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Spot Diagnosis




Case 1

Male 78-year-old
chronic fatisue 3 months

PE: markedly pale



Blood Smear

Iron Deficiency Anemia Thalassemia

HCMC, less anisopoikilocytosis HCMC, anisopoikilocytosis

pendil cell, no hemolytic blood picture microspherocyte, polychrome



Clinical Suggestion

Koilonychia Glossitis




[ron Study

Interpretation of iron studies
Iron Chronic Pregnancy/
deficiency disease Hemochromatosis OCP use

Serum iron | } 1 —
Transferrin or TIBC 2 ! t
Ferritin \ t t —

% transferrin saturation ! —N 11 |
(serum iron/TIBC)

Lo sttance, What if IDA + inflammation?
ransferrin—transports iron in blood.

TIBC—indirectly measures transferrin.
Ferritin—1° iron storage protein of body.
*Evolutionary reasoning—pathogens use circulating iron to thrive. The body has adapted a system in which iron is stored

within the cells of the body and prevents pathogens from acquiring circulating iron.




Functional IDA

€ Iron overload

Possible FIDA FIDA
unlikely

AIDA Classic FIDA L Possible FIDA
500

Serum ferritin, ng/mL

Iron overload

Iron overload

800 >1,000

George M. Acta Haematol 2019;142:13

Chronic inflame

CKD

Role of iron

®* prefer IV



ron supplement

Oral:

Ferrous fumarate
Ferrous cluconate

Ferrous sulphate

Intravenous:

lron sucrose

Ferric carboxymaltose

Management KU %ﬂ{
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Duration atleast 3-6 mo.
Side effect: N/V, constipation
NANLAYINUNTOULIAANTA LLAALY L

Side effect: allergy

Follow then repeat ~3-6 mo.



Management
YANAAVDINITVINSILUAN

Occult Gl blood loss
® NSAID

® Gl malignancy
Hypermenorrhea

Chronic intravascular hemolysis



Hemoglobin Typing

Megaloblast Macrocyte | Normocyte

‘;‘;g‘ Liver Spleen Bone marrow
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Prenatal age (weeks) Birth Postnatal age (weeks)
| b Adults
a6, Very small amount (3%) in

adults.

| QY2 Fetal life

| Ly: Embryonic life

| Embryonic life
Embryonic life
Fetal life. Increases in
thalassemia

beta-chain




Hemoglobin Typing KV £

*A2F=q, 0,V
PAzh-a B Oy I
. j—
* A2ABartH = @, B, 8,V A2FA =, B, O, ¥
] o _—
e CsA2A-=-0, B, 8, Y, CS EA=0,3,0,V, [
o — .
* CSA2ABartH = @, B, O, v, CS _EE 0, P
_ * FFA = QL B’ 6’V’ BE
*EF=0q, 0, V, BF
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Hemoglobin Typing EaN S‘é/)}'}/,

*EABart = a, B, BE, O,y

® EFBart = , %, O, V

® EFABart = Q,, B, B, 0, Y

* CSEABart = a, B, BF, O, v, CS

® CSEFBart = a, 3%, 6, Y, CS

® CSEFABart = @, B, B, O, Y, CS
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Hemoglobin Typing

*Hb typing 7 o /aaq)ae
*EA E 25-35%
® A2A A2<3.5% screening test neg AABLI1SAUUNR

® Alpha thall trait (/0L O) U homozygous alpha thal2 ( oI/ Q)

v

*193] typing 1 19 WAL



Case 2

A 73-year-old man, no underlying disease

Anemia with anemic symptoms 3 wks

Neither lymphadenopathy nor hepatosplenomegaly



CBC and PBS

CBC /EDTA blood

RBC

HGB

nsIoMAUTNIN
HCT
MCV
MCH
MCHC
RDW
WBC
PLT
MPV
Plt smear

NE%

RBC agglutination were
CRE Remarl seen, Sample was
CBC Remark incubated 37c befare

andiysis Autoagglutination




: if
Extravascular Hemolysis ). <Y %/,

micro spherocyte

L

polychromasia

/\ 2




®* Hemolytic marker (IVH and EVH)
O LDH
O Indirect hyperbilirubinemia

. O Reticulocytosis (ARC>100,000)
Hemolysis * Intravascular

La bO rato ry O Low serum haptoglobin

O Urine blood positive without RBC

® Extravascular
O  Microspherocyte

O Schistocyte or bite cell/shost cell in PBS /




Coombs test

Direct Anticlobulin Test

Also called antiglobulin test. Detects the presence of antibodies against circulating RBCs.
Direct Coombs test—anti-Ig antibody (Coombs reagent) added to patient’s RBCs. RBCs

agglutinate if RBCs are coated with Ig. Used for AIHA diagnosis.

Indirect Coombs test—normal RBCs added to patient’s serum. If serum has anti-RBC surface Ig,
RBCs agglutinate when Coombs reagent is added. Used for pretransfusion testing.
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Indirect Coombs

Patient component

RBCs +/- anti-RBC Ab

Patient serum +/-
anti-donor RBC Ab

Reagent(s)

s

Anti-human globulin
(Coombs reagent)

\'\7 -’ y

Donor blood

Anti-human globulin
(Coombs reagent)

) Result
(agglutination)

< ‘ Y
N, _( o <
e

N’ N

+) Result
Anti-RBC Ab present

A,

ny |
® =

< @
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+) Result
Anti-donor RBC Ab present

= Result
(no agglutination)

S \
)

vre
© Result
Anti-RBC Ab absent

= Result
Anti-donor RBC Ab absent




About Cold Agslutinin Disease KV %,//

gy

IgG Warm Antibody—Mediated Autoimmune Hemolytic Anemia

Spleen

Macrophages and
antigen-presenting

IsM mediated: 'r:"' \

Best activated at 4°C

Intravascular hemolysis

Extravascular hemolysis
®* Liver > Spleen

Some of intravascular

Less spherocyte in PBS

22

1 Haematologica. 2006:91(4):460. ol Medicine, 385(15), 14071419



Cold-induced Symptoms

Cold agslutinin RBC agelutination Impaired blood flow |

Raynaud phenomenon: Little or no reactive hyperemia

=

Found ~50%
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Diagnostic Clues <V &
Serum cold agelutinin titer > 1:64 (4°C 1-2 hrs)

Cold-Induced Symptoms

Hemolysis: LDH, Haptoglobin, Bilirubin
, Reticulocytosis

Agolutination: Hish MCV, Low Hct than Hb,
PBS

DAT: +++C3d, /+1gG(~20%)"

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



Raynaud Phenomenon )1, <Y] %ﬂ{

Primary

Secondary
Autoimmune: SLE, Scleroderma, DM, RA
Cryogelobulinemia, Cryofibrinogenemia
Environment: Vibration, Cold

Chemical: Vinyl Chloride

Medication: Platinum CMT esp. oxaliplatin



Treatment of AIHA

® Treat precipitate cause
® Severe anemia
® L east 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
Haematologica. 2006;91(4):460
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Adjunctive Treatment for Cold Type 1<, QZ/,

Uy

®* Cold avoidance

® Warmed red cell transfusion

® Erythroid stimulating agents high dose (10,000-80,000 1U/wk)*
® Plasmapheresis: 1-1.5x replace with albumin for emergency?

* “Thromboprophylaxis 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

27



Other Cold-Related Hematologic Disorder )V QZ/,

Paroxysmal cold hemoglobinuria
®* Polyclonal IeG to P anticen
® 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 Joumal of Medicine, 385(15), 1407-1419



Lymphoma with Evans Syndrome

| CBC fEDTA blood
RBC

R i o A

asranzuiun
HCT
MCW
MCH
MCHC
ROW
WBC
PLT
MPY
Plt smear
MNE%
LY%

MO%

DAT pos 3+
Glo = 6.2 ¢/dL




PNH with IDA

Retfic / EDTA blood
RETICULOCYTE COUNT

Reticulocyte hemoglobin equivalent (Ret-He)

CBC /HDTA blood
Hb

RBC
HCT
MCV
MCH
MCHC
ROW
WEBC

PLT

Serum lron f Clot blood
TIBC / Clot blood
Transferin saturated{%) / Clot blood

Femitin fClot blood

LDH 980 1U/ml
Absent of CD55/59 from blood for flow cytometry




Case 3

Male 26-year-old

URI symptoms 3 days

Faticue with jaundice 2 days

31
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G6PD Deficiency with Acute Hemolysis ].<(Y, QZ/,
X link recessive

Complication

®* Hyperkalemia -> arrhythmia

® Hemoeglobinuria -> ATN

® Heart Failure

Management
® Hydration; urine output >1 mUkg/hr
®* Red cell transfusion; Hb >7-8 g/dL

®* Correct electrolyte



Prevent Hemolysis in G6PD Def <V

Fava bean Infection

- Diaminodiphenyl sulfone - Nitrofurantoin (Furadantin)
(Dapsone) « Phenazopyridine (Pyridium)

« Flutamide (Eulexin) « Primaquine

« Furazolidone (Furoxone) - Rasburicase (Elitek)

« Isobutyl nitrite - Sulfacetamide

- Methylene blue - Sulfanilamide

« Niridazole (Ambilhar) « Sulfapyridine

« Acetaminophen (Tylenol) « Chloroquine - Sulfacytine
- Acetylsalicylic acid (aspirin) - Colchicine - Sulfadiazine
- Antazoline (Antistine) - Diphenyldramine (Benadryl) « Sulfaguanidine
« Antipyrine « Glyburide (glibenclamide, Diabeta, - Sulfamethoxazole (Gantanol)
« Ascorbic acid (vitamin C): intravenous Glynase) « Sulfisoxazole (Gantrisin)
doses only reported - |soniazid « Trimethoprim
« Benzhexol (Artane) « L-Dopa « Tripelennamine (Pyribenzamine)
« Chloramphenicol « Quinine « Vitamin K
« Chlorguanidine (Proguanil, Paludrine) « Streptomycin

Pharmacy and Therapeutics, 40(9), 572.



Case 4

Male 48-year-old

Chronic constipation for 3 weeks

PE: moderately pale, no jaundice

Per rectal exam: no rectal mass, yellow feces



CBC [ EDTA blood
RBC

4.00 - 520

[ HGE

HCT

MCV

120-143

36.0-477

B0.0-978

MCH

MCHC

ROW

WEBC

PLT
\

252-320

299-33

11.9-148

4.60 - 10.60

173-383

MPV

B.7-125

437-709

207 -445

34-938

0.7-92

0.0-26

Anemia

Size
ASRnE

A TUNaU

Anisocytosis

N15Y19UvelUNIEANAUDU

%uqﬁﬁéh%@ﬂﬂﬂﬁgaﬂ




Blood Smear

Rouleaux formation

Hyperglobulinemia

Monoclonal

Polyclonal

Calcium 13 mg/dL

Cr 2.2 mg/dL






Bone Marrow Aspiration

39
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48-year-old










Normal Plasma Cell
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Presentation of MM

CRAB
Plasmacytoma
Recurrent Infection
AL amyloidosis

Cryoglobulinemia type |

Hyperviscosity syndrome

POEMS

Mandatory major
criteria

Other major criteria
(one required)

Minor criteria

Other symptoms
and signs

:. o
. \Z%f j

Uy
1. Polyneuropathy (typically demyelinating)

2. Monoclonal plasma cell-proliferative
disorder (almost always A)

3. Castleman disease®
4. Sclerotic bone lesions

5. Vascular endothelial growth factor
elevation

6. Organomegaly (splenomegaly,
hepatomegaly, or lymphadenopathy)

7. Extravascular volume overload (edema,
pleural effusion, or ascites)

8. Endocrinopathy (adrenal, thyroid,’
pituitary, gonadal, parathyroid, pancreatic®)

9. Skin changes (hyperpigmentation,
hypertrichosis, glomeruloid hemangiomata,
plethora, acrocyanosis, flushing, white
nails)

10. Papilledema
11. Thrombocytosis/polycythemia®

Clubbing, weight loss, hyperhidrosis,
pulmonary hypertension/restrictive lung
disease, thrombotic diatheses, diarrhea,
low vitamin B4, values

Abbreviation: POEMS, polyneuropathy, organomegaly, endocrinopathy,
M-protein, skin changes.

The diagnosis of POEMS syndrome is confirmed when both of the
mandatory major criteria, one of the three other major criteria, and one of
the six minor criteria are present.

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




Counseling

Reduce tumor burden:and suppress residual disease

Asymptomatic Symptomatic
Phase Phase

F o

A

: Myeloma :
: Relapse

Ffelapse

MGUS or : Refractory
Smoldering : ! Relapse
Myeloma 5 ;

c
o)
2
-
m
-
o)
5
l—

Plateau Remission

| Therapy |1l 1l

* Time

Multiple myeloma is an incurable but controllable disease




Management KU %
Incurable disease

Specific treatment

Bortezomib/IMiDs/Anti-CD38 based regimen plus steroid
Autologous stem cell transplantation

Skeletal prevention

Bisphosphanate monthly x2 years



Management <V &

Infection Thromboprophylaxis

Influenza vaccine IMPEDE score

. SAVED score (IMiDs)
Pneumococcal vaccine

HBV prophylaxis
Herpes prophylaxis: acyclovir

PCP prophylaxis: cotrimoxazole



e Myeloproliferative neoplasm (CML, PV, ET, PPMF)
but abnormal megakaryocyte

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

Markedly
hypercellularity

bone marrow e Acute myeloid leukemia
e Acute lymphoblastic leukemia
e Chronic lymphocytic leukemia
e Multiple myeloma
e AML M6
e Myelodysplastic syndrome (MDS)
e Megaloblastic anemia




Markedly Hypocellularity

Aplastic anemia

Hypoplastic MDS

Hypoplastic PNH

Hypoplastic leukemia

Drug induced myelosuppression



Signs of Congenital Aplastic Anemia <V

ANIWNYANENS  UHANUIAuVaUInU
FACULTY OF MEDICINE KHON KAEN UNIVERSITY

9 Fanconi anemia

- Dyskeratosis
congenita (DC)

Figure | Clinical findings.
Notes: (A) Abnormal skin pigmentation. (B) Leukoplakia. (C) Nail dystrophy.

(D and E) Hyperkeratosis and hyperpigmentation of the palms and soles.
JBM. Dove Press; 2014;5:157-67




Treatment Paradigm for Counseling

Non-severe

Severe acquired s -
1. ;dﬂ’aﬂu'mm‘a‘mnfﬂﬁmma

aplastic anemia 2. 413aA28n 3. AN1TAALTD

a1g < 50 1 uazd MSD |
laild o

. ang < 18 T uazlaill MSD whdunmainisg fidarisras Anabolic steroids
ATG + CSA MSD-HSCT N —

«----  MUD-HSCT 1A CBC 1Tlusyay ANgSNEN 138 CSA

(+ Eltrombopag)

NANITARUAUDIN 3-4 LRAY TienAaiiasntnauan 12
IABUUAIADE 9 ARENRIAY NANISADUAUDIN 6

[ aid

nuAlY 18 1HaU LABY

14 csA Aaaumsu 11l uwaaras Second line treatment
ANATUIRALNAY * 2" ATG + CSA

1% ATG + CSA  |e——— "ailAua

(+ eltrombopag AUATU 6 LABY) * HSCT if available suitable o @
nauLtwdn

donors HANITAALAURIN 3-4 LADY

v

nauLEluda * Eltrombopag
* Anabolic steroids

oua Tdlona

4% CSA saatnaias 12 * 2" ATG + CSA

* Transfusion support - . L > .
LAY URIADLAURILANT * MSD-HSCT a1ang < 50 1l

ua2Aas ) ANEIAY 25 mg VN *® Transfusion support

NALLAG "ail# eltrombopag monotherapy LIl second line ‘I.ugjfﬂ’l g liaauanaIdanIsin 3 IABUIUVNA

eltrombopag J2unU ATG+CSA 1u first line treatment
ATG = antithymocyte globulin CSA = cyclosporine A HSCT = hematopoietic stem cell

transplantation MSD = matched sibling donor MUD = matched unrelated donor
ATG = antithymocyte globulin  CSA = cyclosporine A MSD-HSCT = matched sibling donor-

hematopoietic stem cell transplantation




Case 5

Female 35-year-old
Confusion 3 days
Fever without organ specific symptoms

Petechiae on both upper and lower extremities



Blood Smear

MAHA blood picture

+ thrombocytopenia
DIC
HUS
TTP

Schistocyte = Fragmented RBC
™ MAHA = Schistocyte + hemolysis

TMA = MAHA+Thrombocytopenia

+/- organ damage

55




TTP = Absent of ADAMTS13 =2 TMA

Table 2. Clinical and laboratory findings in TTP*7'2

Frequency (%)

Clinical presentation, %

MAHA with thrombocytopenia 100
Neurological abnormalities 39-80
Major 18-53
Minor 27-42
Fever 10-72
Gastrointestinal symptoms 35-39
Renal involvement 10-75
Classic pentad* 7
Laboratory findings
Median platelet count, % 10%/L 10-17
Median creatinine, pmal/L 0.96-1.42
Median LDH, U/L 1107-1750
Median hematocrit, % 20-27

Thrombotic
Thrombocytopenic

Physiology
Purpura

Ultralarge VWF multimers
secreted from endothelial cells

©
& o

No
ADAMTS13

-

Circulating
ultralarge
VWF multimers

Circulating
normal
VWF multimers

ADAMTS13

Endothelium

’ erythrocyte ¥

{:} platelet

¥
Blood flow Schistocytes

(blood smear)

Tissue
ischemia

Microthrombi

| r'f. (anatomopathology)

Hematology, 2018(1), 530-538

Blood, 129(21), 2836-2846




Primary

immune-mediated
59%

Autoimmune disease 10%

Infection and HIV 9%

Congenital 5%

Cancer 5%

Pregnancy

Drug 3%
Transplant 2%
Others 3%

Blood, 129(21), 2836-2846



TTP Treatment

Plasma exchange:

1-1.5x plasma volume once daily until plt >150k x 2 days
High dose steroid: IV methylprednisolone, Dexamethasone

Rituximalb

Caplacizumab (inhibit platelet GPIb — VWF A1)



Pseudo-TMA

)

Matro-ovalecyte

Sehistocyte

#

Cheek TRT
Vitilico

vanliimnmsniveruuasiaimaiin ((weslws 66980 , 66984) Test Name Specimen

e

- : Result
Test Name/Specimen Type Result Unit Reference Value 1 |Anti-parietal cell antibody serum 40
Vitamin B12 / Clotted biood <50 —w Jp—— 2 |Anti-intrinsic factor antibody ietim Posi
| ositive




Intramedullary Hemolysis

Test Name/Specimen Type
CBC /EDTA blood

Reference V. BUN / Clot blood

RBC

HGB

HCT

MCV

MCH

MCHC

RDW

WBC

PLT

MPV

Plt smear

NE%

4.00

-520

CREATININE / Clatted Blood
CREATININE. 32202

eGFR(CKD-EPI) age >=18
SODIUM / Clot blood
POTASSIUM / Clot blood
BICARBONATE / Clot blood
CHLORIDE / Clot blood
CHOLESTEROL / Clot blood
TOTAL PROTEIN / Clot blood
ALBUMIN / Clot blood
Glaobulin / Clot blood
TOTAL BILIRUBIN / Clot blood

DIRECT BILIRUBIN / Clot blood

reti 1.5%, absolute reticulocyte count = 42780
LDH 6500




Other Siens of B12 Deficiency

Before

After

‘0- 3
e, 386(2),[172-172



Case 5

Female 32-year-old

Bleeding per sum 5 days with anemic symptoms

Petechiae and deep ecchymosis both legs



Test Name/Specamen Type Resuit Unit Ref erence Vdue

PTANR / 32% Sodeum ctrate Hood
PT M1 = 00 126
INR 125

1T /7 32% Sadam ctrate Hood
aPTT 09 e 263-385
APTT Rato 095

CBC /HDTA bload
RBC 225 106/ 400 -520
HGB 59 ghil 20143
HCT B8O .~ %0 477
MCV 8.0 L 800 978
MCH 52 P 252-30
MCHC 3 gl 299-343
RDW 11 - .14 8
WBC 193 10030 450 80
PLT n 10°3/d 173- 383
MPV —= [ 87 -125
Pt smear Decreased
NE% 25 ~ 437-708
LY% 1138 ~ 201 -445
MO% 29 % 14 -98
EO% %63 - 07-92

A% 00 - 0026







Acute Promyelocytic Leukemia (AML-M3) IV %f/,

Investigation

® Bone marrow aspiration and biopsy
®* Flow cytometry for leukemia

® BM FISH for t(15;17) Blood PCR for PML-RARA fusion gene



ANUIWNYAMENS  UHAINEM&auvaUIlinu
FACULTY OF MEDICINE KHON KAEN UNIVERSITY




ANUIWNYAMENS  UHAINEM&auvaUIlinu
FACULTY OF MEDICINE KHON KAEN UNIVERSITY




<V

ANUIWNYAMENS  UHAINEM&auvaUIlinu
FACULTY OF MEDICINE KHON KAEN UNIVERSITY




v . |
UHYIheMagvaulinu \‘

KHON KAEN UNIVERSITY




Flow Cytometry

Department: 4C Specimen: Bone maroow Received date: 18-6-2024
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Flow Cytometry

Autumpon_LAE955 - AL T3
- P1

Rt . ' 15.05
1 1w w0 1w et et
e clgG1 PE-A
Autumpon_LA6955 - AL T3
- P1
104 1.42 0.06
10%
< |
=
0.02

] 1w 10 10 1wt 10’
clgG1 APC-R700-A

Autumpon_LA6955 - AL T3
- P1
10-19.78 0.00

10

FITC-A

AT 0.00
] 1w 1w w0 1wt 100
clgG1 APC-A

Autumpon_LA6955 - AL T4
-P1

CD34 FITC-A
3

g

|:| 1 1ee 1t 10t 10°

Anti-MPO PE-A
Autumpon_LA6955 - AL T4
-P1
10% 6.62 0.03

CD34 FITC-A

2.90

1 w0 102 102 1w0f 0

cCD3 APC-R700-A

Autumpon_LA6955 - AL T4

_ -P1
10 48.48 0.00
< 1¢*
[
E
[T
=t
m
[a)
[
) 0.00
1 1 10 100 10t 10°

cCD79% APC-A

Autumpon_LAB955 - AL
T4 - Blast
10 0.04 10.07

CD34 FITC-A
3

10
1+
10+ B
R L T N 1

Anti-MPQO PE-A

Autumpon_LA6955 - AL T4

- Blast
10 9.82 0.00
<t
=
S
o
[
0.01
[ 102 100 10 108
‘ cCD3 APC-R700-A
Autumpon_LA6955 - AL T4
- Blast
10% 7.62 0.02
<Ly
=
[T
o5
o
L)
0.21

d 1w e e et 108

cCD79a APC-A

Autumpon_LA6955 - AL T3
- P1

O o @ 0 0t 10
' clgG1 BV421-A

Autumpon_LA6955 - AL T3

- P1
0.20
0.00
| 10" 102 100 10 10°
e BV605-A

Autumpon_LA6955 - AL T4
-P1

CD34 FITC-A

0.15

] 10" 102 1 10*  10°

TdT BV421-A

Autumpon_LA6955 - AL T4
-P1

CD34 FITC-A

1 10" 102 1] 10t 10°

HLA-DR BV605-A

1 10 102 100 10t 108

Autumpon_LA6955 - AL T4
- Blast
10 10.24 0.07

CD34 FITC-A

0.20

[ 100 102 100 10t 108

TdT BV421-A
Autumpon_LA6955 - AL T4
- Blast

0.35
<
=
&
a)
o

125

HLA-DR BV605-A



Acute Promyelocytic Leukemia (AML-M3) IV %f/,

gy

10-yr survival rate 77%
ITreatment

All-trans retinoic acid based (ATRA)

+ |darubicin or Arsenic trioxide (ATO)

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

DIC management
Red cell: LPRC keep Hb >8 ¢/dL
Platelet: LPPC, SDP keep >50 x10°/L
Fibrinogen: Cryoprecipitate keep >150 meg/dL
Coag factor: FFP keep INR <1.5

72
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Case 6

Male 35-year-old

Presented with progressive dyspnea with low grade fever and bone pain

CBC /EDTA blocd
RBC ; 4.70-6.20

HGB 2 13.0-16.7
HCT : % 405-50.8
MCV z - 800-978
MCH ? - 2562-320
MCHC < 209-343
RDW a 11.9-148
WBC 4.60 - 10.60

PLT 173- 383

MPV - 87-125

Plt smear

Blast

NE%

LY%

MO%
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AML vs ALL

ALL

AML
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Blood Smear

Leukocytosis with multistage of myeloid series



Bone Marrow
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Investigation

Chromosome or FISH for t(9;22)

PCR for BCR-ABL fusion gene
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Criteria

ACCELERATED PHASE
Blasts (PB or BM)

Blasts plus promyelocytes
(PB or BM)

Basophils (PB)
WBC
Thrombocytopenia

Thrombocytosis
Anemia
Splenomegaly

Cytogenetics

Response to TKI (provisional
criteria)

BLAST PHASE
Blasts (PB or BM)
Other

Phase of CML

>20%

>100 x 109/L
<100 x 109/L
unrelated to therapy
>1,000 x 10%/L
unresponsive to tx

Hb<8 g/dL,
unresponsive to tx

Unresponsive to tx

CE, on treatment

>30%

Extramedullary blast
proliferation (apart from
spleen)

15-29%
o with blasts

>100 x 10°/L

<100 x 10%/L
unrelated to therapy

Unresponsive to tx

CE, on treatment

>30%

Extramedullary blast
proliferation (apart from
spleen)

156-29%
>30% with blasts
<30%

20%

<100 x 10%/L
unrelated to therapy

ACA/Ph+ major route,
on treatment

>30%

Extramedullary blast
proliferation (apart from
spleen)

Occurrence of >2 mutations In BCR-ABL1
during TKI therapy

>20%
Extramedullary blast proliferation, or
large foci or clusters of blasts in the BM biopsy

IBMTR, International Blood and Marrow Transplant Registry; MDACC, M.D. Anderson Cancer Center; ELN, European LeukemiaNet; WHO, World Health Organization; PB, peripheral
blood; BM, bone marrow; CE, clonal evolution; ACA/Ph+, additional chromosome abnormalities in Philadelphia-positive cells; CHR, complete hematologic response.
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DEFINITIONS OF ADVANCED PHASE CML

NCCN Guidelines Index
Table of Contents
Discussion

Clinical trials in the TKI era have mostly utlllzed the modified MD Anderson Cancer Center (MDACC) criteria’2 or the International Bone
Marrow Transplant Registry (IBMTR) criteria.? The use of the International Consensus Classification (ICC)? or the World Health Organization
(WHO) criteria® for the diagnosis of AP-CML and BP-CML is not recommended.

Modified MDACC Criterial:2

* Peripheral blood myeloblasts 215% and <30%
* Peripheral blood myeloblasts and promyelocytes combined 230%

* Peripheral blood basophils 220%

« Platelet count €100 x 10%L unrelated to therapy
« Additional clonal cytogenetic abnormalities in Ph+ cells?

IBMTR criteria®
Myeloid BP-CML

* 230% blasts in the blood, marrow, or both

« Extramedaullary infiltrates of leukemic cells

Lymphoid BP-CML

* Any increase in lymphoblasts in peripheral blood or bone marrow
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Management

Tyrosine kinase inhibitor

* |matinib / Dasatinib / Nilotinio ~ msssssssss) Ponatinib/Asciminib
13151 mutation
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Discontinuation of TKI
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DISCONTINUATION OF TKI THERAPY

General Considerations

* Discontinuation of TKI therapy appears to be safe in select patients with CML.

* Consult with a CML specialist to review the appropriateness for TKI discontinuation and potential risks and benefits of treatment
discontinuation, including TKI withdrawal syndrome.

* Clinical studies that have evaluated the safety and efficacy of TKI discontinuation have used strict eligibility criteria and have mandated
more frequent molecular monitoring than typically recommended for patients on TKI therapy.

* Some patients have experienced significant adverse events that are believed to be due to TKI discontinuation.

* Discontinuation of TKI therapy should only be performed in patients who give consent after a thorough discussion of the potential risks and
benefits.

» Consultation with an NCCN Panel Member or center of expertise is recommended in the following circumstances:
» Any significant adverse event believed to be related to treatment discontinuation.
» There is progression to AP-CML or BP-CML at any time.
» MMR is not regained after 3 months following treatment reinitiation.

* Qutside of a clinical trial, discontinuation of TKI therapy should be considered onlx if all of the criteria included in the list below are met.

Criteria for TKI Discontinuation

* CP-CML. No prior history of AP-CML or BP-CML.

« On approved TKI therapy for at least 3 years.?P

* Prior evidence of quantifiable BCR::ABL1 transcript.

« Stable molecular response (MR4; BCR::ABL1 £0.01% IS) for 22 years, as documented on at least 4 tests, performed at least 3 months apart.?

* Access to a reliable qPCR test with a sensitivity of detection of at least MR4.5 (BCR::ABL1 <0.0032% IS) and that provides results within 2
weeks.

* Molecular monitoring every 1-2 months for the first 6 months following discontinuation, bimonthly during months 7-12, and quarterly
thereafter (indefinitely) for patients who remain in MMR (MR3; BCR::ABL1 £0.1% IS).

* Prompt resumption of TKI within 4 weeks of a loss of MMR with monthly molecular monitoring until MMR is re-established, then every 3
months thereafter is recommended indefinitely for patients who have reinitiated TKI therapy after a loss of MMR. If MMR is not achieved after
3 months of TKI resumption, BCR::ABL 1 kinase domain mutation testing should be performed, and monthly molecular monitoring should be
continued for another 6 months.




Approach to Leukocytosis by PBS
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Case 7

Male 58-year-old

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

* Intrinsic: factor XlI, XI, 1X, VIII
e Extrinsic: factor VII, TF

Waterfall cascade - Common: factor X, V, I, |
“describe coagulogram”

no effect on coagulogram:
* Factor XIlIlI

aPTT
CONTACT ACTIVATAION i o
(lNTRlelC) PATHWAY Fibrinogen

PT

“_» l Factor I1a (thrombin)

TISSUE FACTOR e
ibrin monomer
l Self-assembly

TR T Qe eeinpnse
“ rotohbri
. . o e T T

EESE - I Factor x1mia
— 7S ’B Antithrombin

Prothrombin (11) Y Thrombin (lla) Il Longitudinal Transverse
cross-linking cross-linking
Fibrin (la)

Cross-linked fibrin clot Cros=linked fibnn .\O.//.O.\;\.O/.&\.




Mixing Test (PT or aPTT)

e at 0 and 2 hr : antiphospholipid
syndrome

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

e Factor deficiency

Mixing Study

Deficiency

d

Inhibitor

0% 100%

Normally coagulation factors are 50- 150 %

Prolonged PT or aPTT occurs when
coagulation factors < 35-40%

Correctable

Normal
coagulation
time

Uncorrectable

prolonged
coagulation
time
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CHARACTERISTIC

Presentation
Incidence

Genetic Inheritance
Incidence between Sexes
Patient Population

FVIII relationship to bleeding
severity

Bleed location

Site of care

Treatment goals

ACQUIRED
Spontaneous
Approx. 0.1-1.5 cases per million per year

No known pattern
Equal

Mostly elderly, some postpartum females
Cannot be predicted by FVIII levels

Mostly in skin, muscles, soft tissues, and
mucous membranes

In hospital

Immediate control of acute bleeding, inhibitor
eradication using immunosuppressive agents,
long-term management of underlying causes

HTC, Haemophilia treatment centre
1. Collins P, et al. BMC Res Notes 2010;3:161; 2. Franchini M, Mannucci PM. Thromb Haemost 2013;110(6):1114-20; 3. Knoebl P, et al. J Thromb Haemost 2012;10(4):622-31;

4. Hemophilia: Facts. Centers for Disease Control and Prevention Web site. http://www.cdc.gov/ncbddd/hemophilia/facts.html. Accessed September 2018;

5. CDC Hemophilia. Data and Statistics. https://www.cdc.gov/ncbddd/hemophilia/data.html. Accessed September 2018; 6. Baudo F, De Cataldo F. Haematologica 2004;89(1):96-100;
7.Green D, Lechner K. Thromb Haemost 1981;45(3):200-3; 8. Baudo F, et al. Blood 2012;120(1):39-46

CONGENITAL
Chronic
Approx. 1 in 5000 male births

Inherited
Primarily affects males

Identified early in life
Correlation between FVIII levels and severity

Mostly in joints and also in muscles and soft
tissue

At-home administration or HTCs

Minimise bleeding episodes for lifelong disease

management



Immunotherapy of Acquired Hemophilia A

Andreas Tiede, Hannover Medical School, Germany

Treatment goals of AHA

Treat acute top inhibitor
bleeding formation

Bypassing agents Corticosteroids
rFVII, APCC
Cyclophosphamide
Porcine recombinant FVIII
Rituximab and others
Demopres-in, hFVII*

rkVIl, recombinant factor Vlla (eptacog alfa activated); APCC, activated prothrombin complex concentrate, hFVIII, human FVIII concentrates
*Note that desmopressin and human FVIII are less effective than the other options and are not recommended




Bypassing Agents

Feature NovoSeven (rFVlia) FEIBA (aPCC)
Type Recombinant (Synthetic) Plasma-derived (Human)
Main Content Pure FVlla Mixed (FIlI, Vlla, IX, X, Xa)

Key Driver Hish-dose FVlla FXa + Prothrombin (FlI)
Mechanism Platelet-surface activation Prothrombinase bypass
Frequency Every 2 hours Every 6-8 hours

Safety No viral risk Small viral risk (Screened)
Action Point Replaces Tenase (9a+8a) Provides ready-made FXa
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For any questions: pisaph@kku.ac.th
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