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Abstract:

Background: Nodal peripheral T-cell ymphomas (nPTCLs) encompass a heterogeneous group of
mature and aggressive lymphoid malignancies, including peripheral T-cell lymphoma, not
otherwise specified (PTCL/NOS), angioimmunoblastic T-cell lymphoma (AITL) and anaplastic
large cell lymphoma (ALCL) ALK-positive and ALK-negative. Their differential diagnosis and
prognosis are an issue in the clinical practice. Accurate biomarkers to refine the different
subtypes of nPTCLs and to stratify their prognosis are essential to improve their treatment
approach. The aim of this study was to test the prognostic impact of GATA3 gene expression,

and its capability to discriminate the different subtypes of nPTCLs.

Patients and Methods: From 2000 to 2017, 80 patients with nPTCLs were eligible for GATA3
gene expression analysis that was assessed retrospectively by quantitative real time PCR (qRT-

PCR) of neoplastic biopsies in Formalin-Fixed Paraffin-Embedded samples (FFPE).

Results: Median age was 49 years old (IgR 34-59), 43/80 (53.7%) were male. Median follow-up
was 1.72 years. Of them, 36.3% were classified as PTCL/NOS, 31.2% ALK-negative ALCL, 21.2%
ALK-positive ALCL and 11.3% AITL. The majority of cases had advanced stage (llI/IV). Two-year
estimated overall survival (OS) and progression-free survival (PFS) were 52.2% and 39.5%,
respectively. The median GATA3 gene expression level was 0.49% (range 0 — 7.07) in all cohort,
it was 0.11% for ALK-positive ALCL, 0.46% for ALK-negative ALCL, 0.86% for PTCL/NOS and 0.67%
for AITL. The difference of GATA3 gene expression among distinct variants of nPTCLs was
statistically significant (p < 0.001). GATA3 gene expression levels > 0.71% discriminate PTCL/NOS
from ALK-negative ALCL and AITL with sensitivity of 62% and specificity of 80.3%. GATA3 gene
expression levels > median was associated with poor 2-year OS for PTCL/NOS (46.7% x 21.4%,
p=0.04) and for ALK-negative ALCL (85.7% x 54.5%, p=0.04).

Conclusion: Despite the relative small and heterogeneous group of patients with nPTCLs, GATA3
gene overexpression may be an important biomarker associated with poor prognosis in
PTCL/NOS and ALK-negative ALCL. Moreover it may also discriminate different subtypes of

nPTCLs. Further studies with larger series of patients should confirm our findings.
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Introduction

Peripheral T-cell lymphomas (PTCLs) constitute a heterogeneous group of rare
malignancies of mature T lymphocytes [1]. It corresponds to 10-15% of all non-Hodgkin's
lymphomas (NHLs) and have a characteristic geographic distribution, predominantly in
Southeast Asia and Latin America, where its incidence accounts for 20-25% of all NHLs [1]. PTCLs
comprise approximately 22 distinct diseases, classified according to their clinical aspects in
predominantly nodal (nPTCL), predominantly extralymphonodal, primary cutaneous and

disseminated or leukemic [2].

The nPTCL group represents 60-70% of all PTCLs, including peripheral T-cell ymphoma,
not otherwise specified (PTCL/NOS), angioimmunoblastic T-cell ymphoma (AITL) and anaplastic
large-cell lymphoma (ALCL), which is divided in ALK (anaplastic lymphoma kinase) positive and

negative [1].

Diagnosis of nPTCL can be challenging, thus requiring integrated histopathological,
immunophenotypical and molecular analysis. Molecular methods are expensive, difficult to
apply and not always generally available. However, the differential diagnosis among the
different types of nPTCLs established on morphology and phenotype is difficult even for the
most experienced hematopathologists, because these entities have overlapping morphological

and immunophenotypic aspects [3].

nPTCLs frequently present a poor prognosis, since most patients display unfavorable
clinical and laboratory features at diagnosis, as high expression of P-glycoprotein (Pgp) and TP53
gene mutation, as well as worse response to anthracycline-based therapy [4, 5]. Therefore, new
powerful prognostic biomarkers are needed to improve therapy, and to allow a more

personalized approach to these patients.

The GATA3 gene, located on the short arm of chromosome 10 (10p14) encodes the
transcription factor GATA3 expressed on immune cells, such as mature T lymphocytes [6]. This
protein works as a transcription factor acting for maintenance and proliferation of T
lymphocytes, regulating self-renewal of hematopoietic stem cells, and playing an essential role

in Th2 lymphocyte differentiation [7, 8].

GATA3 has been consolidated as biomarker for diagnosis of several neoplasms, including
breast cancer, urothelial tumors, germ cell neoplasms and mesotheliomas [9, 10, 11]. Moreover,

GATAS3 gene expression has been associated in the prognosis of PTCL/NOS. Igbal et al., studied
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106 patients with PTCL/NOS and found that overexpression of GATA3 gene was associated with

poor OS when compared to cases with lower expression levels (0.9 versus 2.08 years, p = 0.01)

[3].

We previously demonstrated that overexpression of CCNA2 gene and CHECK1 protein
were associated with poor prognosis in nPTCLs [12]. Here, we aimed to test and confirm the
hypothesis that GATA3 gene expression would be associated with overall survival and
progression-free survival and could be used as a marker to differentiate histopathological

subtypes of nPTCLs.

Patients and Methods

Patients

After local Ethical Committee approval, under the number 02975012.0.0000.0068, 117
patients from 18 to 86 years old with PTCL/NOS, AITL, ALK-positive ALCL and ALK-negative ALCL
treated from January 2000 to December 2017 at a single reference center for cancer in Brazil
were retrospectively identified. Thirty seven patients (31.6%) of these 117 were excluded due
to lack of adequate sample for RNA extraction. Patients with symptomatic heart failure and/or
ejection fraction < 30%, primary cutaneous ALCL and with unavailable tumor samples were

further excluded from the analysis.

Eighty patients met the eligibility criteria. Baseline features, including age, gender,
histopathological subtype, Ann Arbor stage, number of extranodal sites involved with lymphoma,
B symptoms, bone marrow (BM) infiltration, performance status (PS) by the Eastern Cooperative
Oncology Group (ECOG), bulky mass = 10 cm, LDH dosage, International Prognostic Score (IPI)
and Prognostic Index for T-cell Lymphoma (PIT) score were taken from medical records by a

specific researcher.

The approach of patients followed the current institutional protocol at that time. Before
treatment, patients should be tested for HIV, B and C hepatitis and HTLV-1, comprehensive
biochemical and echocardiography. Disease stage was characterized using computerized
tomography (CT) scan of the neck, chest, abdomen and pelvis and unilateral bone marrow (BM)
biopsy stained with Hematoxylin & Eosin (H&E) and immunohistochemistry (IHC). In selected

patients, central nervous system prophylaxis was done with four cycles of intrathecal injection
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of methotrexate (12 mg) and dexamethasone (2 mg) during the first four cycles of chemotherapy.
Two additional cycles of high dose methotrexate (3000 mg sqm) following the last cycle of
therapy was also delivered for patients with sinuses, kidney, adrenal, breast or gonads
lymphoma, paravertebral mass and involvement of > 2 extranodal sites with intermediate-high
and high risk IPI/PIT. The main endpoints evaluated were overall response rate (ORR), overall

survival (OS) and progression-free survival (PFS).

Histology and Immunohistochemistry

Two experts in hematopathology reviewed all cases following the WHO criterion [1].
Hence, cuts of 5um thick obtained from FFPE samples and stained with H&E were analyzed. A
IHC panel screening included the monoclonal antibodies Ki67 (Dako, K55, 1/1600), CD20 (Dako,
L26, 1/1000), CD3 (Dako, F7.2.38, 1/500) and CD30/Ki-1 (Cell Marque, Ber-H2, 1/1000). The

subsequent diagnostic approach was guided according to the screening results.

At screening analysis, atypical small/medium size cells with polymorphic atypical
lymphoid infiltrate, marked vascular proliferation and irregular follicular dendritic cells (FDC)
arrangement was suggestive of AITL. The confirmatory IHC panel included T-helper Follicular
(THF) markers as CD10 (Novocastra, S6C6, 1/2000), ICOS (Abcam, SP98, 1/100), CXCL-13 (Abcam,
Ab112521, 1/300), PD-1 (Abcam, NAT105, 1/1000); vascular markers [CD31 (Dako, JC/70A,
1/100), CD34 (Dako, QBEand-10, 1/2000)], FDC antigens [CD21 (Novocastra, 2G9, 1/800), CD23
(Biocare, 1B12, 1/1000)] and EBER by in situ hybridization for EBV.

In cases of ALCL hypothesis by demonstration of atypical lymphoid infiltrate with large
and pleomorphic “hallmark cells” expressing CD30 higher than 75%, additional IHC with ALK1
(Spring, SP8, 1/400) was carried out to discriminate between ALK-positive ALCL and ALK-
negative variants. The IHC panel of ALK-negative ALCL cases was expanded with CD45 (Dako,
2B11+PD7/26,1/2000), CD15 (Dako, Carb-3, 1/50) and PAX-5 (Dako, Dak-Pax5, 1/200) to exclude
Hodgkin's lymphoma. The presence of atypical lymphoid proliferation with small/medium size
cells with no criterion for any other nPTCL was indicative of PTCL/NOS and additional IHC with
CD2 (Monossan, AB75m, 1/200), CD4 (Spring, SP35, 1/400), CD7 (Novocastra, CD7-272, 1/3000)
and CD8 (Dako, C8/144B, 1/800) was carried out.
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Treatment, response criteria and follow-up

ALK-positive ALCL patients received 6 to 8 cycles of CHOP-21 (cyclophosphamide 750
mg/sgm i.v on D1, doxorubicin 50 mg/sqm i.v on D1, vincristine 1.4 mg/sqm [maximum 2.0 mg]
i.v on D1 and prednisone 100 mg/day p.o D1 to D5). ALK-negative ALCL, PTCL/NOS and AITL
patients were treated with 6 to 8 cycles of CHOEP-21 (CHOP plus etoposide 100 mg/sgqm i.v D1
to D3). Except ALK-positive ALCL, patients under 65 years with no significant comorbidities
received autologous hematopoietic stem cell transplantation (ASCT) in first complete remission
(CR) or in partial response (PR) as consolidative approach. ASCT in ALK-positive ALCL was done
only in the setting of second CR/PR. Interim response after the fourth cycle and final response
was assessed as recommended by Cheson et al., 2014 based on clinical aspects, LDH dosage, CT
scan and bone marrow biopsy if BM was involved at diagnosis [13]. The follow up was carried
out every two months in the first year, every three months in the second year, every four months

in the third year, every six months in the fourth year, and annually after the fifth year.

Molecular Biology

Total RNA was isolated from FFPE tumor samples (5um thick) using Qiagen FFPE Rneasy
Kit (Valencia, CA, USA) after deparaffinization with xylol, following the manufacturer's
recommendation. RNA quality and integrity were assessed on spectrophotometer (NanoDrop
1000 Spectrophotometer V3.7, Thermo Fisher Scientific, Wilmington, DE, USA) and cDNA was
synthesized from 1.0 pg of total RNA using GoScript Reverse Transcriptase Kit (Promega,
Madison, Wisconsin, USA) according to the manufacturer's protocol. Subsequently, cDNA
integrity was checked with GUSB gene (Hs99999908 m1) (TagMan Gene Expression Assays,
ThermoFischer) as control. Finally, GATA3 gene (Hs00231122_m1) expression analysis was
carried out by gRT-PCR.

The PCR standard curves were assembled with known concentration of total RNA
obtained from a pool of lymphocytes of non-neoplastic lymph nodes. Briefly, gRT-PCR was
performed in 7500 FAST Real Time PCR System (Applied Biosystems, Foster City, CA, USA) using
Applied Biosystems Tagman Gene Expression Assays (Applied Biosystems) and TagMan
Universal PCR Master Mix (Applied Biosystems) from five serial dilutions of cDNA at 10 x scale.
GUSB gene samples with Ct value > 34 were not accepted as previously recommended, and gene

expression results were shown as relative values [14].
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Statistical Analysis

Variables were described in absolute and relative frequencies and assessed for
association with GATA3 gene expression levels. The association of GATA3 gene expression with
histopathological variants of nPTCLs was assessed by Kruskal-Wallis and post-hoc Dunn's test.
The GATA3 expression cut-off point able to discriminate the distinct subgroups of nPTCLs was
determined using the receiver operator characteristic curve (ROC) method. To evaluate the
prognostic of GATA3 gene expression in the different variants of nPTCLs, numerical continuous
variables obtained were transformed in categorical variables and categorized in values below,
equal or higher than the median of GATA3 gene expression. OS and PFS curves were estimated
by Kaplan-Meier method. OS was considered from the date of diagnosis until death, and PFS
from the date of diagnosis until progression of disease, death or last follow-up. The data were
censored at last follow-up and log-rank and Peto-peto tests were used to compare the survival
curves of nPTCLs subgroups. The tests were performed using STATA 12.0 software with a p value
< 0.05 considered statistically significant. Due to the relative small number of patients a

multivariate analysis was not performed.

Results

Clinical and laboratory features

Table 1 displays the clinical characteristics of 80 patients included in the study. Their
median age was 49 years (interquartile range [IQR] 34 - 59 years) and 53.7% (43/80) were male.
Of them, 36.3% (29/80) were classified as PTCL/NOS, 31.2% (25/80) ALK-negative ALCL, 21.2%
(17/80) ALK-positive ALCL and 11.3% (9/80) AITL. The majority of cases (77/80, 96.2%) had
advanced stage (111/1V), 30.0% (24/80) had ECOG > 2, 61.2% (49/80) and 58.7% (47/80) presented
intermediate-high and high-risk score at IPI and PIT, respectively. B symptoms were found in
82.5% (66/80) of patients, whereas 58.7% (47/80) presented LDH > ULN and 37.5% (30/80) had
> 2 extranodal sites involved with lymphoma. Bulky mass = 10 cm in the longest axis was

observed in 37.5% (30/80), and BM infiltration in 13.7% (11/80) of cases.

The data presented in Table 2 summarize the main results obtained for the ALCL group,
in which 64.7% (11/17) of ALK-positive and 44.0% (11/25) of ALK-negative ALCL were younger

than 40 years old. A high proportion of ALK-positive patients presented intermediate-high and
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high-risk IPI 52.9% (9/17) and PIT 52.9% (9/17) was observed. In ALK-negative ALCL, 56.0%
(14/25) and 48.0% (12/25) had intermediate-high and high-risk IPI and PIT, respectively. ALK-
positive ALCL presented high rate of progression and relapse (8/17, 47%) in comparison to ALK-
negative ALCL (3/25, 12%). Only 23.5% (4/17) of ALK-positive ALCL patients underwent ASCT,
being all of them in the setting of relapsed and refractory disease, while 52.0% (13/25) of ALK-
negative ALCL received ASCT in first CR/PR.

CHOP regimen was used in first-line for 36.2% (29/80) of patients, CHOEP for 38.7%
(31/80), 15.0% (12/80) of patients received other protocols and 10.0% (8/80) did not undergo
any therapy in general because of early death. Overall, patients received a median of 6 cycles
(range 1 - 8) of chemotherapy. Twenty-five per cent (20/80) of patients were consolidated with

radiotherapy and 35.0% (28/80) were submitted to ASCT.

Outcomes

Complete remission (CR) was achieved after treatment in 37/80 patients (47.5%) and
partial remission (PR) in 9/80 (11.2%), with overall remission rate (ORR) of 57.5% (95% Cl: 45.9-
68.5). The remainders 8 patients (10%) presented Progressive Disease (PD) or were primary
refractory, and 31.3% (25/80) died during the first line of treatment. Of them, 22/25 (88%) died

of relapse or progressive disease and 3/25 (12%) with infections complications (Table 1).

The median follow-up for the all cohort of nPTCLs was 1.72 years (0.02-23.99) with a
median OS of 3.16 years (95% Cl: 1.01-8.25) and 2-year OS of 52.2% (95% Cl: 40.7-62.5). The
median PFS was 0.91 years (95% Cl: 0.58-2.30) with 2-year PFS of 39.5% (95% Cl: 28.7-50.1)
(Figure 1). Patients with ALK-positive ALCL had a median OS of 6.59 years (95% Cl: 0.33 - not
reached) and 2-year OS of 58.8% (95% Cl: 32.5-77.8). In the ALK-negative ALCL group the median
OS was not reached, and 2-year OS was 72.0% (95% Cl: 50.1 - 85.5). For PTCL/NOS the median
OS was 1.28 years (95% Cl: 0.73 - 2.59 years) and 2-year OS was 33.4% (95%Cl: 17.0 - 50.8). In
AITL subtype, the median OS was 1.15 years (95% Cl: 0.17 - 8.51) and 2-year OS was 44.4% (95%
Cl: 13.6 - 71.9) (Figure 2A).

The median PFS and 2-year PFS were respectively 0.58 years (95% Cl: 0.22 - 6.59), and
47.1% (95% ClI: 23.0 - 68.0) for ALK-positive ALCL. The median PFS was not reached, and 2-year
PFS was 68.0% (95% Cl: 46.1 - 82.5) for ALK-negative ALCL. In the subgroup of PTCL/NOS, the
median PFS was 0.68 years (95% Cl: 0.43 - 0.89) and 2-year PFS was 8.0% (95% Cl: 1.53 - 22.6).
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AITL patients presented a median PFS of 1.09 years (95% Cl: 0.17 - 5.40), and 2-year PFS of 44.4%
(95% CI 13.5 - 71.9) (Figure 2B).

GATA3 gene expression impact on overall survival and progression-free survival

The median GATA3 gene expression level in the full cohort of nPTCLs was 0.49% (range
0 - 7.07), and 0.11% (range 0 - 2.09) for ALK-positive ALCL, 0.46% (range 0.04 - 1.96) for ALK-
negative ALCL, 0.86% (range 0.18 - 7.07) for PTCL/NOS and 0.67% (range 0.24 - 1.55) for AITL.
The difference of GATA3 gene expression among the distinct variants of nPTCLs was statistically

significant (p < 0.001).

The median OS for the 80 nPTCL patients was 4.28 years (95% Cl: 0.77 - not reached) for
GATA3 gene expression < 0.49% and 2.59 years (95% Cl: 0.63 - 8.25) for GATA3 > 0.49% p = 0.56.
The 2-year OS was 51.2% (95% Cl: 34.6 - 65.5) for GATA3 < 0.49% and 53.0% (95% Cl: 36.5 - 67.0)
for GATA3>0.49%, p = 0.61. The median PFS was 0.91 years (95% Cl: 0.33 - 3.06 years) for GATA
3<0.49% and 0.89 years (95% Cl: 0.50 - 3.56) for GATA 3 > 0.49% p = 0.87. The 2-year PFS was
43.4% (95% Cl: 27.7 - 58.2) for GATA 3 < 0.49% and 35.4% (95% Cl: 21.0 - 50.2) for GATA 3 2
0.49%, p = 0.93.

In the ALK-positive ALCL subgroup GATA3 gene expression did not have prognostic
impact on OS and PFS. In this group (n = 17), the median OS was not reached for GATA 3<0.11%,
and was 3.16 years (95% Cl: 0.22 - not reached) for GATA3 2 0.11%, p = 0.74. The 2-year OS was
60.0% (95% ClI: 25.3 - 82.7) for GATA3 < 0.11% and 57.1% (95% Cl: 17.2 - 83.7) for GATA 3 >
0.11%, p = 0.85. The median PFS was 1.79 years (95% Cl: 0.22 - not reached) for GATA3<0.11%
and 0.58 years (95% Cl: 0.06 - not reached) for GATA 3 > 0.11%, p = 0.23. The 2-year PFS was
50.0% (95% Cl: 25.3 - 75.3) for GATA3<0.11% and 42.9% (95% Cl: 9.7 - 73.4) for GATA 32 0.11%,
p=0.44.

In the PTCL/NOS (n=29) group, GATA3 gene overexpression was statistically significantly
associated with poor OS, but not with PFS. The median OS was 1.29 years (95% Cl: 0.73 - 6.96)
for GATA3 < 0.86% and 0.83 years (95% Cl: 0.04 - 1.98) for GATA3 > 0.86%, p=0.021. The 2-year
0OS was 46.7% (95% Cl: 21.2 - 68.7) for GATA3 < 0.86% and 21.4% (95%Cl: 5.2 - 44.8) for GATA 3
>0.86%, p = 0.049. The median PFS was 0.76 years (95% Cl: 0.04 - 1.52 years) for GATA3 < 0.86%
and 0.65 years (95% Cl: 0.43 - 0.89) for GATA3 >0.86 %, p = 0.67. The 2-year-PFS was 10% (95%
Cl: 0.7 - 33.5) for GATA 3 <0.86% and 2% (95%Cl: 0.4 - 27.5) for GATA 3 > 0.86%, p = 0.91 (Figure
3).
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In patients with ALK-negative ALCL (n=25), GATA3 overexpression was statistically
significantly associated to worse OS and PFS. The median OS was not reached for GATA 3<0.46%
and was 8.25 years (95% Cl: 0.10 - not reached) for GATA3 > 0.46%, p=0.07. The 2-year OS was
85.7% (95% Cl: 53.9 - 96.2) for GATA 3 < 0.46% and 54.5% (95% Cl: 22.9 - 78.0) for GATA 3 2
0.46%, p = 0.041. The median PFS was not reached for GATA 3 < 0.46% and 4.55 years (95%Cl:
0.10 - not reached) for GATA3 2 0.46%, p= 0.05. The 2-year PFS was 78.6% (95% Cl: 47.2 - 92.5)
for GATA 3 < 0.46% and 54.5% (95%Cl: 22.9 - 78.0) for GATA 3 > 0.46%, p = 0.08 (Figure 4).

In the AITL subgroup, the small number of patients (n = 9) did not allow appropriate tests

to assess the prognostic impact of GATA3 gene expression.

GATA3 gene expression may discriminate different nPTCLs subtypes

We identified a statistically significant difference in the distribution of GATA3 gene
expression among different nPTCLs subtypes (p < 0.001). GATA3 gene expression was
significantly higher in PTCL/NOS in comparison to ALK-positive ALCL, ALK-negative ALCL and AITL
(Table 3 and Figure 5). The area under the curve was 0.752 (0.644-0.861), with a sensitivity of
62.0% and specificity of 80.3% for a cut-off of 0.71% of GATA3 gene expression, and a predictive
positive value (PPV) of 64.3% and predictive negative value (PNV) of 78.8% to establish the
differential diagnosis between PTCL/NOS and other nPTCLs non-ALK+ (ALK negative ALCL and
AITL) [n = 63]. GATA3 gene expression < 0.71% favored ALK-negative ALCL or AITL diagnosis,
while GATA3 gene expression > 0.71% favored PTCL/NOS diagnosis (p=0.03 PTCL/NOS x ALK
negative ALCL, p=0.04 PTCL/NOS x AITL).

Discussion

In this study, we demonstrated for the first time that overexpression of GATA3 gene
represents a biomarker of poor prognosis in ALK-negative ALCL. We have also confirmed its

unfavorable role for PTCL/NOS, in agreement with previous studies [3, 15].

Prez-Andreu et al. were the first authors to describe the adverse prognosis of the GATA3
gene in hematological neoplasms [16]. They evaluated 511 pediatric patients with acute
lymphoblastic leukemia (ALL) using gene expression profile microarray, and were successful to
show that GATA3 polymorphism rs3824662 was associated with somatic abnormalities

resembling a gene signature pattern typical of Ph positive ALL, such as CRLF2 rearrangement,
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JAK gene mutation and IKZF1 deletion. Single nucleotide polymorphism in GATA 3 was also

associated with early response at therapy and increased risk of disease recurrence [16].

Afterwards, Igbal et al. analyzed 121 patients diagnosed with PTCL/NOS and identified
two major molecular subgroups of patients. In one of them, there was a prevalence of GATA3
gene expression (33%, 37/121), and in the other subgroup there was a predominance of the
transcriptional factor T-box (TBX21) gene expression (49%, 59/121). However, 9.9% (12/121) of
patients did not fit in any group. The group with GATA3 gene overexpression showed poor
overall survival with a median OS of 0.9 years in comparison to 2.08 years observed in the TBX21
group, p = 0.01. This was the first study to demonstrate an unfavorable prognosis associated
with overexpression of GATA3 gene in a specific subtype of nPTCL [3]. However, in this casuistic,

patients with ALCL were not studied.

Zhang et al. also analyzed the transcriptions factors GATA3 and T-bet in 109 patients
diagnosed with PTCL. In addition, they studied the non-neoplastic immune component of the
microenvironment by IHC staining using the macrophage antigen CD68, aiming to quantify the
tumor-associated macrophage (TAM) content. In univariate analysis, high GATA3 gene
expression correlated with poor survival and abundant tumor macrophage infiltration. They
concluded that GATA3 gene overexpression is predictive of poor prognosis in PTCL and
suggested that non-neoplastic T-cells could induce type-M2 macrophage differentiation

dependent of GATA3 [15].

Recently, Heavican et al., demonstrated that PTCL-GATA3 (PTCL overexpressing GATA3)
exhibited more aberrant genome than PTCL-TBX21 with frequent partial/complete chr7 gain,
partial/complete chr8q gain, and chrl7q gain. MYC (8924.21) was amplified in half of cases with
concomitant higher mRNA expression, along with an enrichment of MYC target genes. Chrl7q
gain encompassed STAT3 gene, and 9 of 11 cases with STAT3 gain had a MYC gain. TP53

mutations were also associated with PTCL-GATA3 [17].

Surprisingly, we also found that GATA3 gene overexpression was significantly associated
with poor prognosis in ALK-negative ALCL. In contrary to ALK-positive ALCL subtype, ALK-
negative ALCL is a genetic heterogeneous disease, in which 30% of them express the DUSP22
gene that is associated with better prognosis, and 8% exhibits P63 gene mutation related to poor
outcomes [18]. However, GATA3 gene has not been described before as a marker of prognosis
in this entity. Although this data has yet to be confirmed, our results might be underestimated,
as few in common cases of T-cell lymphoma studies were evaluated here. Moreover, we

speculate if the presence of GATA3 gene and DUSP22 gene could be excluding genetic
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abnormalities in ALK-negative ALCL, since they confer different prognosis in this population.
Furthermore, we inquire if ALK-negative ALCL cases presenting high expression of GATA3, as
described above for PTCL/NOS, also have higher genetic abnormalities associated with poor
prognosis as MYC gene hyperexpression and TP53 mutations. However, in our study, we did not
analyze DUSP22 gene expression, neither performed analysis of TP53 gene or MYC gene, not

being able to verify its hypothesis.

GATA3 gene is expressed in several immune cells during the development of T-
lymphocytes, and in mature T-cells and natural killer (NK) cells. It encodes a transcription factor
essential for regulation of T-lymphocyte survival and induction of Th2 differentiation. It also
induces expression of IL-5, IL-4 and IL-13, and controls IL-10 expression and suppresses Thl
phenotype development through chromatin conformation modification [6, 7, 8]. Previous
studies have described GATA3 gene and its respective protein as biomarkers to differentiate the
diagnosis of several neoplasms, including breast cancer, urothelial tumors, germ cell cancer,
tumors of neuroendocrine lineage, mesothelioma and paraganglioma [19, 20, 21]. Based on the
premise of GATA3 gene being expressed in precursor and mature T cell neoplasm [3, 15, 22], our
group sought to study its potential role as a marker to differentiate distinct nPTCL

histopathological variants.

We were able to demonstrate that GATA3 gene expression exhibited a heterogeneous
distribution in the different histological variants of nPTCLs (p <0.001). Moreover, we successfully
found a cut-off of GATA3 gene expression (0.71%) capable of differentiating the subtype
PTCL/NOS from both AITL (p = 0.04) and ALK-negative ALCL variants (p = 0.03). The group of
PTCL/NOS patients presented statistically significant higher levels of GATA3 gene expression in
comparison to other subtypes (p < 0.001). GATA3 gene expression 2 0.71% favored the
PTCL/NOS diagnosis, while expression lower than 0.71% favored the diagnosis of ALK-negative
ALCL or AITL.

These molecular findings are particularly important as the variants of nPTCLs present
enormous overlapping clinical, laboratorial and histological aspects, making their differentiation
truly challenging in the clinical practice. Even for the most expert hematopathologists, the
differentiation between PTCL/NOS and ALK-negative ALCL or AITL is quite problematic [1]. This
analysis can be more troublesome particularly if tumor sample is scarce, preventing analysis of
the complete architecture of the lymph node that is commonly found in samples obtained by

core-biopsy [1, 23, 24].
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An additional issue to distinguish PTCL/NOS and AITL from ALK-negative ALCL is that the
Ki-1 antigen (CD30) that is universally present in ALK- negative ALCL, can be expressed in 30% to
40% of PTCL/NOS and in 15% to 20% of AITL [1]. Even using the morphological criterion of more
than 75% of hallmark cells expressing CD30, and a pattern of sinusoidal infiltration that
characterizes anaplastic lymphomas, this differential diagnosis is still problematic. In fact, only
the ALK-positive ALCL subtype is apparently less complicated to be individualized, since the
presence of ALK helps in its differentiation from other nPTCL variants [1]. Besides that, the
differentiation of PTCL/NOS CD30+ from ALK-negative ALCL is essential. According to the
International T-cell group, the 5-year OS for ALK-negative ALCL is 50%, and 20-30% for PTCL/NOS
[25]. In addition, ALK-negative ALCL benefits from ASCT consolidation in first line of therapy and

with the addition of brentuximab-vedotin (anti CD30) in its chemotherapy regimen [26,27].

In our cohort, similar to the one reported by the European and North American
international multicentric studies of PTCLs [25,28], there was a predominance of the male
gender. However, even though there was a predominance of the PTCL/NOS variant, we
observed more cases of ALCL than AITL, in opposition to the International T-cell Lymphoma
Project (ITCLP) report [25]. In addition, our patients presented higher frequency of dismal clinical
aspects, such as more B symptoms, advanced stage of disease, high risk of IPl and poor ECOG.
We presume that this was partly due to diagnosis delay and the difficult access of the patients
in our health services, that is a characteristic of developing countries. However, we also could
not rule out the contribution of unfavorable biological characteristics intrinsic to these

neoplasms to these phenotypic findings.

Conclusion

In conclusion, this study confirmed GATA3 gene overexpression as a potential biomarker
of poor prognosis associated with unfavorable OS for PTCL/NOS patients. In addition, we
demonstrated for the first time that GATA3 overexpression confers poor prognosis for ALK-
negative ALCL patients, and can differentiate PTCL/NOS variant from other non-ALK-positive
nPTCLs, as ALK-negative ALCL and AITL. Our results should be confirmed in future studies with
different cohort of patients. Experimental studies investigating the pathway of GATA3 gene in
the pathogenesis of nPTCLs will also contribute to a better understanding of these diseases and

to the further development of new targeted therapies.
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overall response rate; CR: complete response; PR: partial response; PD: progressive disease;
WHO: World Health Organization; FFPE: formalin-fixed paraffin-embedded; FDC: follicular
dendritic cells; THf: T-helper follicular; EBV: Epstein-Barr virus; ASCT: autologous stem cell
transplantation; CHOP: cyclophosphamide, doxorubicin, vincristine and prednisone; CHOEP:
CHOP plus etoposide; gRT-PCR: quantitative real time — polymerase chain reaction; Ct: cycle
threshold; ROC: receiver operator characteristic curve; IgR: interquartile range; ULN: upper limit
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Table 1: Clinical characterization of all cohort of nPTCL (n=80)

Male, n(%) 43 (53.7%)
Age, median (IgR) 49 (34 -59)
Histopathological subtype, n(%)

ALK-positive ALCL 17 (21.2%)
ALK-negative ALCL 25 (31.2%)
PTCL, NOS 29 (36.3%)
AITL 09 (11.3%)
IPl int-high e high-risk n(%) 49 (61.2%)
PIT int-high e high-risk n(%) 47 (58.7%)
Extranodal areas = 2 n(%) 30 (37.5%)
LDH = UVN, n(%) 47 (58.7%)
Bone marrow involvement n(%) 11 (13.7%)
Bulky disease n(%) 30 (37.5%)
ECOG 2 2 n(%) 24 (30.0%)
B-symptoms n(%) 66 (82.5%)
CS Ann Arbor lll e IV n(%) 77 (96.2%)
Primary treatment, n(%)

CHOP 29 (36.2%)
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CHOEP 31 (38.7%)
Others 12 (15.0%)
Not done 08 (10.0%)
Number of cycles, median (range) 06 (01 -08)
Radiotherapy, n(%) 20 (25.0)
ASCT, n(%) 28 (35.0)

Interim response, n(%)

Complete 27 (33.7%)
Partial 25 (31.2%)
Progressive/Refractory 09 (11.2%)
Not evaluated 19 (23.7%)

Final response, n(%)

Complete 37 (47.5)
Partial 09 (11.2)
Progressive/Refractory 08 (10.0)
Mortality during first line treatment 25(31.3)

IgR: interquartile range; ALCL/ALK+: anaplastic large cell lymphoma ALK positive; ALCL/ALK-:
anaplastic large cell lymphoma ALK negative; PTCL/NOS: peripheral T-cell lymphoma,
not otherwise specified; AITL: angioimmunoblastic T-cell lymphoma, IPI: International
Prognostic Index; PIT: Prognostic Index for Peripheral T-cell Lymphomas; LDH: lactate
dehydrogenase; ECOG: Eastern Cooperative Oncology Group; CS: clinical stage; CHOP:
cyclophosphamide, doxorubicin, vincristine and prednisone; CHOEP: cyclophosphamide,
doxorubicin, etoposide, vincristine and prednisone; ASCT: autologous stem cell
transplantation.


https://doi.org/10.20944/preprints202004.0509.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 29 April 2020 d0i:10.20944/preprints202004.0509.v1

Table 2: Characteristics related to prognosis in the cohort of ALCL patients

ALCL/ALK+ (n=17) ACLCL/ALK- (n=25)
Age < 40 years, n(%) 11 (64.7) 11 (44.0)
IPl int-high e high-risk, n(%) 09 (52.9) 14 (56.0)
PIT int-high e high-risk, n(%) 09 (52.9) 12 (48.0)
ASCT n(%) 04 (23.5) 13 (52.0)
R/R disease n(%) 08 (47.0) 03 (12.0)

ALCL/ALK+: anaplastic large cell ymphoma ALK positive; ALCL/ALK-: anaplastic large cell
lymphoma ALK negative; IPl: International Prognostic Index; PIT: Prognostic Index for T-cell
Lymphomas; ASCT: autologous stem cell transplantation; R/R: Refractory/Relapsed disease.

Table 3: Relative expression of GATA3 gene and discriminatory potential between different
histopathological subgroups of nPTCL.

Comparision among groups VA P-value
AITL vs ALK-negative ALCL 1.12 0.52
AITL vs ALK-positive ALCL 2.77 0.27
ALK-negative vs ALK-positive ALCL 2.24 0.07
AITL vs PTCL, NOS -0.71 0.04
ALK-negative vs PTCL, NOS -2.60 0.03
ALK-positive vs PTCL, NOS -4.64 <0.001

ALCL/ALK+: anaplastic large cell ymphoma ALK positive; ALCL/ALK-: anaplastic large cell
lymphoma ALK negative; PTCL/NOS: peripheral T-cell lymphoma, not otherwise specified; AITL:
angioimmunoblastic T-cell lymphoma.
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Figure 1 — Overall survival (A) and Progression-free survival (B) in total cohort of nPTCLs (n=80)
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Figure 2 — Overall survival (A) and Progression-free survival (B) by nPTCL subtypes (n=80)
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GATAS3 gene expression (< or 2 median)
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Figure 4 — Overall survival (A) and Progression-free survival (B) in ALK-negative ALCL (n=25)
according to GATA3 gene expression (< or 2 median)
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Figure 5 — Relative levels of GATA3 gene expression in the different subgroups of nPTCLs (n=80)
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