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Classification of Aplastic Anemia

Classification Criteria
Non-severe Hypocellular bone marrow with peripheral blood values not meeting the criteria for 

severe or very severe aplastic anemia
Severe Bone marrow cellularity equal to 25% of the normal control, or 25-50% of the normal 

control with <30% residual HSCs

AND two of the following peripheral blood criteria:
• Neutrophil count: < 500/µL
• Platelet count: < 20,000/µl
• Reticulocyte count: < 20,000/µl or < 60,000/µL (automated count)

Very severe Severe aplastic anemia with neutrophil count < 200/µl

Acquired (immune)
~70%

Inherited 
(15–20%)

Secondary
(10–15%)

2Br J Haematol. 2016;172:187–207; Hematology Am Soc Hematol Educ Program. 2011;2011:76–81.



Pathophysiology of AA

3Hematol Oncol Clin N Am 2018;32:581



Telomere Disease
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• Blood counts may reflect stem cell 
reserve and predict response to IST

• A lack of response to IST may be due to 
the limited number of HSCs to maintain 
hematopoiesis of the bone marrow

• IST in combination with a factor to 
stimulate stem cell production may 
overcome the limit of response to IST 
alone

• G-CSF and ESA have failed to improve 
outcomes in SAA

Stimulation of stem cells may increase probability of 
recovery in patients receiving IST
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• Bone marrow aplasia  Allogeneic stem cell transplantation
• Cytotoxic T-cell -mediated HSC injury  ATG and CSA or other T-cell targeted IST
• Telomere disease  Anabolic steroids
• Stem cell exhaustion  Stem cell growth factor  TPO receptor agonist (TPO-RA)

Pathophysiology and treatment target in SAA
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Guidelines in Thailand 2020
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Treatment for Acquired AA: SAA and VSAA
Severe acquired 
aplastic anemia

อายุ < 50 ป และมี MSD

MSD-HSCTATG + CSA 
(± Eltrombopag) MUD-HSCT

อายุ < 18 ป และไมมี MSD

ผลการตอบสนองที่ 3-4 เดือน

ให CSA ตอแลวคอยลดยาลง
ในเวลาประมาณ 1 ป

Second line treatment
• 2nd ATG + CSA
• HSCT if available suitable 
donors
• Eltrombopag* 
• Anabolic steroids
• Transfusion support

ไมดีดี

กลับเปนซ้ํา
กลับเปนซ้ํา
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BSH 2024
Br J Haematol 2024;204:784

Treatment of acquired severe aplastic anemia. *For patients aged between 40 and 50 years, an individual patient assessment based on comorbidities, performance status, 
expertise of transplant center and rapid availability of sibling donor can be made to help decide whether to treat with first line IST or MSD HSCT. **Within 8 weeks. IST, 
immunosuppressive therapy; MSD, matched sibling donor
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ASH 2024: Initial therapy for medical fit patients

Blood Adv 2024;8:394610

IST = ATG+CSA
Triple IST = ATG+CSA+TPO-RA



ASH 2024: High- and low-intensity therapeutic options

High-intensity therapy Low-intensity therapy
• Horse or rabbit ATG + CsA w/wo eltrombopag
• Horse or rabbit ATG + other non-CsA

immunosuppressant (eg, tacrolimus) w/wo 
eltrombopag

• Alemtuzumab
• Horse or rabbit ATG + CsA + androgens or 

growth factors

• CsA w/wo eltrombopag
• Other non-CsA immunosuppressant (eg, tacrolimus)
• CsA + androgens
• Androgens (single agent)
• Growth factors (single agent; eg, ESA or G-CSF)
• Eltrombopag (single agent)

• w/wo, with or without
• These are examples of common therapy combinations. Cyclophosphamide has also shown efficacy for AA 

but is associated with high levels of toxicity and is no longer routinely recommended.
• Romiplostim can also be combined with horse or rabbit ATG + CsA or non-CsA immunosuppressant or 

used as a single agent.
Blood Adv 2024;8:394611



ASH 2024: Subsequent therapy in medically fit patients 
refractory to initial treatment

Blood Adv 2024;8:394612



ASH 2024: Subsequent therapy in medically fit patients 
refractory to initial treatment

Refractory to triple therapy Refractory to IST without TPO-RA

Blood Adv 2024;8:394613



ASH 2024: Subsequent therapy in medically unfit patients 
refractory to initial treatment 

Blood Adv 2024;8:394614



Treatment of relapsed/refractory SAAA in children: 
Evidence-based recommendations

Pediatr Blood Cancer 2024;71:e3107515



• HSCT: MRD > MUD > MMUD/Haploidentical/Cord blood
• Second ATG
• Alternative IST

• High-intensity: Alemtuzumab
• Low-intensity: CSA or other T-cell targeted IST (tacrolimus, sirolimus, MMF)

• Thrombopoietin receptor agonists: eltrombopag, romiplostim
• Anabolic steroids: oxymetholone, danazol
• Supportive treatment: transfusion support

Treatment options for refractory SAA 
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Repeat rATG vs alternative donor HSCT in pediatric SAA after 
failure to IST

Estimated failure free survival (FFS), defined as survival with response, 
was 83.9% (+ 16.1%, SD) in the SCT group compared with 9.5% (+ 9.0%) 
in the IST group (P = 0.001).

Blood 2008;111:1054

BMT from an HLA-matched unrelated donor 
(UBMT; n = 25), cord blood transplantation from 
an unrelated donor (UCBT; n = 2), and BMT from 
an HLA-mismatched family donor (n = 4)

IST (95.2 + 6.7%) vs SCT (93.5 + 4.2%)

17



Alternative donor SCT, in SAA after IST: a retrospective 
study from the EBMT-SAA working party 

Haematologica 2010;95:976

Age ≤ 13 years; n=26
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IST for Adult Severe Aplastic Anemia in Thailand

Ann Hematol 2021;100:2443

ORR in SAA/VSAA treated 
with rATG + CSA, CSA and 
anabolic steroids (44.4% vs 
36.4% and 31.2%, P < 0.001)

> 60% of SAA/VSAA patients 
require second-line treatment

Patients receiving ATGPatients receiving specific treatment
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IST for Adult Severe Aplastic Anemia in Thailand

Ann Hematol 2021;100:2443

ORR in SAA/VSAA treated with rATG +
CSA, CSA and anabolic steroids (44.4% vs 
36.4% and 31.2%, P < 0.001)

- About 60% of SAA/VSAA patients require 
second-line treatment

- Only 20% of SAA/VSAA patients 
received second-line treatment
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IST for Adult Aplastic Anemia in Thailand

Ann Hematol 2021;100:2443



Repeat Course of ATG in Severe Aplastic Anemia

ORR of rATG were 22%-77% in refractory cases to hATG
ORR of rATG refractory to rATG was 22% at 6 months

Blood 2013;122:3561
Haematologica 2015;100:e34522



Alemtuzumab for Refractory SAA

RCT: Refractory N = 54

Response rate at 6 months for alemtuzumab was 37% (95%CI, 18%-57%) 
and for rabbit ATG 33% (95%CI, 14%-52%; P = 0.78)

Blood 2012;119:345
Blood 2013;122:3561

Response rate 37-50% in refractory to ATG patients
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Androgenic steroids
Danazol 300 mg/day, response rate 31.3%, (male 17%, female 75%)

Am J Hematol 2008;83:38724



Role of eltrombopag as second line treatment of SAA

1st cohort N = 26 (NEJM 2012), 2nd cohort N = 18
Combined 2 cohorts: N = 43 (Blood 2014) 

East or SEA 25 mg daily (Max 125 mg)
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Overall response rate of Eltrombopag in patients with 
refractory SAA
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Eltrombopag can produce multilineage responses over time 
in refractory SAA
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Eltrombopag discontinuation

• 5 fulfilled these criteria
• 4 after robust response 
• 1 cataract misdiagnosis

• All remain in remission after a median 
follow-up of 13 months (range, 1–15)

Blood 2014;123:1818
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Eltrombopag-tacrolimus vs Eltrombopag in Refractory SAA

Blood Cancer J 2023;13:146

Age < 60 years

Age ≥ 60 years
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• 35 patients were enrolled and randomly assigned to one of four dose cohorts of 
romiplostim

• 1 μg/kg (n=7)
• 3 μg/kg (n=9)
• 6 μg/kg (n=9)
• 10 μg/kg (n=10)

• Dose in second-line treatment of ITP: 1-10 µg/kg SC weekly (median 3 µg/kg)
• 10 (30%) of 33 evaluable patients achieved a platelet response at week 9, including 

7 (70%) of 10 patients in the 10 μg/kg cohort, 3 (33%) of 9 patients in the 6 μg/kg 
cohort, and no patients in both the 3 μg/kg and 1 μg/kg cohorts.

• The initial dose of romiplostim in patients with refractory aplastic anemia previously 
treated with IST should be 10 μg/kg

Romiplostim in patients with refractory aplastic anemia
previously treated with immunosuppressive therapy

Lancet Haematol 2019;6: e562–7230



• Romiplostim was administered subcutaneously at 
a fixed dose of 10 μg/kg once weekly for 4 weeks 
(weeks 1–4) followed by weekly doses (5, 10, 15 
and 20 μg/kg) titrated by platelet response for up 
to 52 weeks (weeks 5–52). 

• A total of 31 patients with AA who were refractory 
to immunosuppressive therapy (IST) and 
thrombocytopenia (platelet count of ≤30 x 109/l) 
were enrolled. 

• The primary efficacy endpoint of the proportion of 
patients achieving any hematological response at 
week 27 was 84%.  

• No AEs necessitated romiplostim discontinuation.

Efficacy and safety of romiplostim in refractory aplastic 
anaemia: a Phase II/III, multicentre, open-label study

Br J Haematol 2021;192:190 31



• Of 31 patients, 27 completed the 53-week assessment. 
• 25 responders and 2 non-responders entered the 

extension phase. 
• ROMI was administered for 2 years in 23 patients, 3 

years in 7 patients, and 3.5 years in 6 patients The 
median dose of ROMI was 20 μg/kg at Week 53, which 
was reduced to 15 μg/kg at 2 yrs, and 7.5 μg/kg at 3.5 yrs

• Of the 2 non-responders, 1 patient showed platelet 
response at 2 years, while the other failed to respond 

• Of the patients who failed to achieve the platelet (n=7) 
and erythrocyte (n=6) responses at 1 year, 3 (43%) and 1 
(17%) showed responses at 2 years

• Cytogenetic abnormality (-7) led to discontinuation of 
ROMI in 1 case. 2 had unknown significant chromosomal 
abnormalities: 46,XX,t(11;17) at W108 and 46,XX,add(10) 
at W134. No transformation to AML or MDS occurred.

Efficacy and Safety of Long-Term Romiplostim Use for 
Refractory Aplastic Anemia

Blood Adv 2024;8:1415
32
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Romiplostim is effective for eltrombopag-refractory 
aplastic anemia: results of a retrospective study

Int J Hematol 2020;112:787
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Romiplostim is effective for eltrombopag-refractory 
aplastic anemia: results of a retrospective study

Int J Hematol 2020;112:787

• At a median follow-up of 12 months, 7/10 patients (70%) had achieved either neutrophil, erythroid, 
or platelet response, including one complete response. 

• None of the patients stopped the ROM treatment because of adverse events.



• Retrospective cohort in Japan: romiplostim 20 μg/kg 
in 21 patients with eltrombopag-refractory AA

• 16 of 21 (76%) achieved a hematologic response in 
at least one lineage at 3 months. 

• 5 of 10 (50%) patients became independent of 
platelet (n = 2) or red cell (n = 3) transfusions.

• All 21 patients tolerated ROMI and showed no 
severe treatment-related adverse events that 
necessitated ROMI discontinuation.

High-dose romiplostim in patients with aplastic anemia 
refractory to eltrombopag

Leukemia 2021;35:906 35



Treatment for Acquired AA: SAA and VSAA in 2025
Severe acquired 
aplastic anemia

อายุ < 50 ป และมี MSD

MSD-HSCTATG-CSA-
eltrombopag MUD-HSCT

อายุ < 18 ป และไมมี MSD

ผลการตอบสนองที่ 3-4 เดือน

ให CSA ตอแลวคอยลดยาลง
ในเวลาประมาณ 1 ป

Second line treatment
• 2nd ATG + CSA
• HSCT if available suitable donors
• Romiplostim*
• Eltrombopag**  
• Anabolic steroids
• Alternative IST
• Transfusion support

ไมดีดี

กลับเปนซ้ํา
กลับเปนซ้ํา

CSA +
eltrombopag

อายุ > 60 ป หรือ ไมเหมาะสม
ที่จะไดรับ ATG

*Previous or no previous eltrombopag
exposure
** No previous eltrombopag exposure
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• ATG-CSA-Eltrombopag is the standard first-line treatment for transplant-ineligible SAA
• CSA plus eltrombopag is an alternative first-line treatment of ATG-ineligible SAA 
• TPRAs are effective as second-line treatment for SAA patients who failed IST  

• High-dose romiplostim 5-10 µg/kg: without prior eltrombopag exposure 
• Very high-dose romiplostim 10-20 µg/kg: with prior eltrombopag exposure
• Eltrombopag monotherapy (+ tacrolimus) without prior eltrombopag exposure

• HSCT may not be a practical second-line treatment for refractory SAA in Thailand  
• A second course of rATG has a low response rate and may not be cost-effective as a 

second-line treatment for adults with refractory SAA in Thailand
• Alternative low-intensity IST and/or anabolic steroids have limited evidence and low 

response rates but may be considered when no other options are available

Treatment for severe aplastic anemia in 2025: Now 
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Thank You for Your Attention
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