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Learning Objectives 

1. Decipher the meaning of cryptic red cell indices in 
cases of anemia 

2. Interrogate pale suspects with the use of the 
reticulocyte count 

3. Inspect the white cell differential and the blood film 
to collar the perpetrators of hematological disease 

 

 

 

 



Case 1: The Red Herring 

Å67F presented to ER with atypical chest pain 

ÅCBC showed: 
ïWBC 4.1, Hb 134, MCV 77, RDW 14.5%, platelets 260 

ïNeut 33.5%, Lym 59.1%, Mono 6.4%, Eos 0.8%, Baso 0.2% 

ÅRoutine chemistries (creatinine, LFTs, bili, LDH) all 
normal; mild persisting troponinemia 



Case 1: What clues to pursue next? 

What about the low MCV? How should we investigate? 

A. Serum iron and TIBC 

B. Serum ferritin 

C. ESR 

D. Hemoglobin electrophoresis 

E. Review old CBCs 



Case 1: Inspection of eChartΧ 

 





Case 1: more sleuthing in eChart 

 



Case 1:  

ÅWhat sources should we interrogate next? 

ÅWould it help to know that her name is Mary 
Mwangi? 



Deciphering 
the MCV 
¢ƘŜ Ψōŀƭƭƻƻƴ ƳƻŘŜƭΩ 
of red cell 
development 

All microcytic 
anemias reflect 
impairment of Hb 
synthesis 

Hemoglobin synthesis / increase in cytoplasm

Cell division



Case 1: Microcytosis ς ǘƘŜ ŎǳƭǇǊƛǘ ƛǎΧ 

ÅCircumstantial evidence points to diagnosis of alpha 
thalassemia trait (common in Africa) 

ÅNo further testing needed 

ÅBut what about the lymphocyte count? 



Case 1: Exposing fake lymphocytosis 

ÅWBC  4.1 x 109/L    (N = 4.5 ς 11) 

ÅNeut  33.5%  

ÅLym  59.1%  

ÅMono    6.4%  

ÅEos    0.8%  

ÅBaso    0.2%  



Case 1: Exposing fake lymphocytosis 

ÅWBC  4.1 x 109/L    (N = 4.5 ς 11) 

ÅNeut  33.5% = 1.37 x 109/L  (N = 1.8 ς 5.4) 

ÅLym  59.1% = 2.42 x 109/L  (N = 1.3 ς 3.2) 

ÅMono    6.4% = 0.26 x 109/L  (N = 0.3 ς 0.8) 

ÅEos    0.8% = 0.03 x 109/L  (N = 0.0 ς 0.4) 

ÅBaso    0.2% = 0.01 x 109/L  (N = 0.0 ς 0.1) 



Case 1: is there a second guilty party? 

ÅΨ.ŜƴƛƎƴ ŜǘƘƴƛŎ 
ƴŜǳǘǊƻǇŜƴƛŀΩ 

Å Reference 
range for 
neutrophil 
count is lower 
in Africans 



Learning point 

ÅThere is no use for percentage differential counts. It 
is the absolute value that matters! 



Case 2: A dastardly double deal 

Å 36F from Nigeria referred for 
ΨŀƴŜƳƛŀ b¸5Ω 

Å Hx of latent TB 
ï WBC  4.9 x 109/L 
ï RBC  5.3 x 1012/L 
ï Hb  105 g/L 
ï MCV  65 fL 
ï MCHC  304 g/L 
ï RDW  19.4 

 

Å What investigations should we do 
next? 
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Case 2 

Å 36F from Nigeria referred for 
ΨŀƴŜƳƛŀ b¸5Ω 

Å Hx of latent TB 
ï WBC  4.9 x 109/L 
ï RBC  5.3 x 1012/L 
ï Hb  105 g/L 
ï MCV  65 fL 
ï MCHC  304 g/L 
ï RDW  19.4 

 

Å What investigations should we do 
next? 
ï Serum iron  8 
ï TIBC   73 
ï Ferritin  11 
ï B12   772 



Case 2:  

Åά²ŀǘǎƻƴΣ L ǎƳŜƭƭ ŀ ǊŀǘΦ {ƻƳŜǘƘƛƴƎ ŘƻŜǎƴΩǘ Ŧƛǘέ 



What seems out of place? 

Å 36F from Nigeria referred for 
ΨŀƴŜƳƛŀ b¸5Ω 

Å Hx of latent TB 
ï WBC  4.9 x 109/L 
ï RBC  5.3 x 1012/L 
ï Hb  105 g/L 
ï MCV  65 fL 
ï MCHC  304 g/L 
ï RDW  19.4 

 

Å What investigations should we do 
next? 
ï Serum iron  8 
ï TIBC   73 
ï Ferritin  11 
ï B12   772 



 

Ferritin 22 Ferritin 8 



Case 3: The Masked Marauder 

Å38F from Sioux Lookout referred for pancytopenia 

ÅPHx as provided: 

ïG9P10 

ïwell-documented iron-deficiency in the past 

ïIVDU 

ïHyperthyroid 



Case 3 

ÅJanuary 2018 
ïWBC 3.2, ANC 1.0 

ïHb 64, MCV 75 

ïRDW 23.1 (N = 11-14.5) 

ïPlatelets 98 

ïFerritin 8, Tsat 4% 

ïCreatinine, LFTs N 

 



Case 3 

ÅJanuary 2018 
ïWBC 3.2, ANC 1.0 

ïHb 64, MCV 75 

ïRDW 23.1 (N = 11-14.5) 

ïPlatelets 98 

ïFerritin 8, Tsat 4% 

ïCreatinine, LFTs N 

ÅMarch 2018 
ïWBC 2.2, ANC 0.7 

ïHb 60, MCV 86 

ïRDW 28.6 

ïPlatelets 90 

ïFerritin 22 

ï[5I опн όҧύ 



Case 3 

What should we do next, Watson? 

A. Peripheral blood film 

B. Bone marrow aspirate 

C. Serum B12 

D. Serum protein electrophoresis 



Case 3 
ÅBlood film:  
ïάThe red cells show rouleaux formation and some red cell clumping. 

Occasional elliptocytes are present, rare spherocytes are present. Rare 
target cells are seen. Polychromasia is not overly prominent. There is a 
neutropenia without any dysplastic forms. The rare atypical/reactive 
appearing lymphocyte is present. The platelets are decreased. 

ÅSPEP:  
ïάŀƴ ƛƭƭ-defined band in the mid-ƎŀƳƳŀ Ǝƭƻōǳƭƛƴ ǊŜƎƛƻƴ ƛǎ ŘŜǘŜŎǘŜŘέ 

Å{ŜǊǳƳ .мнΥ ά< 92pmol/Lέ 



Case 4: The man with the scar 

Å63M 

Åc/o generalized 
weakness 

ÅPHx diabetes, arthritis 

ÅWBC 2.7 

ÅANC 1.7 

ÅHb 130 

ÅMCV 109 

ÅPlatelets 37 



Case 4 
That man sounds sick! Dr. Watson, what shall we do for 
him? 
A. Peripheral blood film 
B. Bone marrow aspirate 
C. Serum B12 
D. Liver enzymes 
E. Reticulocyte count 





 



 



Case 4 ς more labs 

ÅAST 30, ALT 25 

ÅAlk phos млуΣ DD¢ моу όҧύ 

ÅT.bili нс όҧύΣ ŘƛǊŜŎǘ мл όҧύ 

ÅINR 1.6 (in eChart) 

ÅB12 195 

ÅFasting glucose 25 



Watson:  
άL ŀƭǿŀȅǎ ǎǘŀǊǘ ōȅ ŜȄŀƳƛƴƛƴƎ ǘƘŜ ǇŀǘƛŜƴǘΣ ǎƛǊέ 

 



Case 4: The man with the scar 

ÅU/S abdomen: 
ïά¢ƘŜ ƭƛǾŜǊ ƳŜŀǎǳǊŜǎ муŎƳ ŘŜƳƻƴǎǘǊŀǘŜǎ ŀ ŎƻŀǊǎŜƴŜŘ 

echogenicity/echotexture. The liver contour is irregular. 
This is unaltered and again in keeping with cirrhosis. No 
focal hepatic lesion is identified. The portal vein is patent 
and demonstrates normal direction of flow. 

ïά¢ƘŜ spleen is enlarged measuring up to 16.4cm with a 
ǾƻƭǳƳŜ ƻŦ рмнƳƭΦέ 



Case 5: The next man 

Å76M with postural lightheadedness and dyspnea 
with mild exertion 

ÅCut back on alcohol recently since cirrhosis identified 

ÅPHx diabetes, smoking, hypertension 



Case 5 

ÅWBC 2.2, ANC 0.46 

ÅHb 85, MCV 109.8 

ÅPlatelets 28 

ÅReticulocytes 33 x 109/L 

ÅNo NRBCs or blasts 

ÅFerritin 166 

ÅB12 945 

ÅINR 1.0 

ÅCreatinine 75 



 



Case 5 

Who is the leading suspect? 

A. Cirrhosis with portal hypertension 

B. Myelodysplastic syndrome 

C. Aplastic anemia 

D. Marrow infiltration by tumour 

E. Acute leukemia 



Case 5 

ÅU/S abdomen 

ïά¢ƘŜ ƭƛǾŜǊ ŘŜƳƻƴǎǘǊŀǘŜǎ ƴƻǊƳŀƭ ǎƛȊŜΦ ¢ƘŜ ƭƛǾŜǊ ŎƻƴǘƻǳǊ ƛǎ 
mildly lobulated. The porta is patent and demonstrates 
hepatopetal flow. No focal or diffuse lesions are seen. The 
spleen is normalΦ ¢ƘŜǊŜ ƛǎ ƴƻ ŀǎŎƛǘŜǎΦέ 



Case 6: The little old lady in no distress 

Å88F referred for low platelets 

ïtƭŀǘŜƭŜǘǎ фо ƻƴ ƭŀǘŜǎǘ Ŏƻǳƴǘ ǇǊƻǾƛŘŜŘ Χ ŦǊƻƳ WǳƴŜ нлмтΗ 

ïHb 126, MCV 86, WBC 3.2, ANC 1.2 

ïLiver enzymes, bilirubin, albumin all normal 

ïU/S: Normal liver and spleen 



 



Case 6 
What is the best deduction here? 
A. Normal hemoglobin rules out myelodysplastic 

syndrome 
B. Minimal fluctuation in platelet count makes ITP unlikely  
C. This must by hypersplenism; are you sure it was her U/S 

you saw? 
D. She should see a hematologist, but her life expectancy 
ƛǎ ƭƛƪŜƭȅ ǘƻ ōŜ ǎƘƻǊǘŜǊ ǘƘŀƴ 5ǊΦ IƻǳǎǘƻƴΩǎ ǿŀƛǘƛƴƎ ƭƛǎǘ 



Learning point 

ÅOne of my rules of thumb is that chronic bone 
marrow failure disorders (e.g. myelodysplasia, 
megaloblastic anemia, myeloma) affect Hb more 
than other cell lines 

Å.ǳǘ ǘƘŀǘΩǎ ŀ ǊǳƭŜ ƻŦ ǘƘǳƳōΣ ƴƻǘ ŀ ƭŀǿ ƻŦ ƴŀǘǳǊŜΗ 



Case 7: Double jeopardy  

Å82M from Steinbach 

ÅOn warfarin for atrial fibrillation 

ÅSuffers a fall and develops a large chest-wall 
hematoma 

ïHb falls from 143 to 95 

ÅReferred because of high platelet count 



Case 7 

 



Case 7 

Which is most likely to be the abnormal finding here, 
Watson? 

A. CRP elevated 

B. Jak2 V617F present 

C. Low ferritin 

 



 



 



Case 8: The florid felon 

Å58F from Vita 

ïReferred because of elevated Hb 

ïSymptomatic with vertigo 

ÅPHx fractured femur (still uses walker), lipids, anxiety, 
depression, hypertension (on perindopril) 

ÅSmoker 



Case 8 

ÅO2 sat 97% 

ÅShaky hands, nodding head 

ÅBP 125/78 



 



Case 8 

 



Case 8 
What tests would be appropriate in this patient (not 
necessarily all at once)? 
A. Jak2 V617F 
B. BCR-ABL 
C. Serum erythropoietin 
D. Sleep study 
E. Carbon monoxide level 



 


