MGUS = Monoclonal Gammopathy of Undetermined Significance 
FLC = Free Light Chain

CRAB features present:** 
C	 Ca2+ 2.8 mmol/L
R	� renal: creatinine >177 umol/L or GFR <40 mL per minute
A	� anemia: hemoglobin <100 g/L or 20 g/L below normal
B	� bone: lytic lesions 
FLC ratio >100 or <0.01
**	 Attributable to plasma cell disorder

MGUS follow-up

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

Stable

Repeat CBC, creatinine, calcium  
and SPEP or FLC annually

Possible progression:
» Increase by 5g/L
» M-protein doubles
» Development of CRAB features**
» FLC >100mg/L
» FLC ratio <0.125 or >8

Refer to Hematology

A N N UA L  R I S K  O F  P R O G R E SS I O N  FO R  M G U S  S U BT Y P E S 

MGUS Subtype	 Risk	 Associated disorders

IgM MGUS	 1% per year	 Waldenstroms macroglobulinemia

Non-IgM MGUS	 0.5% per year	 Multiple myeloma, plasmacytoma, amyloidosis

Light chain MGUS	 0.3% per year	 Light chain myeloma, amyloidosis

Low risk MGUS	 2% lifetime risk 
(IgG, <15 g/L, normal FLC)
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Pathways are subject to clinical judgement and actual practice 
patterns may not always follow the proposed steps in this pathway.



Splenomegaly

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

Splenomegaly
Confirm with imaging

Mild splenomegaly, patient asymptomatic,  
normal bloodwork

NO
No referral needed 

Clinical Follow up, repeat imaging 6 months

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

CBC

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

Investigate/refer elsewhere as appropriate

Refer to Hematology

Definition Splenomegaly: Palpable, > 13 cm on ultrasound
Platelet count < 75 x 109/L, or WBC count < 3 x109/L may be less likely attributed to portal hypertension
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	 CO N C E R N I N G  F I N D I N G S

	 Lymphadenopathy OR  
	 persistently elevated lymphocyte count

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

	 Persistent or marked increase in WBC, 		
	 hemoglobin and platelet count  
	 OR severe neutropenia (ANC <1 x 109/L)

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

YES  See lymphadenopathy algorithm

YES Consider CT imaging of abdomen and refer as appropriate

YES Refer to Hematology

Pathways are subject to clinical judgement and actual practice 
patterns may not always follow the proposed steps in this pathway.



Erythropoietin level  
N O R M A L  TO  H I G H

Erythrocytosis

Hemoglobin > 185 g/L
Repeat in 2 to 4 weeks to confirm

Send serum erythropoietin and JAK-2

YES

	 Are associated signs/symptoms present?
» 	Hemoglobin > 200 g/L repeated 
» 	Leukocytosis 
» 	Thrombocytosis 
» 	Splenomegaly 
» 	Unexplained recent thrombosis 
» 	Erythromelalgia

Do not wait for erythropoietin and JAK-2 results 
but forward them on when available

YES

NO

Wait for erythropoietin and JAK-2 results

JAK-2 negative JAK-2 positive

Erythropoietin level  
LOW

	� Evaluate for secondary causes:
» 	Pulse oximetry
» 	Urinalysis
» 	Liver function tests
» 	CXR
» 	�Consider abdominal ultrasound or CT

Refer to Hematology

	 Secondary cause determined?
» 	Manage as per primary process
	 » 	Smoking? 
	 » 	Heart/Lung disease? 
	 » 	Renal malignancy? 
	 » 	Androgen therapy?

Secondary cause
not apparent
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Pathways are subject to clinical judgement and actual practice 

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



Thrombocytosis

Platelet count > 450 x109/L

Repeat and confirm platelet count 
in 2 to 4 weeks

Associated Signs/Symptoms:
» 	Platelets > 1000 x109/L
» 	Unexplained thrombosis
» 	Splenomegaly
» 	�Elevated hemoglobin or greatly elevated neutrophils

YES

Platelet count > 600 x109/L

YES NO

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

Follow the platelet count as clinically indicated. 
If platelet count rises to > 600 x109/L restart algorithm

Order BCR-ABL and JAK-2
Refer to Hematology

Manage as per underlying cause

Repeat platelet count >450 x109/L

NO

YES

NO
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Pathways are subject to clinical judgement and actual practice 

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



Pediatric Thrombocytopenia

HEMATOPATHOLOGY REVIEW OF SMEAR

Other cell lines involved?

Thrombocytopenia
(Platelets <150 x109/L)

Clumping, sattelism

NO

YES

Bone marrow inflitration/failure
(See pancytopenia algorithm)

Evans’ syndrome  
(autoimmune hemolytic anemia +ITP) 

O R

Microangiopathic Hemolytic Anemias  
(DIC/HUS/TTP)

Pseudothrombocytopenia

Hypersplenism
Consider causes of 

splenomgegaly

Immune 
thrombocytopenia* Drug-induced Infection/Illness 

related Thrombosis
Rare congenital 

thrombocytopenias
(TAR, MYH9, BSS)

Wiskott-Aldrich 
Syndrome

Refer to  
Pediatric Hematology

E X P O S U R E S R E C E N T  I L L N E SS I N DW E L L I N G 
VAS C U L A R  L I N E CO N G E N I TA LS P L E N O M E G A LY OT H E RW I S E  W E L L E C Z E M A , 

I N F E C T I O N S

Legend:	DIC = Disseminated intravascular coagulation
	 HUS = Hemolytic uremic syndrome
	 TTP = Thrombotic thrombocytopenic purpura

TAR = Thrombocytopenia with absent radii
MYH9 = Myosin heavy chain 9-related thrombocytopenia
BSS = Bernard-Soulier syndrome

PA N C Y TO P E N I A A N E M I A

Refer to  
Pediatric Hematology

	 Refer urgently for:
»	Platelet count < 50 x109/L
»	Wet purpura/oral mucosa bleeding
»	Active bleeding

	 Follow and consider referral for:
»	Platelet count 50-150 x109/L
»	Petichiae
»	Bruising

*	�ITP is a diagnosis of exclusion, 
and still requires referral for 
significant thrombocytopenia 
(<50 x109/L) or bleeding issues
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Pathways are subject to clinical judgement and actual practice 
patterns may not always follow the proposed steps in this pathway.



Vitamin B12 Deficiency

See work up of anemia algorithm, macrocytosis

Macrocytic anemia (MCV > 98 fL)
or neurologic symptoms suggestive of B12 deficiency

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

Parenteral 
Dose: 1000 mcg 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

B12 deficiency confirmed. 
Consider causes (see box) 

Replacement indicated.

Neurologic symptoms OR a need for close 
patient monitoring?

B12 deficiency excluded. 
Consider other causes of macrocytosis

Consider: peripheral blood film, LDH, 
bilirubin (total and direct), reticulocyte count, 

drug and alcohol history, and possibility of 
folate deficiency (see box)

Oral  
Dose: 1000-2000 mcg daily 

(tablets, or sublingual spray, intranasal or 
fresh-breath strips)

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

OR 
Option 2: Measure urine methylmalonic acid 

(MMA) to confirm biochemical B12 deficiency

If Option 1: Hemoglobin & MCV normalize? 
OR 

If Option 2: MMA elevated?
YES NO

YES NO

Reevaluate CBC for improvement.
If macrocytosis and/or anemia  

persists, consider other causes and 
hematology consultation

Causes of Folate deficiency
Malabsorption 
»	Celiac disease 
» Inflammatory bowel disease 
»	Intestinal bypass

Folate inhibition 
»	Methotrexate 
»	Dilantin 
»	Alcoholism

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

Causes of vitamin B12 deficiency
Gastric 
»	Pernicious anemia (autoantibodies) 
» Gastrectomy/bariatric surgery 
»	Gastritis
Pancreatitis
Pancreatic insufficiency
Strict vegan diet

Small bowel disease 
»	Malabsorption syndrome 
»	Ileal resection or bypass 
»	Inflammatory bowel disease 
»	Celiac disease 
»	Bacterial overgrowth 
»	Blind loop 
»	Fish tapeworm

Agents that impair B12 absorption 
»	Biguanides (e.g. metformin) 
»	Proton pump inhibitors 
»	Histamine-2 receptor antagonists 
»	Nitrous oxide gas
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Pathways are subject to clinical judgement and actual practice 
patterns may not always follow the proposed steps in this pathway.



Iron Replacement

Iron replacement tips:
» Oral therapy generally preferred
» Start low; go slow
» �Give preemptive advice about potential gastrointestinal (GI)  

side effects with the caveat that these generally improve with time
» Give some preparation that eventually delivers  
	 150-200 mg of elemental iron per day*
	� e.g. Ferrous sulphate, 1 tablet, 300 mg PO OD x one week,  

	 then 1 tab BID x one week, then (if tolerating well) 1 tab TID  
	 until deficiency corrected

*Suggested to start by taking iron before bed to reduce GI upset.

Iron deficiency anemia
Cause of IDA considered and appropriate course of action planned?

See iron deficiency  
algorithm 

Start oral iron replacement

Monitor response 
CBC monthly until hemoglobin normal; then check ferritin

Response
Continue iron until ferritin normal  

AND cause of deficiency addressed

Non-response

Unmanageable 
intolerance
Unmanageable 
intolerable despite 
efforts to mitigate drug 
related symptoms 
(primarily GI upset)

Non-adherence
If due to GI upset/
constipation, consider 
the following:
» 	Reduce dose
» 	Take with food
» 	Take every other day
» 	Consider laxative
» 	�Change preparation  

(e.g. If on ferrous 
sulphate, switch to 
Feramax or consider 
an elixer if the issue is 
swallowing pills)

Excessive bleeding
» 	�Manage bleeding 
» 	If GI bleeding 		
	 – Consult GI
» 	�If GU bleeding 

– Consult gynecology 
or urology

» 	�If hemolysis 
suspected, consult 
hematology

Malabsorption
» 	�Common post 

bariatric surgery
» 	�Celiac disease
» 	�Crohn’s disease
» 	�Intestinal bypass
» 	�H.pylori infection

Consider intravenous (IV) or intramuscular (IM) iron supplementation

IV 
(preferred over IM)

Several preparations exist; dosing varies
(e.g. Iron sucrose 200 mg IV per dose)

Ensures compliance/absorption
Requires an infusion clinic

IM 
Iron dextran

100 mg per dose into buttock
Use Z-track technique

Can cause permanent staining  
of the skin
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Pathways are subject to clinical judgement and actual practice 

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



Anticoagulation for Atrial Fibrillation

Atrial Fibrillation/Flutter

Any of:
Age ≤ 65 years

Previous Stroke/TIA/peripheral embolism
Hypertension

Congestive Heart Failure
Diabetes Mellitus

YES

YES Warfarin

Any of:
CKD with CrCl ≤ 30 ml/min
Mechanical prosthetic valve

Moderate to severe rheumatic  
mitral stenosis

Anticoagulation Recommended

NOAC 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)

NO

Coronary artery disease 
 or arterial vascular disease  

(aortic or peripheral)

Acetylsalicylic acid 
(ASA)

81 mg daily

No antithrombotic 
therapy

NO YES

NO YES

	 Consider Referral to Cardiology  
	 in Patients with:

»	Cardiomyopathy
»	Moderate to severe valvular disease
»	Symptoms (dyspnea, presyncope)
»	Difficult to control ventricular rates
»	�Especially those over age >75 on  

2 or more rate controlling agents  
(for possible AV node ablation/
pacemaker insertion)

»	Age less than <60
»	Recurrent atrial flutter  
	 (for possible ablation)
»	Recent myocardial infarction  
	 and stent insertion
»	High risk for bleeding
»	Professional driver’s/pilot’s licenses
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CKD = Chronic Kidney Disease
NAOC = Non vitamin K antagonist oral anticoagulants

Pathways are subject to clinical judgement and actual practice 
patterns may not always follow the proposed steps in this pathway.



C O N T I N U E D  »

Venous Thromboembolism

Proximal clot

Safe to treat as 
outpatient?

Safe to Anticoagulate?

Distal clot

Hospitalization

	 Hematology consult to consider 		
	 IVC filter
	 Absolute contraindication 
	 to anticoagulation:
»	Uncontrolled bleeding
»	Thrombocytopenia (platelet <20-30)

	 Warfarin (with UFH/LMWH for at least 5 days, 	
	 target INR 2-3) IF
»	GFR <30 mL/min
»	Financial concern 
»	Patient is at low bleeding risk
»	Patient has stable diet
»	Patient has no major drug interaction
»	Patient is reliable for INR monitoring

	 Non Vitamin K antagonist oral anticoagulant (NOAC)
»	GFR >30mL/min
»	Weight is between 40-120 kg
»	Good oral intake
»	�Not on dual P-glycoprotein and CYP3A4 inhibitors
»	�Avoid use in patients with upper GI cancer due to 

bleeding risk
»	�Avoid use if dose adjustment for thrombocytopenia  

is anticipated

	 Low Molecular Weigh Heparin (LMWH) IF
»	GFR>30mL/min
»	Advanced cancer (especially upper GI cancer)
»	Poor oral intake
»	�Active chemotherapy with anticipated need for dose 

adjustment for thrombocytopenia
		  »	Platelet >50	 – 100% dose
		  »	Platelet 30-50	 – 50% dose
		  »	Platelet 20-30	 – Prophylaxis dose
		  »	Platelet <20	 – Hold

Initial choice of anticoagulation  
(for the first 3 months)

YES

YES

REVIEW IMAGING TO CONFIRM CLOT LOCATION

Venous thrombosis

NO/UNCLEAR

NO
	 Observation with 	
	 serial imaging IF 
»	Isolated SSPE AND 	
	 bilateral leg US is 		
	 negative for DVT
»	Distal DVT needs 		
	 q5-7days leg US for  
	 2 weeks (or until 		
	 symptom resolution)

	 Anticoagulation IF
»	Very symptomatic
»	Multiple SSPE
»	Ongoing risk for 		
	 thrombus extension 
	 (active malignancy, 	
	 immobilization, etc)

Subsegmental PE (SSPE) 
or Distal DVT

© Blood Disorder Day
Pathways are subject to clinical judgement and actual practice 

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



Venous Thromboembolism

	� Provoked VTE IF occurred within 12 weeks  
of major risk factors

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

	 Provoked VTE by minor risk factors
»	Leg trauma without immobilization  
»	Mild immobilization (plane rides >8 hour) 
»	�Estrogen associated (OCP/HRT or pregnancy)
	� Risk of recurrent VTE without anticoagulation = 5-10%

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

	 Is there additional high risk features  
	 for recurrence VTE?
»	Male gender OR 
»	�Female with 2 of the following factors: post thrombotic 

syndrome,+ D Dimer, BMI >30, Age >65
»	�High risk thrombophilia defects (antithrombin, protein 

C or S deficiency)
»	High consequences of recurrent VTE (i.e massive PE)
»	Patient preference to continue anticoagulation

Duration of anticoagulation 
(after the initial 3 month)

Refer to Hematology

NOYES

Are the VTE risk factors 
reversible and risk of 

recurrence acceptable 
to patient?

STOP after completion  
of 3 months

STOP after completion  
of 3 months

Continue anticoagulation 
and reassess  annually 

(bleeding risk, CBC + GFR)
YES NO
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Pathways are subject to clinical judgement and actual practice 

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




