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Case 1: Multiple bruises of 6 months history
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Noris M, Galbusera M. The complement alternative pathway and hemostasis. Immunol Rev. 2023
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ISTH Bleeding Assessment Tool

SYMPTOMS
(up to the time of
diagnosis)
08 18 2 3 4
Epistaxis No/trivial - > 5/year or Consultationonly*  Packing or cauterization or Blood transfusion or replacement therapy (use of
- more than 10 minutes antifibrinolytic hemostatic blood components and rFVlla) or
desmopressin

Cutaneous No/trivial For bruises 5 or more (> 1cm) in exposed  Consultation only* Extensive Spontaneous hematoma requiring blood

areas transfusion
Bleeding from minor No/trivial -> 5/year or Consultation only* Surgical hemostasis Blood transfusion, replacement therapy, or
wounds - more than 10 minutes desmopressin
Oral cavity No/trivial Present Consultation only* Surgical hemostasis or Blood transfusion, replacement therapy or

antifibrinolytic desmopressin

Gl bleeding No/trivial Present(not associated with ulcer, portal Consultation only* Surgical hemostasis, Blood transfusion, replacement therapy or

hypertension, hemorrhoids, angiodysplasia)

antifibrinolytic

desmopressin




Hematuria

Tooth extraction

Surgery

Menorrhagia

Post-partum
hemorrhage

Muscle hematomas

Noftrivial

No/trivial or
none done

Nof/trivial or
none done

Noftrivial

Nof/trivial or
no deliveries

Never

Present
(macroscopic)

Reported in <25%
of all procedures, no
intervention**

Reported in <25%
of all procedures, no
intervention**

Consultation only*
or
- Changing pads
more frequently
than every 2 hours
or
- Clot and flooding
or
- PBAC score>100"

Consultation only*
or

- Use of syntocin
or

- Lochia > 6 weeks

Post trauma, no
therapy

Consultation only*

Reported in >25% of
all procedures, no
intervention**

Reported in >25% of
all procedures, no
intervention**

- Time off
work/school > 2/year
or
- Requiring
antifibrinolytics or
hormonal or iron
therapy

- Iron therapy
or
- Antifibrinolytics

Spontaneous, no
therapy

Surgical hemostasis,
iron therapy

Resuturing or packing

Surgical hemostasis or
antifibrinolytic

- Requiring combined
treatment with
antifibrinolytics and hormonal
therapy
or
- Present since menarche
and > 12 months

- Requiring blood transfusion,
replacement therapy,
desmopressin
or
- Requiring examination
under anaesthesia and/or the
use of uterin balloon/package
to tamponade the uterus

Spontaneous or traumatic,
requiring desmopressin or
replacement therapy

Blood transfusion, replacement
therapy or desmopressin

Blood transfusion, replacement
therapy or desmopressin

Blood transfusion, replacement
therapy or desmopressin

- Acute menorrhagia requiring
hospital admission and
emergency treatment
or
- Requiring blood transfusion,
Replacement therapy,

Desmopressin,
or
- Requiring dilatation & curretage
or endometrial ablation or
hysterectomy)

- Any procedure requiring critical
care or surgical intervention (e.g.
hysterectomy, internaliliac artery
legation, uterine artery
embolization, uterine brace
sutures)

Spontaneous or traumatic,
requiring surgical intervention or
blood transfusion



Hemarthrosis

e Post trauma, no Spontaneous, no Spontaneous or traumatic,
therapy therapy requiring desmopressin or
replacement therapy
CNS bleeding Never - - Subdural, any intervention
1 /\
Other bleedings Noftrivial Present Consultation only* Surgical hemostasis,

antifibrinolytics

ISTH-SCC BAT Score Interpretation
0-3 Typical
Adult males L _
24 Atypical
0-5 Typical
Adult females vp _
>6 Atypical
Children (<18 0-2 Typical
years) >3 Atypical

Spontaneous or traumatic,
requiring surgical intervention or
blood transfusion

Intracerebral, any intervention

Blood transfusion or replace ment
therapy or desmopressin

Rodeghiero F, Tosetto A, Abshire T, et al. ISTH/SSC bleeding assessment tool: a

standardized questionnaire and a proposal for a new bleeding score for inherited
bleeding disorders. Journal of Thrombosis and Haemostasis. 2010;8(%):2063-2065.



WEBC

4.2 - 10,0 x10exp9/L
RBC

3.80 - 510 x10expi2/L
Hemaoglobin

11.2 - 149 g/dL
Hematocrit

36.0 - 48.0 %

MCV

§5.2 - 100.2 fL

MCH

27.0- 324 pg
MCHC

29,5 - 34,2 g/dL
RDW

11.8- 144 %
Platelets

168 - 382 x10exp9/L
MPV

9.6-125fL

MREC %
-1.0-0.0%

MREC (absolute)
¥10expd/L

Immature Granulocytes %

%

Immature Granulocytes (absolute)

0.0 - 0.1 x10exp9/L
Seg Neutrophil %
%

Seg Neutrophil (absolute)

1.9 - 6.7 x10exp9/L
Lymphocyte %

%

Lymphocyte (absolute)
1.0 - 3.3 x10exp9/L
Monocyte %

%

Monocyte (absolute)
0.3 - 0.9 x10exp9/L
Eosinophil %

%

Eosinophil (absolute)
0.0 - 0.4 x10exp9/L
Basophil %

%

Basophil (absolute)
0.0 - 0.1 x10exp9/L

3.57w
10.2 v

33.0v
92 .4

28.6

30.9

15.94
1989

9.5+
0.0

0.7
12.8

Glucose

ey - 99 MG/DL
BLUM

6 - 24 MG/DL
Creatinine

0.44 - 1.03 MG/DL
Sodium

135 - 145 MEQ/L
Potassium

3.6 - 5.1 MEQ/L
Chloride

93 - 110 MEQ/L
co2

22 - 32 MEQ/L
Anion Gap

3-13

Calcium

8.5 - 10,5 MG/DL
eGFR

Abnormal <60 ML/MIN/1.73M

Prothrombin Time

134 ~
34 A

1.73 4~
137

106

27 v

123

INR 102
PTT £
PTT 1350 A B |
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Workup of a Prolonged PT or aPTT

Investigations
To distinguish between a single

factor deficiency and inhibitor, an
immediate 50:50 mix is performed
when the prolongation is greater
than 4 seconds from the upper
limit of normal .

Control
plasma

Patient
plasma

This test is performed by combining one part patient’s

plasma with one part normal plasma.

An aPTTor a PT is then
performed on the 50:50 mix

Interpretation

The mixture “corrects” if the aPTT
is within 3-4 seconds of normal
and the PT is within 2 seconds of
normal.

50:50 mix

Specificinhibitor

Does not
correct

Non-specific
inhibitor

Multiple factor
deficiencies

Corrects

Suggests single
factor deficiency

The 50:50 mix may not
completely correct in
the case of multiple
factor deficiencies




! T

factor inhibitors.

Autoimmune FVIllinhibitors cause
acquired hemophilia A. Alloimune FVIII
inhibitors occur in patients with
congential hemopiliha A and render the
replaced FVIII less or not effective.
These are the most common specific

Control
plasma

Patient l

plasma

37°C

2 hours )

Acquired hemophilia: the
autoantibodies are temperature and
time sensitive.

When the mix is incubated at 37° Celsius for
two hours, the 50:50 aPTT remains
prolonged (i.e. does not correct)

Specific factor levels are
more informative than the
50:50 mix.

Spedcific factor levels are performed by
combining one part patient’s sample with
commercial factor deficient plasma.

Factor deficient plasma: Commercial plasma
completely deficient in a factor relevant to the
PT (e.g. FVII, X) or aPTT (e.g. FVIII, IX, X1, XII).

I
Patient .
[ ]
plasma .

An aPTT or PTis performed on the
mix and factor levels are derived
from a calibration curve

The Bethesda assay is used to
quantitate specific factor
inhibitors.

One Bethesda unit is defined as
that amount of inhibitor that
results in 50% residual FVIII:C
activity after incubation at 37°

Celsius for two hours.
No incubation is needed for factor
l inhibitors that are not time

sensitive (i.e. FIX)

: A
G

The inhibitor concentration
is derived from a graph
depicting factor VIII (Y axis)
activity versus inhibitor
units (x axis).

When defining a patient’s
inhibitor titer, derive the
inhibitor titer from the
graph and multiply by the
dilution to obtain the final
titer.

100

Residual FVIII Activity [IU/dI]

Type Il Inhibitor

Types of inhibitors

Kinetics

Clinical syndrome

Type 1

Alloantibodies arising in a person
with congenital haemophilia
treated with FVIII concentrates

Type | Inhibitor

Type ll

Autoantibodies as seen in acquired
haemophilia A

1
Incubation Time [Hours]

Elbaz C, Sholzberg M. An illustrated review of bleeding assessment tools and common coagulation tests. Res Pract Thromb Haemost. 2020




Quantitative or
Qualitative defect in
platelets

<
*

Mucosal bleeding of the gums
and gastrointestinal tract is
more characteristic of a
platelet disorder than of a
coagulopathy

Bleeding gums can also arise
from gingivitis or gingival
leukemic infiltration

BLEEDING AND BRVISING

DISORDERS OF HEMOSTASIS

l

Deficiency or an inhibitor of a coagulation factor

NORMAL PT/NORMAL PTT:

* Von Willebrand's disease

¢ Factor XIIl deficiency

* Disorders of fibrinolysis

« Disorders of vascular integrity

Clotting cascade is intact- test for Von Willebrand
disease
* Von Willebrand factor Ag
* Von Willebrand factor activity (also called ristocetin
cofactor activity)
« factor Vil level

NORMAL PT/ABNORMAL PTT:

Abnormality in the intrinsic pathway

Perform a PTT mixing study to distinguish abnormalities
in the clotting factors (VIII, IX, and XI) vs. clotting factor
inhibitors- factor VIl inhibitor and lupus anticoagulant

Inherited
* Deficiency of factor VIII, IX, or XI
* Deficiency of factor X, prekallikrein, or HMW
kininogen (not associated with a bleeding diathesis)
* von Willebrand disease
Acquired
¢ Heparin, dabigatran, argatroban, direct factor Xa
inhibitors (variable)*
* Acquired inhibitor of factor VIIl, IX, XI, or XII
¢ Acquired von Willebrand syndrome
* Lupus anticoagulant (more likely to be associated
with thrombosis than bleeding)

ABNORMAL PT/NORMAL PTT

Suggests an abnormality in the extrinsic pathway.
If the PT remains prolonged after Vitamin K administration,
evaluation of factor VIl should be undertaken.

Inherited
« Factor VIl deficiency
Acquired
» Mild vitamin K deficiency
« Liver disease
» Warfarin
* Acute DIC

ABNORMAL PT/ABNORMAL PTT

Prolongation of the PT and the PTT suggests liver failure,
disseminated intravascular coagulation, or defects in the
common pathway to the intrinsic and extrinsic pathways.
The appropriate evaluations to discern these causes are
liver function tests (if not already performed), fibrinogen
levels, and testing factor assays
Inherited

 Deficiency of prothrombin, fibrinogen, factor V, or factor

X

» Combined factor deficiencies
Acquired

* Liver disease

¢ Acute DIC

« Severe vitamin K deficiency

 Anticoagulants (warfarin, direct thrombin inhibitors,
others)*
Acquired inhibitor of prothrombin, fibrinogen, factor V,
or factor X

» Amyloidosis-associated factor X deficiency
« Anticoagulant rodenticide poisoning

O@ravﬂ(s

Disruption in vascular integrity

e Vasculitis
e Amyloidosis
e Scurvy

Connective Tissue disorders
e Ehlers Danlos

Nutrition:
e Vitamin C



What is the diagnosis?

Factor VIII Activity <1%
50 - 150 %
Factor VIII Inhibitor Assay

<1.0 B.U.



Acquired Hemophilia A management

Clinically relevant bleeding

If anti-porcine titer
low or undectable

A\ 4

or before invasive procedures | ~————-----

If other options
unavailable and low
anti-human titer

C T T
! I
rFVila APCC rpFVIII ! hFVII
|
50-100 U/kg 200 U/kg 50-100 U/kg
eiSrugzj-kagh every 8-12h followed by followed by
Y (max 200 per d) tailored dosing tailored dosing

|

!

Close monitoring of FVIII activity

h 4

A 4

Clinical assessment of efficacy
Increase dosing interval if no further bleeding
Switch treatment option if ineffective

Tiede A et al International recommendations on the diagnosis and treatment of acquired hemophilia A. Haematologica. 2020

FVIIl 21% and
<20 BU/ml

FVIII <1% or
>20 BU/ml

Steroids alone
for 3-4 weeks

Steroids +
CTX or rituximab
for 3-4 weeks

Add CTX or

rituximab if not
responding

Add CTX or
rituximab if not
responding




Case 2: Fever, confusion and shortness of
breath on exertion




WBC 4.2 - 10.0 x10exp9/L 7.8 |
RBC 3.80-5.10 x10expl2/L 1.58 Low
Hemoglobin 11.2 - 14.9 g/dL 4.5
|Hematocrit 36.0 - 48.0 % |15.0 Low |
MCV  85.2-100.2 fL 94.9 |
MCH 27.0-32.4pg 28.5
MCHC 29.5-34.2 g/dL 30.0
RDW  11.8-14.4% 25.1 High
Platelets 168 - 382 x10exp9/L 5

INRBC % -1.0- 0.0 % 1.4 High |
NRBC (absolute) x10exp9/L 0.1

Seg Neutrophil % 69.0

Seg Neutrophil (absolute) 1.9 - 6.7 x10exp9/L 54
Lymphocyte % 21.0
Lymphocyte (absolute) 1.0 - 3.3 x10exp9/L 1.6
Monocyte % 7.0
Monocyte (absolute) 0.3 - 0.9 x10exp9/L 0.5
Eosinophil % 1.0
Eosinophil (absolute) 0.0 - 0.4 x10exp9/L 0.1
Basophil % 0.0
Basophil (absolute) 0.0 - 0.1 x10exp9/L 0.0

Reticulocyte Hgb 30.6 - 36.0 pg
Immature Reticulocyte Fraction 4.2 -21.9 %

Reticulocyte %
Retic Ct Abs

09-2.7%

39.0 - 129.9 x10exp9/L

31.0
39.5 (H)
15.3 (H)
246.0 (H)

Sodium135 - 145 MEQ/L
Potassium3.6 - 5.1 MEQ/L
Chloride98 - 110 MEQ/L

C0220 - 29 MEQ/L

Anion Gap3 - 13

BUNEG - 24 MG/DL

BUN Creatinine Ratio

Creatinine, Ser0.44 - 1.03 MG/DL
eGFR>90 mL/min/1.73m 2
Glucose67 - 99 MG/DL
Calcium8.4 - 10.2 MG/DL
Magnesium Levell.3 - 1.9 mEg/L
Phosphorus2.4 - 4.8 MG/DL

AST (SGOT)12 - 52 IU/L

ALT7 - 49 IU/L

Alkaline Phosphatase39 - 117 1U/L
Protein, Total6.1 - 8.3 G/DL

Albumin3.4 - 5.1 G/DL
LDH119 - 265 IU/L
Bilirubin, Total0.1 - 1.2 MG/DL

Bilirubin, Direct0.0 - 0.4 MG/DL
Folate, Serum3.5 - 14.7 NG/ML

Vitamin B-12227 - 1,053 PG/ML
Lactate, Whole Blood0.2 - 1.9 MEQ/L

Reference Range & Units

130 (L)
3.2 (L)
100

22

8

20

22
0.89
88 (L)
163 (H)
7.8 (L)
1.5

2.6

42

18
74
6.7
3.5

891 (H)
2.2

0.6
4.4
308

1.8



Fibrinogen Levell50 - 480
MG/DL

D Dimer LevelO - 300
ng/mL

Prothrombin Time10.0 -
13.0 sec

INRO.8 - 1.2
PTT24.0 - 37.0 sec

Direct Antiglobulin Test
ABORNh Type

Antibody Screen

Latest Reference Range
& Units

205

1687

13.0

1.1
29.0

NEG

AB POS

NEG

0 02°
Cln&'d‘

(e,

I;
R
?ﬂ;

Copyright © 2025 American Society of Hematology. ASH Image Bank



PLASMIC SCORE

I Platelet count < 30 X 10%/L | Point
2 MCV < 90 fL | Point
3 Creatinine < 2 mg/dL | Point
4 INR < |.5 | Point
5 Evidence of hemolysis based on any below: | Point

e Reticulocyte count > 2.5%

e Indirect bilirubin > 2 mg/dL

e Undetectable haptoglobin
6 No active malignancy | Point
7 No history of hematopoietic stem cell or | Point

solid organ transplantation

Abbreviations: ADAMTSI 3, a disintegrin and metalloprotease with

a thrombospondin type | motif, member 13; INR, international
normalized ratio; MCV, mean corpuscular volume; PLASMIC, platelets,
lysis, active cancer, stem cell or solid organ transplant, MCV, INR, and
creatinine.

*Risk stratification: high risk, 7 points; intermediate risk, 5-6 points; low
risk, 0-4 points.

Bendapudi PK, Hurwitz S, Fry A, et al. Derivation and external validation of the PLASMIC score for rapid assessment of
adults with thrombotic microangiopathies: a cohort study. Lancet Haematol. 2017



Thrombotic
Thrombocytopenic Physiology
Purpura

Ultralarge VWF multimers
secreted from endothelial cells

©

ADAMTS13 ‘ ' Circulating

No

Circulating ADAMTS13 Y
ultralarge Fo

VWF multimers

normal

- ‘ VWF multimers

Endothelium

’ erythrocyte »

{:} platelet Blood flow ¥

&7 Schistocytes
(blood smear)

L 4

Tissue
ischemia

» Microthrombi
"_1! (anatomopathology)

-

Joly BS, Coppo P, Veyradier A. Thrombotic thrombocytopenic purpura. Blood. 2017




Gm -ve Endotoxemia

OBG complications
Abruptio Placentae

Retained Fetus
Pre-eclampsia
Septic Abortion

Cancer Cells
Leukemia

APL Acute Promyelocytic leukemia This time

Adenocarcinomas Inflict DIC
for a change.

creativemeddoses.com/topics-list/disseminated-intravascular-coagulation/



DISSEMINATED INTRAVASCULAR
COAGULATION (DIC)

RARE but LIFE-THREATENING CONDITION

* ACCELERATED CLOTTING % 11 CONSUMPTION of PLATELETS * UNCONTROLLABLE
within BLOOD VESSELS 2 CLOTTING FACTORS BLEEDING

(Osmosis

from ELSEVIER



Replication of STE
Production of Shiga toxin

> Nonbloody diarrhea,

Mucosal injury (bacterial effacement of bloody di?ﬂ'heav.a“d
epithelium, thrombotic injury to [ abdominal pain
mesenteric microvasculature, or both)

>
Toxin translocates from the gut through
transcellular and paracellular routes

Toxin circulates systemically in soluble (shown),
cell-bound, and vesicle-encapsulated forms

HEMOLYTIC UREMIC SYNDROME (HUS)
* MICROANGIOPATHIC HEMOLYTIC ANEMIA o

/. * THROMBOCYTOPENIA
\}

Gb3 Toxin-Gb3
receptors  complex

Toxin-Gb3 complex
is internalized by

endocytosis
Early
endosort__\/

Toxin-Gb3 complex undergoes |
retrograde transport through
Golgi apparatus

)77 . 5/

I The A, fragment cleaves an
adenine in the 28S rRNA
of 60S ribosomal subunits

* ACUTE KIDNEY INTJURY =X &

In ER, the enzymatically active
A, fragment is liberated from

the A, fragment through
disulfide-bond reduction

Organ-specific microvasculature
injury initiates thrombotic responses
(e.g., intraglomerular microthrombi

and platelet adhesion)

Vascular
_endothelial
cells

'C
‘OSMOS'S . Proteolysis leaves A, and A,

from ELSEVIER subunits linked by a disulfide

bond on the stem of a cleaved
loop

Inhibition of
protein synthesis
Induction of
CYTOSOL ribotoxic stress
II [ Thrombocytopenia l

Freedman SB, van de Kar NCAJ, Tarr PI. Shiga Toxin-Producing Escherichia coli and HUS A Hemolysis  <ummm—CASCADE
nd-organ damage
the Hemolytic-Uremic Syndrome. N Engl J Med. 2023 J - .. B




Life threatening thrombotic microangiopathy Extra-renal manifestations Differential Diagnosis
(TMA) presents commonly as a Triad Stroke TP Infection
M s : : Seizures :dalignant HTN meltiabolic
icroangiopathic hemolytic anemia s - regnancy alignancy
& Thrombocytopenia t :Aay'"it;:::::il;nfarctlon Drug.induced TransPlant .
Acute kidney injury (AKI) i Autoimmune associated (solid
- igital gangrene diseases organ/Bone

\ / \ / K marrow) /

@opathogenesls : Dysregulated Alternative \ ﬁvestigations f \

Complement Pathway CBC
* Loss-of-function mutations :\' Comprehensive metabolic profile
c3 (Factor H, Factor |, Membrane Urinalysis
l 6_<>-" Amplification  cofactor protein) Hemolysis markers (reticulocyte count, lactate
C3b Loop * Gain-of-function mutations dehydrogenase, haptoglobin, direct coombs test,
I (C3, Factor B) peripheral smear)
PR, o o ook 2 ) * Acquired fac.tors (Factor H Coagulation profile
autoantibodies) Complement genetic and autoantibody Testing
* Penetrance 50%; Trigger

etiologies of AKl)

\ eheki reatiod / Qr’ Kidney biopsy (when feasible & to rule out other/

ﬁeatment: \ mration of Therapy (based on risk) \

Monoclonal Antibody against C5 (Eculizumab or

: * Pathogenic mutation
Ravulizumab) $

Persistent FH autoantibody
Relapse in native kidney/
Recurrence after transplant

v, High Risk
Eculizumab (IV) = 900 mg weekly x 4; 1200

J{\ \h\'-' mg dose 5; 1200 mg every 2 weeks.
Ravulizumab (IV) - Weight- based dosing \ |/ Moderute

Risk Variant of uncertain significance
every 8 weeks.

/

Newer drugs in trials: Iptacopan (oral anti- Low Risk

Remember

togive * Successfully treated for FH

meningitis autoantibody

vaccine Factor B); Crovalimab (SubQ anti-C5S). e Isolated MCP mutation
\ /\ (after transplant) /

Anuja Java; Atypical hemolytic uremic syndrome: diagnosis, management, and discontinuation of therapy. Hematology Am Soc Hematol Educ Program 2024




Case 3: Palpitations and shortness of breath on
exertion




Reference Range & Units

Sodium135 - 145 MEQ/L
Potassium3.6 - 5.1 MEQ/L
Chloride98 - 110 MEQ/L
C0222 - 32 MEQI/L

Anion Gap3 - 13

BUNG - 24 MG/DL

Creatinine, Ser0.44 - 1.03 MG/DL
eGFRAbnormal <60 ML/MIN/1.73M
Glucose67 - 99 MG/DL

Calcium8.5 - 10.5 MG/DL

Magnesium Levell.3 - 1.9 MEQ/L

AST (SGOT)10 - 42 1U/L
ALT6 - 45 IU/L
Alkaline Phosphatase34 - 104 1U/L

Protein, Total6.0 - 8.0 G/DL
Albumin3.5 - 5.0 G/DL

WBC3.5 - 11.0 x10exp9/L 12.4 (H)
RBC3.70 - 5.00 x10expl2/L 2.24
Hemoglobin11.0 - 15.0 G/DL 6.8 (L)
Hematocrit32.0 - 45.0 % 19.3 (L)
MCV80.0 - 98.0 fL 102.6
MCH26.0 - 34.0 PG 29.2
MCHC32.0 - 36.0 G/DL 33.2
RDW11.5 - 145 % 13.3
Platelets150 - 400 x10exp9/L 256
Seg Neutrophils %% 32.0
Lymphocytes %% 59.0
Monocytes %% 7.0
Eosinophils %% 1.0
Basophils %% 0.0
Segs Absolutel.5 - 7.5 x10exp9/L 4.0
Lymphocytes Absolute1.0 - 4.0 x10exp9/L 7.3 (H)
Monocytes Absolute0.2 - 0.8 K/uL 0.9 (H)
Eosinophils Absolute0.0 - 0.5 K/uL 0.1

Basophils Absolute0.0 - 0.2 x10exp9/L 0.0

Reticulocyte Hgb 30.6 - 36.0 pg 31.0
Reticulocyte %  0.9-2.7 % 6.3 (H)
Retic CtAbs  39.0 - 129.9 x10exp9/L 141.0 (H)

Haptoglobin 63 — 273 MG/DL <8 (L)

LDH100 - 220 IU/L
Bilirubin, Total0.2 - 1.3 MG/DL

Bilirubin, Direct0.0 - 0.3 MG/DL

Direct Antiglobulin Test
ABORh

Antibody Screen

DAT Anti-C3

DAT Anti-lgG

Reference Range &
Units

134 (L)
4.0
102

21 (L)
11

26 (H)
0.83
>60
187 (H)
8.5

1.7

153 (H)
108 (H)
98
6.8
3.9
696 (H)
4.0 (H)

0.8 (H)

POS 3+

TypeAPOS

POS

POS, 1+

POS, 3+




Anemia
(hemoglobin < 13 g/dL in men,
< 12 g/dL in women)

Check:
Reticulocytes (normal range 1%-2%)
Mean corpuscular volume (MCV; normal range 80—100 fL)
Red cell distribution width (RDW; normal range 11%—15%)

g N

Reticulocytes < 1% Reticulocytes > 2%

Production deficit Active bone marrow
High MCV Normal MCV (80-100 fL) Low MCV Blood loss Destruction
(> 100 fL) Viral infection (< 80 fL) (normal MCV followed by  (decreased haptoglobin,
Vitamin B,, Drug effect Iron deficiency  increased MCV and RDW)®  elevated lactate dehydrogenase,

deficiency Leukemic infiltration increased indirect bilirubin,
Folate deficiency ~ Solid tumor infiltration * increased MCV and RDW on
Pure red cell aplasia Source control peripheral smear)
(if isolated anemia) Transfuse as necessary

Immune (Coombs-positive)
Traumatic

G6PD deficiency

Thrombotic microangiopathy

Aplastic anemia

Ghanem S, Gonsky J. Recurrent anemia in a patient with chronic lymphocytic leukemia. Cleve Clin J Med. 2022
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Acute and very severe onset

® Hb<é6 g/dL and/or

hemodinamic instability

* methylprednisolone 100-200 mg/day for 7-10 days or
250 to 1000 mg/day for 1-3 days, then follow the oral
schedule of predniso(lo)ne (right panel)

¢ Transfusion 1 blood unit/day, monitor post transfusion
Hb and hemolysis

¢ lvlg 0.4 g/kg/d x 5 d, particularly if infection is present

e early rituximab 375 mg/kg/wk for 4 wk in case of no
response in 1 wk

e Consider PEX in case of no response in 7-10 days

¢ Test endogenous EPO if reticulocytopenia

* LMWH prophylaxis if no contraindications

Relapse or no response
|
¢ Perform BM evaluation
¢ Consider enrolment in a clinical trial
* mycophenolate mofetil, cyclosporine or
cyclophosphamide as steroid sparing agents

Non acute/severe onset
® Hb 6-8 g/dL, anemia well tolerated,
no comorbidity, and age <40 yrs
e Hb 8-10, anemia well tolerated

¢ predniso(lo)ne 1-1.5 mg/kg/d for 3-4 wks, then taper
according to the following schedule: 10 mg/wk until 0.5
mg/kg/d, then 5 mg/wk until stop

® Monitor blood counts, reticulocytes, LDH, uncon;j
bilirubin every 1-2 wk, and hold on taper if Hb <10
mg/dL and hemolysis active

If very severe

<€

Relapse or no response

¢ Rituximab 100 mg /wk for 4 wks. Hold on the last dose
of steroids for the 4 rituximab wks

Relapse or no response
|
® Perform BM evaluation

* Rituximab 375 mg/kg/wk for 4 wks. Hold on the last
dose of steroids for the 4 wks
¢ Test endogenous EPO if reticulocitopenia

Barcellini W, Fattizzo B. How | treat warm autoimmune hemolytic anemia. Blood. 2021
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{ steroids azathioprine, cyclosporine, cyclophosphamide splenectomy )

\ \ \ \

Target theraples /Rituximab (anti-CD20) \

Belimumab (BAFF-April system inhibitor)
Bortezomib (proteosome inhibitor)

Alemtuzumab (anti-CD52) Idelalisib (PI3Kd inhibitor)

MMF (purine synthesis inhibitor) Daratumumab (anti-CD38)

Sirolimus (anti-mTOR) Ibrutinib (BTK inhibitor) Fostamatlmb (Syk inhibitor)
KVenetoclax (anti-Bcl2 ) j SYNT001 /ALXN1830/M281 (anti-FcRn)

>

O |Immune activation

©  cytokine secretion ‘ '

9 .\ Spleen (ADCC)

o ®e
— Liver(CDC)
o B lymphocyte ( . w
o @) S |

” T lymphocyte

@ §‘(I plasmacell 0>.‘.

S
@ ( A Anti-RBC and
Macrophage/APC / anti-erythroblast
( | antibodies

06

RBC phagocytosis
ADCC/ CDC

EPO
Danazol
Luspatercet

Coagulation Complement
cascade cascade

BM compensation
(reticulocytosis)

ANXO005 (C1q inhibitor) | RBC lysis
APL-2 (C3 inhibitor)

Barcellini W, Fattizzo B. How | treat warm autoimmune hemolytic anemia. Blood. 2021
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