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Abstract: T lymphoblastic lymphoma/leukemia (T-LBL/ALL) is a highly malignant hematological tumor common in 
young males. Most T-LBL/ALL patients usually initially seek medical treatment for clinical manifestations of non-
hematological diseases. Presently, T-ALL chemotherapy is often used for the treatment of T-LBL/ALL internationally. 
With the application of high-intensity standard chemotherapy, the efficacy and prognosis of T-LBL/ALL are still not 
optimistic. The authors present a young male patient with facial and neck edema as the initial symptoms. This young 
patient of T-LBL/ALL was found to have a mediastinal mass after CT examination and he was finally diagnosed as 
highly malignant T-LBL/ALL. Unfortunately, after undergoing three standard courses of high-intensity chemotherapy, 
the young male patient eventually died of white blood cell stasis and severe infection caused by hyperleukocytosis. 
To this end, we find that the prognosis of T-LBL/ALL with multiple gene mutations or fusions and hyperleukocytosis, 
is extremely poor, and probably becomes a medical problem worthy of continuing resolution in the field of hematol-
ogy and oncology.
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Introduction

Lymphoblastic lymphoma (LBL), also known as 
pro-lymphocyte lymphoma, is a kind of highly 
malignant non-Hodgkin’s lymphoma (NHL) 
common in young men. T-LBL/ALL often shows 
common symptoms including mediastinal 
lymphadenopathy and pleural effusion. It is 
usually misdiagnosed clinically and pathologi-
cally with more than 70% of patients diagnos- 
ed at the stage of phases III/IV [1]. This patient 
with “pre-upper mediastinal occupying posi-
tion” initially reported to the thoracic surgery 
department of our hospital and was treated 
with the following procedures: “supervenous 
venography + superior vena cava stenting”, 
“right thoracic closed drainage”, “thoracoscop-
ic pleural biopsy + lymph node biopsy”, and 
later “bone marrow puncture + pathological 
biopsy” and other series of diagnoses mea-
sures to confirm the diagnosis of the disease 

before treatment. During the treatment, this 
patient had poor chemotherapy response, high 
white blood cell count, and severe infection, 
accompanied by the possibility of multiple 
organ failure. The above conditions were fatal 
to this young male patient. Perhaps there are 
few or no studies that have reported a case  
of hyperleukocytic T lymphoblastic lymphoma/
leukemia complicated with multi-gene fusion 
and mutation in the past. We believe that this 
case report may be considered as a reference 
material in guiding future clinical practice involv-
ing patients with similar clinical features.

Case presentation

A 33-year-old male patient complained of 
“facial and right neck edema for 3 weeks” and 
the cause of his illness was not clear. In addi-
tion to these clinical signs, he also showed 
symptoms of dry cough. The lung CT results 
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from his local hospital showed: 1. Anterior 
superior mediastinum irregular soft tissue 
occupied space and multiple mediastinal ly- 
mph nodes, probably suggestive of mediastinal 
lymphoma with the possibility of being malig-
nant. A contrast-enhanced CT examination was 
recommended; 2. An appearance suspicious  
of right pneumonia Infection; 3. Presence of 
right pleural effusion and thickening of the  
right pleura. The outpatient clinic admitted the 
patient to the thoracic surgery department of 
our hospital for clinical assessment and treat-
ment. The physical examination results show- 
ed the following: temperature of 36.8°C, face 
slightly puffy with no wrinkles, and ecchy- 
mosis. A mass of 3.5 cm×2.5 cm on the left 
clavicle with no tenderness and adhesion to 
the local tissues. The mass showed good activ-
ity, tough texture, and shallowness. Swollen 
lymph nodes were present. The lungs were 
clear, and there was no obvious dry and wet 
sound. The heart rhythm was even and at a 
steady pace. The abdomen was soft with no 
tenderness. There was no swelling of the liver 
and spleen and no edema was detected in both 
lower extremities.

On February 15 of 2019, investigative analysis 
and examination of the patient revealed the  
following: WBC 74.20×109/L, Hb 159 g/L, Plt 
330×109/L. Differential white blood cell count 
revealed 10% of lobular nuclei, 2% of lympho-
cytes, 88% of immature cells, and common 
platelet distribution. Blood biochemistry inves-
tigation revealed 714 IU/L LDH and no abnor-
malities in the remaining parameters. Abdo- 
minal ultrasound investigation revealed: 1. 
right hepatic hyperechoic plaque (hemangio-
ma?); 2. splenomegaly; 3. prostate enlarge-

ment. However, a CT chest scan + enhance-
ment previously conducted showed (Figure 
1A): 1. Multiple mediastinal lymph nodes in the 
mediastinum, right hilar palpitations, and ante-
rior superior mediastinum clumps around the 
large blood vessels, probably suspicious of lym-
phoma 2. Right lung inflammation with a small 
amount of pleural effusion in the right thoracic 
cavity. 

On February 18 of 2019, “supervenous venog-
raphy + superior vena cava stenting” proce- 
dure was carried out on the patient, and the 
“right thoracic closed drainage” procedure  
was carried out the following day. Finally, on 
February 20, 2019, “thoracic pleural biopsy + 
lymph node biopsy”, surgery, and postopera- 
tive recovery procedures were carried out on 
the patient until February 22, 2019, when he 
was transferred to the hematology depart- 
ment for further treatment. On February 26, 
2019, bone marrow puncture + pathological 
biopsy was carried out on the patient. The  
pathological results of lymph nodes and pleu- 
ral nodules showed: (LN on left clavicle), (right 
pleural nodule) T lymphoblastic lymphoma. 
Immunohistochemical results showed that 
CD79a, bcl-2, CD43, CD34, CD99, CD7 were 
positive, CD19, CD20 showed lymphocyte  
positive, CD3, CD5, CD8, CD2, CD4 showed T 
lymphocyte positive, CD21, CD23 showed FDC 
network destruction, bcl-6, CD10, Cyclin D1, 
CKpan, Mum-1, ALP80, Pax-5, CD1a, CD117 
were negative. In situ hybridization examina- 
tion indicated EBER negative. Bone marrow 
routine examination led to the diagnosis of the 
patient to be acute lymphoblastic leukemia. 
Bone marrow pathological examination of 
patient samples revealed the following (Figure 

Figure 1. Three lung CT scans during hospitalization. A. Before diagnosis: anterior superior mediastinal mass with a 
small amount of pleural effusion; B. Second visit to our hospital: anterior superior mediastinal mass with massive 
pleural effusion on the right side, incomplete expansion of the right lung; C. After the patient receiving VICLP che-
motherapy and antibiotics treatment, the anterior superior mediastinal mass became smaller than before, and the 
right lung was re-expanded. The right lung inflammation and right pleural effusion decreased (Note: the red arrow 
shows mass; the blue arrow shows pleural effusion location).
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2): HE and PAS staining examination confirmed 
the patient condition to be acute leukemia  
and further immunoassay investigation con-
firmed it was acute T lymphocytic leukemia, 
MF-0 to 1. Immunohistochemistry examination 
also revealed the following (Figure 3): CD2-, 
CD3±, CD5±, CD7+++, PAX5-, CD99+++, 
CD34+++, TdT+, MPO+, CD117-, CD20±. Bone 
marrow flow cytometry analysis showed 91.0% 
of nucleated cells expressed HLA-DR, CD34, 
CD7, CD33, CD15dim, and CD38, probably sus-
picious of acute leukemia. The fusion gene 
analysis report indicated negative or below 
detection sensitivity and the peripheral blood 
gene rearrangement test showed TCRD posi-
tive, TCRβ, and TCRγ were negative. Chro- 
mosome analysis revealed 46, XY (8), showing 
8 normal metaphase karyotypes. The patient 
was eventually diagnosed with “T lymphoblas-
tic lymphoma/leukemia”. 

On March 6 of 2019, the patient’s routine  
blood test showed: WBC 210.60×109/L, Hb 

131 g/L, Plt 163×109/L; differential white 
blood cell count revealed 2% of lobulated 
nucleus, 98% of immature cells, and platelet 
distribution was common. Blood biochemistry 
investigation revealed: ALB 33.9 g/L, LDH 890 
IU/L, and no abnormalities were detected in  
the remaining parameters. The following day 
the patient was given a chemotherapy regi- 
men of “Hyper-CVAD” (CTX 0.5 g q12 h d1-3; 
dexamethasone 40 mg d1-4; vindesine 4 mg 
d4; liposome doxorubicin 20 mg d4 and 40 mg 
d5), combined with mezlocillin sulbactam anti-
biotics given orally. These treatments greatly 
improved the patient symptoms and he was 
later discharged. However, after his discharge, 
he did not pay attention to the medical advice 
to later return for a review, but rather resorted 
to the use of oral Chinese herbal medicine, spe-
cifics of which are unknown.

On April 21 of 2019, the patient again com-
plained of “cough, shortness of breath and 
fever”. Samples of the patient were taken for 

Figure 2. Bone marrow smear: (A) Bone marrow nucleated cell proliferation was markedly active, granulocyte and 
erythroid hyperplasia were reduced, lymphocytes accounted for 90.5%. Wright-Giemsa stain, ×400; (B) Peroxidase 
stain was negative (POX ×400); (C) PAS-positive staining rate was 19% (PAS ×400); (D) Naphthol AS-D Chloroacetate 
stain was negative (NAS-DCE ×400).
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the following investigations. The blood routine 
examination revealed: WBC 575.72×109/L, Hb 
58.0 g/L, and Plt 37×109/L; differential white 
blood cell count revealed 100% of naive cells 
and platelet distribution was rare. Biochemi- 
stry analysis revealed: GLU 2.46 mmol/L, LDH 
1285 IU/L, and the remaining parameters in- 
dicated no obvious abnormalities. The test of 
plasma lactate levels indicated 7.90 mmol/ 
L of lactic acid and 207 pg/ml of NT-proBNP. 
The CT scan of the lungs showed (Figure 1B): 
There were multiple enlarged lymph nodes in 
the mediastinum and right hilar palpitations. 
The anterior superior iliac crest was surround-
ed by large blood vessels. There was an 
increase in the right lung inflammation and the 
right pleural effusion, and the right lung was 
not inflated as well. The results of the genetic 
and chromosome examination performed dur-
ing the patient’s last admission to the hospital 
were checked: Leukemia fusion gene detection 
analysis conducted on the patient revealed 
PICALM-MLLT10 positive, indicating a poor 
prognosis. Mutation detection reports show- 
ed: WT1, KDM6A, PHF6, SH2B3, NOTCH1, and 
RUNX1 gene mutations. The immunopheno-
type of acute T lymphocytic leukemia showed 
the abnormal cell population accounted for 
98.14% of nucleated cells and expressed 
CD34, CD7, CD38, CD33, and CD123. A small 
number of the cells expressed CD15, and some 

expressed cytoplasmic CD3, weak expression 
of HLA-DR, consistent with T lymphoblastic  
leukemia. After his admission, the leukocytes 
were treated with leukocyte apheresis. We 
used “CP” (CTX 200 mg qd d1-3, dexametha-
sone 10 mg qd d1-3) for the pretreatment  
chemotherapy, and then “VICLP” (Vindesine 4 
mg qd d1, d8, idarubicin 10 mg qd d1-3, d8, 
CTX 0.6 g qd d1, aspartase 3750 u qd d5,  
dexamethasone 10 mg qd d1-11, 7.5 mg qd 
d12-13, 5 mg d14) chemotherapy regimen. At 
the same time, the patient was as well treat- 
ed with antibiotics. His fever, cough, shortness 
of breath, and the other symptoms greatly 
improved. After the above series of treat- 
ments, we again conducted a CT examination 
of the patient’s lungs. The results as showed in 
Figure 1C indicate: 1. There were multiple 
enlarged lymph nodes in the axillary, mediasti-
num, and right hilum, the anterior superior 
mediastinal mass became smaller than be- 
fore, and the right lung was re-expanded well. 
2. The right lung inflammation and right pleural 
effusion decreased. On May 7, 2019, the 
patient’s blood routine examination showed: 
WBC 25.06×109/L, Hb 61.0 g/L, Plt 29×109/L; 
differential white blood cell count revealed: 
lymphocytes 71%, immature cells 29%, and 
platelet distribution was rare. The patient was 
discharged on May 8, 2019, and he never 
returned to our hospital for chemotherapy 
again.

Figure 3. Immunohistochemical examination of bone marrow pathology. (A) Hematoxylin-eosin, ×200; (B) CD3 (±); 
(C) CD7 (+++); (D) TdT (+); (E) CD34 (+++); (F) CD99 (+++) (B-F. Immunohistochemical staining ×100).
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We did a follow-up on the patient’s family on 
June 6th, 2019, and learned that the patient 
died of severe infection at their local hospital in 
his hometown on May 25, 2019. We did not 
know the results of the clinical examinations, 
investigations, and treatments given to the 
patient before his death at his local hospital.

Discussion

Lymphoblastic lymphoma (LBL) is a type of 
highly invasive malignant NHL. When the ratio 
of naive lymphocytes (lymphoblasts) in the 
bone marrow is >25%, it can be defined as 
T-ALL. The WHO defined LBL and acute lym- 
phoblastic leukemia (ALL) to represent the 
same disease entity in 2008 [2]. Depending on 
the cellular immunophenotyping, it can be 
divided into T lymphoblastic lymphoma/leuke-
mia (T-LBL/ALL) and B lymphoblastic lympho-
ma/leukemia (B-LBL/ALL). T-LBL/ALL has a 
high recurrent rate, poor prognosis, often 
involving peripheral blood, bone marrow, and 
central nervous system with no standard treat-
ment regimens, it accounts for about 85% to 
90% of cell lymphoma, 30% of childhood NHL, 
and <2% of NHL [3].

The incidence of adult high leukocyte acute 
lymphoblastic leukemia (HALL) accounts for 
about 10% to 30% of leukemia, and event-free 
survival (EFS) of adult HALL is low with poor 
prognosis and high rates of mortality and recur-
rence [4]. It also presents severe complica- 
tions such as leukocyte stagnation, diffuse 
coagulopathy (DIC), and tumor lysis syndrome 
[5]. We thought that early leukocyte apheresis 
clinical intervention is necessary to effectively 
reduce early mortality. Also, the peripheral 
blood WBC ≥300×109/L at the time of the in- 
itial diagnosis of children with ALL is prone to 
central nervous system infiltration. Children 
have low EFS, a high recurrence rate, and  
poor prognosis [6]. Similarly, in adult or elderly 
acute myeloid leukemia, high leukocyte acute 
myeloid leukemia (HAML) usually manifests  
as fast-growing bone marrow failure and is 
accompanied by serious complications such as 
abnormal blood coagulation and leukocyte 
stagnation, and the risk of death is extremely 
high. Administration of Individualized induction 
chemotherapy usually improves survival rate 
[7, 8]. A case of chronic myeloid leukemia (CML) 
with WBC 640.34×109/L in a young male 

patient was reported, the patient developed 
microcirculation stasis due to the extremely 
high white blood cells, which lead to 
“Leukostasis retinopathy”. Thus, high white 
blood cell CML may be an indication of a cri- 
tical and irreversible non-blood system organ 
involvement [9].

The PICALM-MLLT10 fusion gene (formerly 
known as CALMAF10), formed from the  
translocation of t (10;11) (p12-13; q14-21),  
was originally used to describe diffuse histio-
cytic lymphoma. It is common in acute 
T-lymphocytic leukemia (T-ALL) and accounts 
for about 7% of T-ALL patients, often associat-
ed with recurrence and poor prognosis [10]. 
PICALM-MLLT10 fusion of mature lymphocytic 
leukemia often expresses CD5, TCRγ/δ, CD4, 
and CD8, while immature T lymphocytic leuke-
mia expresses CD13, CD33, and CD34. T-ALL 
and ETP-ALL patients with PICALM-MLLT10 
fusion gene-positive had a shorter EFS and  
OS than PICALM-MLLT10 fusion gene-negative 
patients [11], this indicates that patients with 
PICALM-MLLT10 fusion have a poor prognosis. 
We believe that monitoring of minimal resi- 
dual disease (MRD) of PICALM-MLLT10 during 
early high-intensity chemotherapy and post-
remission maintenance therapy is one of the 
hallmarks for assessing recurrence and prog-
nosis to adjust clinical outcomes promptly to 
maximize patient outcomes.

WT1, KDM6A (UTX) mutations can be found in 
most acute myeloid leukemia (AML) cases and 
they were regarded as an unfavorable indi- 
cator of poor prognosis. Bordin et al. [12] report 
the incidence of WT1 mutations in T-ALL and 
AML cases to be about 10%, prone to drug 
resistance, with a high risk of recurrence and 
low long-term survival rate. KDM6A gene is 
regarded as a driving gene for X-linked T-ALL 
and its mutation leads to drug resistance in 
AML therapy [13]. Li et al. [14] reports a 27.1% 
incidence of PHF6 mutation in adult Asians 
with T-ALL.%, PHF6 mutation was commonly 
found in lymphoma of T cell lineage, with sig- 
nificant racial differences. A combination of 
PHF6 and NOTCH1 mutations resulted in 
patient’s EFS to be significantly decreased  
with a poor prognosis. SH2B3 is a negative  
regulator of the JAK-STAT signaling pathway. 
The mutation and deletion of the SH2B3 gene 
is associated with poor prognosis and recur-
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rence in myeloproliferative neoplasms (MPN) 
and B-ALL. It commonly results in central ner-
vous system (CNS) infiltration and a decreased 
EFS and OS [15]. RUNX1 mutation, found in 
myeloid tumors and ETP-ALL, is associated 
with rapid disease progression and poor  
clinical efficacy. The dynamic monitoring of 
RUNX1a and RUNX1b/c isoform expression 
levels is used as an effective tool for MRD mon-
itoring after chemotherapy. This is used to 
assess the efficacy of treatment and early 
detection of recurrence risk [16].

In summary, the early lymphoma symptoms of  
T lymphoblastic lymphoma/leukemia of the 
patient reported in this case report are atypi- 
cal with rapid progress in disease. The patient 
was diagnosed as highly malignant T-LBL/ALL 
after extensive diagnoses and treatments. The 
results of the patient’s bone marrow gene 
mutation screening suggest the presence of 
multiple loci mutations such as WT1, KDM6A, 
PHF6, etc., with poor prognosis, easy relapse, 
and low overall survival. Besides, given the 
highly invasive nature of T-LBL/ALL, in the US 
the NCCN guidelines support that patients  
with stage I or stage IV are treated according to 
ALL regimen, for patients with suitable stem 
cell transplant donors, chemotherapy be- 
comes less necessary and Allo-HSCT is recom-
mended [1]. In the case of this current patient 
with very high white blood cell count, we 
thought it wise to treat him with leukocyte 
apheresis and pre-chemotherapy. We as well 
ensured hydration, alkalized and diuretics  
were included in the therapy regimen. We tried 
to avoid tumor lysis syndrome caused by direct 
high-intensity chemotherapy, but each course 
treatments of the Hyper-CVAD and VICLP regi-
mens did not yield CR in the patient. 
Unfortunately, the young patient and his family 
abandoned Allo-HSCT and epigenetic targeted 
drug therapy due to financial reasons. His dis-
ease prognosis was very poor with a low sur-
vival rate. There was no recommended treat-
ment plan available at the time, and hence a 
clinical trial was recommended. Perhaps,  
the use of traditional high-intensity chemother-
apy combined with epigenetic targeted drugs 
may be a better option for the treatment of 
patients with epigenetic abnormalities to avoid 
transplantation. 
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