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Background

« T-cell large granular lymphocytic leukemia (T-LGLL)

Rare chronic lymphoproliferative disorder of mature cytotoxic
T-cells

2-3% of mature small lymphocytic leukemias
Underlying etiology is unknown
Difficult to distinguish from reactive conditions

Diagnosis requires integration of morphologic,
immunophenotypic, molecular, and clinicopathologic findings
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Presentation Notes
T-cell large granular lymphocytic leukemia (T-LGLL) is a rare chronic lymphoproliferative disorder of mature cytotoxic T cells, accounting for 2-3% of all mature small lymphocytic leukemias. The underlying etiology of T-LGLL is unknown, but some hypotheses propose that T-LGLL arises in the setting of sustained immune stimulation due to its frequent association with autoimmune disorders. This immune response to a chronic, persistent stimulus can lead to a proliferation of cytotoxic T-cells that could undergo a clonal selection with possible acquisition of oncogenic mutations allowing for further expansion and establishment of a monoclonal population, ultimately resulting in T-LGLL. However, reactive conditions also show chronically elevated large granular lymphocytes with a T-cell clone and cytopenias, making the distinction of whether there is a reactive expansion of T cells versus a significant neoplastic clonal expansion of T cells difficult to distinguish.


Background

« 2017 World Health Organization (WHO)
definition:

“Heterogeneous disorder characterized by a persistent (>6
months) increase in the number of peripheral blood large
granular lymphocytes (LGLs)...without a clearly identified
cause”

(Swerdlow et al, 2017)
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To demonstrate how difficult a diagnosis of T-LGLL can be, we will start with the broad definition provided by
the World Health Organization in 2017, which defines T-LGLL as a “heterogeneous disorder characterized by a persistent (> 6 months) increase in the number of peripheral blood large granular lymphocytes (LGLs)...without a clearly identified cause”- rendering this a diagnosis of exclusion. Fruthermore, the absolute level of lymphocytosis required for a diagnosis of T-LGLL is not defined. 


Background

Jatfe et al definition:

Tabile 31-1 Major and Minor Diagnostic Criterla for T-Cell Large Granular Lymphocytic Leukemia and Chronic Lymphoproliferative

Disorder of NE Cells

T-Cell Large Granular Lymphooytic Leukemia
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(Jaffe et al, 2017)

OHSU


Presenter
Presentation Notes
Another set of diagnostic criteria for T-LGLL by Jaffe et al is much more comprehensive but requires many tests and is relatively infeasible in clinical practice. 
This criteria starts with the immunophenotypic profile for T-LGLL, but also demonstrates that variants exist and each antigen can show a range of normal to aberrant phenotypes. Additionally, the major criteria requires either a bone marrow biopsy, TCR gene rearrangement studies, or NGS (even though STAT3 mutations are only present in a minority of patients). Furthermore, T cell clonality, diagnosed via TCR gene rearrangement studies, can be detected in a variety of non-neoplastic settings including viral infection or normal aging, this is a sensitive but non-specific measure for T-LGLL diagnosis. 


Morphology

(Raess et al, 2017) oRsu
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Following up on the diagnostic criteria from Jaffe, I wanted to demonstrate a few of the many steps that one might take in trying to diagnose T-LGLL.

Increased large granular lymphocytes- CD8+


Immunophenotype
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Typical immunphenotypic presentation of T-LGLL: CD3+CD8+CD57+;CD4-
Reverses CD4:CD8 ratio; which is normally 2:1
In our dataset, the most common antigen aberrancy in this population was dimCD5 expression


Genetics
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STAT3/STAT5B mutations


Significance

« Multiple points of clinical follow-up

- Extensive and costly laboratory analysis

« Requires continued access to healthcare system
- Broad differential diagnosis

« Delays In treatment

OHSU
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As you can see, the current guidelines for a diagnosis of T-LGLL necessitate multiple points of clinical follow-up and extensive and costly laboratory analysis. Imaging this from the perspective of the patient, this will require continued access to the health care system and it also requires the health care system to have adequate testing resources in order to allow for further work-up. 

Additionally, patients presenting with unexplained cytopenias have a broad differential diagnosis that includes conditions with high morbidity and mortality. If patients with T-LGLL are not worked-up correctly, there could be an enormous cost to the health care system for missed diagnosis. With improvement to the diagnostic criteria for T-LGLL, patients could be diagnosed sooner, treated more effectively, and allow for more judicious use of our medical resources. 
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Research Question

« How do we improve the diagnostic criteria for
T-LGLL?
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Methods

« Retrospective review
— Cases with clinical or hematopathologic suspicion for T-LGLL at OHSU
— Reviewed:
- Flow cytometry
- Next-generation sequencing
« T-cell receptor gene rearrangement (TCR)
- Antigen aberrancy
« Demographic and laboratory data

e\
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This is a retrospective review of the clinicopathologic data from all patients with flow cytometric evaluation for T-LGLL from January 1, 2017 to December 31, 2019. Clinicopathologic information was collected from the clinical and laboratory electronic medical record, including flow cytometric evaluation of KIRs and other antigen aberrancy information, demographic data, CBC data, and molecular data including T cell clonality and mutational analysis. 
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Results

Table 1. Clinicopathologic characteristics of patients with clinical or hematopathologic suspicion for T-LGLL

T-LGLL Suspicious | CLPD-NK | Suspicious | Indeterminate Negative
for T- for CLPD-
Parameter LGLL NK
Number of patients 26 10 2 4 17 86
Sex (M/F) 18/8 7/3 2/0 4/0 11/6 52/34
Median age (IQR) 64 (27-89) 71 (51-78) | 42.5(37-48) | 61 (46-67) | 66 (21-82) 60.5 (1-91)
Hematologic manifestations %
(n)
Anemia 42% (11) 0% (0) 50% (1) 25% (1) 6% (1) 35% (30)
(Hb< 11 g/dL)
Thrombocytopenia 30% (8) 20% (2) 100% (2) 50% (2) 35% (6) 51% (44)
(platelets <150 x 10°/L)
Neutropenia 39% (7)* 38% (3)* 100% (2) 0% (0)* 23% (3)* 39% (27)*
(ANC <1.5x 10°/L)
Severe neutropenia 22% (4)* 13% (1)* 50% (1) 0% (0)* 0% (0)* 9% (6)*
(ANC <0.5 x 10°/L)
Lymphocytosis 50% (9)* 50% (4)* 0% (0) 33% (1)* 15% (2)* 26% (18)*

(ALC >2.9 x 10%/L)
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So I started by placing each patient in 1 of 6 groups: positive for T-LGLL, suspicious for T-LGLL, CLPD-NK, suspicious for CLPD-NK, indeterminate, or negative
Of the 145 patients with clinicopathologic suspicion for T-LGLL, there were 26 patients diagnosed with T-LGL.
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Results

Table 1. Clinicopathologic characteristics of patients with clinical or hematopathologic suspicion for T-LGLL

T-LGLL Suspicious | CLPD-NK | Suspicious | Indeterminate Negative
for T- for CLPD-
Parameter LGLL NK
Number of patients 26 10 2 4 17 86
Sex (M/F) 18/8 7/3 2/0 4/0 11/6 52/34
Median age (IQR) 64 (27-89) 71 (51-78) | 42.5(37-48) | 61 (46-67) | 66 (21-82) 60.5 (1-91)
Hematologic manifestations %
(n)
Anemia 42% (11) 0% (0) 50% (1) 25% (1) 6% (1) 35% (30)
(Hb<11 g/dL)
Thrombocytopenia 30% (8) 20% (2) 100% (2) 50% (2) 35% (6) 51% (44)
(platelets <150 x 10°/L)
Neutropenia 39% (7)* 38% (3)* 100% (2) 0% (0)* 23% (3)* 39% (27)*
(ANC <1.5x 10°/L)
Severe neutropenia 22% (4)* 13% (1)* 50% (1) 0% (0)* 0% (0)* 9% (6)*
(ANC <0.5 x 10°/L)
Lymphocytosis 50% (9)* 50% (4)* 0% (0) 33% (1)* 15% (2)* 26% (18)*

(ALC >2.9 x 10°/L)
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Of the 26 patients diagnosed with T-LGL, the majority presented with: monoclonality by TCR gene rearrangement, genetic mutations, immunophenotypic aberrancy in T-cells, and at least one cytopenia. 

64% of T-LGLL patients presented with at least one cytopenia, most commonly anemia, and 38% had a pre-existing autoimmune condition. 
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Results-Molecular Data

Table 1. Clinicopathologic characteristics of patients with clinical or hematopathologic suspicion for T-LGLL

T-LGLL Suspicious | CLPD-NK | Suspicious | Indeterminate Negative
for T- for CLPD-
Parameter LGLL NEK
STAT3 mutations 9/21 0/2 1/2 0/1 2/8 4/38
p.Y640F (4), p.K685R (1) p.D661Y (1) | p.H694Q (1),
p.D661Y (3), p.Y640F (1) | p.P714L (1),
p.D661V (1), p.R382W (1),
p.S614R (1) p.S614R (1)
STATS5B mutations 1/21 0/2 0/2 0/1 1/8 1/38
Other mutations 1121 5/8
TET2 (3) 2/2 2/2 U1 TET2 (2), 33/38
MPL (2)’ DNMT3A4 TET2 (2), other (3) DNMT34 (2), TET2 (8),
KRAS (2)’ (2) others (4) ATM (2), DNMT34 (5),
ASXL] (2)’ NOTCHI (2), IDHI (5)
’ ABLI (2), TP53 (4),
PTPNI1I (2)
’ others (19) SRSF2 (4)
PAXS5 (2), thers (54)
others (17) others
TCR monoclonality 24/24 10/10 1/1 1/2 11/11 20/30
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43% of T-LGLL patients presented with STAT3 mutations; whereas 11% of negative cases presented with STAT3 mutations. However, this difference was not statistically significant. But looking at the specific mutations in each subgroup, we can see that the p.Y640F mutation was common among T-LGLL patients and not present in the negative group, which may help in narrowing the diagnostic criteria.

56% of patients with both T-LGLL and STAT3 mutations presented with co-mutations. 
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_Results-MoIecuIar Data

Table 1. Clinicopathologic characteristics of patients with clinical or hematopathologic suspicion for T-LGLL

T-LGLL Suspicious | CLPD-NK | Suspicious | Indeterminate Negative
for T- for CLPD-
Parameter LGLL NEK
STAT3 mutations 9/21 0/2 12 0/1 2/8 4/38
p.Y640F (4), p.K685R (1) p.D661Y (1) | p.H694Q (1),
p.D661Y (3), p.Y640F (1) | p.P714L (1),
p.D661V (1), p.R382W (1),
p.S614R (1) p.S614R (1)
| STAT5B mutations 1/21 0/2 0/2 0/1 1/8 1/38
Other mutations 1121 5/8
TET2 (3) 2/2 2/2 U1 TET2 (2), 33/38
MPL (2)’ DNMT3A4 TET2 (2), other (3) DNMT34 (2), TET2 (8),
KRAS (2)’ (2) others (4) ATM (2), DNMT34 (5),
ASXL] (2)’ NOTCHI (2), IDHI (5)
’ ABLI (2), TP53 (4),
PTPNI1I (2)
’ others (19) SRSF2 (4)
PAXS5 (2), thers (54)
others (17) others
TCR monoclonality 24/24 10/10 1/1 1/2 11/11 20/30
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5% of T-LGLL patients presented with STAT5B mutations; whereas 3% of negative cases presented with STAT5B mutations. 
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Results-Molecular Data

Table 1. Clinicopathologic characteristics of patients with clinical or hematopathologic suspicion for T-LGLL

T-LGLL Suspicious | CLPD-NK | Suspicious | Indeterminate Negative
for T- for CLPD-
Parameter LGLL NEK
STAT3 mutations 9/21 0/2 12 0/1 2/8 4/38
p.Y640F (4), p.K685R (1) p.D661Y (1) | p.H694Q (1),
p.D661Y (3), p.Y640F (1) | p.P714L (1),
p.D661V (1), p.R382W (1),
p.S614R (1) p.S614R (1)
STATS5B mutations 1/21 0/2 0/2 0/1 1/8 1/38
Other mutations 1121 5/8
TET2 (3) 2/2 2/2 U1 TET2 (2), 33/38
MPL (2)’ DNMT3A4 TET2 (2), other (3) DNMT34 (2), TET2 (8),
KRAS (2)’ (2) others (4) ATM (2), DNMT34 (5),
ASXL] (2)’ NOTCHI (2), IDHI (5)
’ ABLI (2), TP53 (4),
PTPNI1I (2)
’ others (19) SRSF2 (4)
PAXS5 (2), thers (54)
others (17) others
TCR monoclonality 24/24 10/10 1/1 1/2 11/11 20/30
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Compared to negative cases, monoclonality by TCR gene rearrangement in the T-LGLL population was statistically significant (p=0.001). 



Conclusion

* Need better diagnostic testing

« Most commonly observed abnormalities:
— Monoclonal TCR gene rearrangements
— Immunophenotypic aberrancy

« STAT3/STAT5B mutations occurred at similar frequencies
in those with T-LGLL and those without

- Research is ongoing g
OHSU
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The most commonly observed abnormalities in T-LGLL cases were monoclonal TCR gene rearrangements and immunophenotypic aberrancy by flow cytometry. STAT3/STAT5Band other mutations occurred at similar frequencies in patients with T-LGLL and those without. Diagnosis of T-LGLL requires integration of morphologic, immunophenotypic, and molecular findings and cannot rely on the presence of specific mutations. Additionally, in this clinicopathologic context, monoclonal TCR rearrangements are sensitive, but not specific, for a diagnosis of T-LGLL. 


%
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Thank You!


Presenter
Presentation Notes
Questions?
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