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Learning Objectives
Upon participation in this activity, attendees will be able to:

Summarize existing knowledge in immune cytopenia
• ITP, Autoimmune Hemolytic Anemia (WAIHA, CAD), 
• Autoimmune Neutropenia
• Immune TTP, aHUS

Summarize ASH highlights from 2022
• Summarize the efficacy of Efgartigimod for chronic ITP
• Understand the role of splenectomy in immune cytopenias
• Review ATE, VTE outcomes; platelet count threshold for aspirin in ITP
• Role of Fostamatinib in WAIHA: Phase III (FORWARD study)
• Evaluate the impact of sutimlimab on patient-reported outcomes and QOL in CAD
• Describe long-term effects of G-CSF use from the SCNIR (Severe Chronic Neutropenia International Registry)
• Discuss long-term neurologic sequalae in iTTP; Cost effectiveness of caplacizumab 
• Discuss diagnosis and treatment of aHUS (How I..)
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Immune thrombocytopenia (ITP)
• Immune thrombocytopenia (ITP)
• Warm autoimmune hemolytic anemia (WAIHA)
• Cold agglutinin disease (CAD)
• Autoimmune neutropenia (AIN)
• Immune TTP, aHUS



Case #1: ITP
42yo female with ITP diagnosed 1 year ago (platelet nadir 3X109/L) and responded 
to a short course of steroids (120 X109/L) now presents with platelet count of 10 
X109/L. She reports intermittent epistaxis. After IVIG+ steroids, rituximab, and 
fostamatinib are ineffective, the patient is managed on maximum doses of 
eltrombopag and low-dose steroids with platelet counts consistently 
<20X109/L. The patient is not keen on a splenectomy.

Management options
a) Initiate a second TPO-RA
b) Re-dose rituximab 
c) Increase dose of steroids 
d) Refer for a clinical trial 
e) Observe
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Immune Thrombocytopenia (ITP)

Petechiae Mucosal 
bleeding

Intracranial 
bleeding

Cereus.com

Autoimmune disease 
characterized by isolated 
thrombocytopenia 

May be accompanied 
clinically by bleeding and 
reduced health-related quality 
of life (HRQoL)

Annual incidence: 2-
4/100,000 persons
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ITP: Pathophysiology
Autoimmune disease due to 
-Peripheral platelet destruction
-Inappropriate bone marrow production

1950s: ITP due to autoantibody mediated peripheral destruction 
of platelets; Rx: splenectomy!

Blood
1. Abs to platelet GP  complement activation  MAC 

formation  platelet lysis
2. Opsonized platelets  phagocytosis by splenic macrophages 

(antiplatelet abs to FcγR)
3. Splenic macrophages (major APCs) stimulate autoreactive 

CD4 T-cells
4. T-helper cells autoreactive B cell proliferation and 

differentiation
5. Plasma cells generate more Abs platelet destruction
6. Endothelial FcRn  antibody recycling
7. Abs trigger platelet desialylation recognized by liver 

AMR removal from circulation
8. CD8 cytotoxic T cells direct platelet destruction (spleen?)
9. Autoimmunity from loss of tolerance (Treg deficiency)

Bone marrow
10.   Autoimmune response (as above) to megakaryocytes + 
insufficient TPO production
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TPO-RAs in ITP

Al-Samkari et al. Brit. J. Heme 2022 Gernsheimer T, et al. Blood 2007

Lozano et al. Sci Rep 2019

Tjepkema et al. Crit rev Oncol  Hematol 2022
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ITP: 2022 ASH highlights
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Efficacy and safety of efgartigimod in primary ITP

Broome et al., Blood (2022) 140 (Supplement 1): 6-8

Results from ADVANCE IV: Phase 3, Multicenter, Double-blinded, Placebo-
controlled, Randomized Clinical Trial

Eligibility
• Age 18 years; with chronic persistent ITP
• 2 platelet counts of <30×109/L during screening 
• At least 2 prior ITP treatments or 1 prior + 1 concurrent treatment
• Concurrent ITP therapy permitted at stable dose and frequency
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Efgartigimod in ITP: ADVANCE IV

Broome et al., Blood (2022) 140 (Supplement 1): 6-8
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Overall population
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• 33 (38.4%) of efgartigimod 
treated participants 
compared to 5 (11.1%) 
placebo reached a platelet 
count of 30X109 platelets at 
week 1

• Sustained platelet count 
response achieved in 90% 
(9/10) of participants who 
switched from weekly to 
every other week dosing
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Response to splenectomy in immune cytopenia

T-LGL

Overall response: 74 %
CR: 86%
PR: 14% 

Ogbue et al. Blood (2022) 140 (Supplement 1): 1226–1227.
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Post splenectomy discordant diagnoses
• 20% of the cases had a post-operative diagnosis that was 

discordant with the original indication for splenectomy
Splenectomy indication Post operative pathologic 

diagnoses Frequency (n)

AIHA (6), ITP (7), ES (2) B-cell lymphoproliferative 
disorder including DLBCL 15

AIHA (3), ITP (7), ES (2)
Chronic lymphocytic 

leukemia/Small lymphocytic 
lymphoma

12

AIN (1), ES (1) Felty’s syndrome 2

ES (4) Hepatosplenic T-cell 
lymphoma 4

AIHA, ITP (4) Non caseating granulomas 5

ES (2) Peripheral T-cell lymphoma 2

AIHA (5), AIN (6), ES (4) T-LGL 15

Ogbue et al. Blood (2022) 140 (Supplement 1): 1226–1227
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Case #1 continued…
42yo female with ITP diagnosed 1 year ago (platelet nadir 3X109/L) and responded 
to a short course of steroids (120 X109/L) now presents with platelet counts of 10 
X109/L. Counts repeated within a week are still at 12X109/L She reports intermittent 
epistaxis. After failing IVIG+ steroids, Rituximab and fostamatinib, the patient 
is managed on maximum doses of eltrombopag and low dose steroids with 
platelet counts consistently <20X109/L. The patient is not keen on having a 
splenectomy.

Management options
a) Initiate a second TPO-RA
b) Re-dose Rituximab 
c) Increase dose of steroids 
d) Refer for a clinical trial 
e) Observe
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Arterial & venous thrombosis in adults with ITP
ATE incidence rate = 2.0 per 100-person years with 95% CI [1.5-2.6]
VTE incidence rate = 1.4 per 100-person years with 95% CI [1.0-1.9]

VTE: 7(13%) received no anticoagulation, Recurrent VTE: 11(29%), Major bleeding: 11(29%)

Outcome Non-ITP cohorts 
(% of patients)

ITP cohort 
(% of patients)

Antithrombotic therapy on
discharge (for stroke diagnosis 2005-2011)

92-94% 76%

30-day inpatient mortality 
(for stroke diagnosis 2005-2011)

8-9% 10%

Revascularization 
(for acute coronary syndrome diagnosis)

77-78% 56%

Wang et al. Blood (2022) 140 (Supplement 1): 50–51.
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ITP, platelet count threshold for antiplatelet agents

1171 patients with incident 
diagnosis of ITP

143 exposed to an antiplatelet drug at ITP 
diagnosis without anticoagulant  

Aspirin 
alone
N=108

Clopidogrel 
alone
N=20

Association of 
antiplatelet drugs

N=15

• Median age: 75.5 years
• Men: 73 (67.6%) 
• Median platelet count: 15 x 109/L
• Any bleeding: 66 (61.1%) 
• Cutaneous bleeding: 60 (55.6%) 
• Non-serious mucosal bleeding: 35 (32.4%) 
• Serious bleeding: 4 (3.7%) – no intracranial

Aspirin alone n=108

Bottom Line: Plt threshold of ≥20x109/L may be safe for 
aspirin alone. #’s too small for clopidogrel, DAPT.

Ollier et al., Blood (2022) 140 (Supplement 1): 52–54.
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Warm autoimmune hemolytic anemia (WAIHA)
• Immune thrombocytopenia (ITP)
• Warm autoimmune hemolytic anemia (WAIHA)
• Cold agglutinin disease (CAD)
• Autoimmune neutropenia (AIN)
• Immune TTP, aHUS



Warm autoimmune hemolytic anemia (WAIHA)

Kuter DJ. Hematology 2022
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Warm autoimmune hemolytic anemia (WAIHA)
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Warm autoimmune hemolytic anemia (WAIHA)

32 patients; 16: prednisone; 16: prednisone + Rituxan

1 year response
Rituximab + prednisone: 75%
Prednisone alone: 31% 

Reduced reticulocyte response in AIHA
-Antibodies against reticulocytes
-Reduced erythropoiesis (low EPO)
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Warm autoimmune hemolytic anemia (WAIHA)

Kuter. Hematology 2022
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WAIHA: 2022 ASH highlights
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Phase 3, RCT (FORWARD): Fostamatinib for WAIHA

Cooper et al.  Blood 2020, 136 (supplement)
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Phase 3, RCT (FORWARD): Fostamatinib for WAIHA

Treatment Groups
Durable Hemoglobin response, n (%)

P-value
Fostamatinib Placebo

Overall population, n (%)     
  -Prespecified analysis 16/45 (36%) 12/45 (27%) 0.398

Overall population, n (%)
  -Reanalysis 15/45 (33%) 6/43 (14%) 0.0395

North America, Australia, Europe
  -Reanalysis 8/25 (32%)  0/28 (0%) 0.0021

Eastern Europe
  -Reanalysis 7/20 (34%) 6/15 (40%) NS

Kuter et al.  Blood 2022, 140 (supplement)
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Cold agglutinin disease (CAD)
• Immune thrombocytopenia (ITP)
• Warm autoimmune hemolytic anemia (WAIHA)
• Cold agglutinin disease (CAD)
• Autoimmune neutropenia (AIN)
• Immune TTP, aHUS



Case #2: Cold agglutinin disease
• 88 y/o woman with progressive fatigue; Hb 7.5g/dL
• DAT:  IgG: Negative; C3: 3+
• LDH 451 U/L, hapto <5 mg/dL, retic 4.0%
• IgM 796 mg/dL, 0.72 g/dL IgM kappa; CA titer >1:128
• S/p 4 units PRBCs, rituximab epo; hb ~8g/dL, too frail 

for bendamustine
• You consider starting sutimlimab. What is the target of this 

drug?

A. C5
B. C1s
C. C3
D. Spleen tyrosine kinase inhibitor
E. Neonatal Fc receptor
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Cold agglutinin disease (CAD)

Panel A, B: Bone marrow showing intertrabecular nodular lymphoid lesions. Panel C: 
Intraparenchymatous nodular B-cell infiltration highlighted (immunoperoxidase staining for 
CD20). Panel D: Unlike in lymphoplasmacytic lymphoma, no mast cells infiltration can be seen 
around the lymphoid lesionsDespotovic. Hematology 2022
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Cold agglutinin disease (CAD)

Despotovic. Hematology 2022
Berentsen S. Blood 2021
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Cold agglutinin disease (CAD)

Despotovic. Hematology 2022
Roeth et al. Blood (2019) 134 (Supplement_1)
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CARDINAL: An Open-Label Phase 3 Study of Sutimlimab 
in Patients With CAD and a Recent History of Transfusion 
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CAD: 2022 ASH highlights
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CADENZA study design

• In the open-label extension Part B, all patients who had completed Part A were eligible to receive biweekly doses of 
sutimlimab at 6.5 g (if <75 kg) or 7.5 g (if ≥75 kg), continuing until 1 year after the last patient completed Part A

• PRO endpoints included Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-Fatigue), Patient Global Impression of 
Change (PGIC), Patient Global Impression of [Fatigue] Severity (PGIS), 12-Item Short Form Health Survey (SF-12), and EuroQol 
visual analogue scale (EQ VAS)2

Röth A, et al. Blood. 2022 

Part A Part BScreening/ 
observation

period
26-week

 double-blind period open-label extension period* 

6 weeks

Sutimlimab 
(Dosing at Week 0, 1, then every 2 weeks) Sutimlimab 

Every 2 WeeksPlacebo
(Dosing at Week 0, 1, then every 2 weeks)

Full eligibility criteria for CADENZA have been previously described1  For efficacy and safety results of Part B, visit poster 1201 

9 weeks

Follow-up 
period‡
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Cold agglutinin disease: CADENZA study

Roeth et al. Blood (2022) 
140 (Supplement 1)

32



Case #2: Cold agglutinin disease
• 88 y/o woman with progressive fatigue; Hb 7.5g/dL
• DAT:  IgG: Negative; C3: 3+
• LDH 451 U/L, hapto <5 mg/dL, retic 4.0%
• IgM 796 mg/dL, 0.72 g/dL IgM kappa; CA titer >1:128
• S/p 4 units PRBCs, rituximab epo; hb ~8g/dL, too frail 

for bendamustine
• You consider starting sutimlimab. What is the target of this 

drug?

A. C5
B. C1s
C. C3
D. Spleen tyrosine kinase inhibitor
E. Neonatal Fc receptor
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Autoimmune neutropenia (AIN)
• Immune thrombocytopenia (ITP)
• Warm autoimmune hemolytic anemia (WAIHA)
• Cold agglutinin disease (CAD)
• Autoimmune neutropenia (AIN)
• Immune TTP, aHUS



Neutropenia
Definitions

• Mild – ANC ≥1000 and <1500 cells/µL; 
• Moderate – ANC ≥500 and <1000 cells/µL;
• Severe – ANC <500 cells/µL;
• Agranulocytosis – ANC <200 cells/µL
• Chronic neutropenia – Neutropenia for >3 months

Neutropenia can result from
• Decreased neutrophil production/differentiation in bone marrow (eg, drug-associated, infection, 

nutritional deficiency, LGL, leukemia, rheumatologic disease)
• Redistribution of circulating neutrophils to the vascular endothelium or to the spleen (heme malignancy, 

rheumatologic- SLE, RA with splenomegaly)
• Immune destruction (eg, drug reaction, autoimmunity)
• Chronic Idiopathic Neutropenia (Diagnosis of exclusion); Duffy-null associated neutrophil count; 

Congenital causes
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 Chronic Autoimmune/Idiopathic Neutropenia
• Conditions of same disease spectrum??
• AIN: Higher anti-neutrophil antibodies
• CIN: Activated T lymphocytes, monocytes, and proinflammatory/proapoptotic 

cytokines on marrow granulopoiesis; increased frequency of telomere shortening 
More like BMFs?

• Severe chronic neutropenia: recurrent and severe bacterial infections benefit 
from G-CSF treatment

Apr. 2022
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 Chronic Autoimmune/Idiopathic Neutropenia

Dale et al. Blood Adv. 2022
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Immune TTP, aHUS
• Immune thrombocytopenia (ITP)
• Warm autoimmune hemolytic anemia (WAIHA)
• Cold agglutinin disease (CAD)
• Autoimmune neutropenia (AIN)
• Immune TTP, aHUS



In  Manhattan  1924,  Dr.  Eli  Moschcowitz  described the case of  a  16-year-
old girl, who died after hospitalization for an acute illness  displaying  high  
fever,  pallor,  arm  pain,  petechiae,  paralysis  of  the  left  arm  and  leg,  
and  a  preterminal  coma.  The  autopsy  revealed  multiple  ‘hyaline’  
thrombi  in  the  heart  muscle  vessels,  the  congested  spleen,  and  
kidneys.  The disease cause and right treatment remained elusive…similar 
cases seen by Dr. Max Lederer had clinical improvement following blood 
transfusions..

Graça, N. A. G., et al. (2022). Br J Haematol 

Moschcowitz E. Hyaline thrombosis of the terminal arterioles and capillaries: a hitherto undescribed disease. Proc New York Pathol Soc 1924;

                                                                                                                                                                                       
Thrombotic microangiopathies (TMA)
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Thrombocytopenia
• Plts<150K/uL/  
>25% decrease 
from baseline

• Plts <100K/uL in 
pregnancy

MAHA
•Anemia: Hb<10gm/dL
•Schistocytes on  smear
•Elevated LDH + decreased 
haptoglobin

• Indirect bilirubinemia
•Hemoglobinuria

End-organ damage
• Renal
• Neurologic
• GI tract
• Cardiovascular
• Pulmonary
• Visual 

Thrombotic microangiopathies

George and Nester NEJM 2014
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NEJM 2019

TTP: Diagnosis and management

Adapted from Sukumar et al. J. Clin. Med. 2021
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Adapted from Sukumar et al. J. Clin. Med. 2021; 
Raina, R., et al. (2019). Ther Apher Dial

aHUS: Diagnosis and management
TMA Suspected

ADAMTS13 Activity

TTP Confirmed

aHUS most likely
sCr >2.26 mg/dl + PLT count

>30x109/L + No ANA

aHUS confirmed &
discontinue PE

Start eculizumab preferably in <24-18
hours of onset & discontinue PE. If

eculizumab unavailable, initiate PE/PI

Complement evaluation
Plasma levels of C3, C4, CF1, 

CFH, MCP & ant-CFH Ab
Genetic testing for mutations in 

CFN, CFI, MCP, C3,
CFB & THBD

Evaluate for other 
TMA

Eculizumab is first line if personal or
family history of aHUS or HUS

recurrence post renal transplantation

Continue PE + IS & eculizumab
if anti-CFH Ab >1000 U/ml

Presence/absence of
complement or DGKE mutation

or anti-CFH Ab

<10%

>10%
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Brodsky, Blood 2021; 
Fakhouri et al. Blood 2023

aHUS: Management with eculizumab
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iTTP: 2022 ASH highlights
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SCI present; with cognitive impairment in iTTP

Yu et al. Blood (2022) 140 (Supplement 1): 338–340.

P=0.010

In A and B, T2 and FLAIR imaging show hyperintense 
SCI lesions (yellow arrowheads). Panel C shows an old 
infarct on T2 sequence in the same patient 5 years prior. 
The SCI are new since previous imaging.

SCI present in 18/36 (50%) of iTTP patients in remission
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Single-arm caplacizumab without frontline TPE in iTTP

100% 1-year relapse-free survival ICER: $3 million/QALY

Caplacizumab without frontline TPE favored in: 0.0% of 10,000 simulations
Butt et al. Blood (2022) 140 (Supplement 1): 1621-1622.
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Immune cytopenia: ASH 2022 highlights summary
ITP
• Efgartigimod is safe & effective in chronic refractory ITP
• Aspirin may be safe in ITP patients with platelet counts >20x109/L
• Arterial thrombosis & VTE management in ITP appears to yield worse outcomes than in non-ITP

WAIHA, CAD
• Sutimlimab leads to sustained improvement in QOL in CAD
• Phase III Fostamatinib study failed to show efficacy in WAIHA; Study center differences!

AIN
• Low dose G-CSF safe and effective in the short and long term for chronic severe immune 

neutropenia

Immune TTP
• Silent cerebral infarctions may be present in ~50% of iTTP patients in remission
• Cost effectiveness of single agent caplacizumab over SOC questionable
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