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Abstract: T-cell large granular lymphocyte leukemia (T-LGLL), which is associated with autoimmune diseases, has 
been described. However, T-LGLL with B-cell dyscrasias presenting as autoimmune hemolytic anemia has been 
less frequently reported. Here, we report a rare case of combined papillary thyroid cancer (PTC), discuss the pos-
sible relationship between autoimmune hemolytic anemia (AIHA) and TLGLL, and review the literature. The patient 
presented with pancytopenia and systemic jaundice. Fortunately, the patient responded well to hormone and im-
munosuppressive (methotrexate) therapy. However, this insight is based on one rare case, and the pathogenesis of 
this disease requires further clinical research for clarification.
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Introduction

T-cell large granular lymphocytic leukemia 
(T-LGLL) is an indolent lymphoproliferative dis-
order caused by cytotoxic T-cells and natural 
killer (NK) cells. This clinically rare disease is 
characterized by the clonal expansion of large 
granular lymphocytes [1, 2]. The initial clinical 
manifestations are mainly neutropenia includ-
ing recurrent oral ulcers, fever secondary to 
bacterial infection, splenomegaly in 20-50% of 
cases, and, less commonly, lymphadenopathy 
[3]. T-LGLL is often associated with immune 
disorders, including autoimmune hemolytic 
anemia (AIHA), immune thrombocytopenia, and 
rheumatoid arthritis (RA), which often coexist 
with secondary tumors [3]. STAT3 and STAT5B 
mutations are the most common mutations in 
T-LGLL and NK chronic lymphoproliferative dis-
orders [4]. In most cases, the immunopheno-
type is CD3+, TCRαβ+, CD4-, CD5dim, CD8+, 
CD16+, CD27-, CD28-, CD45R0-, CD45RA+, 
and CD57+ [5]. AIHA is characterized by hemo-
lysis, which is the breakdown of red blood cells, 
mediated by autoantibodies and/or comple-
ment. Activated macrophages, tumor lympho-

cytes, and cytokines are also involved in the 
process [6].

We report a case of T-cell large granular lym-
phocytic leukemia (T-LGLL) with autoimmune 
hemolytic anemia (AIHA), B-cell clones, and 
papillary thyroid carcinoma (PTC). We provided 
some new insights into the diagnosis and etiol-
ogy of the disease and analyzed the literature 
retrospectively.

Case presentation

A 56-year-old woman was treated at a local hos-
pital for shortness of breath after activity with 
nausea and vomiting for 10 months prior to 
admission. Her condition gradually worsened 
with jaundice and fever over the previous half 
month. In April 2023, she was admitted to the 
Department of Hematology at Hebei Provincial 
People’s Hospital; her vital signs were normal, 
and her main symptoms were severe anemia 
and generalized jaundice.

The laboratory examination results upon admis-
sion are presented in Table 1. Serum immuno-
fixation electrophoresis was positive, and a dys-
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crasia M-protein precipitation band was visible 
on electrophoresis of the IgG kappa light chain 
type. Computed tomography (CT) of the ab- 
dominopelvic region suggested splenomegaly. 
Peripheral blood and bone marrow smears 
revealed an increased ratio of lymphoid lineage 
cells and LGL (Figure 1). The bone marrow biop-

sy and immunostaining revealed positive stain-
ing as presented in Figure 2. Positron emission 
tomography-CT (PET-CT) revealed enlargement 
of the liver and spleen (Figure 3). Additionally, 
PET-CT indicated a high metabolic low-density 
nodule in the middle of the left thyroid gland. 
Combined with the results of B-mode ultra-

Table 1. Laboratory findings before treatment
Reference Range

CBC WBC 3.27*10^9/L↓ (3.5-9.5) *10^9/L
NE 1.5*10^9/L↓ (1.8-6.3) *10^9/L
LY 1.55*10^9/L (1.1-3.2) *10^9/L
EO 0↓ (0.02-0.52) *10^9/L

RBC 1.94*10^12/L↓ (3.8-5.1) *10^9/L
HB 61 g/L↓ (115-150) g/L
PLT 105*10^9/L↓ (125-300) *10^9/L

Coombs test Direct Coombs test Positive Negative
Direct Coombs Cd3 test Positive Negative

ANA ANA Negative Negative
Anti-Ro52 33↑ Negative ≤15

SPE ALPHA1 6.5%↑ (1.0-3.2)%
Biochemistry T.P 57.0 g/L↓ (65-85) g/L

GLOB 39.6 g/L↓ 40-55 g/L
ALP 121.8 U/L (50-135) U/L
TBIL 90.5 µmol/L↑ (0-23) μmol/L
IBIL 74.4 μmol/L↑ /
AST 77.3 U/L↑ (13-35) U/L
LDH 1056.1 U/L↑ (120-250) U/L

Notes: ↑Denotes above the upper limit of the reference range, and ↓denotes below the lower limit of the reference range. 
Abbreviations: CBC, complete blood count; WBC, white blood cell; NE, neutrophil; LY, lymphocyte; EO, eosinophil; RBC, red 
blood cell; Hb, hemoglobin; PLT, plate; ANA, antinuclear antibody; SPE, serum protein electrophoresis; T.P, total protein; GLOB, 
globulin; ALP, alkaline phosphatase; TBIL, total bilirubin; IBIL, indirect bilirubin; AST, aspartate amino transferase; LDH, lactate 
dehydrogenase.

Figure 1. Smears of peripheral blood and bone marrow cells. A: Peripheral blood smears. B: Bone marrow cell smear 
(magnification, ×1000). Blue arrow: abnormal lymphocytes.
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Figure 2. The immunostaining of bone marrow biopsy specimen. A: ×100. The H&E staining of bone marrow. Bone 
marrow hyperplasia was hyperactive (about 90%). B: ×400. The H&E stain of bone marrow. The proportion of ery-
throid system increased, the granulocyte system decreased, the megakaryocytes slightly increased, and lympho-
cytes and plasma cells were scattered. C: ×40. CD3 positive. D: ×40. CD20 positive.

Figure 3. PET/CT finding. A: Diffuse bone marrow is hypermetabolism. B: Liver and spleen were enlarged but no 
metabolic abnormalities were observed.
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Figure 4. The image of thyroid gland B-mode ultrasound and immunostaining of thyroid gland biopsy specimen. A: 
The image of thyroid gland B-mode ultrasound. The left lobe of the thyroid gland shows a hypoechoic nodule with 
indistinct margins (highlighted by the red arrow). B: ×100. The H&E stain of thyroid gland. Hyperplasia and crowding 
with papillary structure.
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sound and pathological examination, the le- 
sion was diagnosed as PTC (Figure 4). Flow 
cytometry (FC) of peripheral blood illustrated 
that the clonal T-cell large granular lympho-
cytes (T-LGLs) expressed CD3, CD57, CD8, 
CD45RA, and CD16. These cells additionally 
exhibited partial CD57 expression and low CD5 
and CD2 expression, and they were negative 
for CD4 and CD56. Monoclonal B-cells ex- 
pressed CD5dim, whereas they were negative 
for CD10 (Figure 5). The TCR rearrangements 
were TCRαβ+, and TCRγΔ+.

Based on these clinical manifestations and 
laboratory findings, diagnoses of T-LGLL, AIHA 
with monoclonal gammopathy of undetermined 
significance (MGUS), and PTC were considered. 
The patient was administered moxifloxacin to 
fight infection, and treatments were additional-
ly administered to improve anemia and increase 
white blood cell counts. After a clear diagnosis, 
methylprednisolone infusion was administered 
for 10 days to control hemolysis (80 mg/day), 
suspended red blood cells were infused to 
improve anemia, and liver and gastric protec-
tion was performed to support symptomatic 
treatment. AIHA responds to steroid therapy 
and transfusion support. After discharge, the 
patient was given oral methylprednisolone 60 
mg/day, and the dose was gradually reduced. 

However, the results of a peripheral blood 
smear, bone marrow biopsy, and immunophe-
notyping did not facilitate a simple diagnosis of 
T-LGLL in our case. No significant change in T- 
LGL counts was observed in the peripheral 
blood smear. However, Semenzato and others 
[8] found that an absolute LGL count of >2.0 × 
109/L is not necessary for a diagnosis of 
T-LGLL, and T-LGLL can be diagnosed if these 
low-count LGL populations are clonal and the 
patient exhibits other clinical or hematological 
features such as RA or hematopoiesis [5, 8]. 
Therefore, the diagnosis of T-LGLL was consid-
ered by combining the laboratory results and 
clinical manifestations of the patient with an 
observed increase in monoclonal B cell counts. 
Additionally, the patient had positive immuno-
fixation electrophoresis with concomitant mo- 
noclonal gammaglobulinemia. This association 
of T-LGL with B-cell abnormalities was reported 
previously. The most common B-cell dyscrasias 
is MGUS, a disorder of unknown significance 
[9]. However, the IgG count was lower than  
normal in our patient, which has been rarely 
reported. Therefore, a more reasonable expla-
nation in our view is the reduced immunoglobu-
lin level in the background of T-LGLL, possibly 
attributable to the abnormal immune function 
of B- and T-cells. The abnormal function and 
number of B-cells make plasma cells unable to 

Figure 5. Flow cytometry of peripheral blood. A-G. The purple cell population is clonal T-LGL. The aberrant lympho-
cytes population expressed CD3, CD57, CD8, CD45RA, CD16; partially expressed CD57; low expressed CD5, CD2, 
negative CD4, CD56. H, I. The red cell population is monoclonal B-cells. The aberrant lymphocytes population ex-
pressed CD5dim; negative CD10.

Figure 6. The changes of LDH, HBDH, TBIL, IBIL HB, Ret, NE, LY. The series 
of LDH, HBDH and Ret are drawn on the primary axis and the series of HB, 
NE, LY, TBIL and IBIL are drawn on the secondary axis. Abbreviations: LDH: 
lactate dehydrogenase; HBDH: hydroxybutyrate dehydrogenase; TBIL: total 
bilirubin; IBIL: indirect bilirubin; HB, hemoglobin; Ret: reticulocyte; NE: neu-
trophils; LY: lymphocyte.

During the follow-up visit, oral 
methotrexate 5 mg/week was 
added, and the dose was gradu-
ally increased to 8 mg/week. 
The patient’s laboratory findings 
and clinical symptoms were sig-
nificantly improved (Figure 6).

Discussion

T-LGLL comprises a group of 
chronic lymphoproliferative dis-
orders closely related to autoim-
mune diseases [1]. The first 
step in the diagnosis of T-LGLL 
is detecting an elevated number 
of circulating LGLs, as indicated 
by an LGL count of >2.0 × 109/L 
(normal: <0.3 × 109/L) [5-8]. 
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effectively mediate the humoral immune clear-
ance of pathogens, leading to the continuous 
chronic antigen stimulation of T-cells involved 
in the immune response, and the clonal expan-
sion of T-cells leads to T-LGLL [9].

The majority of patients with T-LGLL have auto-
immune diseases. Before displaying obvious 
leukemia symptoms, some patients with T-LGLL 
can already have symptoms of autoimmune 
disease, suggesting that some autoimmune 
diseases are secondary and reflect an indolent 
course of leukemia [10]. The management  
of patients with AIHA requires appropriate 
methods to diagnose AIHA, a determination  
of whether AIHA is primary or secondary, and 
identification of the most effective treatment 
for specific patients [11]. Secondary causes 
mainly include lymphoproliferative disorders 

such as chronic lymphocytic leukemia, Hod- 
gkin’s disease, non-Hodgkin’s lymphoma, and 
Waldenström macroglobulinemia; autoimmune 
diseases; infections; immune system disor-
ders; and neoplasms [6, 12, 13]. T-LGLL is com-
monly associated with RA or other autoimmune 
diseases, but autoimmune hemolytic anemia is 
rarely reported. We reviewed the literature on 
AIHA with T-LGLL (Table 2) [14-18]. The findings 
highlighted the need for additional vigilance 
regarding the presence of an underlying lym-
phoid malignancy causing AIHA, and this case 
might have induced by T-LGLL.

We attempted to identify a possible link 
between these two diseases. The inflammatory 
response plays a major role in cancer develop-
ment, including tumor initiation, promotion, 
progression, and metastasis. Cytokines are 

Table 2. Analysis of AIHA complicated with TLGLL

First author Diagnosis Surface marker Primary AIHA/ 
secondary AIHA Treatment Year

Qin [14]
PRCA, AIHA with TLGLL

CD2+, CD4-, CD5+, 
CD7+, CD8+, CD56+/-
, CD57+, TCRα/β

NOT SURE Methylprednisolone, CsA (2016)

Muñoz [15] Evans syndrome, RA with 
TLGLL

CD3+, CD4+, CD5+, 
CD7+, CD8 

AIHA secondary 
to TLGLL

gammaglobulin, corticosteroid 
therapy, and rituximab (2021)

Alfano [16] kidney transplantation, AIHA 
with TLGLL —— AIHA secondary 

to TLGLL
corticosteroids and  
immunosuppressive therapy (2020)

Seibert [17] Thymoma, PRCA, AIHA with 
TLGLL

CD3+, CD8+, CD2+, 
CD7+, CD57+, CD5-, 
CD56-, CD25-

AIHA secondary 
to thymoma

Corticosteroids, octreotide, 
MTX and methylprednisolone (2022)

Kitchen 
[18] 

HIGM syndrome, AIHA,  
intermittent lymphadenopathy 
with TLGLL

—— NOT SURE MTX (2008)

Notes: PRCA, pure red cell aplasia; RA, rheumatoid arthritis; HIGM, hyper-IgM; CsA, Cyclosporin A; MTX, Methotrexate.

Figure 7. The immunostaining of cytokines. A: H&E staining of bone marrow IL-6. B: H&E staining of bone marrow 
IL-6. (magnification, ×400).
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considered important mediators linking inflam-
mation and cancer [19]. Friedman and others 
[20] found that the levels of cytokines (espe-
cially soluble interleukin-2 receptor, tumor 
necrosis factor-α, IL-6, and IL-8) in the culture 
supernatant of T-LGLL cells were significantly 
higher than those in healthy controls. IL-6 
expression in this patient was high according  
to bone marrow biopsy (Figure 7). In addition, 
Zaninon and others [21] found significant 
increases in IL-6 and Il-10 expression in con-
trols in a study of 123 patients diagnosed with 
AIHA. Therefore, the increased expression of 
IL-6 in patients might play a major role in the 
occurrence and development of PTC, T-LGLL, 
and AIHA.

Abnormal LGL cells can cause neutropenia in 
patients. Therefore, it is necessary to be aware 
of repeated infection. Additionally, T-LGLL is an 
inert disease. The standard treatment of LGLL 
is immunosuppressive therapy, but this treat-
ment strategy is mainly based on a small retro-
spective series of studies [5]. First-line therapy 
relies on the use of a single immunosuppres-
sant, such as methotrexate, cyclophospha-
mide, or cyclosporine A. Since the first study on 
the efficacy of methotrexate, the drug has been 
considered to be the best first-line treatment, 
especially for patients with neutropenia. Oral 
cyclophosphamide has been given priority for 
the treatment of patients with major anemia 
[22]. Concerning the current case, the patient 
responded to immunosuppressive therapy. At 
present, the patient’s condition is stable, and 
follow-up has continued on outpatient basis.

In conclusion, our experience is limited to only 
one patient, and further studies are needed  
to clarify the relationship between T-LGL and 
B-cell abnormalities and autoimmune diseas- 
es as well as the underlying pathological 
mechanisms.
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