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Objective Evaluate the role of TCR-β assay in the diagnosis of early MF.

Methods
This is a retrospective cohort study. Cases were included if results of both TCR-ɣ and TCR-β
clonality tests using BIOMED-2 primers and protocol3 were performed on the biopsy specimens.
The diagnosis of early MF was based on clinical, histologic, and immunohistologic criteria
according to the ISCL criteria excluding monoclonality (score 4 and above). All patients were
examined and followed up at the dermatology department, and biopsy specimens were available
from the Pathology Institute at Sheba Medical Center. All medical files and biopsy specimens
were reviewed. In all cases but tumors, where the infiltrate was mostly superficial, the sections
were micro-dissected at the subepidermal interface of the papillary dermis, and only the upper
half was submitted for DNA extraction. Statistical analysis was performed with SPSS, version 22.0,
software (IBM, Armonk, NY). The association between TCR-ɣ and TCR-β results was assessed
using an chi-square Fischer’s exact test. Differences in clonality detection between TCR-ɣ and
TCR-β assays were evaluated using a McNemar test. A P value of less than .05 was considered
statistically significant.

Background
Diagnosis of early mycosis fungoides can be challenging both clinically and in interpretating the
histopathology1. T-cell receptor (TCR) clonality is important for mycosis fungoides (MF) diagnosis2.
Routine clonality analysis is performed using a polymerase chain reaction (PCR) TCR-γ assay; yet
with this method 10%–50% of T-cell lymphomas escape detection. TCR-β gene rearrangement is
an additional assay. Data about its efficacy is controversial.

Results 
Sixty-one patients were included in the study (17 women, 44 men; age range, 18-88 years).
These patients were categorized into 3 groups: 1. Twenty MF patients (4 or more on the ISCL
score, excluding TCR monoclonality) (4 tumors (IIB) , 16 patch/plaque (IA); 4 women, 16 men;
age range, 18-83 years). This group served to test the TCR assays in patients with definite MF. 2.
Thirty patients suspected to have early MF (ISCL score of 3, excluding TCR monoclonality) (all
with patches (I); 9 women, 21 men; age range, 19-88 years). This group was selected to assess
the additional value of both tests in the diagnosis of early MF. 3. Eleven patients with chronic
inflammatory disease (dermatitis, psoriasis, lupus erythematosus, or pityriasis lichenoides
chronica) served as a negative control.

TCR clonality results for the whole cohort is described in Table I.

TCR gene rearrangement among patients with MF
Monoclonality by TCR-β and/or TCR-ɣ gene rearrangement was detected in 16 of 20 (80%) (15
(75%) TCR-β; 12 (60%) TCR-ɣ; 11 (55%) both) skin samples as described in Table II. All 4 tumors
(100%) exhibited monoclonality in both assays. Despite the concordance rate of 75% between
the 2 assays, an association between them could not be demonstrated (P = 0.1). Of the 16
patients with early MF, 12 (75%) exhibited monoclonality, 8 (50%) showed TCR-ɣ rearrangement,
and 11 (69%) showed TCR-β rearrangement. One patient exclusively showed TCR-ɣ gene
rearrangement. Therefore, in this group of patients with MF, TCR-β gene rearrangement assay
detected clonality in more cases than TCR-ɣ gene rearrangement assay. However, this difference
was not statistically significant.

TCR gene rearrangement among patients with suspected early MF
Fourteen out of the 30 patients (46%) showed either TCR-β or TCR-ɣ clonal gene rearrangement:
all of them in TCR-β and only 5 (16%) in TCR-ɣ (Table III). According to the ISLC score combined
score, these 14 patients were diagnosed with and treated for early MF. Therefore, when adding
these patients to the 16 patients with MF in the group for which TCR was not required for the
diagnosis, monoclonality was shown by TCR-β in 83% of patients with early-stage MF and by TCR-
ɣ in 46%, as shown in Table I. Thus, TCR-β is significantly more sensitive in detecting early MF
than TCR-ɣ (P = .002). This superior sensitivity of TCR-β was maintained when tumors were
added, and all 34 patients with MF were included. For all patients with MF in the cohort, the
sensitivity of these assays in diagnosing MF was 85% for TCR-β and 50% for TCR-ɣ. Fig 1 shows
the distribution of TCR clonality for both assays among all patients with early MF. Figure 2 shows
an example both TCR-ɣ and TCR-β monoclonality in a case of patch stage MF.

TCR gene rearrangement among patients with chronic inflammatory disease
None of the control samples showed monoclonality.

Thus, in our cohort, both assays showed a specificity rate of 100%. For the whole group of
patients, the positive predictive value of both tests was 100%, and the negative predictive values
were 84% and 61% for the TCR-β and TCR-ɣ assays, respectively.

Table I. Clonality detection results for T-cell receptor gene rearrangement in study population

MF

n=20

Suspected MF

n=30

Total early-

stage MF

n=30

Chronic 

inflammatory 

dermatoses

n=11

ß monoclonality 15 14 25 0

ß polyclonality 5 16 5 11

ɣ monoclonality 12 5 13 0

ɣ polyclonality 8 25 17 11

MF, mycosis fungoides; 

Suspected MF- ISCL score=3; 

Early-stage MF-ISCL score≥4

TCR-β

TCR-γ

Monoclonal Polyclonal

Monoclonal 11 1

Polyclonal 4 4

Table III. Concordance rate between TCR-β

and TCR-γ in high suspicion of MF
Table II. Concordance rate between 
TCR-β and TCR-ɣ in MF cases

TCR-β

TCR-γ

Monoclonal Polyclonal

Monoclonal 5 0

Polyclonal 9 16

Concordance rate: 75%

Concordance rate: 70%

13%

40%

3%

44%

polyclonal (β+γ) monoclonal (β+γ) monoclonal (γ) monoclonal (β)

Figure 1. Clonality detection results for TCR gene rearrangement in early stage MF

Figure 2: A case of patch stage MF showing clonality in both TCR-ɣ and TCR-β assays

Discussion
TCR clonality results have a role in the diagnosis of MF. Most publications have found no
additive value in using the TCR-β clonality assay as a single test compared with the TCR-ɣ assay
but have recommended the combination of these tests to maximize the negative predictive
value4-9. Looking in detail at the published results, the TCR-β clonality test was more sensitive
in early-stage MF (covering 10% of body surface area) compared to TCR-ɣ, increasing the
detection rate of clonality. TCR-ɣ was more sensitive in cases of widespread disease. In the
current study, the TCR-β clonality assay showed a significantly higher sensitivity rate compared
to the TCR-ɣ assay in diagnosing MF (85% vs 50%, respectively, of all patients with MF and 69%
vs 50%, respectively, of patients with early MF). Despite high concordance rates between the 2
assays, we could not show an association between them. Both of these findings favor
performing a TCR-β assay to assess clonality in MF, at least in early or doubtful cases.
Limitations of our study are its retrospective nature and the small cohort.

Conclusion
T-cell receptor β assay showed a higher sensitivity rate than T-cell 
receptor ɣ assay. Using both assays can improve the diagnosis rate of 
early-stage mycosis fungoides.
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