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Spot Diagnosis
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โจทย์สั้นๆ ไม่พอที่จะวินิจฉัย เช่น

หญิง 35 ปี มาด้วยเรื่องซีดและมีเลือดออกตามไรฟัน

ค าสั่ง

1.จงบรรยายเสมียรเ์ลือด
2.จงให้การวินิจฉัยโรคที่เป็นไปได้มากที่สุด
3.Investigation เพื่อยืนยันการวินิจฉัย
4.ให้การรักษาที่เหมาะสม



Spot Diagnosis
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Case 1

5

Male 78-year-old

chronic fatigue 3 months

PE: markedly pale



Blood Smear
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HCMC, less anisopoikilocytosis
pencil cell, no hemolytic blood picture

HCMC, anisopoikilocytosis
spherocyte, polychrome

Iron Deficiency Anemia Thalassemia



Clinical Suggestion
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Koilonychia Glossitis



Iron Study
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What if IDA + inflammation?
Ferritin จะสูง / Tsat จะต่ า



Functional IDA
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Role of iron
• prefer IV

George M. Acta Haematol 2019;142:13

Chronic inflame

CKD



Management
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Iron supplement

Oral: 
• Ferrous fumarate
• Ferrous gluconate
• Ferrous sulphate

Intravenous:
• Iron sucrose
• Ferric carboxymaltose

Side effect: allergy
Follow then repeat ~3-6 mo.

Duration atleast 3-6 mo.
Side effect: N/V, constipation
หลีกเลี่ยงกินพร้อมยาลดกรด แคลเซียม

Advice



Management
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หาสาเหตุของการขาดธาตุเหล็ก

Occult GI blood loss
• NSAID
• GI malignancy

Hypermenorrhea

Chronic intravascular hemolysis



Clinical of Thalassemia
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Hemoglobin Typing
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Hemoglobin Typing

• A2A = α, β, δ, γ

• A2ABartH = α, β, δ, γ

• CSA2A = α, β, δ, γ, CS

• CSA2ABartH = α, β, δ, γ, CS

• A2F = α, δ, γ

• A2FA = α, β, δ, γ

• EA = α, β, δ, γ, βE

• EE = α, δ, γ, βE

• EFA = α, β, δ, γ, βE

• EF = α, δ, γ, βE

normal (aa/aa)

HbH (--/-a)

CS trait (aaCS/aa) or homo (aaCS/aaCS)

HbH with CS (--/aaCS)

Homozygous B0 (B0/B0)

Homyzygous B+ (B+/ B+) or B0/B+

E trait if E 25-35%, E trait +/- alpha if E <25% (BE/B)

Homozygous HbE (BE/ BE)

B0/BE

B+/BE
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Hemoglobin Typing
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• EABart = α, β, βE, δ, γ

• EFBart = α, βE, δ, γ

• EFABart = α, β, βE, δ, γ

_ _ /_ a

• CSEABart = α, β, βE, δ, γ, CS

• CSEFBart = α, βE, δ, γ, CS

• CSEFABart = α, β, βE, δ, γ, CS

BE/B

_ _ /_ a B0/BE

_ _ /_ a B0/B+

_ _ /aCSa

_ _ /aCSa

_ _ /aCSa

BE/B

B0/BE

B0/B+



Hemoglobin Typing

•Hb typing ที่ r/o alpha thal1 trait ได้ คือ 
•EA E 25-35% 
•A2A A2<3.5% และ screening test neg ก็คือเราๆคนปกติ

•Alpha thal1 trait (_ _/ α α) กับ homozygous alpha thal2 (_ α/_ α) แยก
จากกันไม่ได้ด้วย typing
• ไม่มี typing ใด rule out alpha thal2 trait ได้ แม้แต่เราๆ
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Case 2
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A 73-year-old man, no underlying disease

Anemia with anemic symptoms 3 wks

Neither lymphadenopathy nor hepatosplenomegaly



CBC and PBS
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Autoagglutination



Extravascular Hemolysis
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• Hemolytic marker (IVH and EVH)
⚬ LDH
⚬ Indirect hyperbilirubinemia
⚬ Reticulocytosis (ARC>100,000)

• Intravascular
⚬ Low serum haptoglobin
⚬ Urine blood positive without RBC
⚬ Schistocyte or bite cell/ghost cell in PBS

• Extravascular
⚬ Microspherocyte

Hemolysis
Laboratory



Direct Antiglobulin Test
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About Cold Agglutinin Disease

22

IgM mediated: 

Extravascular Hemolysis 
• Liver > Spleen
Some of intravascular

Best activated at 4๐C

1.Haematologica. 2006;91(4):460.

Less spherocyte in PBS

New England Journal of Medicine, 385(15), 1407–1419



Cold-induced Symptoms
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Found ~50%
uptodate.com

Raynaud phenomenon: Little or no reactive hyperemia

Cold agglutinin RBC agglutination Impaired blood flow

pallor Cyanosis



Diagnostic Clues
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1.Haematologica, 91 4, 460-6 
2.Infusionsther Transfusionsmed. 1994;21(6):410

Transfusion 2017; 57:2564

Serum cold agglutinin titer ≥1:64 (4๐C 1-2 hrs) 

Hemolysis: LDH, Haptoglobin, Bilirubin
, Reticulocytosis 
Agglutination: High MCV, Low Hct than Hb,
PBS

Cold-Induced Symptoms

DAT: +++C3d, -/+IgG(~20%)1



Raynaud Phenomenon
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Primary

Secondary
Autoimmune: SLE, Scleroderma, DM, RA

Environment: Vibration, Cold
Chemical: Vinyl Chloride

Medication: Platinum CMT

Cryoglobulinemia, Cryofibrinogenemia



Treatment of AIHA
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Haematologica. 2006;91(4):460

• Treat precipitate casuse
• Severe anemia
• Least incompatible / Most compatible red cell

• Immunosuppression
1st line: 

Corticosteroid: Prednisolone / Dexamethasone [Warm type]
Rituximab [Cold type]
Anti-complement: Sutimlimab [Cold type]

2nd line: 
Rituximab
Splenectomy (not for cold type)
Cyclophosphamide
Cyclosporin
Bendamustine



Adjunctive Treatment for Cold Type
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• Cold avoidance

• Warmed red cell transfusion

• Erythroid stimulating agents high dose (10,000-80,000 IU/wk)1

• Plasmapheresis: 1-1.5x replace with albumin for emergency2

• 3Thromboprophylaxis in high risk patient
• untreated with severe anemia / exarcerbation

1.Transfusion Medicine and Hemotherapy, 41(6), 462–468
2.Guidelines on the Use of Therapeutic Apheresis in Clinical Practice – Evidence‐Based Approach from the Writing Committee of the American Society for Apheresis
3.New England Journal of Medicine, 385(15), 1407–1419



Other Cold-Related Hematologic Disorder
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Paroxysmal cold hemoglobinuria
• Polyclonal IgG to P antigen
• Biphasic antibody (Donath-Landsteiner antibody)
• Antibody binds and fix complement in cold temperature
• Intravascular hemolysis in warm temperature

Cryoglobulinemia: serum
Cryofibrinoginemia: plasma
• No hemolysis

New England Journal of Medicine, 385(15), 1407–1419



Lymphoma with Evans Syndrome
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Glo = 6.2 g/dL

DAT pos 3+



PNH with IDA
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LDH 980 IU/ml
Absent of CD55/59 from blood for flow cytometry



Case 3
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Male 26-year-old

URI symptoms 3 days

Fatigue with jaundice 2 days



Blood Smear

32Dipen Chandrakant Patel, ASH image bank



G6PD Deficiency with Acute Hemolysis
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X link recessive

Complication
• Hyperkalemia -> arrhythmia
• Hemoglobinuria -> ATN
• Heart Failure



Prevent Hemolysis in G6PD Def

34
Pharmacy and Therapeutics, 40(9), 572.

Fava bean Infection



Case 3
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Male 48-year-old

Chronic constipation for 3 weeks

PE: moderately pale, no jaundice

Per rectal exam: no rectal mass, yellow feces



CBC
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Anemia

Size
การติดสี
ความกลม
Anisocytosis

การท างานของไขกระดูกด้านอื่น

หน้าที่หลักของไขกระดูก



Blood Smear
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Rouleaux formation

Hyperglobulinemia

Monoclonal

Polyclonal

Calcium 13 mg/dL

Cr 2.2 mg/dL
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Bone Marrow Aspiration
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Cellularity : expected% =100-age(minimum 30%)

Megakaryocyte : 5-10/thick part of particle

M:E ratio = 3-5:1 (myeloid > erythroid)

Myeloblast < 5%

Lymphocyte < 20%

Plasma cell < 5%

RE cell < 1-2%



4x

Satisfied Not satisfied



2.10x

48-year-old



240x40x



100x 100x



Normal Plasma Cell

100x



Satisfied marrow

Hypercellularity 2+

Normal megakaryocyte

Decrease myeloid 2+

Decrease erythroid 2+

Plasma cell 70% with young and bizarre morphology

Imp: multiple myeloma



Presentation of MM
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CRAB

Recurrent Infection

AL amyloidosis

POEMS

Cryoglobulinemia type I

Hyperviscosity syndrome

American Journal of Hematology, 94(7), 812–827

Plasmacytoma



Management
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Bortezomib/IMiDs/Anti-CD38 based regimen plus steroid

Specific treatment

Autologous stem cell transplantation

Skeletal prevention

Bisphosphanate monthly x2 years

Incurable disease



Management
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Infection

Influenza vaccine

Pneumococcal vaccine

HBV prophylaxis

Herpes prophylaxis: acyclovir

PCP prophylaxis: cotrimoxazole

Thromboprophylaxis

IMPEDE score
SAVED score (IMiDs)



Markedly 
hypercellularity
bone marrow

Normal cell character

• Myeloproliferative neoplasm(CML, PV, ET) but 
abnormal megakaryocyte

• Reactive: erythroid hyperplasia(blood loss, 
hemolysis) leukemoid reaction

Abnormal cell character

• Acute myeloid leukemia

• Acute lymphoblastic leukemia

• Chronic lymphocytic leukemia

• Multiple myeloma

• AML M6

• Myelodysplastic syndrome(MDS)

• Megaloblastic anemia



Markedly Hypocellularity

Aplastic anemia

Hypoplastic MDS

Hypoplastic PNH

Hypoplastic leukemia

Drug induced myelosuppression



Case 4
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Female 35-year-old

Confusion 3 days

Fever without organ specific symptoms

Petechiae on both upper and lower extremities



Blood Smear
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MAHA blood picture
• DIC
• HUS
• TTP
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Hematology, 2018(1), 530–538 Blood, 129(21), 2836–2846
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Blood, 129(21), 2836–2846



TTP Treatment
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Plasma exchange: 
1-1.5x plasma volume once daily until plt >150k x 2 days

High dose steroid: IV methylprednisolone, Dexamethasone

Caplacizumab (inhibit platelet GPIb – VWF A1)

Rituximab



reti 1.5%, absolute reticulocyte count = 42780
LDH 6500

Intramedullary Hemolysis
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Pseudo-TMA

Schistocyte

Macro-ovalocyte

Check TFT
Vitiligo



Other Signs of B12 Deficiency
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Before

After

New England Journal of Medicine, 386(2), 172–172



Case 5
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Female 32-year-old

Bleeding per gum 5 days with anemic symptoms

Petechiae and deep ecchymosis both legs
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Acute Promyelocytic Leukemia (AML-M3)
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• BM FISH for t(15;17) Blood PCR for PML-RARA fusion gene

Investigation

• Bone marrow aspiration and biopsy

• Flow cytometry for leukemia



3.10x



3.40x



3. 100x



3.Satisfied marrow

Hypercellularity 3+

Decrease megakaryocyte 3+

Decrease myeloid 3+

Decrease erythroid 3+

Diffuse infiltration of abnormal promyelocyte 
with dense heavy granule 90%

Imp: acute promyelocytic leukemia (AML-M3)



Acute Promyelocytic Leukemia (AML-M3)

67

Treatment

All-trans retinoic acid based (ATRA)

+ Idarubicin or Arsenic trioxide (ATO)

DIC management

Red cell: LPRC keep Hb >8 g/dL

Platelet: LPPC, SDP keep >50 x109/L
Fibrinogen: Cryoprecipitate keep >150 mg/dL

Coag factor: FFP keep INR <1.5

Prevent differentiation syndrome with dexa 10 mg iv q 12 hr in WBC >5,000-10,000

Blood, 133(15), 1630–1643

10-yr survival rate 77%



Agranulocytosis (normal promyelocyte)

100x

Hypocellular



Case 6
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Male 35-year-old
Presented with progressive dyspnea with low grade fever and bone pain
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ALL



5. 10x



5. 100x



5.
Satisfied marrow

Hypercellularity 3+

Decrease megakaryocyte 3+

Decrease myeloid 3+

Decrease erythroid 3+

Diffuse infiltration of lymphoblast 90%

Imp: acute lymphoblastic leukemia



AML vs ALL
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AML

ALL

CLL



100x

AML



Blood Smear

76Leukocytosis with multistage of myeloid series



Bone Marrow
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Satisfied marrow

Hypercellularity 3+

Dwarf megakaryocyte, normal amount

M:E=20:1

Increase myeloid 3+

Normal erythroid 

Blast 3%

Basophil 5%

Imp: CML chronic phase



Investigation
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Chromosome or FISH for t(9;22)

PCR for BCR-ABL fusion gene



Phase of CML
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Management
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Tyrosine kinase inhibitor
• Imatinib / Dasatinib / Nilotinib

ในระยะยาวถ้าโรคตอบสนองได้ดีมากและอยู่ในที่ที่ตรวจเลือดแบบละเอียดได้
อาจจะพิจารณาหยุดยาได้ถ้าต้องการ

พยากรณ์โรคดีมากถ้ากินยาสม่ าเสมอ

Ponatinib
Failx3

T315I mutation



Discontinuation of TKI
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Approach to Leukocytosis by PBS
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หน้าตาเหมือนกัน (monotonous) หน้าตาต่างกัน

Myeloid differentiation

CML MPN Leukemoid

Lymphoblast
-ใหญ่กลาง(2-3x)
-CP น้อย
-Nucleolus มี
น้อยไม่ชัด

Lymphocyte
-เล็ก(1x)
-CP น้อย
-ไม่มี nucleolus

Myeloblast
-ใหญ่สุด(>3x)
-CP เยอะ
-Nucleolus เยอะใหญ่ชัด
-Granule, Auer rod

ALLCLL AML



Case 7
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Male 58-year-old

Hematoma at left flank 15x15 cm. for 5 days
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Secondary Hemostasis

86



Mixing Test (PT or aPTT)

Uncorrectable 

• at 0 and 2 hr : antiphospholipid 
syndrome

• at 2 hr “time and temperature 
dependent” : Factor VIII inhibitor

Correctable 

• Factor deficiency

87



88



Thank you

For any questions: pisaph@kku.ac.th
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