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1 Introduction

2 Anaplastic multiple myeloma is not an established diagnostic

3 entity but is describedmany times and has distinct histopath-

4 ological features. It is associated with poor prognosis, high

5 Ki67, rapid growth, and extramedullary myelomas. It can

6 debut as the first symptom of multiple myeloma (primary

7 anaplastic myeloma) or transform from an existing myeloma.

8 Anaplastic transformation of multiple myeloma is typically

9 associated with a survival of only a few months [1,2]. Mye-

10 loma treatments are mainly based on dexamethasone, pro-

11 teasome inhibitors, immunomodulatory drugs, and CD 38

12 antibodies [3]. Traditional cytotoxic drugs are nowadays

13 rarely used, except melphalan, mostly together with autolo-

14 gous stem-cell transplantation (ASCT). There have been

15 reported cases where primary anaplastic multiple myeloma

16 has responded well to the EPOCH regimen used for lymphoma

17 [4]. There are, however, no reports of successful treatment of

18 transformed anaplastic multiple myeloma. Here we present

19 two heavily treated myeloma patients who had an anaplastic

20transformation of their disease. They received a combination

21of modern myeloma treatment with traditional lymphoma

22treatment with surprisingly good results.

23Case report

24Case 1 involved a 64-year-old woman diagnosed in 2015 with

25multiple myeloma, characterized by an IgG monoclonal pro-

26tein (Table 1). She had been diagnosed with a monoclonal

27gammopathy of undetermined significance four years earlier.

28Her past medical history included rheumatoid arthritis,

29hypertension, ovarian cancer, herpes zoster, and sclerotic

30aortic and mitral valves. First line treatment was induction

31therapy followed by high-dose melphalan with ASCT. Three

32years later she had a biochemical recurrence. Second-line

33treatment was a second induction and high-dose melphalan

34with ASCT followed by maintenance therapy with lenalido-

35mide and dexamethasone (Rd - Table 1). In December 2021

36she was diagnosed with transformed anaplastic multiple

37myeloma (Table 2). She experienced persistent high fever

38with deteriorating general condition. She received four cycles

39of daratumumab, carfilzomib, and dexamethasone with a

40reduction of plasma cells in the bone marrow from 70% to

4140%, but the fever remained. Four months later, a biopsy
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42 from an axillary lymph node confirmed anaplastic multiple

43 myeloma. The EPOCH chemotherapy regimen traditionally

44 used for aggressive lymphomas had been tried previously for

45 anaplastic myeloma [4,5]. We therefore decided to give her

46 daratumumab together with EPOCH, i.e., continuous infusion

47 of etoposide (Etoposide) 100mg/m2 Day 1−4, prednisolone

48 60mg/m2 Day 1−5, vincristine 0.8mg/m2 on Day 1−4, doxoru-

49 bicin 20mg/m2 Day 1−5, and cyclophosphamide 750mg/m2

50 Day 5 (Dara-EPOCH). Daratumumab was administered

51 weekly, and EPOCH was administered every third week. She

52 received five cycles of Dara-EPOCH, the last cycle in July 2022.

53 In November 2022 there were 0.5 % plasma cells in the bone

54 marrow and the monoclonal component was zero. A positron

55 emission tomography-computed tomography (PET-CT) scan

56 identified residual lesions in the left iliac bone and a left rib.

57Radiotherapy for these lesions was initiated in November

582022. At the same time, maintenance treatment was started

59with daratumumab weekly. That winter she sent us a picture

60of where she went cross-country skiing.

61In January 2023 the monoclonal protein increased and we

62started treatment based on the POMP regimen [6] with vin-

63blastine every fourth week, dexamethasone Day 1−5 of each

6428 day cycle, together with daily oral mercaptopurine and

65weekly oral methotrexate (Methotrexate) in addition to the

66weekly daratumumab with dexamethasone she was already

67receiving (Dara-modified POMP). In May 2023 she had

68increased skeletal lesions and was administered two doses of

69the antibody-drug conjugate belantamab mafodotin. A lesion

70at the right orbit was treated with radiotherapy in July 2023.

71The disease continued to progress evidenced by

Table 1 – Baseline patient and disease features at multiple myeloma diagnosis.

Case 1 Case 2

Sex Female Female

Age at multiple myeloma diagnosis 64 years 61 years

Characteristics of the myeloma Monoclonal IgG protein 41 g/L, 30% plasma cells

in the bone marrow. Anaemia, hypercalcaemia,

and skeletal involvement.

Non-secretory myeloma, 90 % plasma cells,

hypercalcaemia, renal failure and osteolytic

skeletal lesions.

ISS III II

Cytogenetics Small extra marker chromosome t(11;14)(q13;q32)

1st line treatment VCd x 4, HDMwith ASCT VCd x 2, VTd x 2, VRd x 2, HDMwith ASCT

2nd line treatment VRd x 4 + HDMwith ASCT + 27 x Rdmaintenance

therapy.

RT, Vd x 1, PomVD x 5, HDMwith ASCT, 7 x Dar-

aVdmaintenance therapy

VCd: bortezomib (Bortezomib), cyclophosphamide, dexamethasone; VRd: bortezomib (Bortezomib), lenalidomide, dexamethasone; VTd: borte-

zomib (Bortezomib), thalidomide, dexamethasone; HDM: high-dose melphalan; RT: radiotherapy; PomVd: pomalidomide, bortezomib (Bortezo-

mib), dexamethasone; DaraVd: daratumumab, bortezomib (Bortezomib), dexamethasone.

Table 2 – Treatment given after anaplastic transformation and survival.

Case 1 Case 2

Characteristics of anaplastic transformation 70% plasma cells in the bone marrow, mono-

clonal protein IgG of 19 g/L, Ki67 of 100%,

the plasma cells positive for c-MYC protein.

Extramedullary disease, Ki67>60%, C-Myc

protein positive and cyclin D1 positive.

Normal bone marrow biopsy.

Age at anaplastic transformation 70 years 66 years

Cytogenetics Loss of 17p13 Normal

1st line treatment after anaplastic

transformation

Dara-Kd Dara-EPOCH

2nd line treatment after anaplastic

transformation

Dara-EPOCH Daratumumabmaintenance therapy

3rd line treatment after anaplastic

transformation

Daratumumabmaintenance therapy Dara-modified POMP

4th line treatment after anaplastic

transformation

Dara-modified POMP Belantamabmafodotin

5th line treatment after anaplastic

transformation

Belantamabmafodotin Talquetamab

6th line treatment after anaplastic

transformation

Carfilzomib EPOCH Isa-Kd-IME

Survival after anaplastic transformation 19 months 26 months

Overall survival after multiple myeloma

diagnosis

7 years 9 months 8 years

Dara-Kd: daratumumab, carfilzomib, dexamethasone; Dara-EPOCH: daratumumab, etoposide (Etoposide), prednisolone, vincristine, cyclophos-

phamide, doxorubicin; Dara-modified POMP: daratumumab, dexamethasone, vinblastine, mercaptopurine, methotrexate (Methotrexate); Isa-

Kd-IME: isatuximab, carfilzomib, dexamethasone, ifosfamide, methotrexate (Methotrexate), etoposide (Etoposide).
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72 extramedullary lesions and following discussion with the

73 patient we decided to give a new EPOCH cycle with carfilzo-

74 mib. She died due to febrile neutropenia in late July 2023.

75 Case 2 was a 61-year-old woman diagnosed with non-secre-

76 tory multiple myeloma in 2016. She received induction treat-

77 ment and high-dose melphalan with ASCT (Table 1). She

78 started Rd as maintenance treatment, but developed a rash

79 and the treatment was discontinued. Five years later she was

80 admitted to hospital with malignant spinal cord compression.

81 She was treated with radiotherapy followed by subsequent

82 induction and a second high-dose melphalan with ASCT. A

83 response assessment PET-CT showed a lesion in the left femur.

84 She then received seven cycles of daratumumab-bortezomib

85 (Bortezomib)-dexamethasone (Table 1). Six months later, in

86 March 2022, the disease recurred with tumours in the left

87 pleura, behind the aorta, and a skeletal lesion in L1. A biopsy

88 showed anaplastic multiple myeloma (Table 2). She received

89 two cycles of EPOCH, and four cycles of Dara-EPOCH. A PET-CT

90 in October 2022, six months after the first EPOCH cycle, demon-

91 strated almost complete remission with a residual lesion in the

92 left femur. She then started weekly daratumumab and the

93 residual lesion in the left femur was treated with radiotherapy.

94 In January 2023 the treatment was shifted to Dara-modi-

95 fied POMPIn May 2023, a PET-CT revealed progressive disease

96 with bilateral rib involvement, multifocal lesions in all four

97 extremities, and paravertebral tumors. Treatment was

98 changed to belantamab mafodotin which was discontinued

99 after two doses due to keratopathy. In August, the treatment

100 was changed to talquetamab, a bispecific antibody that indu-

101 ces apoptosis of myeloma cells by means of T-cell recruit-

102 ment and activation [7]. She received 40mg subcutaneous

103 every 14th day, and the disease stabilized until November

104 2023 when she was readmitted to the hospital with increasing

105 pain. A PET-CT showed increased size of the myeloma

106 lesions. Treatment was shifted to a 28-day cycle of isatuximab

107 Day 1 and 15, carfilzomib Day 1, 8 and 15, ifosfamide 1000mg/

108 m2 Day 1−5, etoposide (Etoposide) 100mg/m2 Day 1−3, meth-

109 otrexate (Methotrexate) 30mg/m2 Day 3 with dexamethasone

110 and mesna (Mesna) resulting in effective pain control. A PET-

111 CT in February 2024 showed regression of the myeloma

112 lesions. In April 2024 the chemotherapy no longer provided

113 pain relief. A subsequent PET-CT showed recurrence of the

114 lesions from December 2023. She was transitioned to pallia-

115 tive care and died in May 2024.

116 Discussion

117 These two case reports illustrate that conventional chemother-

118 apy used for aggressive lymphomas combined with anti-mye-

119 loma treatment is efficient in the treatment of transformed

120 anaplastic multiple myeloma. The expected survival of

121 patients with transformed anaplastic myeloma is only a few

122 months. In contrast, these two patients lived for 19 and 26

123 months with a reasonably good quality of life. Most published

124 cases of anaplastic myeloma are from patients who debut with

125 anaplastic myeloma [1,4,8]. Although transformed anaplastic

126 myeloma is a well-known aggressive end stage of myeloma,2

127 we only found one publication reporting on the treatment of

128 two such cases [1]. One of the two cases received thalidomide,

129vincristine, doxorubicin, dexamethasone (Thal-VAD) and lived

130for three months. The other received one cycle of bortezomib

131(Bortezomib), cisplatin, cyclophosphamide, etoposide (Etopo-

132side), dexamethasone followed by five cycles of Thal-VAD with

133at least nine months survival. Previous studies have shown

134good outcomes with EPOCH (without daratumumab) in

135patients with anaplastic myeloma at diagnosis, thus guiding

136its application in our two cases [4,9]. Others have tried more

137standardmyeloma treatment with and without effect [8,10].

138A possible reason for the effect of the EPOCH regimen

139might be that anaplastic myeloma, in contrast to regular mye-

140loma, is a rapidly growing malignancy. Hence, more myeloma

141cells are in a cell cycle state where they are vulnerable to con-

142ventional chemotherapy. We do not know if the addition of

143daratumumab/isatuximab or carfilzomib to the lymphoma

144regimens was beneficial or not, but it certainly was tolerable.

145In both patients, we continued treatment combining tradi-

146tional lymphoma treatments with myeloma treatment to

147mitigate the recurrence of the myeloma.

148We suggest that EPOCH combined with other less cytotoxic

149myeloma drugs, such as anti-CD38 antibodies or proteasome

150inhibitors, is a possible option for anaplastic myeloma, and

151perhaps also for other rapid growing variants of multiple

152myeloma, e.g., plasma cell leukaemia. A possible way forward

153for aggressive myelomas could be to use Dara-EPOCH to bring

154the patient in remission, followed by bi-specific antibodies

155such as talquetamab as maintenance therapy.

156Author contribution

157ES treated the patients, collected data, and review the manu-

158script Q2X X. AD treated the patients, collected data and wrote the

159first draft of the manuscript.

160Data availability

161Not applicable.

162Conflicts of interest

163Stormorken: No conflicts of interest.

164Dahm: Honoraria lecturer of Pfizer, Novartis, Bayer, Bristol

165Myers Squibb. Honoraria consultant of Pfizer, Bristol Myers

166Squibb, MSD, Jazz Pharmaceuticals, Abbvie.

167Acknowledgements

168This work received no funding.

169r e f e r enc e s

1701. Huang JX, Meng FJ, Feng XQ, Lyu X, Wang X. Clinical and

171histopathological analyses of anaplastic myeloma. Chin Med J

172(Engl). 2020;133(13):1614–6. https://doi.org/10.1097/

173cm9.0000000000000902. (In eng).

ARTICLE IN PRESS

Please cite this article as: E. Stormorken and A.E.A. Dahm, Daratumumab-EPOCH for transformed anaplastic multiple myeloma, Hematology,
Transfusion and Cell Therapy (2025), https://doi.org/10.1016/j.htct.2025.103977

hematol transfus cell ther. 2025;xxx(xx):103977 3

https://doi.org/10.1097/cm9.0000000000000902
https://doi.org/10.1097/cm9.0000000000000902
https://doi.org/10.1016/j.htct.2025.103977


174 2. Allen SL, Coleman M. Aggressive phase multiple myeloma: a

175 terminal anaplastic transformation resembling high-grade

176 lymphoma. Cancer Invest. 1990;8(3−4):417–24. https://doi.org/

177 10.3109/07357909009012059. (In eng).

178 3. Dimopoulos MA, Moreau P, Terpos E, et al. Multiple myeloma:

179 EHA-ESMO Clinical Practice Guidelines for diagnosis, treat-

180 ment and follow-up(y). Annal Oncology. 2021;32(3):309–22.

181 https://doi.org/10.1016/j.annonc.2020.11.014. (In eng).

182 4. Ichikawa S, Fukuhara N, Hatta S, et al. Anaplastic multiple

183 myeloma: possible limitations of conventional chemotherapy

184 for long-term remission. J Clin Exp Hematop. 2018;58(1):39–42.

185 https://doi.org/10.3960/jslrt.17035. (In eng).

186 5. Wilson WH, Bryant G, Bates S, et al. EPOCH chemotherapy:

187 toxicity and efficacy in relapsed and refractory non-Hodgkin’s

188 lymphoma. J Clin Oncol. 1993;11(8):1573–82. https://doi.org/

189 10.1200/jco.1993.11.8.1573. (In eng).

190 6. Rodriguez V, Hart JS, Freireich EJ, et al. Pomp combination

191 chemotherapy of adult acute leukemia. Cancer. 1973;32

192(1):69–75. https://doi.org/10.1002/1097-0142(197307)32:1<69::

193aid�cncr2820320109>3.0.co;2-0. (In eng).

1947. Chari A, Minnema MC, Berdeja JG, et al. Talquetamab, a T-cell-

195redirecting GPRC5D bispecific antibody for multiple myeloma.

196N. Engl. J. Med. 2022;387(24):2232–44. https://doi.org/10.1056/

197NEJMoa2204591. (In eng).

1988. Tang W, Xu Y, Xiang B. Successful outcome of anaplastic mul-

199tiple myeloma with lenalidomide, cyclophosphamide, and

200dexamethasone therapy. Ann Hematol. 2021;100(12):3039–40.

201https://doi.org/10.1007/s00277-020-04244-7. (In eng).

2029. Ichikawa S, Fukuhara N, Hashimoto K, Fujishima F, Ichinoha-

203sama R, Harigae H. Anaplastic multiple myeloma with MYC

204rearrangement. Leuk Res Rep. 2022;17:100288. https://doi.org/

20510.1016/j.lrr.2021.100288. (In eng).

20610. Demircioglu S, Tekinalp A, Ceneli O. Anaplastic multiple mye-

207loma with multiple genetic anomalies. J Coll Physic

208Surg Pak. 2022;32(1):132–3. https://doi.org/10.29271/

209jcpsp.2022.01.132. (In engIn eng).

ARTICLE IN PRESS

Please cite this article as: E. Stormorken and A.E.A. Dahm, Daratumumab-EPOCH for transformed anaplastic multiple myeloma, Hematology,
Transfusion and Cell Therapy (2025), https://doi.org/10.1016/j.htct.2025.103977

4 hematol transfus cell ther. 2025;xxx(xx):103977

https://doi.org/10.3109/07357909009012059
https://doi.org/10.1016/j.annonc.2020.11.014
https://doi.org/10.3960/jslrt.17035
https://doi.org/10.1200/jco.1993.11.8.1573
https://doi.org/10.1002/1097-0142(197307)32:1<69::aid&minus;cncr2820320109>3.0.co;2-0
https://doi.org/10.1002/1097-0142(197307)32:1<69::aid&minus;cncr2820320109>3.0.co;2-0
https://doi.org/10.1002/1097-0142(197307)32:1<69::aid&minus;cncr2820320109>3.0.co;2-0
https://doi.org/10.1056/NEJMoa2204591
https://doi.org/10.1056/NEJMoa2204591
https://doi.org/10.1007/s00277-020-04244-7
https://doi.org/10.1016/j.lrr.2021.100288
https://doi.org/10.29271/jcpsp.2022.01.132
https://doi.org/10.29271/jcpsp.2022.01.132
https://doi.org/10.1016/j.htct.2025.103977

	Daratumumab-EPOCH for transformed anaplastic multiple myeloma
	Introduction
	Case report
	Discussion
	Author contribution
	Data availability
	Conflicts of interest
	Acknowledgements
	References


