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Abstract
BACKGROUND 
The concurrence of acute myeloid leukemia (AML) and chronic lymphocytic 
leukemia (CLL) is rare. Previous reports of such cases have focused mainly on 
clinical diagnosis and characteristics, so the mechanism remains unclear, and 
therapy options have been poorly explored.

CASE SUMMARY 
Here, we report two cases of synchronous AML and CLL. Flow cytometry 
revealed two distinct abnormal cell populations (myeloblasts and lymphoid cells) 
according to scatter characteristics. CD5-positive B cell lymphoma with myeloid 
leukemia invasion was observed on lymph node biopsy. Chemotherapy regimens 
indicated for both AML and CLL were used in our patients, and our patients 
achieved complete response after chemotherapy. Next-generation sequencing of 
88 genes was performed.

CONCLUSION 
We conclude that early mutation and dysregulation at the hematopoietic stem cell 
stage and the accumulation of multiple rearrangements may cause the 
concurrence of CLL and AML. The treatment of infection and combination 
therapy aimed at the CLL component are significant in the management of 
patients with concurrent CLL and AML.

Key Words: Acute myeloid leukemia; Chronic lymphocytic leukemia; B-cell lymphoma-2 
inhibitors; Therapy; Ten-eleven translocation-2; Case report
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Core Tip: The concurrence of acute myeloid leukemia (AML) and chronic lymphocytic 
leukemia is rare, and patients with both diseases have a poor prognosis. The clinical 
features, include male predominance and a predilection for older patients, and the 
AML-M2 subtype is the most frequent subtype. Infection and rapid progression are the 
most common causes of death in these patients.

Citation: Chen RR, Zhu LX, Wang LL, Li XY, Sun JN, Xie MX, Zhu JJ, Zhou D, Li JH, Huang 
X, Xie WZ, Ye XJ. Synchronous diagnosis and treatment of acute myeloid leukemia and 
chronic lymphocytic leukemia: Two case reports. World J Clin Cases 2021; 9(30): 9144-9150
URL: https://www.wjgnet.com/2307-8960/full/v9/i30/9144.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i30.9144

INTRODUCTION
With the application of flow cytometry and next-generation sequencing (NGS), the 
number of patients diagnosed with concurrent acute myeloid leukemia (AML) and B 
cell chronic lymphocytic leukemia (CLL) has dramatically increased recently. Patients 
with CLL have an increased risk of secondary neoplasms, especially cancers of the skin 
and lung[1]. Generally, the cases reported to date can be categorized into three types: 
(1) AML cases with treated CLL, in which alkylating agents and purine analogs such 
as fludarabine can cause treatment-related AML or MDS[2]; (2) AML cases with 
untreated CLL that remains undetected for a period of time[3]; and (3) Cases with 
synchronous diagnosis of AML and CLL (of which 21 have been reported since 1973)
[4]. Infection and rapid progression are the most common causes of death in patients 
with both AML and CLL, which may be associated with the immune dysfunction 
induced by CLL.

The balance of antileukemia and anti-infection therapy remains challenging. Only 
one patient who received allogeneic hematopoietic stem cell (HSC) transplantation 
(allo-HSCT) after achieving complete remission after chemotherapy has been reported
[5], and only two patients with concurrent de novo AML with inv(16) and CLL had a 
relatively good prognosis[4,6]. However, few of the reported cases have involved 
simultaneous treatment of both types of tumors or demethylation therapy. We report 
two cases with synchronous diagnosis of AML and CLL that were treated with 
chemotherapy directed at both the CLL and AML components.

CASE PRESENTATION
Chief complaints
Case 1: A 66-year-old man presented to our hospital in July 2020 with progressive 
enlargement of the right parotid gland and pancytopenia for over five months.

Case 2: A 62-year-old woman was hospitalized with fatigue and abnormal blood 
counts for one week in April 2020.

History of present illness
Case 1: The patient developed a mass on his left neck accompanied by fever five 
months ago. Then progressive enlargement of the right parotid gland followed. The 
patient went to a local hospital, and ultrasound indicated substantial mass in the right 
parotid gland and bilateral cervical lymph node enlargement. The mass shrank 
slightly after hormone and anti-infective therapy. The patient was later transferred to 
our hospital for further treatment. Right neck lymph node biopsy was performed, and 
the lymph node biopsy results returned a pathologic diagnosis of CD5-positive B cell 
lymphoma (small lymphocytic lymphoma (SLL)/CLL was considered first) with 
myeloid leukemia invasion (Figure 1A). Bone marrow examination indicated that the 
number of nucleated cells was increased, and myeloblasts accounted for 52% of cells. 
The FAB classification was M2a.

Case 2: The patient felt fatigue one week ago, and then went to the hospital for blood 
routine examination which indicated that the three blood lines were reduced. Bone 

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
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Figure 1 Pathological microscopic image with hematoxylin-eosin staining of lymph node biopsy in case once (A) and of marrow biopsy 
in case two (B).

marrow and immunophenotyping were performed. Bone marrow assessment showed 
that the number of nucleated cells was increased, and type I+II immature granulocytes 
accounted for 38% of these cells. The pathology results of the bone marrow biopsy 
showed diffuse distribution of immature cells and lamellar proliferation of lymphoid 
cells (Figure 1B).

History of past illness
Case 1: The patient had a history of hypertension for 20 years.

Case 2: The patient had no prior history of a hematolymphoid neoplasm or exposure 
to toxins or radiation.

Personal and family history
Case 1: There is nothing special about personal history. His parents died of "cancer". 
His sister suffered from bowel cancer.

Case 2: The patient had undergone cholecystectomy for gallbladder polyps and hyster-
ectomy for hysteromyoma. There is nothing special about family history.

Physical examination
Case 1: Progressive enlargement of the right parotid gland.

Laboratory examinations
Case 1: Routine blood examination showed the following: white blood cells (WBCs) 
3.04 × 109/L, lymphocyte ratio 58.9%, proportion of monocytes 10.9%, hemoglobin 
(HB) 93 g/L and platelets (PLTs) 68 × 109/L. His peripheral blood smear showed a few 
primitive naive cells (6%). Flow cytometric analysis showed a population of cells with 
moderately low side scatter (red, Figure 2A) and a separate population with high side 
scatter (green, Figure 2A): one population was positive for myeloblast markers 
(CD117, CD34, CD33, CD13, HLADR, CD38, and MPO), and the other population was 
positive for B lymphoid markers (CD19, CD5, CD22, CD20, CD23 (dim), CD200, and 
kappa light chain-restricted expression) and did not express CD103, FMC7, CD10, 
CD25, or sIgM. Thus, the patient’s flow cytometry results clearly showed the 
concurrence of CLL and AML.

Immunohistochemical analysis of lymph node tissue showed the following: 
lymphocyte CD3 (-), CD20 (+), Ki-67 (+20%), Bcl-2 (+), CD5 (+), CD10 (-), CD23 (dim), 
cyclin D1 (-), CD21 (-), kappa (κ) (dim), lambda (λ) (dim), SOX11 (-), and TDT (-). The 
analysis of myeloid cells yielded the following results: MPO (+), KI67 (+70%), CD34 (-), 
and CD117 (dim). Chromosome analysis revealed an abnormal karyotype: 45, XY, -7
[10]/46, XY[5]. NGS showed the following mutation frequencies in cells: ASXL1 34.3%, 
TET2 40.5%, STAG2 81.8%, CEBPA 38.9%, and ETV6 1.7%. The WHO classification 
was AML with CEBPA mutation. Bone marrow cells showed IgHV gene mutation, and 
the IgH rearrangement-positive mutation rate was 9.8%, suggesting a good prognosis.
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Figure 2 Flow cytometric analysis showed two separate populations of cells the red one positive for myeloblast markers (CD117, CD34, 
CD33, CD13, HLADR, CD38, MPO) and the green one for B lymphoid markers [CD19, CD5, CD22, CD20, CD23(weak), CD200, kappa light 
chain] in case one (A), and two separate populations of cells the red one positive for myeloblast markers (CD117, CD34, CD33, CD13, 
HLA-DR, CD38) and the green one for B lymphoid markers [CD19, CD5, CD22 (weak), CD20 (weak), CD23, CD200, Kappa light chain] in 
case two (B).

Case 2: Peripheral blood analysis showed WBCs 24.4 × 109/L, HB 113 g/L, PLTs 17 × 
109/L and abnormal cells 5%. Immunotyping of the leukemia cells showed the 
following: A primitive myeloid cell population (red, Figure 2B) (expressing CD117, 
CD34, CD 33, CD13, HLA-DR, and CD38) accounted for 29.78% of cells, and an 
abnormal B lymphocyte population (green, Figure 2B) (expressing CD19, CD5, CD22 
(dim), CD20 (dim), CD23, CD200, and kappa light chain) accounted for approximately 
50.42% of cells. NGS showed the following mutation frequencies in cells: CEBPA 
mutation 7.23%, GATA2 6.5%, NOTCH1 28.47%, and SF3B1 1.14%.

FINAL DIAGNOSIS
Case 1
(1) Synchronous CLL and AML; and (2) Pulmonary infection.

Case 2
The results of the bone marrow morphology and flow cytometric analyses indicated a 
diagnosis of AML-M1 and CLL.

TREATMENT
Case 1
The pulmonary infection, which was diagnosed at admission, partially responded to 
therapy with dexamethasone 10 mg/d, which was administered before leukemia 
treatment. Considering the poor physical condition of the patient and the desire for 
combination therapy, a low dose of combination cytarabine and azacytidine 
(azacytidine 130 mg d1–7 + cytarabine 20 mg Q12H d1–10) was used initially. Partial 
hematological remission after the first induction therapy was achieved by adminis-
tration of the same chemotherapy regimen a second time. However, routine bone 
marrow monitoring after two cycles of this regimen indicated that immature 
granulocytes accounted for 38% of bone marrow cells. Minimum residual disease 
(MRD) monitoring showed a residual cancer cell proportion of 36.149%, suggesting 
that the patient was not in remission. Therefore, the treatment regimen was changed. 
Two courses of the Bcl-2 inhibitor Venclexta (100 mg d1–28) combined with 
azacytidine (130 mg d1–7) were administered; surprisingly, both bone marrow and 
molecular remission were obtained. Pulmonary fungal infection occurred during the 
patient’s hospital stay, and the dose of Bcl-2 inhibitor was adjusted for concomitant 



Chen RR et al. Concurrent of AML and CLL

WJCC https://www.wjgnet.com 9148 October 26, 2021 Volume 9 Issue 30

use with the antifungal drug posaconazole.

Case 2
The HA regimen (homoharringtonine (HHT) 4 mg d1–5 and cytarabine 150 mg d1–5) 
combined with a low dose of hormonal therapy (30 mg/d) was used as induction 
chemotherapy. Complete remission of the AML component was obtained after the first 
course of chemotherapy (with bone marrow immature granulocytes accounting for 2% 
of cells). Then, cytarabine and VP-16 (cytarabine 4 g d1/3/5 and VP-16 100 mg d1–5) 
treatment was administered once as consolidation chemotherapy. Next, HA+VP (HHT 
4 mg d1–5, cytarabine 150 mg d1–7, vincristine 4 mg d1/8 and dexamethasone 10 mg 
d1–8) was administered as maintenance therapy, and MRD negativity (abnormal B 
lymphocytes < 0.01%) occurred after three cycles of HA+VP.

OUTCOME AND FOLLOW-UP
Case 1
The patient had low PLTs although bone marrow remission was achieved, and he is 
currently waiting for a bone marrow transplant.

Case 2
The patient achieved remission but refused a bone marrow transplant.

DISCUSSION
With flow cytometry becoming a reliable detection method to diagnose the coexistence 
of CLL and AML, understanding the mechanisms underlying such cases and 
exploring treatments have become urgent. Patients with CLL and AML always have 
poor prognoses. The clinical features, as Rui Zhang et al summarized, include a male 
predominance and predilection for older patients, and AML-M2 is the most frequent 
subtype[7]. The unique aspects of our cases include the following: (1) The NGS results 
of our cases provide insight into the underlying mechanisms; and (2) The complete 
chemotherapy regimens were administered in the process of treatment.

The majority of recent studies support the idea that CLL and AML originate from 
two separate cell types[6,8,9]. However, some researchers maintain that AML and CLL 
cells share the same origin[7]. The myeloid and lymphoid lineages evolve from 
common progenitor cells called primitive HSCs. The occurrence of simultaneous 
hematologic tumors may be triggered by an early defect at the level of pluripotent 
stem cells, resulting in the simultaneous development of two tumorigenic processes
[10-12]. To date, no specific genetic or chromosomal mutations that are clearly 
associated with the synchronous development of CLL and AML have been identified. 
However, complex chromosomal rearrangements occur in most cases, as do 
cytogenetic abnormalities[4]. Mutations affecting epigenetic modulators (TET2 40.5% 
and ASXL1 34.3%), cohesion proteins (STAG2 81.8%), and the cell cycle and differen-
tiation (CEBPA 38.9%) have been discovered by previous NGS studies. TET2, a 
member of the ten-eleven translocation (TET) family, largely participates in regulating 
lymphoid and myeloid differentiation and function and may contribute to the 
development of multiple hematological malignancies[13,14]. Viny et al[15] proposed 
that STAG2 mutation may represent a transformative event in a primed premalignant 
clone. The other genetic mutations observed in the NGS results of the second case 
(CEBPA 7.23%, GATA2 6.5%, and NOTCH1 28.47%) occur primarily in AML. Our 
study supports the view that early mutation and dysregulation at the HSC stage and 
the accumulation of multiple rearrangements cause the concurrence of CLL and AML.

Timely treatment of AML is necessary due to the nature of the disease. However, 
CLL is associated with profound immunosuppression, which results in both impaired 
antitumor responses and increased susceptibility to infection[16]. To date, few 
successful chemotherapy attempts have been made. The difficulty in finding effective 
therapy may be related to the fact that patients with both AML and CML often have 
concurrent opportunistic infections and older age. Therefore, anti-infection and 
combination treatment for the CLL component are equally important in the 
management of these patients.

Two effective therapeutic options were used in our cases (Venclexta combined with 
azacytidine and HA+VP). DiNardo et al[17] concluded that azacitidine-venetoclax 
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significantly improved the response and prolonged overall survival (OS) compared 
with azacitidine alone in previously untreated AML patients. BCL-2 inhibitors have 
been proven to provide good therapeutic responses in CLL patients[18,19]. TET-2 
mutation was detected by NGS in the first case, and epigenetic silencing is known to 
play an important role in the pathogenesis of CLL[20]. Therefore, BCL-2 inhibitors 
plus azacytidine might be a good treatment option for CLL patients. Because patients 
similar to the one in case 2 generally have advanced age and susceptibility to infection, 
a simple, modified combination regimen for first-line treatment of AML and CLL 
(HA+VP) was chosen as intensive chemotherapy in the second case. However, for this 
rare high-risk subtype of hematologic tumor, allo-HSCT is still the ultimate goal of 
therapy.

CONCLUSION
Our data support the view that early mutation and dysregulation at the HSC stage and 
the accumulation of multiple rearrangements may cause the concurrence of CLL and 
AML. The treatment of infection and combination therapy aimed at CLL are 
significant in the management of patients with concurrent CLL and AML.
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