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Angioimmunoblastic T-cell lymphoma (AITL) is a highly aggressive subtype of
peripheral T-cell ymphoma. The current prognosis with the first-line standard of
care remains unsatisfactory, necessitating the exploration of more effective
treatment options. We reported 5 cases of AITL receiving CMOP (mitoxantrone
hydrochloride liposome, cyclophosphamide, vincristine, and prednisone). Cases
1 and 2 initially received CHOP as first-line induction therapy but switched to
CMOP due to inadequate efficacy and cardiac adverse events. Cases 3, 4, and 5
were newly diagnosed and received CMOP. All patients achieved complete
remission with acceptable cardiotoxicities and hematologic toxicities. After
study treatment discontinuation, Cases 1 and 3 underwent autologous stem
cell transplantation, and Cases 4 and 5 received oral maintenance agents. At the
last follow-up, 4 patients remained in remission and 1 (Case 2) exhibited tumor
recurrence. CMOP showed promise as a potential treatment option for AITL
patients. Further research is essential to identify its efficacy and safety.
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1 Introduction

Angioimmunoblastic T-cell lymphoma (AITL) is a rare and aggressive peripheral T-cell
lymphoma (PTCL), accounting for 1%-2% of all non-Hodgkin lymphomas (1). Disease
relapse occurred commonly in the majority of AITL patients after a short-term remission
with a 5-year overall survival (OS) rate of 44% and a progression-free survival (PFS) rate of
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32% (2). Additionally, AITL often shows severe systemic symptoms
including fever, weight loss, and lymphadenopathy, seriously
affecting the quality of life (3). At present, the standard of care
for AITL patients remains unclear. CHOP-like (cyclophosphamide,
doxorubicin, vincristine, prednisone), anthracycline-based +
etoposide, presented a conventional first-line treatment for AITL
(4). However, newly diagnosed AITL showed a poor response to
CHOP with a complete remission (CR) rate of 27.6% (5). Therefore,
the development of novel therapeutic options is in urgent need for
improving clinical benefits for patients with AITL.

Mitoxantrone, as a potential treatment option for various
malignancies, was unable to be widely used due to cardiotoxicity
(6, 7). Mitoxantrone hydrochloride liposome injection (PLM60)
improved the pharmacokinetics parameters and tissue distribution
characteristics in the human body by a liposomal encapsulation
form (8), thus reducing the normal tissue damage and
cardiotoxicity associated with anthracene drugs (9). In addition,
PLMG60 selectively accumulates in tumors and continuously releases
drugs within the tumor microenvironment (10), providing
enduring benefits. In a phase II trial, PLM60 monotherapy
showed promising efficacy with a CR rate of 23.1% and an
acceptable safety profile in relapsed/refractory AITL (11),
highlighting the potential for further exploration in combination
therapies. The combination of PLM60, cyclophosphamide,
vincristine, and prednisone (defined as the CMOP regimen) in
our study might provide more clinical benefits for AITL.

Here, we presented the clinical histories of 5 patients, the reason
for selecting CMOP, treatment responses, and implications for
AITL management. This report showed the potential benefits of
the CMOP regimen containing PLM60 in AITL patients, with
encouraging efficacy and an acceptable safety profile.

TABLE 1 Case characteristics.

10.3389/fonc.2024.1331154

2 Case presentations

We reported 5 patients with AITL, treated at the West China
Hospital of Sichuan University. The clinical features of the five cases
were included in Table 1. All 5 patients exhibited durable responses
and good tolerance to the 28-day cycle CMOP regimen. The last
follow-up date was in August 2023.

2.1Case 1l

A 54-year-old female diagnosed with stage IVB AITL
underwent an 18F-fluoro-2-deoxy-D-glucose positron emission
tomography (18F-FDG PET/CT) scan, revealing maximum
standardized uptake values (SUV,,,) values of 7.05 in multiple
lymph nodes and subcutaneous lesions (Figure 1A). The patient had
a medical history of hepatitis B. After one cycle of CHOP induction
therapy, Case 1 exhibited a suboptimal response with no significant
changes in lymph nodes and was later switched to the CMOP
regimen (cyclophosphamide, 750 mg/m?, day 1; PLM60, 20 mg/m?,
day 1; vincristine, 1.4 mg/m?, day 1; prednisolone, 100 mg/day, days
1-5) on February 2022. The outcome was favorable following one
cycle of CMOP therapy, no palpable lymphadenopathy was
observed. Three cycles later, a positron emission tomography/
computed tomography (PET/CT) scan showed no evidence of
residual active tumor tissue, indicating a CR (Figure 1A). The
patient underwent a total of 5 cycles of CMOP therapy until July
2022. Afterward, autologous stem cell transplantation (ASCT) was
successfully performed on September 30, 2022. This patient
remained alive with a CR during the 19-month follow-
up (Figure 1A).

Case 1 Case 2 Case 3 Case 4 Case 5
Age (year)/sex 50/F 66/F 53/M 54/M 52/F
ECOG PS 1 2 1 1 3
B symptoms Positive Negative Negative Positive Negative
Ann Arbor Stage v I I 111 v
Bulky disease >5 cm Negative Negative Negative Negative Negative
Extranodal sites >2 Positive Negative Positive Negative Positive
Bone marrow involvement Negative Negative Negative Negative Positive
LDH Elevated Normal Normal Normal Elevated
B2-MG Elevated Elevated Normal Elevated Elevated
Platelets<150000/mm? Negative Positive Negative Negative Positive
EB DNA 7780 Negative 130 455 718
IPI 3 1 1 1 4
PIAI 2 2 1 1 3

B2-MG, B2-microglobulin; EB, Epstein-Barr virus; ECOG, Eastern Cooperative Oncology Group Performance status; F, female; IPI, International Prognostic Index; LDH, Lactate dehydrogenase;

M, Male; PIAI, Prognostic index for AITL.
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The timeline and representative PET/CT and CT images. Each treatment the patient received is labeled on the graph. (A) Case 1: Before treatment in
November 2021, PET/CT revealed increased glucose metabolism in multiple areas, including the neck, chest, abdomen, bilateral inguinal lymph
nodes, occiput, right chest, back, and subcutaneous fat nodules on both upper extremities. Following 3 cycles of CMOP, a PET/CT scan in April

2022 indicated CR, which was sustained after 5 cycles of CMOP in August 2022. Notably, in April 2023, PET-CT confirmed a lasting CR post-ASCT;
(B) Case 2: In December 2021, the initial PET/CT revealed enlarged tonsils and right cervical lymph nodes with heightened metabolism. Following 3
cycles of CHOP, a PET/CT scan in June 2022 confirmed CR. Subsequently, after 2 cycles of CMOP in February 2023, another PET/CT displayed CR

However, a CT scan in May 2023 showed enlarged lymph nodes in the mediastinum, and abdominal cavity, marked by red circles; (C) Case 3: In
March 2022, pre-treatment CT scans revealed enlarged lymph nodes and a nodule on the right side of the thoracic 12 vertebrae, marked by red
circles. Subsequently, a PET/CT scan in July 2022 confirmed CR after 4 cycles of CMOP. Another PET/CT in November 2022 validated sustained CR
following 6 cycles of CMOP; (D) Case 4: In June 2022, pre-treatment PET/CT revealed multiple lymph nodes in the neck, chest, and abdomen
Subsequent PET/CT in November 2022 demonstrated CR after 4 cycles of CMOP; (E) Case 5: In May 2022, PET/CT revealed increased glucose
metabolism in multiple lymph nodes, bones, and an enlarged spleen, along with pleural effusion. By October 2022, after 4 cycles of CMOP plus
thalidomide, PET/CT confirmed CR and the pleural effusion had resolved. PET, positron emission tomography; CT, computed tomography; CR,

complete remission; ASCT, autologous stem cell transplantation

2.2 Case 2

A 66-year-old female presented with tonsillar swelling and was
diagnosed with stage II AITL. PET/CT showed enlargement of
bilateral tonsils and right cervical lymph nodes with increased
metabolic activity (SUV . 13.8; Figure 1B). Following 1 cycle of
CHOP, the patient showed no evidence of this enlargement but
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developed sick sinus syndrome, and paroxysmal atrial fibrillation
(AF). Consequently, the patient underwent permanent dual-
chamber pacemaker implantation and then completed an
additional 2 cycles of CHOP chemotherapy and achieved a CR
(Figure 1B). However, due to the ongoing cardiac complications,
the treatment approach shifted from the CHOP regimen to the
CMOP regimen (cyclophosphamide, 640 mg/m?, day 1; PLM60, 18
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mg/mz, day 1; vindesine, 3 mg/mz, day 1; prednisolone, 100 mg/day,
days 1-5). Case 2 received 2 cycles of CMOP from June to July 2022,
resulting in effective management of atrial fibrillation and achieving
CR (Figure 1B). She did not enter maintenance treatment because of
financial problems. In May 2023, CT revealed enlarged cervical,
mediastinal, bilateral hilar, and abdominal lymph nodes. The first-
line treatment achieved a PFS of 11 months.

2.3 Case 3

A 53-year-old male presented with a left neck mass in 2022.
Enhanced CT revealed significantly enlarged left axillary lymph
nodes, multiple neck masses, pharyngeal soft tissue thickening, and
nodules on the right side of the 12th thoracic vertebrae (Figure 1C).
Lymph node biopsy confirmed stage IIA AITL. Considering the
presence of the mass, 6 cycles of CMOP chemotherapy
(cyclophosphamide, 750 mg/m?, day 1; PLM60, 16 mg/m?, day 1;
vindesine, 3 mg/m?, day 1; prednisolone, 100 mg/day, days 1-5) was
administered as the initial therapy from March to September 2022.
In July 2022, the patients who received 4 cycles of CMOP exhibited
CR (Figure 1C). Subsequently, on April 14, 2023, Case 3 successfully
underwent ASCT. During the 16-month follow-up period, the
patients demonstrated no evidence of tumor recurrence.

2.4 Case 4

A 54-year-old male with generalized papules, pruritus, and
multiple enlarged lymph nodes with nocturnal night sweats was
diagnosed with stage ITIIB AITL. PET/CT indicated that lymphoma
involved multiple lymph nodes in the neck, chest, and abdomen with
the largest lymph node measuring 22x15 mm and the SUV,,, of 12.87
(Figure 1D). From July to December 2022, he received 6 cycles of
CMOP chemotherapy (cyclophosphamide, 750 mg/m?, day 1; PLM60,
18 mg/mz, day 1; vincristine, 1.4 mg/mz, day 1; prednisolone, 100 mg/
day, days 1-5) as an initial therapy due to the described symptoms.
PET/CT in November 2023 showed CR following 4 cycles of CMOP
(Figure 1D). Subsequently, he received azacitidine maintenance
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therapy following the CMOP regimen and has remained in
remission, with a follow-up time of 12 months.

2.5 Case 5

A 52-year-old man, with a history of AF with underlying cardiac
disease, was admitted to our hospital for rash and generalized pain and
was diagnosed as AITL. Physical examination revealed the diffuse
maculopapular rash, markedly enlarged superficial lymph nodes,
abdominal distension, and pitting edema in the lower limbs. A
hypermetabolic signal was observed from multiple lymph nodes,
bones, and an enlarged spleen on PET/CT (Figure 1E). Bone
marrow examination revealed T lymphocyte infiltrates. Additionally,
Case 5 exhibited symptoms including pancytopenia, low levels of
fibrinogen, and high levels of soluble interleukin 2 receptor (IL-2R),
suggesting a potential diagnosis of hemophagocytic syndrome
(Figure 2). On May 15, 2022, the therapy including dexamethasone
(15 mg/day), etoposide (50 mg/m? on day 2), and thalidomide (100
mg/day) was initiated based on the clinical data. Despite the initial
therapy, the condition of Case 5 worsened with severe pancytopenia,
edema, pleural and abdominal effusion, and dyspnea, possibly due to
lymphoma. Considering less cardiotoxic side effects and more efficacy
than anthracyclines, 1 cycle of low-dose CMOP-like regimen
(dexamethasone, 15 mg, days 1-9, and 10 mg, days 10-14;
vincristine, 0.68 mg/mz, days 2-3; cyclophosphamide, 440 mg/mz,
day 4; PLM60, 10 rng/mz, day 7) plus thalidomide (100 mg once
daily) along with symptomatic support was administered. After 1 cycle
of treatment, the symptoms and signs of the patient decreased
significantly, such as dyspnea, edema, and rash, indicating that this
treatment plan can effectively relieve symptoms. His general condition
markedly improved, with normalized blood counts and decreased IL-
2R levels (Figure 2). Therefore, Case 5 received additional 4 cycles of
CMOP (cyclophosphamide, 525 mg/m?, day 1; PLM60, 17 mg/m?, day
1; vincristine, 1.4 mg/mz, day 1; prednisolone, 100 mg, days 1-5) plus
thalidomide (100 mg once daily). Following the fourth cycle of CMOP
plus a thalidomide regimen, Case 5 achieved a CR at PET/CT
(Figure 1E). This patient pertaining to financial constraints was not
able to go for an ASCT and hence opted for maintenance therapy with
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Dynamic changes of blood cell count, ferritin, and IL-2R of case 5 during treatment. (A) Dynamic changes of Hb, WBC, PLT, and N during treatment;
(B) Dynamic changes of IL-2R. Hb, hemoglobin; WBC, white blood cells; PLT, platelets; N, neutrophils; IL-2R, interleukin 2 receptor.
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thalidomide. On a 14-month follow-up, his disease continued to be in
complete remission.

All five cases exhibited good tolerance to CMOP, experiencing
manageable hematological toxicity. Grade 1 skin hyperpigmentation,
manifested as bluish staining of the skin, was observed in all five cases,
which recovered spontaneously at the end of chemotherapy. No
adverse reactions such as infection, stomatitis, or neurotoxicity were
observed. In particular, all patients had no new cardiac adverse events
during chemotherapy with the CMOP regimen, even though two
patients had a previous history of cardiac-related disease (Table 2).

3 Discussion

AITL, a unique subtype of lymphoma, presented challenges in
treatment due to its complex nature and comparatively poorer
prognosis (12). Conventional anthracycline-based chemotherapy
remained a frequently utilized initial treatment option with
suboptimal CR rates of 36.6%-47.9% (13) and 5-year OS rates of
43%-50% (2). To enhance the efficacy of conventional treatments,
various strategies have been explored, including the addition of
other potentially effective drugs, such as adding lenalidomide (14),
everolimus (15), or romidepsin (16) to CHOP and brentuximab
vedotin plus CHP (cyclophosphamide, doxorubicin, and
prednisone) (17). However, these above regimens are still in
clinical trials with the absence of recommended standard of care
for AITL.

PLM60 has demonstrated promising efficacy and tolerance in
PTCL in a previous phase II study (11), providing a new direction in
treating PTCL. Here, we reported that 5 AITL patients achieved CR
following the CMOP regimen containing the PLM60. To the best of
our knowledge, this is the first report on the successful utilization of
the CMOP regimen in AITL in the real world. Case 1, who exhibited
poor response to CHOP, achieved CR upon switching the CMOP
regimen and attained long-term remission following
transplantation. In addition, Case 5 had a critical condition with
a large tumor burden and hemophagocytic syndrome during the
initial treatment; however, rapid improvement was observed after
the COMP regimen. These 2 successful cases suggested that the
CMOP regimen containing PLM60 may rapidly reduce the tumor

TABLE 2 Toxicities in the five cases with CMOP.

Adverse event = Gradelor2 @ Grade3or4  Total
Leukopenia 3 (60%) 1 (20%) 4 (80%)
Neutropenia 3 (60%) 1 (20%) 4 (80%)
Thrombocytopenia 1 (20%) 0 1 (20%)
Anemia 2 (40%) 1 (20%) 3 (60%)
Nausea 5 (100%) 0 5 (100%)
Vomiting 1 (20%) 0 1 (20%)
Hepatotoxicity 1 (20%) 0 1 (20%)
Hyperpigmentation 5 (100%) 0 5 (100%)

All data was shown as the number of patients.

Frontiers in Oncology

10.3389/fonc.2024.1331154

burden and promote the remission of the disease, which needed
further clinical research and verification.

Post-CR treatment was considered crucial in enhancing long-
term survival benefits. In contrast with the non-ASCT group, the
ASCT group improved the 2-year OS rates (93.3% vs. 52.9%) for
patients with AITL in the first complete remission in a previous
study (18). Additionally, results of a meta-analysis showed that
ASCT significantly improved OS for AITL patients, indicating
ASCT could serve as the first-line consolidation treatment
strategy for AITL patients (19). A similar pattern was observed in
our cases, with 4 patients who underwent ASCT or pharmacologic
maintenance therapy and remained in sustained remission. The
lone patient who experienced recurrence did not receive these
therapies. Therefore, we recommend that AITL patients, who
achieved a CR after chemotherapy, undergo the ASCT as first-
line consolidation therapy for long-term clinical benefits.

Mitoxantrone, as a conventional anthracycline, has been
demonstrated to be associated with an increased risk of cardiac
dysfunction and secondary leukemia (10). In a previous study,
compared to the mitoxantrone group, the incidence of increased
cardiac troponin T (3.3% vs. 36.7%) was lower in the PLM60 group
(20), indicating that the risk of cardiotoxicity with PLM60 was
much lower than that with mitoxantrone. The safety result of our
cases was consistent with the previous study with mild
cardiotoxicity, no serious adverse events, and no dose reduction
due to adverse events. Notably, 2 patients with underlying cardiac
diseases tolerated PLM60 well. The mechanism of the reduced
cardiotoxicity of PLM60 might be attributed to its lower peak
concentrations, prolonged half-life, and reduced heart tissue
distribution (8, 21). Overall, PLM60 may provide a more tolerable
treatment option by potentially redefining the balance between
efficacy and safety in AITL treatment.

There are some limitations to our study. First, our study is
limited by the small sample size. Second, as the first study of CMOP,
we lack comparative data to position our findings against other
treatments definitively.

4 Conclusions

In conclusion, the CMOP regimen containing PLM60 may
provide a novel option for AITL with promising efficacy and
safety. While these results of our cases are highly encouraging,
further clinical studies are imperative to validate its benefits
comprehensively. Several ongoing clinical trials are investigating
the effect of PLM60 plus other agents for newly diagnosed PTCL
(NCT05458180) and relapsed and refractory PTCL (NCT05441761,
ChiCTR2200065840, NCT05527275, ChiCTR2200062067, etc.),
showing the potential in the development of combination therapy.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding author.

frontiersin.org


https://doi.org/10.3389/fonc.2024.1331154
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Liang and Jiang

Ethics statement

The studies involving humans were approved by Ethics
Committee on Biomedical Research, West China Hospital of
Sichuan University. The studies were conducted in accordance
with the local legislation and institutional requirements. Written
informed consent for participation in this study was provided by the
participants’ legal guardians/next of kin. Written informed consent
was obtained from the individual(s) for the publication of any
potentially identifiable images or data included in this article.

Author contributions

LL: Writing - original draft, Writing - review & editing, Data
curation. MJ: Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

References

1. Lunning MA, Vose JM. Angioimmunoblastic T-cell lymphoma: the many-faced
lymphoma. Blood ] Am Soc Hematol (2017) 129:1095-102. doi: 10.1182/blood-2016-
09-692541

2. Advani RH, Skrypets T, Civallero M, Spinner MA, Manni M, Kim WS, et al.
Outcomes and prognostic factors in angioimmunoblastic T-cell lymphoma: final report
from the international T-cell Project. Blood ] Am Soc Hematol (2021) 138:213-20. doi:
10.1182/blood.2020010387

3. De Leval L, Gisselbrecht C, Gaulard P. Advances in the understanding and
management of angioimmunoblastic T-cell lymphoma. Br ] haematology (2010)
148:673-89. doi: 10.1111/j.1365-2141.2009.08003.x

4. Mohammed Saleh MF, Kotb A, Abdallah GE, Muhsen IN, El Fakih R, Aljurf M.
Recent advances in diagnosis and therapy of angioimmunoblastic T cell lymphoma.
Curr Oncol (2021) 28:5480-98. doi: 10.3390/curroncol28060456

5. SunY, Li L, Li X, Zhang L, Wang X, Fu X, et al. Outcomes of GDPT (gemcitabine,
cisplatin, prednisone, thalidomide) versus CHOP in newly diagnosed peripheral T-cell
lymphoma patients. Ther Adv Med Oncol (2020) 12:1758835920923829. doi: 10.1177/
1758835920923829

6. Smith IE. Mitoxantrone (novantrone): a review of experimental and early clinical
studies. Cancer Treat Rev (1983) 10:103-15. doi: 10.1016/0305-7372(83)90008-7

7. Mei K-C, Liao Y-P, Jiang J, Chiang M, Khazaieli M, Liu X, et al. Liposomal
delivery of mitoxantrone and a cholesteryl indoximod prodrug provides effective
chemo-immunotherapy in multiple solid tumors. ACS nano (2020) 14:13343-66.
doi: 10.1021/acsnano.0c05194

8. YangJ, ShiY, Li C, Gui L, Zhao X, Liu P, et al. Phase I clinical trial of pegylated
liposomal mitoxantrone plm60-s: pharmacokinetics, toxicity and preliminary efficacy.
Cancer Chemother Pharmacol (2014) 74:637-46. doi: 10.1007/s00280-014-2523-8

9. Preethi S, Kumar H, Rawal V, Ajmeer R, Jain V. Overview of mitoxantrone-a
potential candidate for treatment of breast cancer. Int ] Appl Pharm (2022) 14:10-22.

10. Evison B, Sleebs BE, Watson KG, Phillips DR, Cutts SM. Mitoxantrone, more than just
another topoisomerase II poison. Med Res Rev (2016) 36:248-99. doi: 10.1002/med.21364

11. Gao Y, Huang H, Wang X, Bai B, Huang Y, Yang H, et al. Safety and efficacy of
mitoxantrone hydrochloride liposome in patients with relapsed or refractory peripheral
T-cell lymphoma and extranodal NK/T-cell lymphoma: A prospective, single-arm,
open-label, multi-center, phase II clinical trial. Blood (2020) 136:36-7. doi: 10.1182/
blood-2020-141752

12. Mourad N, Mounier N, Briére J, Raffoux E, Delmer A, Feller A, et al. Clinical,
biologic, and pathologic features in 157 patients with angioimmunoblastic T-cell

Frontiers in Oncology

10.3389/fonc.2024.1331154

Acknowledgments

We would like to thank all the patients and their families who
participated in this study.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

lymphoma treated within the Groupe d'Etude des Lymphomes de 1'Adulte (GELA)
trials. Blood ] Am Soc Hematol (2008) 111:4463-70. doi: 10.1182/blood-2007-08-
105759

13. Wei C,Li W, Qin L, Liu S, Xue C, Ren K, et al. Clinicopathologic characteristics,
outcomes, and prognostic factors of angioimmunoblastic T-cell lymphoma in China.
Cancer Med (2023) 12:3987-98. doi: 10.1002/cam4.5248

14. Lemonnier F, Safar V, Beldi-Ferchiou A, Cottereau AS, Bachy E, Cartron G, et al.
Integrative analysis of a phase 2 trial combining lenalidomide with CHOP in
angioimmunoblastic T-cell lymphoma. Blood Adv (2021) 5:539-48. doi: 10.1182/
bloodadvances.2020003081

15. Kim §J, Shin DY, Kim JS, Yoon DH, Lee WS, Lee H, et al. A phase II study of
everolimus (RAD001), an mTOR inhibitor plus CHOP for newly diagnosed peripheral
T-cell lymphomas. Ann Oncol (2016) 27:712-8. doi: 10.1093/annonc/mdv624

16. Bachy E, Camus V, Thieblemont C, Sibon D, Casasnovas RO, Ysebaert L, et al.
Romidepsin plus CHOP versus CHOP in patients with previously untreated peripheral
T-cell lymphoma: results of the ro-CHOP phase III study (Conducted by LYSA). J Clin
Oncol (2022) 40:242-51. doi: 10.1200/JCO.21.01815

17. Horwitz S, O'Connor OA, Pro B, Illidge T, Fanale M, Advani R, et al.
Brentuximab vedotin with chemotherapy for CD30-positive peripheral T-cell
lymphoma (ECHELON-2): a global, double-blind, randomised, phase 3 trial. Lancet
(2019) 393:229-40. doi: 10.1016/S0140-6736(18)32984-2

18. Park SI, Horwitz SM, Foss FM, Pinter-Brown LC, Carson KR, Rosen ST, et al.
The role of autologous stem cell transplantation in patients with nodal peripheral T-cell
lymphomas in first complete remission: report from COMPLETE, a prospective,
multicenter cohort study. Cancer (2019) 125:1507-17. doi: 10.1002/cncr.31861

19. Zhai Y, Wang J, Jiang Y, Wu W, Lv Y, Xu H, et al. The efficiency of autologous
stem cell transplantation as the first-line treatment for nodal peripheral T-cell
lymphoma: results of a systematic review and meta-analysis. Expert Rev Hematol
(2022) 15:265-72. doi: 10.1080/17474086.2022.2042247

20. Wang L, Cao J, Li C, Wang X, Zhao Y, Li T, et al. Efficacy and safety of
mitoxantrone hydrochloride liposome injection in Chinese patients with advanced
breast cancer: a randomized, open-label, active-controlled, single-center, phase II
clinical trial. Investigational New Drugs (2022) 40:330-9. doi: 10.1007/s10637-021-
01182-7

21. Wang C, Li C, Zhao X, Yang H, Wei N, Li Y, et al. Pharmacodynamics,
pharmacokinetics and tissue distribution of liposomal mitoxantrone hydrochloride.
Yao xue xue bao= Acta Pharm Sin (2010) 45:1565-9.

frontiersin.org


https://doi.org/10.1182/blood-2016-09-692541
https://doi.org/10.1182/blood-2016-09-692541
https://doi.org/10.1182/blood.2020010387
https://doi.org/10.1111/j.1365-2141.2009.08003.x
https://doi.org/10.3390/curroncol28060456
https://doi.org/10.1177/1758835920923829
https://doi.org/10.1177/1758835920923829
https://doi.org/10.1016/0305-7372(83)90008-7
https://doi.org/10.1021/acsnano.0c05194
https://doi.org/10.1007/s00280-014-2523-8
https://doi.org/10.1002/med.21364
https://doi.org/10.1182/blood-2020-141752
https://doi.org/10.1182/blood-2020-141752
https://doi.org/10.1182/blood-2007-08-105759
https://doi.org/10.1182/blood-2007-08-105759
https://doi.org/10.1002/cam4.5248
https://doi.org/10.1182/bloodadvances.2020003081
https://doi.org/10.1182/bloodadvances.2020003081
https://doi.org/10.1093/annonc/mdv624
https://doi.org/10.1200/JCO.21.01815
https://doi.org/10.1016/S0140-6736(18)32984-2
https://doi.org/10.1002/cncr.31861
https://doi.org/10.1080/17474086.2022.2042247
https://doi.org/10.1007/s10637-021-01182-7
https://doi.org/10.1007/s10637-021-01182-7
https://doi.org/10.3389/fonc.2024.1331154
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Case report: Good response to CMOP regimen containing mitoxantrone hydrochloride liposome (PLM60) as induction chemotherapy in patients with angioimmunoblastic T-cell lymphoma
	1 Introduction
	2 Case presentations
	2.1 Case 1
	2.2 Case 2
	2.3 Case 3
	2.4 Case 4
	2.5 Case 5

	3 Discussion
	4 Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


