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1.  Define pancytopenia 


2.  Identify some causes of pancytopenia 


3.  Identify situations where urgent referral to the 
hematologist is necessary  


 


Objectives 







a.  Bone marrow examination is always necessary 


b.  Alcohol can be a contributing cause 


c.  Megaloblastic anemia can be a cause 


d.  Hypothyroidism can be a cause  


 


 


Which of the following is not true in patients 
with pancytopenia? 







 


 


Referral to Hematology   
Dear Doctor, Re: Patient X 


	  
	  







 


 


Pancytopenia	  	  
•  Defini'on:	  	  Two	  or	  three	  cell	  lines	  abnormal	  
(WBC,	  Hb,	  Platelets)	  


•  Almost	  always	  a	  bone	  marrow	  produc'on	  
problem	  
– Malignancy,	  fibrosis,	  dysplasia,	  aplas'c	  anemia	  


•  Excep'ons:	  	  cirrhosis,	  paroxysmal	  nocturnal	  
hemoglobinuria,	  connec've	  'ssue	  disease	  	  







•  If	  abnormali'es	  are	  mild-‐	  repeat	  bloodwork	  
before	  evalua'ng	  further	  


•  If	  MCV	  elevated	  ensure	  that	  a	  blood	  smear	  is	  
looked	  at	  and	  a	  Vitamin	  B12	  level	  done	  to	  rule	  
out	  megaloblas'c	  anemia	  	  


•  If	  the	  counts	  are	  done	  in	  a	  pa'ent	  with	  known	  
cancer	  on	  chemotherapy	  then	  it	  is	  likely	  expected	  
with	  the	  treatment,	  although	  consult	  with	  the	  
oncologist	  as	  required	  	  


Pancytopenia	  	  	  	  	  	  	  	  	  	  	  	  







•  Urgent	  referral	  if	  ANC	  less	  than	  1.0	  x	  10e9/L,	  Hb	  
less	  than	  70	  g/L	  and/or	  platelet	  count	  less	  than	  50	  
x	  10	  e9/L	  send	  consult	  and	  order	  more	  bloodwork	  
concurrently	  	  


•  Emergent	  referral	  if	  the	  above	  and	  ANC	  less	  than	  
0.5	  and/or	  platelet	  count	  less	  than	  20-‐	  page	  the	  
hematologist	  on-‐call	  	  


•  Emergent	  referral	  if	  blast	  cells	  or	  schistocytes	  
seen	  on	  the	  peripheral	  blood	  film	  	  


Pancytopenia	  	  	  	  	  	  	  	  	  	  	  	  











•  CBC	  and	  differen'al,	  re'c	  count,	  blood	  film	  
•  INR,	  Vitamin	  B12	  level	  
•  HIV,	  Hepa''s	  B	  and	  C	  serology	  
•  Liver	  enzyme	  panel,	  bilirubin,	  Renal	  func'on	  
•  ANA,	  Rheumatoid	  factor	  
•  Direct	  an'globulin	  test	  
	  


Pancytopenia – Work Up	  	  	  	  	  	  	  	  	  	  	  	  







•  Review	  history-‐	  drugs,	  autoimmune	  disease,	  
infec'ous	  risks,	  fevers,	  night	  sweats,	  
unexplained	  weight	  loss,	  alcohol/liver	  disease,	  
hypothyroidism,	  symptoms	  related	  to	  counts	  


•  Review	  physical	  exam-‐	  lymphadenopathy,	  
splenomegaly,	  petechiae,	  s'gmata	  of	  liver	  
disease,	  signs	  of	  connec've	  'ssue	  disease	  


If urgent referral is NOT required	  	  	  	  	  	  	  	  	  	  	  	  







•  Note	  that	  most	  drugs	  will	  not	  cause	  severe	  
pancytopenia	  and	  consult	  should	  not	  be	  delayed	  	  


•  Some	  drugs	  known	  to	  cause	  pancytopenia	  
–  An'-‐neoplas'c	  drugs	  (expected	  effect)	  
–  An'-‐convulsants	  
–  An'-‐thyroid	  drugs	  	  


Drugs causing pancytopenia	  	  	  	  	  	  	  	  	  	  	  	  







Take Home Messages 


•  A patient with marked pancytopenia should be 


referred to the hematologist without delay 


•  Include history and physical assessment, list of 


medications, and all bloodwork 


•  Can use algorithm to help determine timing of when 


to consult the hematologist  


 







Questions? 
 


Catherine Moltzan  
cmoltzan1@cancercare.mb.ca 
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1.  Develop working knowledge of iron homeostasis and storage as 


it relates to ferritin 


2.  Develop a broad differential diagnosis for an elevated ferritin in 


an adult patient 


3.  Clarify utility of HFE gene testing in selected individuals 


4.  Clarify the role of phlebotomy in patients with iron overload 


Objectives 







1.  Which of the following is the most common cause of an 


elevated ferritin in a patient presenting to your practice? 


a)  Hepcidin mutation 


b)  HFE C282Y/C282Y mutation 


c)  Inflammation 


d)  Transfusion support 


Interactive question 



























Reason	  for	  ordering	  test?	  
	  
Tes0ng	  clinically	  indicated	  for	  IDA,	  
screening	  family	  members	  and	  as	  
diagnos0c	  criteria	  in	  specific	  	  
inflammatory	  disorders.	  







Ferri0n	  =	  stored	  iron	  
	  
Measured	  ferri0n	  =	  serum	  ferri0n	  
	  
Serum	  ferri0n	  approximates	  0ssue	  
ferri0n	  under	  stable	  condi0ons	  
	  
Tissue	  ferri0n	  =	  0ssue	  iron	  
	  
Increased	  0ssue	  iron	  =	  organ	  damage	  
	  
Gold	  standard	  vs.	  surrogate	  markers	  
of	  0ssue	  iron	  
	  
Serum	  iron	  +	  TIBC	  =	  iron	  in	  transit	  
	  
Transferrin	  sat	  =	  Serum	  iron/TIBC	  
	  







Only	  1	  in	  10	  pa0ents	  with	  
elevated	  ferri0n	  have	  true	  
0ssue	  iron	  overload	  







Sensi0vity	  0.70	  
Specificity	  0.89	  
	  
Only	  for	  C282Y2	  


C282Y	  or	  C282Y/H63D	  
	  


White	  2.4% 	  	  
Hispanic	  1.3%	  
Asian	  0%	  


Black	  0.27%	  


Weekly	  phlebotomy	  
500ml	  =	  250mg	  iron	  
Keep	  Hgb	  >	  120	  pre	  
Target	  ferri0n	  50-‐100	  
	  
Chela0on	  in	  select	  
Organ	  damage?	  
Family	  counseling	  







Tissue	  iron	  cause	  liver	  damage	  (or)	  
liver	  damage	  cause	  elevated	  serum	  
ferri0n?	  
	  
Ferri0n	  >	  1000	  increases	  risk	  for	  
fibrosis	  /	  cirrhosis	  


Faay	  liver	  
Alcohol	  
Viral	  	  
Auto-‐immune	  
Etc…	  	  







Op0mal	  0ming	  of	  
serum	  iron	  tests?	  







1	  RBC	  unit	  =	  250mg	  iron	  
	  
“Iron	  loading”	  Anemia	  
	  











Take Home Messages 


•  1 in 10 patients with elevated ferritin have tissue iron 


overload 


•  Common causes of elevated ferritin are inflammatory 


disorders and liver diseases 


•  Phlebotomy is the mainstay of treatment for patients with 


tissue iron overload 


 


 







Questions? 
 


Arjuna Ponnampalam 
aponnampalam@cancercare.mb.ca 
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1.  Discuss	  the	  use	  of	  novel	  oral	  an3coagulants	  for	  stroke	  and	  
systemic	  embolism	  preven3on	  in	  pa3ents	  with	  non-‐


valvular	  atrial	  fibrilla3on 


2.  Review	  of	  the	  efficacy	  and	  safety	  data	  regarding	  the	  use	  


of	  an3coagula3on	  in	  the	  management	  of	  deep	  vein	  


thrombosis	  and	  pulmonary	  embolism 


Objectives 







82 yo man with new onset atrial fibrillation 
 
PMHx: Dementia, HTN, VRE, EtOH abuse 
 
Allergy: NKDA 
 
Meds: Trazodone 50 mg qhs, seroquel 50 mg BID, 


galantamine 24 mg daily, cipralex 10 mg PO daily. 
 
Wt: 78 kg; BP 106/62; HR: 62 
 
Hb: 116, eGFR: 55 cc/min 


Ms. MT 







What anticoagulant will you use for stroke prevention? 


A.  Warfarin (target INR 2.0-3.0) 
B.  Dabigatran 150 mg BID 
C.  Dabigatran 110 mg BID 
D.  Rivaroxaban 20 mg daily 
E.  Apixaban 5 mg BID 


Ms. MT 







Atrial Fibrillation (AF) 











Warfarin is highly effective for the 
prevention of stroke in patients with AF 


1 1.5 0.5 0 


Warfarin vs. Placebo 


Warfarin vs. ASA 


Warfarin vs. ASA + Clopidogrel 


64% RRR 


38% RRR 


40% RRR 


Favours Warfarin Favours Comparator 


Hart	  et	  al	  Ann	  Intern	  Med.	  2007;146:857-‐867	  
Connolly	  et	  al.	  Lancet.	  2006;367:1903-‐12.	  
	  	  	  







Warfarin 


•  Advantages	  


–  Ac3ve	  by	  oral	  route	  
–  Once	  daily	  dosing	  
–  Can	  be	  monitored	  
–  Rapidly-‐ac3ng	  an3dote	  
available	  


–  Low	  cost	  


•  Disadvantages	  


–  Delayed	  onset	  of	  ac3on	  
–  Long-‐half	  life	  


•  i.e.	  Needs	  to	  be	  held	  for	  
many	  days	  pre-‐op	  


– Many	  drug-‐drug	  and	  
drug-‐food	  interac3ons	  


– Needs	  monitoring	  







New oral anticoagulants (NOACs) 


Figure from: Steffel et al. J Cardiovasc Med 2009;10:616-23  







Properties of new oral anticoagulants 
(NOACs) 


Kaatz et al. Am J Hematol 2012 May;87 Suppl 1:S141-5 







NOACs vs. warfarin  - Stroke prevention 


Ruff CT et al. Lancet 2014;383:955-62. 


•  Warfarin, rivaroxaban, dabigatran and apixaban  are effective in 
preventing strokes and systemic embolism in patients with atrial 
fibrillation 


•  NOACs are associated with a RRR of 20% compared to warfarin 







NOACs vs. warfarin  - Bleeding 


Ruff CT et al. Lancet 2014;383:955-62. 


•  NOACs reduce hemorrhagic stroke, overall mortality and ICH  
•  …but increase GI bleeding  







Similari'es	  
Non-‐inferior	  to	  warfarin	  for	  efficacy	  
Less	  ICH	  than	  with	  warfarin	  
Decrease	  overall	  mortality	  compared	  to	  warfarin	  
No	  hepa3c	  toxicity	  


Differences	  
Increase	  risk	  of	  MI	  in	  pa3ents	  taking	  dabigatran	  compared	  to	  
warfarin	  
More	  GI	  bleeding	  with	  rivaroxaban	  and	  dabigatran	  
Dabigatran	  (150	  mg	  BID)	  is	  associated	  with	  lower	  risk	  of	  ischemic	  
strokes	  compared	  to	  warfarin	  
Apixaban	  is	  associated	  with	  both	  lower	  risk	  of	  stroke	  and	  major	  
bleeding	  compared	  with	  warfarin	  


 


NOACs: All the same? 


Weitz JL et al. Hematology Am Soc Hematol Educ Program;2012:536-40. 







S U B H E A D  


•  Main Bodies of text. The quick, red fox jumped over the 


lazy, brown dog. The quick, red fox jumped over the lazy, 


brown dog.  


•  Main Bodies of text. The quick, red fox jumped over the 


lazy, brown dog. 


 


Choice of anticoagulation based on 
patients characteristics 







DVT and PE 


Tapson VF. N Engl J Med 2008; 358(10):1037-52. 







VKA** (INR† 2.0-3.0) 


>3 months 


LMWH or UFH*  


5-7 days Initial treatment 


Long-term therapy 


Traditional Treatment of VTE 


*UFH = unfractionated heparin 
**VKA = vitamin K antagonist 
†INR = international normalization ratio 







NOACs: All the same? 


Castellucci L et al. JAMA. 2014;312(11):1122-1135.  







Take Home Messages 


•  NOACs (dabigatran, rivaroxaban, apixaban) approved 
and covered for stroke prevention but are not 
recommended for:


Patients with valvular heart disease, mechanical valves, severe renal 
impairment, active bleeding


•  NOACs (Rivaroxaban, apixaban and dabigatran 
currently approved) can be used for the initial treatment 
of VTE
•  Rivaroxaban only NOAC covered in MB for VTE (Part III EDS)
•  Be carful:


•  Patients with severe renal impairment, active bleeding, cancer, 
etc.


 







When to consider referral to hematology 


•  Unprovoked VTE  


•  Thrombosis at unusual sites 


•  Recurrent thrombosis despite adequate 


anticoagulation 


 







Questions? 
 


Marc Carrier 
mcarrier@toh.on.ca 
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1.  Review risk stratification models aiming to help the 
decision of length anticoagulation therapy for patients 
with idiopathic/unprovoked venous thromboembolism 
(VTE) 


2.  Review the evidence supporting different secondary 
prevention strategies (anti-platelets, warfarin, novel 
oral anticoagulant (NOACs) 


Objectives 







1.  Answer	  is	  clear-‐	  Discon)nue	  a-er	  short	  term	  (3	  months)	  
•  Clear	  temporary	  provoked	  


•  Post-‐surgical,	  casts,	  immobiliza)on	  (>3	  days)	  
	  


2.  Answer	  is	  clear-‐	  Con)nue	  long-‐term	  
•  Ongoing	  malignancy	  
•  Recurrent	  unprovoked	  VTE	  
•  Potent	  thrombophilia	  (e.g.	  APLA,	  an)-‐thrombin,	  etc.)	  


3.  Answer	  AMBIGUOUS	  
•  Unprovoked	  proximal	  DVT	  and/or	  PE	  (i.e.	  major	  VTE)	  
•  Weakly	  provoked	  


•  Minor	  trauma,	  minor	  immobiliza)on,	  ante-‐partum	  pregnancy,	  
estrogens,	  prolonged	  flights,	  etc.	  


Who	  to	  stop? 







50 year old ♂ completes 6 months of anticoagulant 
therapy for unprovoked proximal DVT.  
 
Physical: 
•  BMI 25, hyper pigmentation and edema in the affected 


limb.  
Labs: 
•  US shows a residual non-occlusive popliteal vein 


thrombus.  
•  D-Dimer of 200ng/ml while on anticoagulants and 


350ng/ml off of anticoagulants 1 month later.  
	  	  


Mr. MT 







	  	  


Mr. MT 


You would recommend… 
 
A.  Discontinue anticoagulants 
B.  Continue anticoagulants for an additional 6 months 
C.  Continue anticoagulants an additional 1 year 
D.  Continue anticoagulants an additional 2 years 
E.  Continue anticoagulants indefinitely 
	  







1.  One	  of	  the	  most	  important	  unanswered	  ques)ons	  in	  clinical	  
management	  of	  VTE	  
•  Short	  term	  (3-‐6	  months)	  or	  forever	  
•  ACCP	  guidelines	  increasingly	  suggests	  longer	  term	  


•  Unless	  high	  bleeding	  risk	  (but	  don’t	  tell	  us	  how	  to	  
determine	  bleeding	  risk)	  


•  Not	  universally	  accepted	  


2.  Clinicians/Pa)ents	  
•  Balance	  0.9-‐2.0%	  per	  year	  risk	  of	  major	  bleed	  with	  VKA,	  


lifestyle	  (diet,	  monitoring,	  costs	  etc)	  


Dura)on	  of	  an)coagula)on	  for	  unprovoked	  VTE? 







8	  Years	  ~45%^	  


^Prandoni,	  Haematologica	  92(2):199-‐205,	  2007;	  *	  Rodger,	  ISTH,	  2011	  


	  5-‐10%	  
1st	  yr	  


	  5%	  
2nd	  yr	  


	  5-‐10%	  
1st	  yr	  


	  5%	  
2nd	  yr	  


CumulaAve	  recurrent	  VTE	  with	  first	  
symptomaAc	  unprovoked	  VTE	  


Oral anticoagulants are very effective at 
preventing recurrent VTE (>90% relative 
risk reduction) in “unprovoked” VTE… 
while on therapy 


4	  Years	  ~21%^,*	  







Major 
Bleed events are 
3x more likely to 


be fatal 
(CFR= 11.3%; 95% 


CI 7.5-15.9) 


Major 
VTE events 
(CFR= 3.6%;     


95% CI 1.9-5.7) 


Carrier M et al, Ann Int Med, 2010: 152(9):578-89. 


Decision	  ambiguous	  if	  long-‐term	  risk	  of	  	  
recurrent	  VTE	  between	  2.5-‐6.5%	  per	  year	  







1.  Normal	  D-‐Dimer	  off	  of	  an)coagulants	  


•  3.6%	  per	  year	  
•  ~2	  years	  follow-‐up	  


2.  Normal	  Compression	  Ultrasound	  at	  comple)on	  of	  therapy	  


•  ~6%	  per	  year	  
•  ~1	  year	  follow-‐up	  


Single predictors that are not good 
enough to identify low risk group… 


Verhovsek,	  M.,	  Ann	  Intern	  Med	  2008;149:481-‐490	  


Donadini,	  M.,	  Thrombosis	  Hemostaisis	  2013;109:34-‐8	  







•  Men	  conAnue	  an)coagulants	  
-‐13.9%	  annual	  risk	  of	  recurrent	  VTE	  


	  
•  Women	  with	  ≤	  1	  point	  discon)nue	  


an)coagulants	  
-‐1.6%	  annual	  risk	  of	  recurrent	  VTE	  


	  
•  Women	  with	  ≥	  2	  points	  conAnue	  


an)coagulants	  
-‐14.1%	  annual	  risk	  of	  recurrent	  VTE	  


	  


Clinical predictive rules – 
“Men Continue and HERDOO2” 


HERDOO	  Predictors	  
•  Hyperpigmenta)on	  
or	  Edema	  or	  
Redness	  (HER)	  on	  
exam	  either	  leg	  


•  Vidas	  D-‐Dimer	  ≥	  250	  
•  Obesity,	  BMI	  ≥	  30	  
•  Older	  age	  ≥	  65	  years	  


Rodger	  M,	  CMAJ	  2008;179(5):417-‐26	  







DASH	  Score	  ≤1	  
3.1%	  annual	  risk	  of	  rVTE	  (95%	  CI:	  2.3-‐3.9%)	  
51.6%	  of	  study	  pa)ents	  
	  


DASH	  Score	  =2	  
6.4%	  annual	  risk	  of	  rVTE	  (95%	  CI:	  4.8-‐7.9%)	  


	  
DASH	  Score	  ≥3	  


12.3%	  annual	  risk	  of	  rVTE	  (95%	  CI:	  9.9-‐14.7%)	  


Clinical predictive rules – 
“DASH Score” 


Toseoo	  A,	  J	  Thromb	  Haemost.	  2012;10:1019-‐25.	  


DASH	  Predictors	  
•  Abnormal	  D-‐Dimer	  
a-er	  stopping	  
an)coagulants=2	  
points	  


•  Age	  <	  50	  years=	  1	  
point	  


•  Male	  Sex=	  1	  point	  
•  Hormone	  associated	  
index	  VTE=	  -‐2	  points	  







50	  year	  old	  ♂completes	  6	  months	  of	  an)coagulant	  therapy	  for	  
unprovoked	  proximal	  DVT.	  	  
	  
Physical:	  
•  BMI	  25,	  hyper	  pigmenta)on	  and	  edema	  in	  the	  affected	  limb.	  	  
Labs:	  
•  US	  shows	  a	  residual	  non-‐occlusive	  popliteal	  vein	  thrombus.	  	  
•  D-‐Dimer	  of	  200ng/ml	  while	  on	  an)coagulants	  and	  350ng/ml	  off	  of	  


an)coagulants	  1	  month	  later.	  	  
	  	  


Mr. MT 


You	  would	  recommend…	  
1-‐	  Discon)nue	  an)coagulants	  
2-‐	  Con)nue	  an)coagulants	  for	  an	  addi)onal	  6	  months	  
3-‐	  Con)nue	  an)coagulants	  an	  addi)onal	  1	  year	  
4-‐	  Con)nue	  an)coagulants	  an	  addi)onal	  2	  years	  


5-‐	  ConAnue	  anAcoagulants	  indefinitely	  
	  







Oral anticoagulation (warfarin vs. NOAC) or ASA? 







Take Home Messages 


•  Predictors that identify patients with long-term risk of 
<3% annual risk should be used to discontinue 
anticoagulants


•  To risk stratify unprovoked VTE patients
•  Don’t use:


•  D-Dimer off anticoagulants alone
•  Residual vein imaging alone


•  Consider:
•  “Men Continue and HERDOO2”
•  DASH Score


 











When to consider referral to hematology 


•  Unprovoked VTE  


•  Thrombosis at unusual sites 


•  Recurrent thrombosis despite adequate anticoagulation 


 







Questions? 
 


Marc Carrier 
mcarrier@toh.on.ca 
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When is a hypercoagulable work 
up indicated? 


Vi Dao MD FRCPC 
Department of Medical Oncology & Haematology, 
CancerCare Manitoba 
Dept. Internal Medicine, Section of Hematology/
Medical Oncology, University of Manitoba 







1.  Non relevant to this presentation 


Disclosures 







Thrombophilia testing 


1.   To understand the various tests done with a 
“thrombophilia work up” 


 
2. To understand that the results of a “thrombophilia 


work up” rarely has meaningful impact on the 
management of the patient 


 
3. To appropriately select and refer the patients that may 


benefit from thrombophilia testing for counseling and 
perhaps testing 


Objectives 







Referral to Hematology: Case 1 


49 Male, without risk factor, presented with left MCA stroke 







Case	  1:	  stroke	  in	  young	  person	  
	  
•  What	  “thrombophilia	  work	  up”	  is	  indicated	  in	  this	  pa<ent?	  


A)  No	  thrombophilia	  work	  up	  is	  required	  	  
B)  Lupus	  inhibitor	  and	  an<phospholipid	  IgG	  and	  IgM	  
C)  Factor	  V	  Leiden,	  prothrombin	  muta<on,	  Protein	  C,	  S,	  AT	  


levels	  
D)  Both	  B	  &	  C	  


	  
	  


Interactive Question 







22 year old who is currently 24 weeks pregnant; tested + Factor V Leiden 
R506Q.  Please see ASAP for management in pregnancy. 


Referral to Hematology: Case 2 Referral to Hematology: Case 2 







Case	  2:	  Known	  thrombophilia	  during	  pregnancy	  
	  
•  What	  type	  of	  prophylaxis	  should	  she	  receive	  based	  on	  the	  


result	  of	  her	  Factor	  V	  Leiden	  muta<on	  (FVL)?	  
A) 	  	  None	  –	  she	  should	  not	  have	  been	  tested	  for	  FVL	  	  
B) 	  	  Unclear	  but	  consider	  6	  weeks	  post	  partum	  prophylaxis	  
with	  LMWH	  


C) 	  	  She	  requires	  both	  antepartum	  and	  postpartum	  
prophylaxis	  


	  


Interactive Question 







•  Venous or arterial thrombosis is encountered commonly 
in a clinical setting 


•  Epidemiological studies have identified many phenotypic 
and genotypic hemostatic variables and demonstrated 
their association with cardiovascular thrombotic events 
(both arterial and venous thrombosis) 


•  Thrombophilia (or hypercoaguability) refers to increased 
tendency for the occurrence of thrombosis 


Lowe et al, bjh 2006;133:232-250 


Introduction 







•  Atherosclerosis	  
– Age,	  smoking,	  hypertension,	  hypercholesterolemia,	  
diabetes,	  calcified	  aorta	  (CT	  or	  MR	  angiogram)	  etc…	  


•  Cardio-‐embolic	  
– Arrhythmia	  (Holter),	  structural	  cardiac	  disease,	  le]	  
ventricular	  clot	  (ECHO)	  


•  Others	  
– Heparin	  induced	  thrombocytopenia	  (HIT),	  paroxysmal	  
hemoglobinuria,	  myeloprolifera<ve	  disorders,	  vasculi<s	  or	  
vascular	  aneurysm,	  medica<ons,	  etc	  


Allen, Int J Stroke, 2008 


Risk factors for arterial thrombosis 







•  Diagnosis:	  Needs	  both	  clinical	  &	  laboratory	  criteria	  (Sydney	  
update	  on	  Sapporo	  criteria)	  


1.	  	  Vascular	  thrombosis	  or	  Pregnancy	  complica<ons	  
»  One	  or	  more	  unexplained	  fetal	  deaths	  at	  >10	  weeks	  gesta<on	  
»  One	  or	  more	  premature	  births	  at	  <34	  weeks	  gesta<on	  due	  to	  
severe	  preeclampsia,	  eclampsia,	  or	  placental	  insufficiency	  


»  Three	  or	  more	  unexplained	  consecu<ve	  spontaneous	  abor<ons	  at	  
<10	  weeks	  gesta<on	  (excluding	  anatomic	  or	  chromosomal	  causes)	  


2.	  	  Laboratory:	  posi<ve	  on	  at	  least	  2	  occasions	  and	  >12	  weeks	  apart	  
»  Lupus	  inhibitor	  
»  An<phospholipid	  an<bodies	  
»  An<-‐beta	  2	  GPI	  an<bodies	  


Antiphospholipid syndrome (APS) 







• Controversy exists about treating patients with 
stroke and APS with ASA vs warfarin 


• However, if anticoagulation is stopped, high 
incidence of VTE seen (up to 70% of patients in 
some series) 


• Typically, patients are considered for long term 
therapy 


Stroke & antiphospholipid antibodies 







Merriman et al, Postgrad Med J 2006;82:699-704 


High FVIII levels 


“Thrombophilia work up” 







Thrombophilic defects: 
1.  Increased plasma levels of coagulation factors (FVL, prothrombin mutation etc)  
2.  Low plasma levels of coagulation inhibitors (Deficiencies in AT, PrC, PrS) 


Simplified scheme of coagulation & fibrinolysis 







Rosendaal et al, Lancet 1999;353:1167-1173 


Prevalence of inherited thrombophilia 







Coppens et al, J Thromb Haemost 2007;5(9):1979 


•  Referral	  laboratory	  
(ques<onnaires)	  


•  N=2000	  (63%	  returned)	  
•  N=1134	  evaluable	  


–  60%	  of	  tes<ng	  request	  is	  
for	  VTE-‐related	  


–  77%	  result	  of	  test	  did	  
NOT	  alter	  management	  
of	  tested	  pa<ent	  	  


Current	  prac<ce:	  Why	  order	  thrombophilia	  tes<ng? 







1.  To	  establish	  the	  
pathologic	  basis	  for	  
their	  VTE	  


2.  To	  influence	  dura:on	  of	  
therapy	  based	  on	  the	  
predicted	  risk	  of	  
recurrent	  VTE	  
(secondary	  preven:on)	  


3.  To	  iden:fied	  a	  heritable	  
condi:on	  within	  the	  
family	  	  (family	  
screening)	  


Lowe et al, bjh 2006;133:232-250 


Thrombophilia	  tes<ng:	  
in	  the	  symptoma:c	  pa<ents	  –	  why	  do	  it? 







1.	  	  Thrombophilia	  tes1ng:	  To	  establish	  the	  pathologic	  basis	  for	  
their	  VTE:	  


VTE	  is	  mul1-‐causal	  disease	  (Virchow’s	  triad)	  







2.	  	  Thrombophilia	  tes1ng:	  To	  predict	  risk	  of	  recurrent	  VTE	  (and	  
to	  extend	  an1coagula1on	  to	  reduce	  recurrent	  clot)	  


	  
•  Clinical	  sejng	  is	  the	  best	  


predictor	  for	  VTE	  
recurrence	  	  


	  Baglin	  et	  al,	  Lancet	  2003;362:523-‐526	  


•  Thrombophilia	  status	  did	  
not	  influence	  the	  risk	  of	  
recurrent	  VTE	  a]er	  
discon<nua<on	  of	  
an<coagula<on	  
	   	  Chris:ansen	  et	  al,	  JAMA	  2005;293:2352-‐61	  







Clinical	  se*ng	  is	  the	  best	  predictor	  for	  VTE	  recurrence	  


Idiopathic 
19% 


Non-surgical RF 


Major transient RF 


Baglin et al, Lancet 2003;362:523-526 


•  Prospec<ve,	  unselected	  cohort	  of	  pa<ents	  
with	  1st	  VTE	  (excluded	  APS,	  cancer,	  
unusual	  site	  thrombosis)	  


•  N	  =	  520	  	  
–  137/487	  (28%)	  had	  iden<fiable	  defects	  and	  


40	  pa<ents	  (7.7%)	  with	  a	  “strong”	  defect	  
(AT,	  PrC,	  PrS	  deficient)	  


–  Divided	  into	  4	  groups:	  
•  Group	  A:	  major	  transient	  risk	  factor	  
•  Group	  B:	  Pregnancy	  related	  
•  Group	  C:	  idiopathic	  	  
•  Group	  D:	  non-‐surgical	  RF	  (cast,	  OCP,	  


immobiliza<on/travel/hospitaliza<on)	  
•  All	  stopped	  warfarin	  at	  median	  of	  6	  


months	  
•  Follow	  up	  =	  2	  years	  
•  No	  recurrence	  in	  Group	  B	  (pregnancy	  


related)	  







Thrombophilia	  status	  did	  NOT	  influence	  the	  risk	  of	  recurrent	  
VTE	  a=er	  discon>nua>on	  of	  an>coagula>on	  


Baglin et al, Lancet 2003;362:523-526 







Thrombophilia	  status	  did	  NOT	  influence	  the	  risk	  of	  recurrent	  
VTE	  a=er	  discon>nua>on	  of	  an>coagula>on	  


•  Prospec<ve,	  unselected	  
cohort	  of	  pa<ents	  with	  1st	  
VTE	  (excluded	  cancer,	  
age>70)	  


•  N	  =	  474	  pa<ents	  with	  longer	  
follow	  up	  (mean	  7.3	  years)	  
–  329/474	  (67%)	  had	  at	  least	  
“some”	  lab	  abnormality	  (25%	  
with	  FVL,	  prothrombin	  and	  
5%	  had	  “strong”	  defects)	  


Christiansen et al, JAMA 2005;293:2352 







Common	  thrombophilias	  do	  NOT	  predict	  risk	  of	  recurrent	  VTE	  


•  Conclusion based on prospective studies: 
–  Common heritable thrombophilia do not greatly 


influence risk of VTE recurrence  
•  Limitations: 


1.  No RCTs to directly answer this question 
2.  Short follow up (incidence of VTE recurrence 


continues to increase up to 10 years) 
3.  Patients with rare defects but stronger 


thrombophilic potential were too small in 
numbers (~5%; i.e., not powered to detect a 
difference) 
•  Homozygous FVL 
•  Compound heterozygous (FVL/G20210A mutation) 
•  Deficiencies in AT/PC/PS 







Thrombophilia	  tes>ng	  in	  asymptoma>c	  individuals	  	  
to	  iden>fy	  a	  heritable	  condi>on	  within	  the	  family	  	  


•  Advantages:	  
•  Knowledge	  leads	  to	  
heightened	  awareness	  à	  
seek	  medical	  advice	  
earlier	  with	  symptoms	  


•  Opportunity	  to	  avoid	  risk	  
factors:	  estrogen,	  
immobiliza<on	  


•  Opportunity	  to	  receive	  
primary	  prophylaxis	  for	  
unavoidable	  risk	  factors	  
(surgery,	  pregnancy)	  


•  Disadvantages	  
–  Proband:	  


•  May	  result	  in	  over-‐inves<ga<on,	  
prophylaxis	  and	  treatment	  of	  
the	  proband	  


–  Rela<ves:	  
•  Result	  in	  general	  unwellness	  


(“unchangable”)	  
•  Denied	  insurance	  for	  


predisposing	  condi<on	  
•  May	  result	  in	  over-‐inves<ga<on,	  


prophylaxis	  and	  treatment	  of	  
the	  asymptoma<c	  rela<ves	  if	  
tested	  posi<ve	  


•  May	  result	  in	  false	  
“reassurance”	  if	  tested	  nega<ve	  







Asymptoma>c	  carrier	  –	  OCP-‐associated	  VTE	  is	  avoidable	  but	  at	  
the	  increased	  risk	  of	  pregnancy-‐associated	  VTE	  


Vlijmen et al, Blood 2011;25:2055 







Can	  antepartum	  prophylaxis	  reduce	  risk?	  


Multi-centre RCT included patients with: 
(1) known thrombophilia (including APS) 
(2) High risk for pregnancy related complications (including prior history of provoked 


VTE, APS or positive family history) 
•  All patients received postpartum prophylaxis for 6 weeks 
Outcome assessments: 
(1) Primary composite outcomes: symptomatic VTE, preeclampsia/eclampsia, loss 
(2) Secondary outcomes: major and minor bleeding 







Can	  antepartum	  prophylaxis	  reduce	  risk?	  


•  Primary composite outcome 
–  No difference (17% vs 19%) 


•  Bleeding 
–  No difference in major bleeding but increased minor bleeding in the 


antepartum prophylaxis arm (19% vs 9%, p=0.01) 


Rodger et al, Lancet July 2014  















Referral to Hematology: Case 1 


Photo / image caption in a differentiated font, placed under image box. 


	  


49 Male without any risk factor presented with left MCA stroke 


Choice: A – no thrombophilia work up is required  







22 years old who is currently 24 weeks pregnant, tested + Factor V 
Leiden R506Q.  Please see ASAP for management in pregnancy. 


Referral to Hematology: Case 2 


Photo / image caption in a differentiated font, placed under image box. 


	  


Choice B: Unclear but consider 6 weeks post partum prophylaxis with LMWH 







Thrombophilia testing: who to refer and why? 


Take Home Messages 


1.  Patients with unexplained arterial clot à test for APS and refer 


for advice regarding antiplatelet versus anticoagulant therapy 


2.  Patients with unprovoked venous clot à refer for counseling 


regarding optimal duration of anticoagulation and whether 


testing should influence this decision 


3.  Asymptomatic patients with a strong family history of clotting 


disorder or known thrombophiliad: an informed decision needs 


to be made regarding OCP/pregnancy 


 







Questions? 
 


Vi Dao 
v.dao@cancercare.mb.ca 








 Blood  Day for Primary Care 
	  


Investigation of Lymphadenopathy 
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How do I investigation of lymphadenopathy suspicious for 
lymphoma? 
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1.  Iden(fy	  pa(ent	  findings	  that	  should	  prompt	  suspicion	  of	  
lymphoma	  


2.  To	  present	  a	  diagnos(c	  approach	  to	  suspicious	  
lymphadenopathy	  


3.	   	  Understand	  when	  during	  the	  diagnos(c	  process	  to	  send	  a	  
	  referral	  to	  CancerCare	  Manitoba	  and	  what	  accompanying	  
	  informa(on	  is	  required	  to	  facilitate	  priori(za(on	  and	  
	  appointment	  scheduling	  


Objectives 







•  Lymphoma is the 5th most common cancer  


•  Five year survival rates high  
•  70% Non-Hodgkin Lymphoma (NHL), 85% (Hodgkin 


Lymphoma (HL)  


•  Time to diagnosis longer than other cancers 


•  Primary Care likely to diagnose one person with NHL 
every 2-3 years and one HL in career1 


Introduction 


1.	  Cancer,	  N.	  C.	  C.	  f.	  (2014).	  Suspected	  Cancer:	  recogni(on	  and	  management	  of	  suspected	  cancer	  in	  children,	  
young	  people	  and	  adults	  Na(onal	  Ins(tute	  for	  Health	  and	  Care	  Excellence	  	  







1.  You are seeing a 60 y.o. male for routine physical exam 
and find multiple palpable neck LN with the largest being 
~ 2.5 cm. Assuming this mass is malignant what 
proportion do you expect to be lymphoma? 


 
a)  15% 


b)  25% 


c)  50% 


d)  75% 


Interactive question 
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Lymphoma	  Risk	  Factors	  	  







•  Lymphadenopathy (LN) most common presentation 
NHL and HL  
•  May be found incidentally (~ 30%)  


Palpable Lymph nodes 
•  Most peripheral LN is benign….What makes LN 


“suspicious” 
•  Size  (> 2 cm), supraclavicular location, firm, 


painless 
•  Symptoms/ findings along with LN may be what 


prompts suspicion  


 


Suspicion of Lymphoma 







Lymphadenopathy on Imaging  
•  Palpable LN  
•  Abdominal complaints common in NHL  
•  Abnormal chest x ray  
•  B symptoms 
•  Imaging done for other reasons    


 
•  How likely does the LN represent Lymphoma? 


 


Suspicion of Lymphoma 







**	  Consider	  your	  differen-al	  diagnosis**	  
	  
Ø Examine	  all	  LN	  group	  


Ø Size,	  consistency,	  fixa(on,	  rapidity	  of	  growth	  
Ø Local	  cause	  	  


Ø  Infec(ous,	  Malignant	  (head	  &	  neck	  cancer,	  breast	  
cancer)	  


Ø Other	  lympha(c	  structures	  
Ø Waldeyer	  ring,	  Liver,	  Spleen	  
	  


	  CBC,	  Chest	  X-‐ray	  
	  
	  	  
	  	  


 


Approach to Lymphadenopathy 
H I S T O R Y  &  P H Y S I C A L  E X A M  







•  Infections – HIV, EBV, CMV, TB (generally localized), etc  


•  Neoplasm – lymphoma, leukemia  


•  Drugs 


•  Immune – SLE, RA, sarcoid 


Generalized Lymphadenopathy 
D I F F E R E N T I A L  D I A G N O S I S  







C O N C E R N I N G  F E A T U R E S  


 
•  NO Concerning features close clinical follow up  


•  Persistent LN (>4 weeks) proceed with 
investigation  


 


High Suspicion of Lymphoma 


HIGH	  Risk	  Pa(ents	  	  
LN	  +	  Abnormal	  Bloodwork	  (severe	  anemia,	  thrombocytopenia,	  pancytopenia)	  
Widespread	  LN	  +/-‐	  splenomegaly	  or	  bulky	  LN	  (mass	  >6cm)	  
Medias(nal	  mass	  
LN	  with	  rapid	  growth	  	  
LN	  &	  B	  symptoms	  (drenching	  sweats,	  unexplained	  fever,	  weight	  loss)	  
Pa(ent	  symptoma(c	  from	  abnormal	  LN	  (ie:	  short	  of	  breath,	  abdominal	  pain)	  







C A S E  1   


Referral to Hematology 







S U S P E C T E D  L Y M P H O M A  


•  History	  &	  Exam,	  CBC,	  Chest	  X-‐ray	  	  
•  electrolytes,	  urea/Cr,	  AST,	  ALT,	  Alk	  Phos,	  GGT,	  bilirubin,	  


Ca,	  albumin,	  LDH,	  uric	  acid	  	  


•  SPEP,	  HIV	  	  
•  LYMPH	  NODE	  BIOPSY	  	  


•  CT	  neck/chest/abdomen/pelvis	  	  


Investigations  







B I O P S Y  T Y P E S  


•  FNA	  –	  exclusion	  metasta(c	  carcinoma,	  can	  not	  be	  used	  
for	  definiGve	  diagnosis	  


•  Core	  biopsy	  –	  if	  no	  easily	  accessible	  node	  


•  Excisional/incisional	  LN	  biopsy	  always	  preferred	  
•  Diagnos(c	  yield	  greater	  if	  LN	  >	  2cm	  


SC>cervical	  =	  axillary>	  inguinal	  


 


Diagnosis of Lymphoma 







Lymphoma	  Subtype	  Frequencies	  2004-‐2009	  
Haematological	  Malignancy	  Research	  Network	  







When to refer to hematology 


•  Biopsy with lymphoma or suspicious of lymphoma 


•  High Suspicion / Concerning features – send consult 
early in process, call if you are worried about patient 


•  INCLUDE: physical exam & note regarding symptoms, 
CBC, lytes, urea/Cr, LD, Calcium, albumin, chest x-ray 


•  ORDER: CT neck/chest/abd/pelvis (Do not wait for results, 
just send the requisition and let us know its ordered)  


 







C A S E  2  


Referral to Hematology 







•  Reviewed by Triaging MD  


•  If no definitive diagnosis refer for biopsy 


•  Order labs & imaging, prioritize and assign  


 


Process when referral is received  











Take Home Messages 


•  Main presentation of lymphoma is lymphadenopathy 


•  Presentation variable due to different types of lymphoma 


•  Patients high suspicion proceed with referral for 


diagnostic biopsy & to CCMB early   


 







Questions? 
 


Pamela Skrabek 
pskrabek@cancercare.mb.ca 
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When do I order an SPEP and 
how do I interpret the results? 


Emily Rimmer MD FRCPC 
Department of Medical Oncology & Haematology, 
CancerCare Manitoba 
Dept. Internal Medicine, Section of Hematology/
Medical Oncology, University of Manitoba 
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1.  List	  the	  indica1ons	  for	  ordering	  a	  serum	  protein	  
electrophoresis	  (SPEP)	  	  


	  
2.  Understand	  the	  difference	  between	  a	  polyclonal	  and	  


monoclonal	  gammopathy	  
	  
3.  Develop	  a	  logical	  approach	  to	  the	  inves1ga1on	  of	  an	  M-‐


protein	  


 


Objectives 







Referral to Hematology 







1.  What	  do	  you	  do	  next?	  


a.  Inves1gate	  for	  mul1ple	  myeloma	  with	  CBC,	  crea1nine,	  
calcium,	  skeletal	  survey	  


b.  Repeat	  test	  in	  6	  months	  
c.  Inves1gate	  for	  reac1ve	  causes	  including	  liver	  disease,	  


connec1ve	  1ssue	  diseases,	  infec1on	  
d.  Order	  CT	  chest/abdo/pelvis	  


Interactive question 







Referral to Hematology 







1.  What	  is	  the	  most	  likely	  diagnosis?	  


a.  MGUS	  
b.  Mul1ple	  myeloma	  
c.  Diffuse	  large	  B	  cell	  lymphoma	  
d.  Waldenstrom’s	  macroglobulinemia	  
e.  Chronic	  myeloid	  leukemia	  


Interactive question 











Serum Protein ElectroPhoresis (SPEP)  


•  Serum	  protein	  
migrate	  into	  bands	  
based	  on	  their	  size	  
and	  charge	  


•  Limita1ons:	  
– Not	  sensi1ve	  when	  
M-‐protein	  is	  small	  


– Cannot	  classify	  type	  
of	  M-‐protein	  







Serum immunofixation  


•  Used	  to	  determine	  clonality	  	  
–  Monoclonal	  versus	  polyclonal	  


•  Not	  able	  to	  quan1tate	  the	  
concentra1on	  of	  the	  M	  
band	  


•  Must	  be	  done	  in	  
conjunc1on	  with	  the	  SPEP	  
–  Does	  not	  give	  the	  


concentra1on	  of	  the	  M-‐
protein	  







•  Monoclonal	  immunoglobulin	  secreted	  by	  an	  abnormally	  


expanded	  clone	  of	  plasma	  cells	  in	  an	  amount	  that	  can	  be	  


detected	  by	  immunofixa1on	  of	  serum	  and/or	  urine/other	  fluids	  


•  Also	  known	  as:	  M-‐protein,	  paraprotein,	  M-‐spike,	  M-‐


component,	  M-‐band	  


 


Definition of Monoclonal Protein 







Type	  of	  M-‐protein	   Associated	  plasma	  cell	  disorders	  


Intact	  immunoglobulin	  (heavy	  &	  
light	  chain)	  


Myeloma	  
Other	  lymphoprolifera1ve	  disorders	  –	  
Waldenstrom	  macroglobulinemia	  


Light	  chain	  only	   Light	  chain	  myeloma	  
Light	  chain	  deposi1on	  disease	  (usually	  kappa)	  	  
AL	  amyloidosis	  (usually	  lambda)	  


Heavy	  chain	  only	   Heavy	  chain	  disease	  (alpha,	  gamma,	  mu)	  
Heavy	  chain	  deposi1on	  disease	  







D I A G N O S I S 	  


When to order an SPEP? 


•  Unexplained	  anemia,	  back	  pain	  
•  Osteopenia,	  osteoly1c	  lesions,	  


spontaneous	  fractures	  
•  Renal	  insuffiency	  with	  bland	  


urinary	  sediment	  
•  Heavy	  proteinuria	  or	  Bence	  Jones	  


proteinuria	  
•  Hypercalcemia	  with	  normal	  PTH	  
•  Hypergammaglobulinemia	  
•  Immunoglobulin	  deficiency	  
•  Unexplained	  peripheral	  


neuropathy	  
•  Recurrent	  infec1ons	  
•  Elevated	  ESR	  or	  serum	  viscosity	  
•  Peripheral	  blood	  smear	  shows	  


rouleaux	  


***If	  clinical	  suspicion	  
remains	  high	  and	  SPEP	  is	  
nega1ve,	  then	  order	  a	  serum	  
free	  light	  chain	  ra1o	  (SFLCR)	  











SPEP – interpretation  


•  Normal	  
– No	  M	  protein	  
present	  







•  Polyclonal	  gammopathy	  


–  Liver	  disease	  
–  Connec1ve	  1ssue	  disease	  
–  Chronic	  infec1on	  


Polyclonal	  paJern	  


SPEP – interpretation  


Normal 







SPEP - Interpretation 


•  Monoclonal	  gammopathy	  







SPEP - Interpretation 
•  Monoclonal	  gammopathy	  







Beyond the SPEP 


•  If	  only	  SPEP	  is	  done	  –	  about	  15%	  of	  myeloma	  /
other	  disorders	  WILL	  BE	  MISSED	  because	  SPEP	  
will	  be	  nega1ve	  


•  What	  can	  be	  done	  about	  this?	  
– Urine	  Protein	  ElectroPhoresis	  (UPEP)	  
– Serum	  free	  light	  chain	  ra1o	  (SFLCR)	  







Serum free light chain index/ratio 
(SFLCI/R) 


•  Diagnosis	  
•  Non-‐secretory,	  oligosecretory,	  


light	  chain	  myeloma,	  and	  
amyloidosis	  


•  Predic1on	  of	  risk	  of	  
progression	  for	  MGUS,	  
smoldering	  myeloma,	  and	  
plasmacytoma	  


•  More	  sensi1ve	  than	  SPEP	  
for	  monitoring	  for	  residual	  
disease	  











MGUS SMM MM 


M protein in serum <30g/l  
and 


M protein >30g/l  
and / or 


Any level of M protein 
(none in non-secretory) 
and 


Clonal BMPC <10% and 
low level of infiltration on 
trephine and 


Clonal BMPC >10% and Clonal BMPC >10% and 


No myeloma related 
“CRAB” 


No myeloma related 
“CRAB 


Myeloma related 
“CRAB” 


No evidence of other B 
cell LPD or light chain  
associated Amyloidosis or 
other tissue damage 


Or : 
BM plasma cells >60% 
FLCR >100 
>1 focal lesion on MRI 


Rajkumar	  et	  al.	  2014	  Lancet	  Oncology;	  15:e538-‐48	  







Myeloma related “CRAB” 


•  C	  =	  hypercalcemia	  (Ca	  >2.8mmol/L)	  
•  R	  =	  renal	  failure	  (Cr	  >177)	  or	  GFR	  <40ml/min	  
•  A	  =	  anemia	  (Hb<100	  or	  >	  20g	  below	  baseline)	  
•  B	  =	  bony	  lesions	  (ly1c	  lesions,	  plasmacytoma)	  


	  ****Aoributable	  to	  the	  plasma	  cell	  disorder	  


•  New	  criteria	  2014:	  bone	  marrow	  plasma	  cells	  >60%;	  
involved/uninvolved	  SRLFR	  >100;	  >1	  focal	  lesion	  on	  
MRI	   Rajkumar	  et	  al.	  2014	  Lancet	  Oncology;	  15:e538-‐48	  







Monoclonal Gammopathy 


  


N = 46,739


     MGUS 
57% (26,552) 


   Multiple 
  Myeloma 
 18% (8,336) 


AL amyloidosis 
  9.5% (4,490) 


 
Lymphoproliferative                                                          SMM  4% (1,780) 
     3% (1,410) Solitary or extramedullary 


plasmacytoma    2% (899) 
Macro 2.5% (1,236) 


Other 4% (2,036) 


Mayo	  Clinic	  1960-‐2002	  
	  


N=46,739	  







MGUS is common 


Kyle	  et	  al,	  NEJM	  2006;354:1362-‐9	  







Rajkumar	  et	  al,	  Blood	  2005;106:812-‐7	  
3 adverse risk factors: 
1.  M band >15g/L 
2.  Non-IgG subtype 
3.  Abnormal FLC ratio 


MGUS 







Smoldering myeloma 


10%/year	   3%/year	   1%/year	  
3 risk factors: 
1.  M band >30g/L 
2.  Bone marrow plasmacytosis >10% 
3.  FLC ratio 0.125 or >8 


Dispenzieri	  et	  al.	  Blood	  2008;	  111:785-‐789	  











Take Home Messages 


•  Monoclonal	  proteins	  are	  common	  
•  Order	  an	  SPEP	  when	  clinically	  suspicious	  of	  


the	  disorders	  associated	  with	  an	  M	  band	  
•  If	  SPEP	  nega1ve	  and	  s1ll	  suspicious,	  then	  


order	  SFLCR	  
•  When	  M	  band	  iden1fied,	  inves1gate	  for	  


CRAB	  symptoms	  


 







When to refer to hematology 


•  High	  suspicion	  of	  mul1ple	  myeloma	  (CRAB	  
or	  ly1c	  lesions)	  


•  MGUS	  /	  smoldering	  myeloma	  that	  is	  not	  
low	  risk	  


•  Include	  with	  referral:	  	  CBC,	  lytes,	  urea,	  
crea1nine,	  Ca2+,	  albumin,	  SPEP	  and	  FLC	  
results,	  skeletal	  survey	  


•  If	  skeletal	  survey	  not	  complete	  –	  please	  
order	  


 







Ques1ons?	  
 


Emily Rimmer 
erimmer@cancercare.mb.ca	  
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1.  To know how to work up a case of leukocytosis 


2.  To know what flow cytometry is and how/when to 


order this test 


3.  To know when to refer a patient with leukocytosis  


Objectives 















1.  Immunization 


2.  Viral  (eg hepatitis, CMV, EBV, adeno) 


3.  Bacterial 


4.  Drugs, eg, steroids 


5.  Autoimmune 


6.  Smoking 


7.  Endocrine (myxedema, Addison’s, hypopituitarism) 


 
May be B cell, T cell or NK cell 


Secondary lymphocytosis 







1. B cell 


1.  Chronic lymphocytic leukemia (CLL)/small lymphocytic lymphoma (SLL) 


2.  Lymphomas with leukemic involvement  


2. T cell  


1.  Large granular lymphocytic leukemia 


2.  Lymphomas with leukemic involvement 


3. NK cells 


1.  NK cell leukemia 


 
Andrews et al. Leuk Lymph, 49:1731, 2008 


Malignant Lymphocytosis 







CD16 


Flow cytometry for lymphocytes 


CD19 


CD20 


CD22 


CD23 CD5 


CLL cell 


B cell markers T cell markers 


Lymphocyte 


 κ or λ 


CD8 


CD4 


CD3 


•  About 150 cluster differentiation (CD) markers to differentiate blood cell of origin 
•  Performed at HSC or St B. Ensure you state what you are looking for! 


CD4:CD8, 
2:1 


CD56 
NK cell markers 







CD19 CD5 CD23 CD10 CD25 CD79b FMC7 CD103 


CLL ++ ++ ++ - +/- - -/+ - 


Follicullar 
lymphoma 


++ -/+ -/+ ++ - ++ ++ - 


Mantle cell 
lymphoma 


++ ++ - -/+ - ++ ++ - 


Marginal zone 
lymphoma 


+ - +/- - - ++ + - 


Hairy cell leukemia +++ - - - +++ + +++ +++ 


Lymphoplasmacyto
id lymphoma 


++ - - - -/+ + + - 


Marginal zone 
lymphoma 


+ - +/- - - ++ + - 


Cells must be monoclonal for kappa or lambda light chains! 


Flow Cytometry 







Typical Referral 







Flow Cytometry Report #1 


•  To be malignant cells need to be monoclonal, ie, either kappa (K) or 
lambda (L) 


•  CD19+ , CD5+ and CD23+ is diagnostic for CLL cells 
•  ZAP-70 and CD38 are prognostic markers 
•  Pt has CLL 







Diagnosis % 
Normal 41% 
CLL immunophenotype 38% 
Other lymphomas 7% 
NK cells 7% 
T-cell LGL 7% 


Immunophenotype for 71 Normal Individuals >50 years  
with Lymphocytes >4 


Andrews JM et al. Leuk Lymph 49:1731, 2008 


Likelihood of being abnormal increases with: 
 - patient age 
 - lymphocyte count 







•  If blasts on smear phone ‘hematologist-on-call’ at 


SBGH or HSC  


•  Most leukocytosis are transient and are a response to 


infection, inflammation or drugs 


•  Mild peripheral lymphocytosis is common in older 


patients and cause can be diagnosed by flow cytometry  


Take-Home Message 







1.  Question: An asymptomatic 72 year old man is found on 


routine blood work to have a lymphocyte count of 56.  


Physical exam normal. What would be your next option: 


a)  Screen for EBV and HIV 


b)  Bone marrow 


c)  CT scans of chest and abdomen 


d)  Flow cytometry ✔ 


Interactive Question 







Questions? 
 


James Johnston 
james.johnston@cancercare.mb.ca 








BLOOD DAY FOR PRIMARY CARE 
FRIDAY, FEBRUARY 6, 2015 


FREDERIC GASPARD THEATRE, BASIC MEDICAL SCIENCES BUILDING 


8:30 Introduction & welcome 
Mark Kristjanson, MD CCFP & Ryan Zarychanski, MD MSc FRCPC 


8:45 How do I work up undifferentiated anemia? 
Ryan Zarychanski, MD MSc FRCPC 


9:25 How do I diagnose and treat iron deficiency anemia? 
Mark Kristjanson, MD CCFP 


9:50 How do I work up anemia in a pediatric patient? 
Sara Israels, MD FRCPC 


10:15 BREAK 


8:00 Registration 


8:40 Welcome by President & CEO of CancerCare Manitoba 
Sri Navaratnam, MBBS FRCPC PhD  


10:40 What should I do to investigate high ferritin? 
Arjuna Ponnampalam, MD FRCPC 


11:30 Ask the expert—Bring your difficult benign hematology cases to discuss! 
Panel of local hematologists 


12:00 LUNCH 


11:05 How do I approach and work up a patient with pancytopenia? 
Catherine Moltzan, MD FRCPC 


11:50 Community Oncology Scholarship Presentation 


12:45 Anticoagulation, including the use of novel oral anticoagulants in CVT/PE & atrial fibrillation 
Marc Carrier, MD MSc FRCPC  


1:10 When is a hypercoagulable work up indicated? 
Vi Dao, MD FRCPC 


1:35 How long should I anticoagulate after DVT or PE? 
Marc Carrier, MD MSc FRCPC  


2:00 BREAK 


2:25 How do I investigate lymphadenopathy? 
Pamela Skrabek, MD FRCPC 


2:50 When should I order an SPEP and how do I interpret the results? 
Emily Rimmer, MD FRCPC 


3:15 How do I work up an elevated white blood cell count (lymphocytosis/neutrophilia)? 
James Johnston, MB BCh FRCPC  


3:40 CONCLUDING REMARKS 


3:50 Informal panel discussion—Bring your questions & cases! 
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MCV


MacrocyticMicrocytic Normocytic


Iron
Deficiency


Thalassemia


Chronic
disease*


Chronic
disease


B12 deficiency


Liver disease*


Potential
folate deficiency


Recovery from
nutrient deficiency,
toxic exposure, or
acute blood loss


Antimetabolites,
alcoholism*


Myelodysplasia*


Hypothyroidism,
testosterone**¯


Liver disease**


Myeloma


Reticulocyte
Count


Hypoproliferative Hyperproliferative


Hemolytic


Combined
anemia


Marrow toxins


Stem cell
defect


Marrow
infiltration


Spherocytosis


Enzymopathy


Autoimmune


Microangiopathic
Mechanical


Acute


blood loss
or hemolysis


LDH, bilirubin,
haptoglobin


Blood smear


Blood smear


Blood smear
Coombs test


G-6-PD, PK
screens


Ferritin


Hb electro-
phoresis


Active
inflammation?


if needed check
ESR, CRP


Active
inflammation?


ESR, CRP


Serum B12


LFTs & enzymes


Consider trial
of iron therapy


Low Hb identified


Retic. count


Medication and
alcohol history


Drug history


Bone marrow


Bone marrow


CreatinineRenal
failure


Ferritin, B12


LFTs & enzymes


SPEP & FLCR


Endocrine tests


Schistocytes


Normal


Spherocytes


High


*Alteration in MCV is modest, and
MCV is often within normal range


**Uncommon to cause more than mild
anemia; test according to clinical
context


Yellow area:
Hematology
consultation
recommended


WBC or Platelets
also abnormal?


yes


no


norm
abn


Diagnoses


Tests


Key:


START


Classifications


© Donald S. Houston MD 2014


low


high


normal,
with signs of
inflammation


Schistocytes


Blasts


NRBCs


Dysplasia


Immature WBCs


Smear normal and other
cytopenias not severe


Bone marrow


TTP, HUS


}
Marrow


infiltration,
Myelodysplasia
Acute Leukemia


N
or Low


Step 1


Step 2


Step 3


Step 3b


Step 3a


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


Recurrent unprovoked VTE 
Potent thrombophilia (APLA, anti-thrombin 


deficiency) 


1st episode of unproved VTE 
DVT or PE with minor provoking factor - 


Minor trauma, minor immobilization, ante-
partum pregnancy, estrogens, prolonged 
flights, etc 


Duration of Anticoagulation after DVT/PE 


Venous Thrombosis (VTE) 
 proximal deep vein thrombosis (DVT) and/


or pulmonary embolism (PE) 


Provoked? 


3 months of anticoagulation 
then STOP 


(provided that provoking factors have been 
mitigated) 


Caveat: Ongoing active malignancy, long-
term anticoagulation recommended as per 
oncology guidelines 


Long-Term anticoagulation 


Duration of anticoagulation 
determined based on: 


1. HERDOO2 and DASH score 
2. Patient preference after counseling 
3. Risk of bleeding  


YES NO 


NO YES 


REFERRAL TO CCMB HEMATOLOGY 


PRACTICE POINTS: Typical Provoking factors ●a post operative state or trauma (within 4 weeks) ●immobilization >3 days (casting, 
hospitalization, bed ridden) ●active malignancy ●peripherally inserted central catheter (PICC) or central venous access device (CVAD)  


Risk of major bleeding on 
anticoagulation ~0.9-2% per year 


Feb.6, 2015: ©Hematology DSG FINAL (Zarychanski) 


Other indications for  
REFERRAL TO CCMB 


HEMATOLOGY 
1. Thrombosis at unusual sites 
2. Recurrent thrombosis despite 


adequate anticoagulation 



http://www.cancercare.mb.ca/home/health_care_professionals/information_for_health_care_professionals/referral_guide_for_physicians/referral_guidelines/

http://www.cancercare.mb.ca/home/health_care_professionals/information_for_health_care_professionals/referral_guide_for_physicians/referral_guidelines/
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Pathways are subject to clinical judgment and actual practice patterns may not always follow the proposed steps in this pathway. 


Age ≥ 65 


PRACTICE POINTS: Consider and modify (if possible) all factors influencing risk of bleeding on OAC (hypertension, antiplatelet drugs, NSAIDs, excessive alcohol, labile INRs) 
and specifically bleeding risks for NOACs (low eGFR, age ≥ 75, low body weight)**  


Any of the following? 
Prior Stroke / ITA 
Hypertension 
Heart Failure 
Diabetes Mellitus  


(CHADS, risk factors) 


Oral Anticoagulant (OAC) 


YES 


CAD or Arterial vascular disease 
(coronary, aortic, peripheral) Oral Anticoagulant (OAC) 


NO YES 


NO 


No Antithrombotic ASA 


NO YES 


Adapted From: 2014 Focused Update of the Canadian Cardiovascular Society Guidelines for 
the Management of Atrial Fibrillation. Canadian Journal of Cardiology 30 (2014) 1114 -1130 


The “CCS Algorithm” FOR OAC Therapy in AF 








9 


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


Antiplatelet 


Feb.6, 2015: ©Hematology DSG FINAL (Dao) 


When is THROMBOPHILIA TESTING (HYPERCOAGULABLE WORK-UP) Indicated? 


Has the patient had an arterial 
or venous clot? 


Was the clot 
unprovoked*? 


Was the event(s) arterial or venous or both ? 


Referral to CCMB Hematology 
for counseling & decide if 


testing should change patient 
management or be done based 


on patients’ preference 


1. Test for acquired defects: 
lupus inhibitor & APLA 


2. If #1 positiveneed to 
repeat testing 12 weeks later 


YES 


YES 


Any history of unexplained* 
recurrent lost pregnancies? 


Any family history of idiopathic* 
arterial/venous clot or both?   


Or known thrombophilia? 


Arterial 
Clot 


Venous 
Clot or both 


Referral to Specialists (Neurology/
cardiology/hematology) to consider 
anticoagulant vs antiplatelet therapy 


Antiphospholipid 
syndrome (APS) 


Testing not indicated 
Treat the underlying 


cause 


NO NO 


1. Test for acquired defects: 
lupus inhibitor & APLA 


2. If #1 positiveneed to 
repeat testing 12 weeks later 


YES 


Antiphospholipid 
syndrome (APS) 


Referral to CCMB 
Hematology for 


counseling regarding ASA 
+ peripartum heparin 


No thrombophilia 
testing 


Was the event(s) arterial 
or venous or both ? 


YES 


NO 


Is there consideration 
for estrogen therapy or 


pregnancy? 


Referral to CCMB Hematology for 
counseling & decide if testing should 
change patient management or be 
done based on patients’ preference 


No thrombophilia testing.  
Need to screen/optimize 


risk factors for arterial clot 
or venous clot 


Venous Clot or both or 
known thrombophilia 


Arterial 
Clot 


YES NO 


PRACTICE POINTS: Thrombophilia testing = 
Hypercoagulable work-up (estimated cost $1000.) 
Acquired: lupus inhibitor, antiphospholipid antibodies (IgG, 
IgM)=APLA, +/-high FVIII levels? 
Inherited: Factor V Leiden, Prothrombin mutation, Protein C, 
S and antithrombin deficiency  
WHEN IS THROMBOPHILIA TESTING INDICATED?   
1. When the results will influence the management of the 


patients or their family OR  
2. Patients’ preference for knowledge (after informed consent.) 


*Unprovoked or Idiopathic: indicates that no alternative explanation for clot AFTER appropriate history, physical and work up 
has been completed (depending on the clinical situation) – see examples of possible explanations/risk factors as listed below 


Recognized Causes of Venous clot: 
-Major provoked events: post operative state or trauma (within 4 weeks), 
immobilization (casting, hospitalization, bed ridden), active cancer/
chemotherapy drugs (esp. estrogen containing contraception, HRT) 


Recurrent pregnancies lost: >3 first trimester losses or 1 or more 
stillbirth (spontaneous, normal anatomy, no chromosomal anomalies 
or infection) 


Recognized Causes of Arterial clot: 
atherosclerosis (age, smoking, hypertension, 


hypercholesterolemia, diabetes, calcified aorta etc) 
cardioembolic (arrhythmia, left ventricular clot, 


structural cardiac disease) 
Other secondary causes (heparin induced 


thrombocytopenia, paroxysmal hemoglobinuria, 
vasculitis, OCP, etc)  


YES 


YES 


NO 


NO 



http://www.cancercare.mb.ca/home/health_care_professionals/information_for_health_care_professionals/referral_guide_for_physicians/referral_guidelines/

http://www.cancercare.mb.ca/home/health_care_professionals/information_for_health_care_professionals/referral_guide_for_physicians/referral_guidelines/

http://www.cancercare.mb.ca/home/health_care_professionals/information_for_health_care_professionals/referral_guide_for_physicians/referral_guidelines/





Any high risk features? 
1. Males OR 
2. Females with 2 or more of the following: 


●Hyperpigmentation, ●edema, ●redness, 
●positive D-dimer, ●age >65, ●BMI >30 


1. 30% risk of recurrence clot if discontinued anticoagulation 
2. Consider indefinite anticoagulation 


Rationale for Referral and Decisions Made for THROMBOPHILIA TESTING 


Estrogen associated 
venous clot? 


1. Intermediate risk of 2nd recurrence (~10%)  
2. Anticoagulate for 3 months and stop if estrogen can be safely discontinued.  If not, 


consider referral for advice to balance the risk of clotting/bleeding/unwanted 
pregnancy, etc 


1. Test for acquired defects: 
lupus inhibitor & APLA 


2. If #1 positiveMust repeat 
testing 12 weeks later 


Unprovoked    
venous clot? 


1. Variable risk of recurrence clot if discontinued anticoagulation (5-20%) 
2. Consider patient’s preference to decide  regarding duration of anticoagulation (6 


months versus indefinite) 
3. Do inherited thrombophilia work up  if the results will aid in patient’s decision making 


or due to patients’ preference 


Antiphos-
pholipid 


syndrome 
(APS) 


None 
of the 
above 


Family history of 
Unprovoked*    


arterial/venous clot 
or both OR known 


thrombophilia? 
AND 


Consideration for 
estrogen therapy or 


pregnancy? 


Consider testing for inherited 
thrombophilia to decide 
avoidance of OCP and/or 
peripartum thrombophylaxis 


Problems “false reassurance” - still at increased risk compared to general population 
(~0.1% VTE per year) 


Absolute risk is dependent on the actual defect found 
•FVL/prothrombin mutation: 0.4% VTE per year 
•Protein C or S deficiency: 1% VTE per year 
•Antithrombin deficiency: 4% VTE per year 
 


If above defects found AND starting OCP – increase RR 2-4 
•~300 women need to avoid OCP in order to prevent 1 VTE (at cost of other 
complications (such as unwanted pregnancy/pregancy associated VTE)  
**As such, thrombophilia is NOT an absolute contraindication for OCP but requires 
counselling 


 
All pregnant women with a family history of unprovoked thrombosis or thrombophilia 
should be considered for postpartum prophylaxis for 6 weeks 


Yes 


NO 


Yes 


February 3, 2015: © DSG FINAL (Dao) 
Pathways are subject to clinical judgment and actual practice patterns may not always follow the proposed steps in this pathway. 





		Indications for Thrombophilia Testing-CCMB 2015

		Rationale for Referral for Thrombophilia Testing-CCMB 2015






January 30, 2015: Hematology DSG FINAL (Rimmer) 


When to ORDER SPEP and how to INTERPRET RESULTS 


POLYCLONAL 
GAMMOPATHY      


(reactive) 
 


Investigate for other causes 
including: 
 Liver disease 
Connective tissue disease I 
Infection 


OLIGOCLONAL 
GAMMOPATHY 


(usually reactive) 
 


Repeat test in 6 – 12 months 
if clinically indicated (see top 
box “When to order an 
SPEP”) 


ELEVATED FREE LIGHT 
CHAINS - NORMAL RATIO  


(reactive) 
 


Investigate for other causes 
including: 
Kidney disease 
Liver disease 
Connective tissue disease 
Infection 


OTHER SPEP RESULTS 


Subtype IgM 
Kappa or Lamdba 


Monoclonal (M) protein identified 


Subtype IgG, IgA, IgD 
Kappa or Lamdba 


Steps: 
1. M-protein concentration 
2. CBC, creatinine, Ca2+ (to evaluate CRAB symptoms) 
3. Serum free light chain ratio (SFLCR) 
4. U/A to assess proteinuria 


IgG M-protein <15g/L 
Normal SFLCR 


No CRAB 


Repeat SPEP in 6 
months; if stable then 


q1-2 years or with 
CRAB symptoms 


Suspect Waldenstroms 
Macroglobulinemia 


Order Skeletal Survey Low Risk Monoclonal 
Gammopathy of Undetermined 


Significance (MGUS) 
Skeletal survey 


ABNORMAL OR 
CRAB symptoms 


Skeletal survey 
NORMAL AND no 


other CRAB symptoms 


Suspect Multiple 
Myeloma (MM) 


Suspect MGUS or 
Smoldering Multiple 


Myeloma (SMM) 


Routine Referral 
to CCMB Hematology 


CT chest / abdomen / pelvis to assess for lymphadenopathy  
AND Steps: 
1. M-protein concentration 
2. CBC, creatinine, Ca2+ (to evaluate CRAB symptoms) 
3. Serum free light chain ratio (SFLCR) 
4. U/A to assess proteinuria 


Referral to CCMB 
Lymphoma DSG 


URGENT Referral 
to CCMB Hematology 


If any of the following present: 
 lymphadenopathy OR 
splenomegaly OR  
anemia (hgb <105g/L) 


WHEN TO ORDER AN SPEP:  
 
 
 
 
If clinical suspicion remains high for plasma cell disorder and SPEP is negative  obtain serum free light chain ratio (SFLCR) 


Unexplained anemia, back pain 
Osteopenia, osteolytic lesions, spontaneous 


fractures 
Renal insufficiency with bland urinary sediment 


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


Unexplained peripheral neuropathy 
Recurrent infections 
Elevated ESR or serum viscosity 
Peripheral blood smear showing rouleaux 


NO YES 


CRAB SYMPTOMS**:  
C – Ca2+ >2.8 
R – creatinine >177 umol/L or 


GFR <40mL per min 
A – hemoglobin <100g/L or 


20g/L below normal 
B – lytic lesions 
**Attributable to plasma cell disorder 








Clinical Suspicion of liver disease 
and/or abnormal LEs / LFTs? 


Referral to Hematology 


Is there a concurrent 
acute/chronic illness? 


Elevated Ferritin 


February 3, 2015: Hematology DSG FINAL (Ponnampalam) 


Work-Up of HIGH FERRITIN 


YES 


Transferrin         
Sat > 45% 


Clinical assessment & repeat 
ferritin when illness resolves 


NO 


Is ferritin still 
elevated? 


No Further work-up 


NO 


Caucasian? 


YES NO 


C282Y2 or C282Y/
H63D 


YES 


YES 


NO Appropriate clinical laborato-
ry and imaging evaluations. 
Consider referral to Special-


ist for additional work-up 


PO / IV / IM iron? 


NO 


Discontinue iron 
supplementation if 


indicated and retest ferritin 


YES 


Anemia and/or 
Transfusion dependence 


NO 


Referral to      
Specialist for: 


●MRI liver   
●Liver biopsy 
●Phlebotomy  
●Iron chelation 


Referral to 
Hematology for: 


●Anemia work-up 
●Iron chelation 


YES NO 


YES 


NO YES 








Check Ferritin 


INDICATIONS FOR GI ENDOSCOPY: ●Adult males ●Post-menopausal females 
●Unexplained weight loss ●Family history of GI cancer ●Any associated GI 
Symptoms such as: Dysphagia, Odynophagia, Dyspepsia, Abdominal pain, Melena, 
Hematochezia, Tenesmus, Altered bowel habit. 


Microcytosis (MCV <80fL) 


February 3, 2015: Hematology DSG FINAL (Kristjanson) 


Work-Up of IRON DEFICIENCY ANEMIA in ADULTS 


 Interpreting serum iron (low/
normal), TIBC (low/normal), 
CRP (elevated) may suggest 
anemia of inflammation or 
chronic diseaseCareful 
history and physician exam! 


Ferritin Low <20ug/L Ferritin 20-100ug/L 


Ferritin >100ug/L Iron deficiency ruled out 


Referral to CCMB 
Hematology  


IF: Thalassemia or 
Hemoglobinopathy              


(provided appropriate ethnicity) 


Consider Referral to CCMB 
Hematology or a supervised 
trial of iron if iron status cannot 
be clarified due to the presence 
of inflammation 


Iron Deficiency 
Review indications for GI endoscopy (box at top) 


No indications for GI 
endoscopy identified 


AND 
Menstruating Female 


No indications for GI 
endoscopy identified 


Indications for GI endoscopy 
identified 


Refer to GI Endoscopy 
Manage bleeding 
Replace Iron 


Re-refer to Gastroenterologist 
IF Endoscopy negative 


(more urgent if anemia is 
recurrent or doesn’t correct with 
iron) 


Manage Bleeding (e.g. oral 
contraceptive, progesterone-
eluting IUD, or tranexamic 
acid; Gyne referral if needed) 
Replace Iron (see box at top) 
Treat until Hb is Normal and 
Ferritin is >30ug/L 


Refer to Gastroenterologist 
IF iron deficiency is recurrent or 
fails to correct with iron 
supplementation 


LDH, bilirubin (total & direct), 
haptoglobin (assess for 
hemolysis) 
Celiac serology 
Urinalysis (assess for urinary 
source of blood loss) 
Replace iron (treat the 
patient once work-up has 
been initiated) 


Refer to CCMB Hematology 
IF hemolysis screen is 


positive 


IRON REPLACEMENT: a) Control Blood Loss;  b) Warn patients of GI side effects and 
start slow;  c) Ferrous sulfate, gluconate, or fumarate or iron polysaccharide in doses 
that provide 150-200mg of elemental iron per day (e.g. ferrous sulfate 300mg TID) 








RISK FACTORS: add info herePRACTICE POINTS: add info here 


Blood Smear AND 
History & Physical Exam  
include nodes and spleen 


Leukocytosis (>11) 


Refer to 
Lymphocytes 


Pathway 


Lymphocytes  
(>3.5) 


Myeloid Cells 


Basophils Monocytes Neutrophils Eosinophils (>0.5) 


+ 
Rule out  


Cancer 
Collagen VD 
Chronic infection 
Marrow recovery 


Treat and Observe 
for recovery 


— 


Concerning Features 
Count >50 
Promyelocytes and 


myelotcytes 
Dysplasia 
Basophilia 
Splenomegaly 
*NOT associated with 
acute infection 


Concerning Features 
Count >2 or increasing, 


or persistent 
Not explained by 


infection 
Dysplasia 
Immature forms 
Anemia/thrombo-


cytopenia 


+ 


— 


Persistent despite 
resolution of reactive 


process 


+ — 


Concerning Features 
Count >2 or increasing 


or persistent 
Dysplasia 
Anemia 
New organ damage 
NOT explained by infec-


tion, allergies or collagen 
vascular disease 


+ 


Rule out  
Drugs 
Infections 
Allergies 
Collagen Vascular Disease 


— 


Treat and Observe 
for recovery 


+ — 


— 


Work-Up of LEUKOCYTOSIS 


George IT. Hematology, 475‐484, 2012 (Adapted) January 23, 2015: Hematology DSG In Review 


Blasts on Smear 


EMERGENCY 
REFER TO CCMB 


REFER TO CCMB REFER TO CCMB 







RISK FACTORS: add info here PRACTICE POINTS: add info here 
Work-Up of LYMPHOCYTOSIS 


Lymphocytes (>3.5, repeated) 


Flow Cytometry 
 


AND 


REFER TO 
CCMB 


Rule out secondary 
causes 


Abnormal / Clonal 
B Cells 
T Cells 
NK Cells 


Normal / Polyclonal 


YES 


Flow Cytometry 


Persist 


NO 


Work-up for secondary 
causes 


(See Table) 


Cannot find a cause 


REFER TO CCMB 


 


 


Any of these Concerning Features 
Lymphocytes >30 
Hgb <100 
Night sweats/ weight loss 
Splenomegaly 


“Reactive” Lymphocytes 
Patient 
symptoms of 
infection or 
acute illness 


George IT. Hematology, 475‐484, 2012 (Adapted) January 23, 2015: Hematology DSG In Review (Johnston) 


REFER TO CCMB 








Order flow cytometry on 
peripheral blood  
(query CLL vs other lymphoma) 


Positive for CLL or monoclonal 
lymphocyte population 


 Referral to CCMB 


Determine best site for diagnostic biopsy  
Order CT scans if not already done 
Preference for site of biopsy:  
Neck > Axillae > Inguinal > Mediastinal > CT guided 


If BIOPSY diagnostic / suspicious for lymphoma or suspicion of 
lymphoma remains 
REFER TO CCMB 


Palpable Lymphadenopathy (LN)  
 Abnormal LN = >2-3 cm, persistent 
enlargement & without obvious cause 


History & Physical Exam  
** Consider your differential diagnosis** 


CBC, HIV test, Chest X-ray 


High Suspicion / Concerning Features 
PROCEED without delay 


HIGH Risk Patients (as above) 
LN + Abnormal Bloodwork (severe anemia, thrombocytopenia, 


pancytopenia) 
Widespread LN +/- splenomegaly or bulky LN (mass >6cm) 
Mediastinal mass 
LN with rapid growth  
LN & B symptoms (drenching sweats, unexplained fever, weight loss) 
Patient symptomatic from abnormal LN (ie: short of breath, 


abdominal pain) 


RISK FACTORS: HIGH risk: immune deficiency (ie. HIV or organ transplant), autoimmune disease +/- immune suppressing medications, and history of lymphoma 
PRACTICE POINTS: **Consider your differential diagnosis** including reactive LN due to infection/inflammation, metastatic malignancy, and autoimmune disease. 


Lymphadenopathy on Imaging 


Lymphocyte Count 


Clinical Follow up 


Persistent/progressive LN  
on exam or imaging  


NO 


YES + 


YES 


NO 


January 27, 2015: Hematology DSG FINAL (Skrabek) 


Work-Up of LYMPHADENOPATHY Suspicious for LYMPHOMA 


Intra-abdominal/
retroperitoneal LN:  
Order CT guided 
biopsy 


Neck LN: 
 
See Lateral Neck 
Mass Algorithm 


Axillary or 
Inguinal LN: 


Surgery Consult 
for open biopsy 


Mediastinal 
Mass:  


Refer to Thoracic 
Surgery 


YES 








PRACTICE POINTS: optional 
Work-up of MICROCYTIC ANEMIA in CHILDREN 


January 29, 2015: Hematology DSG In Review (Israels) 







PRACTICE POINTS: optional 
Work-up of HEMOLYTIC ANEMIAS in CHILDREN 


January 29, 2015: Hematology DSG In Review (Israels) 







PRACTICE POINTS: optional 
Work-up of NEONATAL ANEMIAS  


January 29, 2015: Hematology DSG In Review (Israels) 








January 30, 2015: Hematology DSG In Review (Moltzan) 


Work-up of PANCYTOPENIA 


Multiple Cytopenias EMERGENT REFERRAL 
Page Hematologist On-Call 


Required for the following: 
ANC <0.5 x 109/L 
Plt <20 x 109/L 
Symptomatic anemia in the absence of 
bleeding or iron deficiency (usually Hb <70g/L) 
Blasts or schistocytes seen on the blood film 


Likely reactive / non-
neoplastic due to drugs, critical 


illness, infections, connective 
tissue diesease 


Blood Smear 


URGENT Referral to CCMB 
Hematology  


for Suspected Heme 
Malignancy, Dysplasia or AA 


RISK FACTORS / PRACTICE POINTS:  
 


Abnormal Cells Present? 


If Schistocytes  


EMERGENT Referral to CCMB 
for Suspected TTP or IUS 


If Blasts, NRBC, Dyplasia 
or Immature WBC 


ANC <1.5 x 109/L ? 


Referral to CCMB Hematology 
for Suspected Heme Malig-


nancy, Dysplasia or AA 


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


Referral to CCMB Hematology 
if persistent / symptomatic 


cytopenia 


YES NO YES 


NO YES 
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By the end of this session, the learner will be able to: 
 


1.  Discriminate iron deficiency anemia from other 
anemias on the basis of history, physical examination 
and lab parameters 


2.  Outline a practical approach to investigation of 
patients with iron deficiency anemia 


3.  Present a pragmatic strategy to treat iron deficiency 
anemia  


 


Objectives 







1.  What do you want to know or do? 


•  MCV 76 fl (mild microcytosis) 


•  Careful ROS 


•  PMHx & FHx 


•  Physical exam 


Hb  124 g/L  (down from a Hb of 148 last year) 
 







•  Hb  124 g/L  (down from a Hb of 148 last year) 


•  MCV 76 fl (mild microcytosis) 


•  MCHC 288 g/L (mild hypochromia)   


CBC 







What would you do next? 


A.  Iron and TIBC 


B.  Hemoglobin electrophoresis 


C.  Reticulocyte count 


D.  Ferritin 


E.  B12 
 


 







•  Semi-Urgent endoscopy consult  
•  Iron deficiency in the adult male or post-menopausal 


female = rule out GI pathology 


What if the ferritin is low? 







•  No role for a FOBT at this point (ie. if anemia or iron 
deficiency is present) 


•  This is no longer a ‘screening’ situation;  you now 
suspect pathology 


•  Resist the temptation!! 


Fecal Occult Blood? 







•  OK to start an iron supplement 


•  Consider ferrous sulphate 300 mg od, and increase 
gradually (to minimize GI intolerance) to 300 mg TID 


Iron Deficiency Proven, & Work up initiated  







In the context of this case: 
 
•  Gluten enteropathy / Celiac disease 
•  Neoplasms of the small intestine 
•  Angiodysplasia  


Iron Deficiency & Normal Endoscopy?  







Angiodysplasia 







GIST (jejunum) 







•  Menstruation 
•  Pregnancy 
•  Delivery 
•  Lactation 


Pre-menopausal? 







History of vaginal bleeding: 
•  endometrial biopsy; 
•  gynecologic ultrasound 


Post-menopausal? 







•  Iron poor diet 


Other Causes… 







Iatrogenic causes: 
•  blood donation/blood letting 
•  Gastric by-pass surgery 
Intravascular hemolysis:  
•  Cardiac valvular disease  
•  Paroxysmal nocturnal hemoglobinuria  


Other Causes… 







•  Iron deficiency not excluded 


•  Ferritin elevated by inflammation or liver disease 


•  Thalassemia? (microcytosis/anemia) 


Ferritin Normal? 







•  Check serum iron and TIBC 


•  In iron deficiency  
–  Iron low; TIBC elevated 


•  In anemia of inflammation  
–  Iron low; TIBC N/low 
–  Ferritin normal or elevated 


Ferritin Normal? 















a)  Address underlying cause 


b)  Start low; go slow.   Minimize GI side effects.     


GI tolerability is related to amount of iron!! 


c)  Ferrous sulfate, gluconate, or fumarate or iron 


polysaccharide in doses that provide 150-200 mg of 


elemental iron per day (e.g. ferrous sulfate 300mg 


TID) 


How do I replace iron? 







 


Oral iron preparations (Replacement doses) 


Ferrous	  gluconate	   ~35	  mg	  elemental	  iron	  /300	  mg	  tab	  
(target	  dose:	  6	  tabs	  per	  day)	  


Ferrous	  sulphate	   ~65	  mg	  elemental	  iron	  /300	  mg	  tab	  
(target	  dose:	  3	  tabs	  per	  day)	  


Iron	  Fumarate	   ~108	  mg	  elemental	  iron	  /300	  mg	  tab	  
(target	  dose:	  1-‐2	  tabs	  per	  day)	  


Ferrous	  sulphate	  elixer	   44	  mg	  elemental	  iron	  /	  5	  mL	  
(target	  dose:	  15-‐20	  mL)	  


Polysaccharide	  iron	  
complex	  (FeraMAX)	  


150	  mg	  elemental	  iron	  per	  capsule	  
(dose	  is	  1	  capsule	  OD)	  


heme-‐iron	  polypepLde	  
(Proferrin)	  


11	  mg	  of	  elemental	  iron	  per	  tab	  
(recommended	  dose	  is	  1	  tab	  TID)	  


Recommended 
first line 







•  Check retic count in a week to ensure marrow response 


•  Check CBC monthly until CBC is corrected  
•  Hb should correct at about 10g/L per week 
 


•  Once CBC is corrected, check ferritin 
 
•  Continue iron replacement for 3 months after ferritin is 


within normal range, to replenish iron stores 


Monitoring response to iron? 







•  Incorrect diagnosis  (MDS, thalassemia, ACD/AI) 


•  Non compliance 


•  Non-absorption 
•  Concomitant use of antacids 
•  Celiac disease  


•  Blood/iron loss exceeds ingested iron 


Not responding to iron? 







Take home messages 


•  Screening test for iron deficiency is serum ferritin 


•  Men and post-menopausal women require GI endoscopy 
if IDA is diagnosed without an obvious or cause (FOBT is 
not appropriate at this juncture) 


•  Start iron replacement low and titrate up to replacement 
doses. Iron sulphate is recommended as the first line oral 
iron preparation   


 







When to consider a referral to hematology 


•  Hemolysis screen positive 


•  Hemoglobinopathy suspected 


•  Complex anemia; unable to determine iron status 


•  Inability to tolerate oral iron despite multiple attempts 


  


 







Questions? 
 


Mark Kristjanson 
Mark.kristjanson@cancercare.mb.ca 
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1.  Direct the investigation of anemia with reference to a 


practical algorithm that starts from the full set of data in the 


complete blood count 


2.  Employ appropriate additional testing including blood film, 


reticulocyte count, iron studies, and ancillary biochemical 


tests in the further characterization of anemia 


3.  Communicate effectively to make optimal use of the 


consultant hematologist 


Objectives 







•  A 17 year old woman is referred for anemia (note at 


age 17, consult goes to adult service) 


A case 











•  No additional data provided with referral 


•  Looked up in e-Chart blood work from 6 mo. earlier: 


•  WBC 5.6 


•  Hb 91 


•  MCV 66.6fL, MCHC 282g/L, MCH 18.8pg 


•  RDW 18.5% 


•  Platelets 338 


A case 







What investigation is most appropriate in work-up of this 


patient at this time? 


1.  Serum iron and TIBC 


2.  Reticulocyte count 


3.  LDH, haptoglobin, direct & total bilirubin 


4.  Serum ferritin 


5.  Hemoglobin electrophoresis 


A case 







•  Result: serum ferritin 3ug/L 


A case 







•  Anemia is very common 


•  Anemia is often more important as an objective indicator 


of illness than a problem for the patient in itself  


•  Every case of anemia warrants thought; investigation 


should be undertaken if the cause of anemia is not 


apparent 


•  Most cases can be sorted out by generalists 


General Points 







1.  If your laboratory doesn’t automatically supply them, always order 


WBC and differential, red cell indices, and platelet count, when you 


order a hemoglobin (i.e. complete blood count, or CBC)  


2.  Look at prior CBC results, if available.  


•  Trends are as informative as point values 


3.  If the abnormality is minor / unexpected: repeat it before embarking 


on extensive investigation 


4.  In formulating an investigation plan and establishing a diagnosis, 


take account of everything you know about the patient 


First: Four Practical Rules 
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Notes about the Algorithm 


•  It starts with data provided for free by the automated 


analyzer (WBC and platelet count, and MCV)  


•  Disclaimer: No algorithm can address every possible 


patient; in particular it is common for patients to have 


more than one process contributing to their anemia 


•  Make use of all the data available to you! 


 







Notes about the Algorithm 


•  Yellow area indicates when referral to Hematologist is 


warranted 


•  Note	  about	  blood	  smears:	  if	  the	  automated	  hematology	  


analyzer	  flags	  a	  significant	  abnormality,	  a	  blood	  smear	  will	  


likely	  be	  done	  even	  if	  you	  haven’t	  requested	  it.	  Look	  for	  the	  


result	   
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Schistocytes	  in	  conjunc.on	  with	  thrombocytopenia:	  TTP/HUS	  or	  DIC	  –	  Emergent	  referral	  
Blasts	  –	  Urgent	  referral	  	  
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Refer	  to	  Dr.	  Moltzan’s	  algorithm	  on	  pancytopenia	  
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If	  iron	  deficiency	  is	  established	  
or	  likely,	  evaluate	  for	  source	  
of	  bleeding	  
	  
Refer	  to	  Iron	  Deficiency	  
algorithm	  
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Notes about the Reticulocyte Count 
•  Retics should increase physiologically in response to 


anemia, but to do so requires: 


•  Normal renal function (to produce erythropoietin) 


•  Time (7 – 10 days from drop in hemoglobin) 


•  Normal marrow function 


•  High reticulocyte can indicate 


•  Compensation for hemolysis 


•  Recovery from blood loss, nutritional anemia or 


marrow suppression 
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Notes about the Ancillary Tests 
•  It is expedient to order multiple investigations together at 


the outset of this diagnostic path: 


•  Creatinine 


•  Liver enzymes 


•  LDH 


•  Direct and total bilirubin 


•  Serum ferritin and B12 


•  TSH 


•  Blood smear 
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To	  dis.nguish	  whether	  an	  
elevated	  re.c	  count	  reflects	  	  
hemolysis,	  or	  recovery	  from	  
blood	  loss	  or	  marrow	  
suppression,	  order	  LDH,	  
bilirubin	  
direct	  /	  total,	  and	  
haptoglobin	  







H O W  I  W O R K  U P  A N E M I A  


Take Home Messages 


•  Look at all the data from the CBC 


•  Most anemias also need a reticulocyte count 


•  Non-microcytic anemias need a blood smear 


•  Microcytic anemia: check ferritin first 


•  Other anemias: obtain a set of investigations including 


creatinine, liver enzymes, LDH, direct and total bilirubin, 


serum ferritin, serum B12, TSH 


 







H O W  I  W O R K  U P  A N E M I A  


When to consider a referral to hematology 


•  Indication of bone marrow disorder 


•  Pancytopenia 


•  Blast cells on blood film 


•  NRBCs and immature white cells 


•  Indication of hemolysis 


•  Elevated retics, increased indirect bilirubin, increased 


LDH, decreased haptoglobin 


•  You’re stumped 


 







G R A D U A T E  L E V E L  


 


Another case 







G R A D U A T E  L E V E L  


 


Another case 


Dec	  3	   Nov	  14	   Jul	  18	   A	  year	  ago	  


WBC	   6.4	   6.0	  


Hb	   114	   119	   115	   134	  


MCV	   95.1	   93.5	   95.2	  


platelets	   180	   177	  


PMNs	  
Lymphs	  
Monos	  
Eos	  
Basos	  


2.8	  
2.3	  
1.2*	  
0.1	  
0.0	  


2.8	  
1.9	  
1.0*	  
0.2	  
0.0	  







G R A D U A T E  L E V E L  


•  Additional data provided: 


•  Serum B12 (N), serum ferritin (538) 


•  SPEP and UPEP (negative), total protein (60), albumin (39) 


•  TSH (N) 


•  ESR (35) 


•  AST, ALT, alk phos, GGT (N) 


•  LDH (153), total bilirubin (10.3) 


•  Creatinine (84) 


Another case 







G R A D U A T E  L E V E L  


•  Are there any other data you would like? 


•  What should be done next? 


Another case 
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Questions? 
 


Ryan Zarychanski 
rzarychanski@cancercare.mb.ca 


 
Donald Houston 


houston@cc.umanitoba.ca 
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Not small adults:  
Diagnosis of anemia in children 
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Pediatric Hematology/Oncology 
Dept. Pediatrics and Child Health 
and CancerCare Manitoba 
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Disclosures 







At the completion of this talk you will be aware that: 


1.  The definition of anemia is age-dependent 


2.  The causes of anemia differ in frequency across the 


age continuum 


3.  Congenital causes of anemia should be considered 


when investigating children 


Objectives 







Referral to Pediatric Hematology 


“Dear Pediatric Hematologist: 


 Please see this 20 month old boy for investigation of 


persistent anemia: HGB 107 g/L, MCV 72 fL.”   


 


Does this child have anemia? 


a)  YES 


b)  NO 


c)  NOT SURE 







Age	   HGB	  g/L	  
Mean	  


HGB	  g/L	  
-‐2SD	  


MCV	  fL	  
Mean	  


MCV	  fL	  
-‐2SD	  


FT	  Newborn	   165	   135	   108	   98	  


1-‐3	  days	   185	   145	   108	   95	  


2	  weeks	   166	   134	   105	   88	  


1	  month	   139	   107	   101	   91	  


6	  months	   126	   111	   76	   68	  


6	  mo-‐2	  yrs	   120	   105	   78	   70	  


2-‐6	  years	   125	   115	   81	   75	  


6-‐12	  years	   135	   115	   86	   77	  


12-‐18	  years	  
(M)	  
(F)	  


	  
145	  
140	  


	  
130	  
120	  


	  
88	  
90	  


	  
78	  
78	  


Adults	  
(M)	  
(F)	  


	  
155	  
140	  


	  
135	  
120	  


	  
90	  
90	  


	  
80	  
80	  







Tip #1:  Age-dependent reference ranges  


•  Normal ranges for hemoglobin, hematocrit, and RBC 


indices (other CBC parameter, too) are age-dependent 


from infancy to late teen years. 


•  Does your laboratory provide you with age-dependent 


reference ranges on the CBC report? 


 







•  Are other cell lines normal, or are you actually dealing with 


more than one cytopenia? 


•  Anemia and thrombocytopenia 


•  Anemia and neutropenia 


•  Pancytopenia 


•  The differential diagnosis of multiple cytopenias is not the 


same as for isolated anemia:  investigations may be different, 


particularly if the child is acutely ill. 


 


Is it just anemia? 


Tip #2: Be alert to multiple cytopenias 







•  CBC, RBC indices and reticulocyte count are the most useful 


initial tests. 


•  The frequency of specific diagnoses differ from adults and by 


age, gender and ethnic background. 


•  Frequency:   


microcytic anemias >> normocytic anemias>> macrocytic anemias 


 


Tip #3: Know what is common in children   







“Dear Pediatric Hematologist: 


Please see this 13 year old girl with chronic Fe deficiency anemia. 


Hb 108-110, indices suggest iron deficiency.  


 Irregular periods.  Has been on iron supplementation for three 


months, but not compliant. May have an eating disorder.  


 Mother died of colon cancer at age 29 years.  


Unable to obtain stool O.B. on daughter.” 


 


Referral to Pediatric Hematology 







Referral to Pediatric Hematology 


Pa5ent	   Ref.	  Range	  


WBC	  x	  109/L	   7.34	   5.0-‐15.0	  


HGB	  (g/L)	   109	   120-‐160	  


RBC	  x	  1012/L	   5.34	   4.1-‐5.3	  


MCV	  (fL)	   65	   80-‐98	  


MCH	  (pg)	   20.4	   25-‐35	  


RDW	  (%)	   17.3	   11.4-‐14.4	  


ReTc.	  x	  109/L	   59	   20-‐75	  


Platelets	  x	  109/L	   240	   150-‐500	  


Blood	  film	   microcytosis,	  
anisocytosis	  


FerriTn	  (ug/L)	   45	   20-‐140	  







What is the most likely cause of anemia in this girl? 


1.  Iron deficiency anemia 


2.  Anemia of chronic disease 


3.  Thalassemia trait 


4.  Folate deficiency 







Hgb electrophoresis 
Hgb A   90.2%  (96-98%) 
Hgb F     7.2%  (<0.5%) 
Hgb A2    2.6%  (2.1-3.2%) 
 


 


Referral to Pediatric Hematology 


hZp://sickle.bwh.harvard.edu/thal_inheritance.html	  


Molecular studies 
Heterozygous for a  
partial deletion of the  
beta-globin gene cluster, 
removing the delta and  
beta genes. 
Dx: Delta-beta thalassemia 
	  







Tip #4:  Microcytic anemia is not always iron deficiency 


•  Microcytic anemias are common  


•  Iron deficiency may be the most common diagnosis but not 
the only diagnosis  


•  RBC count, RBC indices, Reticulocyte count and blood film 
provided additional information. 


•  A limited trial of oral iron (1 month) is reasonable if age, 
history and laboratory screening support iron deficiency as 
the most likely diagnosis. If there is an inadequate 
response, broaden the differential diagnosis 


 







Microcytic Anemia in Children 







Tip #5:  Microcytic anemia: is it thalassemia? 


•  The prevalence of alpha and beta 
thalassemia syndromes is 
increasing, as demographics shift 
in Manitoba. 


•  Hemoglobin electrophoresis is 
most useful when patient is not 
also iron deficient. 


•  Why confirm the diagnosis?  


•  Avoid prolonged iron therapy 
•  Genetic counseling 


hZp://sickle.bwh.harvard.edu/thal_inheritance.html	  







“Dear Pediatric Hematologist: 
 Please see this 3 year old girl with three documented 


episodes of sudden worsening of anemia and jaundice, 
associated with progressive splenomegaly. Anemia has 
responded to courses of prednisone, but spleen continues to 
enlarge. 


 She had prolonged neonatal jaundice, treated with 
phototherapy. She has been on iron supplementation for 3 years. 


 On examination, is pale and jaundiced. Her spleen is palpable  
6 cm below left costal margin.” 


  


Referral to Pediatric Hematology 







Referral to Pediatric Hematology 
Pa5ent	   Ref.	  Range	  


WBC	  x	  109/L	   9.5	   5.0-‐15.0	  


HGB	  (g/L)	   77	   115-‐135	  


RBC	  x	  1012/L	   2.8	   3.9-‐5.3	  


MCV	  (fL)	   78	   75-‐87	  


RDW	  (%)	   30.3	   11.4-‐14.4	  


ReTc.	  x	  109/L	   307	   20-‐75	  


Platelets	  x	  109/L	   330	   150-‐500	  


LDH	  (U/L)	   643	   190-‐400	  


Bilirubin	  (mmol/L)	   185	   3-‐18	  


FerriTn	  (ug/L)	   247	   21-‐310	  


DAT	   negaTve	  







What is the most likely cause of this girl’s anemia? 


1.  Autoimmune hemolytic anemia 


2.  Hereditary spherocytosis 


3.  Anemia of chronic inflammation 


4.  Drug-induced hemolysis 







Referral to Pediatric Hematology 


•  RBC osmotic fragility:  increased 


•  Dx:  Hereditary spherocytosis 


•  Sensitivity 85% 


•  EMA-binding test: Flow cytometric 
method using a fluorescent probe, 
eosin-5’-maleimide, which binds to 
protein band 3 complex. 


•  Sensitivity 95% 


 


hZp://www.med-‐ed.virginia.edu/courses/path/innes/rcd/	  
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Hereditary Spherocytosis 







Tip #6: Consider congenital hemolytic anemia 


•  In addition to the CBC, reticulocyte count, bilirubin and review 
of the blood smear are the most useful tests. 


•  Hemolytic anemias in children are often congenital/hereditary. 
Clues to a congenital hemolytic anemia: 


•  Direct antiglobulin test:  negative 


•  Prolonged or severe neonatal jaundice  


•  Exacerbation by inter-current viral illnesses 


•  Progressive splenomegaly 


•  Transient bone marrow hypoplasia may cause dramatic fall in 
Hgb and reticulocyte count 











Neonates are a special case 







When to consider referral to Pediatric Hematology 


•  Cytopenias affecting more than one cell line 


•  RBC parameters suggesting bone marrow hypofunction/failure: 


decreased reticulocyte count, normocytic/macrocytic indices 


•  Persistent anemia severe enough consider transfusion 


•  Iron refractory iron deficiency anemia 


•  When you are concerned, please call us.  We can often make 


some initial recommendations by phone 


 







Key points: 


1.  Use age-dependent normal ranges when considering CBC 
results in a child. 


2.  Microcytic anemias are common in childhood. Consider 
alternative etiologies to iron deficiency, including 
hemoglobinopathies. 


3.  Congenital/hereditary causes of anemia deserve 
consideration in all anemia evaluations in children. 







E-‐mail:	  	  sisraels@cancercare.mb.ca	  
PHONE:	  204-‐787-‐4135	  


http://www.scribd.com/doc/115231629/Practical-Algorithms-


in-Pediatric-Hematology-and-Oncology#scribd 


Practical Algorithms in Pediatric Hematology/Oncology  
(Sills, Ed.): 


A useful reference 





