
Ritka betegségek a gyulladásos és
hemosztázis patomechanizmusok

határmesgyéjéről

Imre Bodó

Semmelweis University, Budapest, Hungary



48 éves nőbeteg
• Anamnézisben sclerosis multiplex 

– Dg: 2015
– 2018-ban alemtuzumab (anti-CD52) 

kezelést kapott.

Adverse reactions of alemtuzumab

Infections Hematologic Autoimmune 



2020.07.15 (HO, KSBO): 

• 4 hetes panaszok, hidegrázás, láz (39,1°C) nap 3 láz, Gyenge; 

felkelni sem képes. Hepatosplenomegalia. Tarkótáji és
halántéktáji nyomó, hasogató fejfájás,. Ujjai is fájtak. 

Neurológiai konzílium első sorban belgyógyászati kérdés: a láz
felderítése céljából. 

• Laborjaiban emelkedett CRP, (Neg PCT) 

anemia, thrombocytopenia.

48 éves nőbeteg - FUO



2020.08.04 – 13 (Jahn Ferenc)

• Gastroscopia: NEGATÍV. 
• Mk. axilla UH vizsgálata: Hematológiai rendszerbetegség vszínű. 

Pathológiás nyirokcsomó biopszia javasolt

Sebészeti Konzílium: Jobb inguinalis nyirokcsomó exscisio.

• Patológiai: Dermatopathias lymphadenitis. Langerhans-sejt

szaporulat. A dermatopathias lymphadenitisnél azonban a 

paracortex aktivációja lényegesen kifejezettebb. Malignus

folyamatra utaló elváltozást a mintában nem észleltünk.

48 éves nőbeteg - FUO - folyt

2020.08. 13. – 08.25 (Szt. László Hematológia)

• Crista biopszia: akut leukémia kizárható. 

• Családi anamnézis:  NEGATÍV (3 testvér)



2020.08.25 – 09.03 (BHK)

• Kahexiás beteg érkezik, fejét nem tudja fölemelni a párnáról. 
• Hepatomegalia 3 hu; Splenomegalia 3 hu.

• Laborok: Hgb:71 (MCV:65), ANC, ALC, Thr:norm. 

Ferritin: 10 174; LDH:891; D-dimer:>4.3; Fib:2.06; TG:4.6. (Norm<1.7)

48 éves nőbeteg - FUO - folyt



HLH-2024 diagnostic criteria — ≥5 of the following 
●Fever – ≥38.5° C

●Splenomegaly – ≥2 cm below the costal margin
●Cytopenias – ≥2 of the following

•Hemoglobin <90 g/L (<100 g/L in neonates)
•Platelets <100 x 109/L
•Neutrophils <109/L

●Hypofibrinogenemia or hypertriglyceridemia – ≥1 of the following:
•Fibrinogen ≤1.5 g/L
•Triglycerides ≥3.0 mmol/L

●Hyperferritinemia – ≥500 microg/L
●Hemophagocytosis – In bone marrow or other tissues

●Elevated soluble CD25 (also called soluble interleukin 2 receptor alpha) – ≥2400 U/mL



• HLH



• HLH



Hemophagocytosis



HLH triggers

Immune activation

• Infections (mainly viral)

– EBV, HIV, COVID-19

• Malignancy (mainly lymphomas)

– B-, T-, NK-NHL, AL, others

• Checkpoint inhibitors

– Pembrolizumab, nivolumab, ipilimumab

• Immunotherapy

– CAR-T, bispecific, brentuximab-v etc.

CRS; alemtuzumab.

Immunodeficiencies

• HIV

• Transplantation & treatment of

• Inherited

– CGD, etc.

• Rheumatoid disorders

– Still dz, RA, SLE, etc. -> MAS



HLH treatment

• Stable patient -> treat the trigger

• Unstable patient: HLH-94 protocol

– Dexamethasone 10 mg/m2 -> taper 

– Etoposide 150 mg /m2 -> 2x/wk wk 1-2) -> weekly (wk 3-8)

• Fenntartó kezelés: Ruxolitinib. 

• Megoldás: Allo-HSCT 



86 éves nőbeteg

• Anamnézis: hypertonia, hypaccusis, appendectomia, 2 szülés
2025. 07.15 (Szt. János Trauma)
• Tornázás után kékesnek látta a karját
– UH, RTG: NEG.

2025.07.21 (Szt. János Trauma)
• Mindenhol kék
– Hgb:62; PT: 9.3 s; aPTI:93 s



AHA

Incidence 1.48 per million

•Mortality up to 20%

Knoebl P. et al: JTH, 2012; 10:622-
631



AHA – disease associations, 9 cohorts, 1455 patients 

➢Idiopathic (54 %) 

➢Associated with underlying disease
◆ Systemic autoimmune disorders (14%)

❖ RA, SLE, IBD, Pemphigus/Pemphigoid

◆ malignant disorders (12%)
❖ Lymphoproliferative

❖ Solid organ malignancy

➢Other (drugs, infection, etc.)(12%) 

➢Postpartum (8%)



FVIII inhibitors

• HA  - allo-Ab

– FVIII <1; type 1 kinetics; 

– joint bleeds

• AHA  - auto-Ab

– FVIII can be  >1; type 2 kinetics

– cutaneous and tissue bleeds

auto-

allo-



Diagnosis -1

• Clinical setup: pt. with a new bleeding

• Isolated APTT prolongation, i.e. normal PT, normal TT

• Mixing study (Pt:NP in 1:1 ratio): NO CORRECTION

Time Patient 1:1 control

0 90 45 32

2 h 94 91 34



Diagnosis-2: confirmation

• Low FVIII – all other factors normal – including VWF

– FXII, FXI, FIX, VWF – should be all measured

• Inhibitor titration (BU)

• Low titer in AHA ≤ 20 BU 



Differential diagnosis

Clinical: Acquired bleeding

• Systemic (liver, renal etc. disorder)

• AVWS and other coag inhibitors

• Thrombocytopenia

• DIC

Laboratory: isolated APTT prolongation

• Lupus anticoagulant

• Specific intrinsic pathway inhibitors



AHA

❖1. Bleeding control

❖ 2. Immunosuppression – causative treatment to

eliminate the autoantibodies

Therapy



Bypassing agents

➢aPCC: activated prothrombin complex concentrates

❖i.v.; (FVII, FIX, FX, FXI, FII)  50-100 U/kg  Q6-12h, 

❖max.: 100 U/dose; 200 U/kg/day, (potential thrombogenicity)

➢rFVIIa, recombinant activated FVII

❖i.v., 90-120 mcg/kg Q2-3h – taper once hemostasis achieved

➢Recombinant porcine FVIII

❖i.v. 200 U/kg loading; subsequent doses titrated to maintain recomended
FVIII levels – Q4-12 h

➢Emicizumab

❖s.c., 3 mg/kg weekly x4 – followed by maintenance 1.5 mg weekly



AHA

❖1. Bleeding control

❖ 2. Immunosuppression – causative treatment to

eliminate the autoantibodies

Therapy

Autoantibodies



Guideline recommendations for AHA

20062009

2017

2020

Am J Hematol

Haematologica

2022

Haematologica



Traditional immunosuppression in historic series 

and guidelines

• Sequential administration of:

• Steroids: 1 mg/kg prednisolon or methylpredisolon

with or without

• Cyclophosphamide, po. 50-100 mg/day

4-6 weeks

Second line:

• Rituximab, 375 mg/m²
• Cyclosporin A, 100-200 mg/day

• Azathioprin, 100 mg/day

• MMF



Traditional immunosuppression is toxic (and has an 

inadequat efficacy)

EACH D UK ESP KWARK CHIN

n 501 102 172 151 143 187

Mortality % 29 33.3 41.7 23.8 38.2 6.7

Bleeding-mort % 0.4 2.9 7.4 3.3 7.7 0.6

%TRM 4 15.7 6.9 9.9 15.4 1.2

% CR, alive 63 48 45 66 61 74

% alive, no CR 3.5 18.6 4.7 9.9 NA 18.7



Current strategies to avoid toxicity of prolonged 

steroid exposure 

• Delaying

immunosuppression

• Bypassing with

emicizumab

• Creating new immunosuppression

regimens that are

➢ less toxic, but

➢ more effective



Current strategies to avoid toxicity of prolonged 

steroid exposure 
Creating new immunosuppression regimens that are

less toxic, but more effective



CyDRi

D1 D8 D15 D22 D29 D36



CyDRi novel in that:

• Three drugs combined upfront

• Pulse administration (i.v., once a week x 4)

• Steroid component: dexamethasone

• Inadequate response or relapse: the very same regimen is 
repeated



Retrospective 

analysis
D1 D8 D15 D22

Simon B. et al., 
Blood 2022, 
140:1983 



Simon B. et al., 
Blood 2022, 
140:1983 

This week in Blood



n=32OS BC



CR

5



How do you compare data from different 

cohorts?

• Compare the patient populations

• Find comparable outcomes



Comparison with previous cohorts

HU EACH D UK ESP CHIN

n 32 501 102 172 151 187

Age, y, median 77 74 74 78 74 52

>80 28 19 N/A N/A 29 6

>85 13 8 N/A 23 N/A 2

%♀ 56 51 43 57 44 55

FVIII 1 2 1.4 3 1.7 1.7

BU, median 17 12.8 19 13 13 13

%BU >20 43.8 N/A 39.2 N/A N/A N/A

%BU >100 31.3 12.4 13.7 9.3 10.3 9.6

%BU >1000 3.1 0 1 0 2.8 0.5
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Comparison with previous cohorts

HU EACH D UK ESP CHIN

n 32 501 102 172 151 187

Éves, median 77 74 74 78 74 52

>80 28 19 N/A N/A 29 6

>85 13 8 N/A 23 N/A 2

%♀ 56 51 43 57 44 55

FVIII 1 2 1.4 3 1.7 1.7

BU, median 17 12.8 19 13 13 13

%BU >20 43.8 N/A 39.2 N/A N/A N/A

%BU >100 31.3 12.4 13.7 9.3 10.3 9.6

%BU >1000 3.1 0 1 0 2.8 0.5



Comparison with previous cohorts

HU EACH D UK ESP CHIN

n 32 501 102 172 151 187

%CR, alive 90.6 63 48 45 66 74

%alive, no CR 0 3.5 18.6 4.7 9.9 18.7

% relapse 6.5 18.1 24.2 20 7.1 8.4

Mortality 9.4 29 33.3 41.7 23.8 6.7

Bleeding-mort 0 0.4 2.9 7.4 3.3 0.6

%TRM 3.1 4 15.7 6.9 9.9 1.2

Mort-underly 3.1 4.2 2.9 N/A 10.6 1.2

AE 15.6 31 66 51 N/A 7.1



Thank you!





Comparison of Kaplan-Meier Curves showing time to complete remission in patients treated for AHA in TWO 

SEPARATE reptrospective studies. Both studies analysed low-titer (<20 BU) and high-titer (>20 BU) inhibitor 

patients separately. The two Kaplan-Meier curves were overlayed from the published figures.

KWARK: Schep S.J. et al., Am J. Hematol 2021, 96:51

CyDRi: Simon B. et al., Blood 2022, 140:1983

KWARK  Hi

KWARK  Lo



Is a retrospective study to be trusted?

• In fact: prospectively collected data 

– analyzed retrospectively

• Consecutive patients 

– none missing, no exclusion

AHA diagnosis: 
32 patients

Analyzed

32 patients

CyDRi given

32 patients

Excluded:

0 patients



Are these outcomes reproducible?

• Additional 27 patients

• 7 centers in Hungary and Poland

• AHA patients treated with the CyDRi protocol



Original cohort n=32

OS

Median F/U: 115 weeks

Median F/U: 52 weeks

Follow-up cohort n=27
Median F/U: 93 weeks

Combined n=59



BC

Original cohort n=32

Median F/U: 15 days

Follow-up cohort n=27

Median TTBC: 19.5 days

Combined n=59

Median TTBC: 17 days



CR

Original cohort n=32

Median TTCR: 9.6 weeks

Follow-up cohort n=27

Median TTCR: 9.6 weeks

Combined n=59

Median TTCR: 9.5 weeks
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Comparison of three approaches

Study (n)

Traditional IST1

GTH-AH 01/2010 

(102)

CyDRi2

(59)

Delayed 

immunosuppression

GTH-AHA-EMI3 (47)

OS (F/U, median, wks) 64/102 = 66.7% (37) 54/59 = 91.5% (93) 43/47 = 91.5% (24)

OS at week 24: ≈ 79/102 = 77.5% 57/59 = 96.6% 91.5%

Alive, in CR at F/U 49/102 = 48% 50/59 = 84.7% 14/47 = 29.8%

Alive, in CR at week 24: ≈ 44/102 ≈ 43% 49/59 = 83.1% 29.8%

Alive but no CR at F/U 19/102 = 18.6% 4 (6.8) 61.7%

Bleeding rate*, by wk 12 0.13 0.031 0.04

Bleeding mortality: 3/102 = 2.9% 0 2/47 = 4.3%

*Average # events/week 1 Tiede A et al, Blood 2015, 125:1091
2 Simon B et al, Blood 2022, 140:1983
3 Tiede A et al, Lancet Haematology 2023, 10:e913



Summary and future

• AHA – rare, life-threatening disease; a “medical emergency”
• CyDRi seems a very effective, low-toxicity causative treatment

• Delaying causative treatment is not necessary 

• This needs to be confirmed in a prospective trial

AHILLES – a prospective, single-arm confirmatory trial

AHA Immunosuppression with Low-Dose, Pulse-Administered CyDRi
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Thank you!



Relapse after CyDRi


