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Abstract

BACKGROUND

Arsenic trioxide (ATO) is recommended for patients who do not achieve
molecular remission or who have molecular or morphologic relapse. However,
there are no guidelines for adjusting ATO dosage in patients with severe renal
failure or on dialysis. Herein, we report the successful treatment of relapsed acute
promyelocytic leukemia (APL) in a patient on hemodialysis with ATO single
agent and review the cases in literature.

CASE SUMMARY

A 46-year-old woman who has been on hemodialysis to chronic glomerulone-
phritis for 15 years visited our hospital for pancytopenia. She had been seen for
pancytopenia 3 years ago and had been diagnosed with APL. She also received
chemotherapy for APL but unfortunately was lost to follow-up after her second
consolidation chemotherapy. She was noted to have pancytopenia by her
nephrologist during hemodialysis 1 mo ago. Bone marrow biopsy and reverse
transcriptase-polymerase chain reaction (RT-PCR) tests revealed a diagnosis of
relapsed APL. Treatment for relapsed APL with ATO single agent was started and
she achieved molecular remission after administering 24 doses of ATO. Thus far,
four consolidation therapies have been performed with the ATO single agent,
and, to date, the molecular remission has been maintained as negative
promyelocytic leukemia/retinoic acid receptor-a fusion gene as confirmed by RT-
PCR testing for two years.

CONCLUSION
This is a rare case of relapsed APL successfully treated with the single agent ATO
in a patient on hemodialysis.
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Core Tip: Arsenic trioxide (ATO) is recommended for patients who do not achieve
molecular remission or who have molecular or morphologic relapse. However, there
are no guidelines for adjusting ATO dosage in patients with severe renal failure or on
dialysis. Herein, we report the successful treatment of relapsed acute promyelocytic
leukemia in a patient on hemodialysis with ATO single agent and review the cases in
literature.
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INTRODUCTION

Acute promyelocytic leukemia (APL) is a subtype of acute myelogenous leukemia
(AML) and accounts for 10%-15% of all AML diagnoses!l. APL is cytogenetically
distinguished by the t (15:17) chromosomal translocation. The translocation of the
promyelocytic leukemia (PML) gene on chromosome 15 to the retinoic acid receptor-a
(RAR-a) gene on chromosome 17 produces a PML-RARa fusion gene. APL is
distinguished from other types of AML by its unique morphology and clinical
presentation. APL is more aggressive than other subtypes of AML because of high
early death rates due to fatal coagulopathy but is curable!'. Approximately 90%-95%
of patients who receive induction chemotherapy achieve complete remission, and
more than 85%-90% of patients can be cured®.

Arsenic trioxide (ATO) is recommended for patients who do not achieve molecular
remission after consolidation treatment or who subsequently demonstrate molecular
or morphologic relapse. As a single agent, ATO produces complete remission rates of
80% to 90% in patients with hematologic relapse and helps achieve molecular
remissions in 70% to 80% of those patients!™’l. Generally, ATO is well tolerated, but
patients with severe renal impairment or on hemodialysis have been difficult in use for
safety because of elimination to urine. The standard therapy for APL in patients on
dialysis or chronic renal failure has not been established. Only a few cases have been
reported regarding ATO use in patients with APL on dialysis!'*'‘.

Herein, we describe a case of relapsed APL successfully treated with ATO as a
single agent in a patient on hemodialysis and review the literature on previously
reported cases.

CASE PRESENTATION

Chief complaints
A 46 years old woman patient admitted for worsening pancytopenia for 1 mo.

History of present illness

The patient had her regular hemodialysis scheduled at the nephrology department
and we were consulted by the nephrology department for pancytopenia. Bone marrow
biopsy and reverse transcriptase-polymerase chain reaction (RT-PCR) tests were
performed. Bone marrow examination showed hypercellular marrow with 54%
promyelocytes. Cytogenetics revealed FISH for ¢ (15:17) in 10 of 20 cells, while RT-PCR
revealed the PML/RARa fusion gene. She received induction chemotherapy with all-
trans retinoic acid (ATRA) and idarubicin. After induction chemotherapy, follow-up
bone marrow biopsy was performed; however, morphologic remission for
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promyelocyte was observed, and molecular remission was not achieved. Therefore, the
first consolidation chemotherapy with idarubicin was provided with sustained ATRA
administration, and molecular remission was confirmed a month later. Unfortunately,
after the second consolidation chemotherapy, she was lost to follow-up. She
maintained only her regular hemodialysis schedule at the nephrology department
where pancytopenia was reconfirmed.

History of past illness
The patient has been on regular hemodialysis for 15 years due to chronic
glomerulonephritis.

Personal and family history
She has been gotten only erythropoietin treatment for mild anemia.

Physical examination
No signs of bleeding such as mucosal bleeding or petechia, commonly observed in
APL patients, were noted. Her vital signs were stable.

Laboratory examinations

The complete blood count results was normal in parentheses, as shown below: White
blood cells (WBCs): 1080 x 10°/puL (4.0-10.0 10°/pL); hemoglobin: 8.9 g/dL (12-16
g/ dL); platelets: 69 x 10°/pL (150-400 10°/uL); absolute neutrophil count (ANC): 420 x
10°/pL (1.5-7.5 10°/pL). Blood biochemistry results were as follows: Total bilirubin:
0.55 mg/dL (0.2-1.1 mg/dL); aspartate aminotransferase: 23 U/L (5-40 U/L); alanine
aminotransferase: 17 U/L (5-40 U/L); albumi: 4.54 g/dL (3.5-5.2 g/dL); blood urea
nitrogen: 86.6 mg/dL (8-20 mg/dL); creatinine: 11.6 mg/dL (0.5-1.3 mg/dL); C-
reactive protein (CRP): 0.13 mg/dL (0-0.5 mg/dL). The results of the coagulation
profile were as follows: Prothrombin time (PT): 11.3 s (9.4-12.5 s); activated partial
thromboplastin time: 31.9 s (28.0-44.0 s); fibrinogen: 189 mg/dL (200-400 mg/dL); D-
dimer: 9537 (0-255 ng/mL).

Further diagnostic work-up

Bone marrow examination and RT-PCR tests were performed for the evaluation of
pancytopenia. Bone marrow aspiration demonstrated relapsed APL with
promyelocytes comprising 40% of differential leukocyte counts, as well as the ¢ (15:17)
(922; q12) translocation and RML/RARa fusion transcript.

FINAL DIAGNOSIS

She was diagnosed with relapsed APL based on bone marrow examination and RT-
PCR results.

TREATMENT

We treated her with ATO as a single agent because ATRA was not covered by
insurance for the treatment of relapse in South Korea. As she was on hemodialysis, she
received a decreased dose of ATO of 0.1 mg/kg/d after hemodialysis three times a
wk. During the first wk of ATO initiation, complete blood counts, sodium, potassium,
chloride, blood urea nitrogen, creatinine, glucose, PT, activated partial thromboplastin
time, fibrinogen, calcium, magnesium, and electrocardiogram were monitored daily.
Electrolytes were stable in the normal range, and QTc duration was normal. As no side
effects were observed, from the second wk of treatment, the dose was increased to the
recommended dose of 0.15 mg/kg/d after dialysis, and a total of 24 doses were
administrated throughout 8 wk. RT-PCR performed after the administration of 16
doses was positive for the PML/RARa fusion gene but became negative after 19 doses.
Four wks later, consolidation chemotherapy was started with ATO 0.15 mg/kg/d after
hemodialysis three times a wk as well, and 12 doses were administrated for 4 wk. The
consolidation chemotherapy was performed four times at 2 mo intervals. We
performed RT-PCR after each consolidation chemotherapy and confirmed that the
patient had a negative result for the PML/RARa fusion gene.
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OUTCOME AND FOLLOW-UP

After induction chemotherapy with ATO, molecular remission was achieved and has
been maintained for 2 years without recurrence.

DISCUSSION

ATO is the basis of APL treatment. In the past, ATO was used mainly for treating
relapsed APL, but recent NCCN guidelines recommend that ATO can be used in the
frontline setting!""’). However, there is a limit to using ATO treatment in patients with
severe renal impairment or on hemodialysis because ATO is excreted by the
kidneys™. Indeed, there are no guidelines for the use of ATO in such patients. Thus
far, six case reports and one pilot study involving four patients with renal failure have
been published (Table 1),

In patients with normal renal function, ATO has demonstrable efficacy during the
induction therapy when administered at a fixed daily dose (10 mg or 15 mg daily) and
a weight-based dose (0.15-0.30 mg/kg/d)!""***. When arsenic plasma concentrations
range from 0.1 to 0.5 pmol/L (7.4-37.6 ng/mL), PML/RARa proteins are degraded
and leukemic promyelocyte differentiation is promoted”. When arsenic plasma
concentrations range from 0.5 to 2 pmol/L (37.6-150 ng/mL), leukemic cells undergo
apoptosis?. When ATO is administered at 10 mg daily to APL patients with normal
renal function, the arsenic plasma concentration reaches a steady-state of
approximately 1 to 1.5 pumol/L after a wk and remains stable until the completion of 28
d of treatment!'®”]. On the other hand, hemodialysis reduces plasma arsenic
concentrations by approximately 38% to 40%, but plasma arsenic levels gradually
increase because of redistribution between the blood and other tissues with continuous
administration of ATO!"""l. Most of the cases reported were treated by checking
arsenic levels. However, many hospitals cannot measure arsenic levels. Further, the
reason for measuring the arsenic level is to predict the toxicity of ATO. Moreover,
there is no correlation between arsenic levels and QTc interval change or AV block
degreel™l. Ultimately, direct measurement of arsenic concentration may help to prevent
toxicity, but if it cannot be measured, the dosage can be determined by monitoring
ATO side effects. We also started to treat our patient with a lower dose than the
recommended dose for a single dose. As no special side effects were observed in the
first wk of treatment, the dose was increased to the recommended dose from the
second wk.

Generally, treatment of de novo APL consists of induction chemotherapy,
consolidation chemotherapy, and maintenance therapy; however, in relapsed APL
treatment, induction chemotherapy and six consolidation chemotherapy are
recommended!'”. There is no consensus on the duration of ATO treatment for patients
with severe renal failure or on dialysis. Even in the patients mentioned above, the ATO
dose schedule was different.

Although there is not much evidence, we reduced the initial dose of ATO and
started treatment immediately after hemodialysis three times a week. No serious side
effects were observed during the weekly administration; hence, we continued to
monitor toxicity and increased ATO up to the usual recommended dose. Although
data suggest that the duration of ATO administration was insufficient, our patient
somewhat tolerated the treatment and was started on consolidation therapy after a rest
period of four weeks following induction chemotherapy. Consolidation treatment was
performed for 4 wk every 8 wk. Our patient received consolidation therapy four times
and has remained relapse free for two years to date. As our treatment strategy was
based on data from other case reports, our case of successful treatment without serious
side effects can, in turn, be of great help to clinicians.

CONCLUSION

The use of ATO has not been well studied in dialysis patients, and there is a paucity of
data in the literature to support its use in such a situation. Hence, this is a valuable
report because it is a case of successful treatment in which complete remission is
achieved by administering ATO to a patient with relapsed APL on hemodialysis.
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Table 1 Arsenic trioxide treatment in acute promyelocytic leukemia patients with severe renal impairment or on hemodialysis

Dialysis . Total ATO dose
] 8 8 - Duration of .

Patient Age/sex Diagnosis  type/ATO ATO dose schedule adjustment course prior to MR or Outcome
measure CR

104 65/F Relapsed CAPD, Induction, oral ATO 5 mg/d, 23d,14 d every 23 doses Died d/t diabetic leg

APL, DM, Plasma consolidation x 6, oral ATO 5 mg/d for two months gangrene on 24 mo
IHD arsenic 14 d q2 mo after CR, MR
level maintained for 4 mo
after CR
2111 42/M Relapsed HD-> Induction 1% day, ATRA 45 mg/m?/d + 28d,48d 7 doses Alive, achieved CR
APL, CAPD, oral ATO 10mg/d pad day, oral ATO 5 at 4 wk, At 6-mo
Septicemia plasma mg/d d/t AKIm 3™ day, ATRA stop follow-up, no
arsenic d/t APL differentiation syndrome. recurrence
level Idarubicin 6 mg/ m?/dx5d,
dexamethasone 12 mg/d x 7 d, alternate
daily HD was started and oral ATO 5
mg after HD for 9 d. Consolidation, oral
ATO 2 mg/d after HD, maintenance:
CAPD was started, oral ATO 5 mg/d +
ATRA 20 mg twice daily for 2 wk every
2 mo

3ltel 73/M  Denovo APL HD, plasma Induction, ATRA 70 mg/d + Ara-C240 23 d, 3 mo 36 doses No record
arsenic mg/m?x 5 d + daunorubicin 30 mg/m>
level x 3 d, induction failure and ARF,

reinduction ATO 0.15 mg/kg/d, 2 or 3
times a week
4071 81/M Relapsed HD, whole  Induction, fixed dose 10 mg twice 8 wk (13 doses), 47 doses Died d/t
APL, DM, blood weekly, not achieved CR, fixed dose 10 12 wk, 25 doses hemorrhagic stroke
HTN, PCId/t arsenic mg three times weekly, consolidation X every at two months after
CAD level 2,10 mg IV three times weekly consolidation second consolidation
58] 33/M Relapsed HD, not Induction, ATO 0.1 mg/kg four times 120 d, 27 doses  CR is not achieved Alive
APL, AIDS, measured  weekly for 60 d: Not achieved CR, ATO after first 60 d. But
CKD d/t FSG, 0.15 mg/kg EOD for 60 d, consolidation CR achieved after
congenital x 2, idarubicin 12 mg/ m?x2d q4 wk, additional 60 d
solitary maintenance ATO 0.1 mg/kg 3 times (total dose
kidney weekly-> two times weekly after nine administered was
doses not record)

6] 23/M Denovo APL  CRRT-> Induction, ATRA 25 mg/m?+ Not record Total dose Alive. At 3 mo after
HD, not idarubicin 10 mg/d x 3 d, e day; CRRT administered was  the initiation of
measured  and intubation was performed ATO 0.15 not record treatment achieved

mg/kg/d, at 17 d after the start ATO; CR. At 7 mo after
weaned off the ventilator and converted achievement CR,
CRRT to HD, consolidation x 5, ATO 10 performed KT, up to
mg/d for 10 d per 30 or 45 d 1 year after KT, no
recurrence

71201 29/F De novo APL  CAPD, Only induction, ATO 10 mg for 10 d + 10d 10 doses Relapse free survival
whole ATRA 45 mg/m? is 155 mo
blood
arsenic
level

82l 65/M De novo APL, HD, whole Only induction, ATO 10 mg three times 27 d 11 doses Relapse free survival

DM blood weekly after HD is 43 mo
arsenic
level

ATO: Arsenic trioxide; MR: Molecular remission; CR: Complete remission; APL: Acute promyelocytic leukemia; DM: Diabetes mellitus; IHD: Ischemic
heart disease; CAPD: Continuous ambulatory peritoneal dialysis; HD: Hemodialysis; ATRA: All-trans retinoic acid; ARF: Acute renal failure; AKI: Acute
kidney insufficiency; HTN: Hypertension; PCI: Percutaneous coronary intervention; CAD: Coronary artery disease; AIDS: Acquired immune deficiency
syndrome; CKD: Chronic kidney disease; FSG: Focal segmental glomerulosclerosis; EOD: Every other day; CRRT: Continuous renal replacement therapy;
KT: Kidney transplantation.

REFERENCES

1 Tallman MS, Altman JK. Curative strategies in acute promyelocytic leukemia. Hematology Am Soc Hematol
Educ Program 2008; 391-399 [PMID: 19074116 DOI: 10.1182/asheducation-2008.1.391]

2 Wang ZY, Chen Z. Acute promyelocytic leukemia: from highly fatal to highly curable. Blood 2008; 111:
2505-2515 [PMID: 18299451 DOI: 10.1182/blood-2007-07-102798]

3 Park JH, Qiao B, Panageas KS, Schymura MJ, Jurcic JG, Rosenblat TL, Altman JK, Douer D, Rowe JM,
Tallman MS. Early death rate in acute promyelocytic leukemia remains high despite all-trans retinoic acid.

WJCC | https://www.wjgnet.com 5351 November 6,2020 | Volume8 | Issue2l |

Jaishideng®


http://www.ncbi.nlm.nih.gov/pubmed/19074116
https://dx.doi.org/10.1182/asheducation-2008.1.391
http://www.ncbi.nlm.nih.gov/pubmed/18299451
https://dx.doi.org/10.1182/blood-2007-07-102798

Lee HJ et al. Successful treatment of promyelocytic leukemia

Jaishideng®

10

11

12

13

14

16

17

18

19

20

21

22

23

Blood 2011; 118: 1248-1254 [PMID: 21653939 DOI: 10.1182/blood-2011-04-346437]

Mantha S, Tallman MS, Devlin SM, Soff GA. Predictive factors of fatal bleeding in acute promyelocytic
leukemia. Thromb Res 2018; 164 Suppl 1: S98-S102 [PMID: 29703492 DOI:
10.1016/j.thromres.2018.01.038]

Sanz MA, Fenaux P, Tallman MS, Estey EH, Lowenberg B, Naoe T, Lengfelder E, Dohner H, Burnett AK,
Chen SJ, Mathews V, Iland H, Rego E, Kantarjian H, Adés L, Avvisati G, Montesinos P, Platzbecker U,
Ravandi F, Russell NH, Lo-Coco F. Management of acute promyelocytic leukemia: updated
recommendations from an expert panel of the European LeukemiaNet. Blood 2019; 133: 1630-1643 [PMID:
30803991 DOI: 10.1182/blood-2019-01-894980]

Soignet SL, Maslak P, Wang ZG, Jhanwar S, Calleja E, Dardashti LJ, Corso D, DeBlasio A, Gabrilove J,
Scheinberg DA, Pandolfi PP, Warrell RP Jr. Complete remission after treatment of acute promyelocytic
leukemia with arsenic trioxide. N Engl J Med 1998; 339: 1341-1348 [PMID: 9801394 DOI:
10.1056/NEJM199811053391901]

Lazo G, Kantarjian H, Estey E, Thomas D, O'Brien S, Cortes J. Use of arsenic trioxide (As203) in the
treatment of patients with acute promyelocytic leukemia: the M. D. Anderson experience. Cancer 2003; 97:
2218-2224 [PMID: 12712474 DOIL: 10.1002/cner.11314]

Leoni F, Gianfaldoni G, Annunziata M, Fanci R, Ciolli S, Nozzoli C, Ferrara F. Arsenic trioxide therapy for
relapsed acute promyelocytic leukemia: a bridge to transplantation. Haematologica 2002; 87: 485-489
[PMID: 12010661]

Soignet SL, Frankel SR, Douer D, Tallman MS, Kantarjian H, Calleja E, Stone RM, Kalaycio M, Scheinberg
DA, Steinherz P, Sievers EL, Coutré S, Dahlberg S, Ellison R, Warrell RP Jr. United States multicenter study
of arsenic trioxide in relapsed acute promyelocytic leukemia. J Clin Oncol 2001; 19: 3852-3860 [PMID:
11559723 DOI: 10.1200/JC0O.2001.19.18.3852]

Au WY, Cheung GT, Yuen TW, Kumana CR, Kwong YL. Successful treatment of relapsed acute
promyelocytic leukemia in a patient receiving continuous ambulatory peritoneal dialysis with oral arsenic
trioxide. Arch Intern Med 2005; 165: 1067-1068 [PMID: 15883249 DOIL: 10.1001/archinte.165.9.1067]

Au WY, Fong BM, Tam S, Kwong YL. Feasibility of oral arsenic trioxide treatment for acute promyelocytic
leukemia during hemodialysis. Ann Hematol 2013; 92: 417-418 [PMID: 23053177 DOI:
10.1007/s00277-012-1576-1]

Yamamoto Y, Sasaki M, Oshimi K, Sugimoto K. Arsenic trioxide in a hemodialytic patient with acute
promyelocytic leukemia. Acta Haematol 2009; 122: 52-53 [PMID: 19816009 DOI: 10.1159/000243724]
Perreault S, Moeller J, Patel K, Eyler R, Pham T, Russell K, Podoltsev N. Use of arsenic trioxide in a
hemodialysis-dependent patient with relapsed acute promyelocytic leukemia. J Oncol Pharm Pract 2016; 22:
646-651 [PMID: 25972392 DOI: 10.1177/1078155215586235]

Emmons GS, Steingart RH, Stewart JA, Mertens WC. Relapsed acute promyelocytic leukemia in a
hemodialysis-dependent patient treated with arsenic trioxide: a case report. J Med Case Rep 2012; 6: 355
[PMID: 23078653 DOI: 10.1186/1752-1947-6-355]

Chun HJ, Kim SJ, Sun 10, Chung BH, Kim JI, Moon IS, Min WS, Yang CW. Kidney transplantation in a
patient with end stage renal disease after complete remission of acute promyelocytic leukemia. J Korean Med
Sci 2012; 27: 814-817 [PMID: 22787381 DOI: 10.3346/jkms.2012.27.7.814]

Firkin F, Roncolato F, Ho WK. Dose-adjusted arsenic trioxide for acute promyelocytic leukaemia in chronic
renal failure. Eur J Haematol 2015; 95: 331-335 [PMID: 25600167 DOI: 10.1111/ejh.12502]

Lo-Coco F, Avvisati G, Vignetti M, Thiede C, Orlando SM, Iacobelli S, Ferrara F, Fazi P, Cicconi L, Di
Bona E, Specchia G, Sica S, Divona M, Levis A, Fiedler W, Cerqui E, Breccia M, Fioritoni G, Salih HR,
Cazzola M, Melillo L, Carella AM, Brandts CH, Morra E, von Lilienfeld-Toal M, Hertenstein B, Wattad M,
Liibbert M, Hianel M, Schmitz N, Link H, Kropp MG, Rambaldi A, La Nasa G, Luppi M, Ciceri F, Finizio O,
Venditti A, Fabbiano F, Dohner K, Sauer M, Ganser A, Amadori S, Mandelli F, Déhner H, Ehninger G,
Schlenk RF, Platzbecker U; Gruppo Italiano Malattie Ematologiche dell'Adulto; German-Austrian Acute
Myeloid Leukemia Study Group; Study Alliance Leukemia. Retinoic acid and arsenic trioxide for acute
promyelocytic leukemia. N Engl J Med 2013; 369: 111-121 [PMID: 23841729 DOI:
10.1056/NEJMoal300874]

Burnett AK, Russell NH, Hills RK, Bowen D, Kell J, Knapper S, Morgan YG, Lok J, Grech A, Jones G,
Khwaja A, Friis L, McMullin MF, Hunter A, Clark RE, Grimwade D; UK National Cancer Research Institute
Acute Myeloid Leukaemia Working Group. Arsenic trioxide and all-trans retinoic acid treatment for acute
promyelocytic leukaemia in all risk groups (AML17): results of a randomised, controlled, phase 3 trial.
Lancet Oncol 2015; 16: 1295-1305 [PMID: 26384238 DOI: 10.1016/S1470-2045(15)00193-X]

National Comprehensive Cancer Network Clinical Practice Guidelines in Oncology. Acute Myeloid
Leukemia Version 3. 2020. Available from:
https://www.ncen.org/professionals/physician_gls/default.aspx#site

Pomroy C, Charbonneau SM, McCullough RS, Tam GK. Human retention studies with 74As. Toxicol Appl
Pharmacol 1980; 53: 550-556 [PMID: 7385250 DOI: 10.1016/0041-008x(80)90368-3]

Niu C, Yan H, Yu T, Sun HP, Liu JX, Li XS, Wu W, Zhang FQ, Chen Y, Zhou L, Li JM, Zeng XY, Yang
RR, Yuan MM, Ren MY, Gu FY, Cao Q, Gu BW, Su XY, Chen GQ, Xiong SM, Zhang TD, Waxman S,
Wang ZY, Chen Z, Hu J, Shen ZX, Chen SJ. Studies on treatment of acute promyelocytic leukemia with
arsenic trioxide: remission induction, follow-up, and molecular monitoring in 11 newly diagnosed and 47
relapsed acute promyelocytic leukemia patients. Blood 1999; 94: 3315-3324 [PMID: 10552940]

Zhao WL, Chen SJ, Shen Y, Xu L, Cai X, Chen GQ, Shen ZX, Chen Z, Wang ZY. Treatment of acute
promyelocytic leukemia with arsenic trioxide: clinical and basic studies. Leuk Lymphoma 2001; 42: 1265-
1273 [PMID: 11911407 DOL: 10.3109/10428190109097751]

Firkin F. Oral administration of arsenic trioxide in the treatment of acute promyelocytic leukaemia and
accelerated phase chronic myeloid leukaemia: an Australian single-centre study. Intern Med J 2012; 42: 948-
952 [PMID: 22906029 DOI: 10.1111/§.1445-5994.2012.02852 x]

WJCC | https://www.wjgnet.com 5352 November 6,2020 | Volume8 | Issue2l |


http://www.ncbi.nlm.nih.gov/pubmed/21653939
https://dx.doi.org/10.1182/blood-2011-04-346437
http://www.ncbi.nlm.nih.gov/pubmed/29703492
https://dx.doi.org/10.1016/j.thromres.2018.01.038
http://www.ncbi.nlm.nih.gov/pubmed/30803991
https://dx.doi.org/10.1182/blood-2019-01-894980
http://www.ncbi.nlm.nih.gov/pubmed/9801394
https://dx.doi.org/10.1056/NEJM199811053391901
http://www.ncbi.nlm.nih.gov/pubmed/12712474
https://dx.doi.org/10.1002/cncr.11314
http://www.ncbi.nlm.nih.gov/pubmed/12010661
http://www.ncbi.nlm.nih.gov/pubmed/11559723
https://dx.doi.org/10.1200/JCO.2001.19.18.3852
http://www.ncbi.nlm.nih.gov/pubmed/15883249
https://dx.doi.org/10.1001/archinte.165.9.1067
http://www.ncbi.nlm.nih.gov/pubmed/23053177
https://dx.doi.org/10.1007/s00277-012-1576-1
http://www.ncbi.nlm.nih.gov/pubmed/19816009
https://dx.doi.org/10.1159/000243724
http://www.ncbi.nlm.nih.gov/pubmed/25972392
https://dx.doi.org/10.1177/1078155215586235
http://www.ncbi.nlm.nih.gov/pubmed/23078653
https://dx.doi.org/10.1186/1752-1947-6-355
http://www.ncbi.nlm.nih.gov/pubmed/22787381
https://dx.doi.org/10.3346/jkms.2012.27.7.814
http://www.ncbi.nlm.nih.gov/pubmed/25600167
https://dx.doi.org/10.1111/ejh.12502
http://www.ncbi.nlm.nih.gov/pubmed/23841729
https://dx.doi.org/10.1056/NEJMoa1300874
http://www.ncbi.nlm.nih.gov/pubmed/26384238
https://dx.doi.org/10.1016/S1470-2045(15)00193-X
https://www.nccn.org/professionals/physician_gls/default.aspx#site
http://www.ncbi.nlm.nih.gov/pubmed/7385250
https://dx.doi.org/10.1016/0041-008x(80)90368-3
http://www.ncbi.nlm.nih.gov/pubmed/10552940
http://www.ncbi.nlm.nih.gov/pubmed/11911407
https://dx.doi.org/10.3109/10428190109097751
http://www.ncbi.nlm.nih.gov/pubmed/22906029
https://dx.doi.org/10.1111/j.1445-5994.2012.02852.x

JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wijgnet.com
Help Desk: https://www.t6publishing.com/helpdesk

https:/ /www.wjgnet.com

© 2020 Baishideng Publishing Group Inc. All rights reserved.


mailto:bpgoffice@wjgnet.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

