CASE REPORT

Novel Inflammatory Biomarkers in Patients with Mycosis
Fungoides Treated with Bexarotene

Funda Tamer and Ayla Gulekon
Department of Dermatology, Gazi University School of Medicine, Ankara, Turkey

ABSTRACT

Mycosis fungoides (MF) is a skin lymphoma characterised by atypical T lymphocyte infiltration, which may present with patches
and tumors in advanced stages. Treatment options in MF aim to reduce symptoms, since patients usually do not achieve
complete cure. Bexarotene is used for treatment-resistant early stage MF and advanced stages of the disease. It has been
suggested that white blood cell (WBC)/absolute lymphocyte count, WBC, absolute lymphocyte and eosinophil counts might be
prognostic factors in MF. Therefore, we investigated the changes in complete blood count (CBC) parameters and CBC-derived
inflammatory biomarkers in patients with MF treated with bexarotene. The results revealed that neutrophil (NE)%, NE numbers,
neutrophil/lymphocyte, derived neutrophil/lymphocyte, (neutrophil x monocytes)/lymphocyte and (neutrophils x monocytes x
platelets)/lymphocyte counts decreased in all patients three months after bexarotene treatment. We suggest that these inflam-
matory biomarkers can be used in the follow-up of patients with MF receiving bexarotene treatment. Moreover, these results

indicate that decrease in these inflammatory biomarkers may signify improvement of the disease.
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INTRODUCTION

Mycosis fungoides (MF) is a skin lymphoma originating from
epidermotropic clonal T-lymphocytes. It occurs in 5.6 cases per
million; however, theincidence increases with age." MF predomi-
nantly affects elderly patients over the age of 70 years. MF
usually starts as eczema-like lesions, while advanced stages
present with tumors or leukemic transformation. Treatment
options aim to reduce symptoms and prevent disease progres-
sion. Nevertheless, patients usually do not achieve complete
cure.! Treating MF is based on the disease stage and efficacy of
previous treatments. Bexarotene is a synthetic retinoid which is
used to treat advanced disease. It is also effective in treatmen-
t-resistant cases of early stage MF.” Bexarotene causes apop-
tosis of atypical T lymphocytes. However, the mechanism of
action of bexarotene has notbeenfully understood.’

It has been suggested that complete blood count (CBC) parame-
ters might provide prognostic clues in patients with MF.
Increases in white blood cell (WBC), absolute lymphocyte and
eosinophil counts have been associated with progressive
disease.
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In the light of this information, we investigated the effect of
bexarotene treatment on CBC and CBC-derived inflammatory
biomarkers in patients with MF. The outcomes may suggest
novel markers to be used in the follow-up of patients with MF to
evaluatetheimprovementofthedisease.

CASE REPORT

Hereby, we report five patients who received systemic
bexarotene for the treatment of biopsy- proven MF. Patients’
age, gender, disease duration, disease localisation, type of MF,
lymph node involvement and stage of the disease were
examined (Tablel). The stage of the disease was defined based
on TNMB classification." The patients received bexarotene
capsules, 300 mg/m?/day. The patients achieved partial
response 12 weeks after bexarotene treatment. Inflammatory
biomarkers that we analysed were neutrophil/lymphocyte
count (N/L), monocyte/lymphocyte count (M/L), platelet/lym-
phocyte count (PLT/L), mean platelet volume/platelet count
(MPV/PLT), derived neutrophil/lymphocyte count [neutrophil-
s/(WBC-neutrophils)] (DNLR), (neutrophils x monocytes)/lym-
phocyte count (NxM/L) and (neutrophils x monocytes X
platelets)/lymphocyte count (NXxMxP/L).>®

The results revealed that lymphocyte percentage (%)
increased while neutrophil (NE)% and neutrophil numbers
(NE#) decreased in all patients after bexarotene treatment.
Therest of CBC parameters did not change significantly. Never-
theless, WBC count decreased in four patients and stayed same
in one patient. Leukopenia was observed in only one patient
afterbexarotenetreatment.
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Table I: Demographics and disease characteristics of the patients.

Disease Sezar
Age/ Gender duration Localisation MF variants cellsy Lymph nodes MF stage
(years)
43/ M 6 face, trunk, extremities | large-cell transformation N axlitlalfatry IVA (T2,N3,M0,B0)
55/ F 15 trunk, extremities classic N bilateral lIA (T2,N1,M0,B0)
inguinal
o bilateral
49/ M 25 trunk poikilodermatous N cervical IIA (T2,N1,M0,B0)
70/ M 6 face, trunk, extremities folliculotrophic <5% - IIB (T3, NO,M0,B0)
62/ M 3 erythrodermic erythrodermic N ?AISS?;:: IVA (T4,N1,M0,B0)

F: Female, M: Male, MF: Mycosis fungoides, N: The absence of Sezary cells, <5% : <5% of peripheral blood lymphocytes were atypical Sezary cells.

Table Il: Hemogram parameters of the patients before and three months after bexarotene treatment.

treatment. WBC decreased in four patients and stayed same in one patient.
MPV: Mean platelet volume (reference range: 9.1-11.9fL), PLT: Platelet (reference range: 173-390x103/pL), WBC: White blood cell (reference range: 4.49-12.68x103/uL), Absolute counts of
lymphocytes (LY#), monocytes (MO#), neutrophils (NE#), eosinophils (EO#), basophils (BA#).

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Before After Before After Before After Before After Before After
treatment | treatment | treatment treatment treatment treatment treatment treatment treatment treatment
WBC (x10%/uL) 5.6 3.5 8.3 6.5 9.8 6.2 6.7 6.7 12.4 8
PLT (x103/pL) 249 351 222.6 322 236 245 273 254 304 154
MPV (fL) 8.8 7.9 8.6 8.2 10.1 10.3 10.5 10.9 9 11.5
LY% 21.3 25.7 25.1 40 33.6 38 20.9 324 16.1 21
MO% 7.6 9.2 6.6 7.9 6.8 10.8 7.8 6.8 6.1 3.5
NE% 68.7 60.2 66.6 49 52.9 46.3 70.1 58.6 76.5 74.2
EOQ% 1.7 2.4 1.2 2.2 5.6 3.8 0.9 1.6 1.1 0.9
BA% 0.7 2.3 0.3 0.6 1.1 1.1 0.3 0.6 0.2 0.4
LY# (X103/pL) 1.2 0.9 2.1 2.6 3.3 2.3 1.4 2.1 2 1.7
MO# (x103/uL) 0.4 0.3 0.5 0.5 0.6 0.6 0.5 0.4 0.7 0.2
NE# (x103/uL) 3.9 2.1 5.5 3.2 5.2 2.9 4.7 3.9 9.4 6
EO# (x103/uL) 0.1 0.08 0.1 0.1 0.5 0.2 0.06 0.1 0.1 0.07
BA# (x10%/uL) 0.06 0.08 0.03 0.04 0.1 0.07 0.02 0.04 0.03 0.03
The percentages of lymphocytes (LY%), monocytes (MO%), neutrophils (NE%), eosinophils (EO%), basophils (BA%). LY% increased while NE% and NE# decreased in all patients after bexarotene

Table IlI: Inflammatory biomarkers before and three months after bexarotene treatment.

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5

Before After Before After Before After Before After Before After

treatment treatment tratment treatment treatment treatment treatment treatment treatment treatment
N/L 3.2 2.3 2.6 1.2 1.5 1.2 3.3 1.8 4.7 3.5
M/L 0.3 0.3 0.2 0.1 0.1 0.2 0.3 0.1 0.3 0.1
PLT/L 207.5 390 106 123.8 71.5 106.5 195 120.9 152 90.5
MPV/PLT 0.035 0.022 0.038 0.025 0.042 0.042 0.038 0.042 0.029 0.074
DNLR 2.29 1.5 1.96 0.94 1.13 0.86 2.35 1.38 3.13 2.88
NXM/L 1.3 0.7 1.3 0.6 0.94 0.75 1.67 0.74 3.29 0.66
NXMXP/L 323.7 245.7 289.3 193.2 221.8 183.7 455.9 187.9 1000.1 101.6

DNLR: derived neutrophil / lymphocyte [neutrophils / (white blood cells - neutrophils), M/L: monocyte / lymphocyte, MPV/PLT: mean platelet volume / platelet count (fL107uL™),
N/L: neutrophil / lymphocyte, NXM/L: (neutrophils x monocytes) / lymphocyte, NXMXP/L: (neutrophils x monocytes x platelets) / lymphocyte, PLT/L: platelet / lymphocyte.
N/L, DNLR, NXM/L and NXMXP/L were decreased in all patients three months after bexarotene treatment.

Within this study, N/L, DNLR, NxM/L and NxMxP/L decreased
in all patients three months after bexarotene treatment.
However, M/L decreased in three patients, increased in one
and stayed same in one patient. PLT/L increased in three and
decreased in two patients. MPV/PLT increased in two patients,
decreased in two and stayed same in one patient. CBC param-
eters and CBC-derived inflammatory biomarkers of the
patients before and three months after bexarotene treatment
are shown in Tables Il and Ill.

DISCUSSION

Bexarotene is a safe and successful choice for the management
of cutaneous T-cell lymphoma (CTCL). Bexarotene facilitates
atypical T lymphocyte apoptosis sparing the cutaneous T-regula-
tory cells. Hypertriglyceridemia and hypothyroidism are well
documented side effects of systemic bexarotene treatment.’

Furthermore, Abbott et al. reported leukopenia and neutropenia
after bexarotene treatment for CTCL.® Duvic et al. reported
leukopenia in 11% of the patients who received bexarotene.
Leukopenia was observed as a result of decreased polymor-
phonuclear leukocyte count.® Within this study, WBC count
decreased in four patients; however, WBC counts were within
normal limits in these patients except for one. As a result,
leukpenia was observed only in one patient. Furthermore, hyper-
triglyceridemia and hypothyroidism were observed in all
patients after bexarotene treatment. However, these side
effects did not lead to cessation of the bexarotene treatment.

Disease severity, systemic involvement, efficacy of treatment,
histological transformation and high serum lactate dehydroge-
nase (LDH) levels can be used to determine the prognosis of
CTCL. Tancréde-Bohin et al. reported that raised absolute
eosinophil count might be associated with disease progression
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in CTCL. Furthermore, elevated WBC, absolute lymphocyte and
eosinophil counts and WBC/absolute lymphocyte count have
been associated with increased risk for progression and
mortality in MF.**** Ozbagcivan investigated the prognostic
value of mean platelet volume (MPV) in early stage MF;
however, no correlation was detected between MPV and disease
progression during the 5-year follow-up of patients.” Response
to bexarotene treatment is usually obtained within two months.’
Therefore, we evaluated the alteration in CBC parameters and
CBC-derived inflammatory biomarkers in MF patients after three
months of treatment with bexarotene. Among the prognostic
factors which were reported previously, we detected decreased
WBC counts in four patients. However, all patients showed
decreased NE% and NE # after bexarotene treatment. As
peripheral blood neutrophil activation has been implicated in MF
pathophysiology, bexarotene may have an effect through
neutrophils in the treatment of the disease.”

CBC-derived inflammatory biomarkers have been investigated
in various solid tumors and hematological malignancies
including multiple myeloma, non-Hodgkin lymphoma and
diffuse large B-cell lymphoma. However, prognostic role of CBC-
derived inflammatory biomarkers in MF still remains controver-
sial."”* It has been proposed that high N/L and PLT/L levels were
related to proggressive disease.” On the other hand, Eren et al.
reported no correlation between N/L and disease progression,
time to progression or treatment demand. However, a few
studies have been reported in the medical literature investi-
gating inflammatory biomarkers in MF.* Our results revealed
that bexarotene led to decrease in N/L, DNLR, NxM/L and
NxMxP/L in patients with MF. Decrease in these inflammatory
biomarkers may signify improvement of the disease. Therefore,
we suggest that decrease in N/L, DNLR, NxM/L and NxMxP/L
may be helpful in the follow-up of patients who are diagnosed
with MF and treated with bexarotene. Furthermore, N/L, DNLR,
NxM/L and NxMxP/L may be regarded as prognostic factors in
MF. However, larger clinical studies are required for the confir-
mation of these results.
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