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 Abstract
We report a case of a patient with chronic lymphocytic leukemia from a high-risk group with a mutation 
in the TP53 gene. As an induction, the patient underwent bitarget therapy with ibrutinib and venetoclax. 
For the first time, the patient underwent transplantation of allogeneic hematopoietic stem cells in the first 
line of therapy. The patient achieved complete MRD-negative remission. With a follow-up period of + 26 
months after allo-HSCT, the patient retains 100% donor chimerism without signs of GVHD and complete 
MRD-negative remission.
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Background

 Chronic lymphocytic leukemia (CLL) is the most commonB-cell lymphoproliferative disease. The 
clinical course of CLL is characterized by heterogeneity, ranging from asymptomatic to aggressive [1]. Some 
patients surviving for more than 10 years without treatment, whereas others suffer rapid disease progres-
sion in spite of intensive treatment regimens [2]. An unfavorable course can be predicted by a variety of 
parameters, such as the unmutated immunoglobulin variable heavy-chain (IGHV) mutational status, pres-
ence of deletions in the long arm of chromosome 11 (del (11q)) and in the short arm of chromosome 17 
(del (17p)), TP53 gene mutations and complex karyotype (CK) [1,3,4].

 To date, the main goal of CLL therapy is achieving a complete response (CR) with negative minimal 
residual disease (MRD) [5]. Patients carrying TP53 gene aberrations respond poorly to standard chemoim-
munotherapy (CIT) and should,therefore, be treated with targeted agents [6].
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 Allogeneic hematopoietic stem cell transplantation (allo-HSCT) is the only approach to achieve a 
cure and long-term disease control for in these unfavorable group patients. Modern guidelines recommen-
dallo-HSCT during first remission for patients with CLL and TP53 aberration [7].

Aim: To demonstrate own experience of using ibrutinib in combination with venetoclax followed by allo-
HSCT in first-line therapy in patient withhigh-risk CLL with TP53 gene mutation.

Clinical case

 In August 2019, a 56-year old man was presented to our center with multiple peripheral and intra-
abdominal lymphadenopathies, hepatosplenomegaly in the presence of B symptoms. On admission, his 
complete blood count showed a white blood cell (WBC) count of 69,9 х 109/L with 55% mature-looking 
lymphocytes, hemoglobin (Hb) 80 g/L and platelet count 45 х 109/L (Figure 1). Flow cytometry analysis of 
the peripheral blood showed expression of CD45, CD19, CD5, CD23 and CD22 low (Figure 2). Conventional 
cytogenetic tests and fluorescence in situ hybridization (FISH) revealed complex karyotype, 73% of ana-
lyzed cells displayed deletion of 17p13 (Figure 3) and 41% of analyzed cells displayed deletion of 13q14. 
NGS assay for detection of TP53mut identified pathogenic mutation in position 273 in exon 8 with variant 
allele frequency (VAF) 50% (Figure 4). Mutation status of the heavy chain variable region genes corre-
sponded to the unmutated variant of the disease. The patient was diagnosed as high risk CLL - Rai stage IV, 
Binet stage C.

 From August to September 2019, the patient was treated with ibrutinib and venetoclax, which re-
sulted in a decrease in the size of the spleen and lymph nodes, a decrease in leukocytes to 8 x 109/l, an in-
crease in hemoglobin to 119 g/l and platelets to 190 x 109/l. Between October 2019 and February 2020 the 
patient refused therapy on his own. In February 2020, due to the progression of CLL, the patient resumed 
therapy with ibrutinib at a dose of 420 mg/day and venetoclax at a dose of 100 mg/day. Partial remission 
of the disease was achieved.

 After a conditioning regime with fludarabine (30 mg/m2 /day) on days -7 to -2, on and busulfan (4 
mg/kg/day) on days -3 and -2, in june 2020 the patient underwent allo-HSCT from an HLA-matched unre-
lated male donor. He received a total of 6 × 106 CD34+ cells/kg body weight. Immunosuppression consisted 
of posttransplantation cyclophosphamide on d +3 and d +4, cyclosporine A 3 mg/kg/day and mycopheno-
late mofetil (MMF) from d+5. The neutrophil engraftment time was day +18 and platelet engraftment time 
was day +23 after allo-HSCT. On admission after one month allo-HSCT, it was possible to achieve complete 
donor chimerism and MRD-negative remission (Figure 5). 

 A acute graft vs. host disease (GvHD) of the skin (stage I) according to MAGIC occurred on months 
+2, resolved after therapy with corticosteroids and increase the dose of cyclosporine A. The immunosup-
pression was discontinued 199 days after allo-HSCT. Patient are alive and in MRD-negativity remission and 
complete donor chimerism 26 months after allo-HSCT.



Figure 4: Pathogenic mutation in position 273 in 
exon 8 gene TP53 with variant allele frequency 
(VAF) 50% by NGS assay.

Figure 2: Flow cytometry analysis of the peripheral blood of the onset.
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Figure 1: Cytological examination of a peripheral blood smear 
of the onset (lymphocytes 55,5%), magnification x 500, Mai-
Grunwald staining.

Figure 3: Deletion of 17p13 in 50% of nuclei by fluores-
cence in situ hybridization (FISH)

Figure 5: Flow cytometry analysis of the peripheral blood after allo-
HSCT.
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Discussion

 TP53 aberrations is one of the major causes of resistance to chemo-immunotherapy in patients 
with high-risk group CLL. Deletion of chromosome 17p13 and TP53 mutation is associated with a short 
time to progression and remain the most important risk factors for progression-free survival (PFS) and 
overall survival (OS) for patients with CLL [4,6,8,9]. The frequency of deletions/mutations of the TP53 
genein patients with high-risk CLLis up to 40-50%. Approximately 80% of patients harboring del (17p) 
also carry a mutation of the TP53 gene and 20% of patients without del(17p) can still carry TP53 muta-
tions [4]. Median OS of CLL patients harboring TP53 mutations compared with those without 23.3 ver-
sus 62.2 months respectively [2]. Patients with a TP53 gene aberration are usually resistant to CITand 
no standard treatment exists. Responses to front-line standard CIT are short lived. The treatment of 
patients with CLL with del(17p)/TP53 mutation is a major challenge [2]. The advent of non-cytotoxic 
agents, such as the inhibitors BTK and anti-BCL2 proteins is changing the treatment landscape in CLL, 
including its high-risk forms [10-12].

 However, in most cases, the use of targeted therapy in patients with CLL is considered only in recur-
rent/refractory (R/R) cases [13]. MZH Farooqui et al. presented the results, according to which in a phase 
1b–2 study of ibrutinib monotherapy, the overall response rate (ORR) was 89% among those with R/R 
CLL [12]. In a phase 1 study of venetoclax monotherapy involving patients with R/R CLL, the ORR of 79% 
was noted, with a 20% rate of CR [14]. Ahn et al. reported an observation of 34 patients with high-risk CLL 
withTP53 aberration and were treated with ibrutinib as first-line therapy. At 6 years of treatment with PFS 
and OS was61% and 79% respectively [15]. The data indicate that BTK inhibitor monotherapy holds the 
potential to control high-risk, however, of the 12 patients had disease progression

 When evaluating the effectiveness of ibrutinib in previously untreated and R/R CLL patients with 
TP53 aberrations was achieved an only partial response. 

 Combinations of targeted agents, primarily the BTK and BCL2 inhibitors, are now being investigated 
to create efficient and potentially curative therapies of CLL. Overall responses were seen across all high-risk 
subgroups such as patients with del(17p), del(11q), unmutated IGHV, or mutated TP53, however, albeit 
results are inferior to those with no adverse genetics [11].

 Allogeneic hematopoietic stem transplantation remains the only potentially effective method of cur-
ing patients with CLL. However, the accumulated experience of allo-HSCT in patients with CLL is insuffi-
cient for conclusions. In addition, the median age of CLL patients and concomitant comorbidity also limit 
the applicability of this approach [7].

 Early studies investigating the role of allo-HSCT in the treatment of patients with CLL demonstrated 
an increase in mortality rates due to the high toxicity of myeloablative conditioning regimens. Accord-
ing to the IBMTR/EBMT, treatment-related mortality in CLL patients following myeloablative-conditioning 
regimens was 46%. At the same time, with a 10-year follow-up period, relapse-free and OS was 36.6% and 
41.2%, respectively, which demonstrates the possibility of achieving long-term results and, most likely, cur-
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ing patients with CLL [16]. 

 Reduced-intensity-conditioning allo-HSCT sustained 5-y PFS and OS 40% and 60% respectively, 
equivalent to the cure of the disease, even in cases with adverse factors [16].

 In 2003, according to EBMT data, it was shown that the introduction of transplantation of allogeneic 
hematopoietic stem cells using low-intensity conditioning modes allows achieving 4-year relapse-free sur-
vival in 50% of patients with chronic lymphocytic leukemia, which is primarily due to a significant decrease 
in the toxic effect associated with transplantation and the proven graft versus leukemia effect [17].

 Similar results have been demonstrated in a number of other studies, with the potential to achieve 
5-year OS rates of 40% to 70% with significant reductions in treatment-related mortality [17].

 Dreger et al. published the results of a study of the performance of allo-HSCT in a mode of reduced 
intensity in high-risk CLL patients, including those with a 17p13 deletion. With an average follow-up of 43 
(18-75) months, 54% of CLL patients with a 17p13 deletion remained in complete remission of the disease 
[7].

 According to CIBMTR, in patients with CLL after allo-HSCT the 3-year OS rate was 84%. Despite the 
fact that the mortality rate after allo-HSCT in CLL is 25-50%, nevertheless, in 40-60% of patients, the over-
all survival rate reaches a plateau within 3 years, which indicates a complete cure [13,17].

Conclusion

 In conclusion, we found that combined therapies like ibrutinib and venetoclax in the first line have 
revolutionized the treatment for high-risk patients CLL with TP53 gene mutation. However, allo-HCT re-
mains the only curative option for these patients.
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