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OZET

Amag: Langerhans hiicreli histiositoz (LHH), dentritik hiicrelerin anormal proliferasyonu ile karakterize klonal bir
hastalik olup, yogun inflamatuar bir mikrogevreye (TM) sahiptir. TM nin, nadir goriilen bu hastaliga olan katkist hak-
kinda bilgiler stmrlidir. Bu ¢alismada, TM deki regiilatuar T hiicreleri ve BRAF""F mutasyonunu prognostik veriler ile
karsilastirmayr amagladik.

Gereg ve Yontemler: Calismaya 26 olgu dahil edildi. Olgularin yas, cinsiyet, lokalizasyon, tekli-¢oklu lokalizasyon,
riskli organ tutulumu ve niiks durumlarina gére immiinohistokimyasal olarak FOXP3+ regiilatuar T hiicre (Treg) sayist
ve BRAF""F mutasyon varligi degerlendirildi.

Bulgular: Calismada yetiskin olgu sayisi ¢ocuk sayisindan daha fazla idi. En sik lokalizasyon kemik olup, olgularin
%81 i tek lokalizasyonlu idi. Riskli organ tutulumu ise 3 olguda mevcut olup, bunlardan ikisinde niiks goriildii. FOXP3+
Treg hiicrelerinin sayisi; yetiskinlerde, tek lokalizasyon tutulumu olanlarda ve kemik tutulumu olanlarda yiiksek olarak
bulundu. Ayrica niiks olan grupta FOXP3+ hiicre sayist niiks olmayan gruba gore daha yiiksekti. BRAF"*""F mutasyonu
cocuklarda yetiskinlere oranla daha yiiksekti (p=0.003), fakat prognostik parametreler ile karsilastirildiginda istatiksel
olarak anlamli sonu¢ bulunamadi (p>0.05).

Sonu¢: BRAF""F mutasyon varligi ¢ocuk hastalarda daha sik olmakla birlikte yetiskin hastalarda da goriilmektedir.
FOXP3+ Treg sayisi CD3+ ve CD4+ T hiicre sayilart ile orantilidir. TM de yer alan farkli oranlara sahip T hiicreleri
LHH patogenezinde onemli yere sahiptir.

Anahtar Kelimeler: Langerhans, histiositoz, diizenleyici, FOXP3, BRAF, mutasyon

ABSTRACT

Aim: Langerhans cell histiocytosis (LCH), is a clonal disorder characterized by abnormal proliferation of dendritic
cells, which has an intense inflammatory microenvironment. There is limited information about contribution of
microenvironment to this rare disease. We aimed to compare regulatory T cells in microenvironment and BRAF"¢
mutation with prognostic data.

Material and Methods: Overall, 26 cases were included to the study. The number FOXP3+ regulatory T cell (Treg)
and presence of BRAF"" mutation were assessed according to age, gender, localization, unifocal or multifocal,
involvement of organ at risk, and recurrence status in a histochemical manner.

Results: The number of adult cases was higher than pediatric cases. Bone was the most common localization, and 81%
of cases were unifocal. Risk organ involvement was observed in 3 cases, 2 of which showed recurrence. It was found that
the number of FOXP3+ Tregs was higher in adults, those with unifocal localization, and those with bone involvement.
In addition, the number of FOXP3+ Tregs was higher in the group with recurrence than those without recurrence.
BRAF"E mutation was higher in children when compared to adults (p=0.003), but, no significant correlation was
found when compared with remaining prognostic parameters (p>0.05).

Conclusion: Although BRAF""F mutation is more common in pediatric patients, it can also be seen in adult patients.
The number of FOXP3+ Tregs is proportional to CD3+ and CD4+ cells. T cells, which present at varying rates in
microenvironment, play an essential role in the pathogenesis of LCH.
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INTRODUCTION

Langerhans cell histiocytosis (LCH) is a rare disease cha-
racterized by abnormal proliferation of myeloid dendritic
cells (1,2). Although it is primarily a childhood disease, it
can also be seen in adults. Its annual incidence is estimated
as 1-1.5 cases per million people (3,4). LCH has a wide
clinical spectrum from lesions with spontaneous recovery
to chronic disease, and even it may be life-threatening (3).
It most commonly involves bone and skin, followed by
lymph nodes, lungs, bone marrow, spleen, liver, and bra-
in. The liver, spleen, and bone marrow involvements are
associated with the highest risk, and mortality is around
15% in case of liver, spleen, or bone marrow involvement.
LCH can be seen in one or more than one organs and can
be unifocal or multifocal (2,5,6). Skull involvement is
also considered as a risky localization since it comprises
risk for diabetes insipidus and degenerative disease (7,8).
LCH manifests as an inflammatory lesion in any tissue.
Classical morphology includes Langerhans cells and an
inflammatory microenvironment. The Langerhans cells
are immature dendritic cells originating from early mye-
loid cursors, which have a "coffee bean-shaped" nucleus
and abundant eosinophilic cytoplasm. These cells exhibit
immune reaction with Langerin (CD207), CDl1a, CD68,
and S100 (4,6). In LCH, many immune cells are present
together with Langerhans cells, including T cells, neutro-
phils, eosinophils, B cells, plasma cells, myeloid-derived
suppressor cells, macrophages, mast cells, and multinucle-
ar giant cells. Currently, it remains unclear whether these
cells play a role in the pathogenesis of LCH and the origin
of the mechanism underlying such accumulation (9).

Although viral infectious agents were proposed in the eti-
ology, the immune system is mainly implied in the etio-
logy today (10). Since the disease is a rare entity manifes-
ting with different clinical presentations, there is relatively
limited information regarding contribution of tumor mic-
roenvironment to the disease pathogenesis. T cells in the
tumor have a pivotal role in cell-mediated immunity, and
it is well known that they have several potential roles in
the LHH pathogenesis (11). The role of the regulatory T
cells (Tregs) in the immune escape has become the focus
of interest, given that Tregs have a wide effect network (1,
6). Forkhead box protein 3 (FOXP3) is an "inhibitor trans
cription factor" present in Tregs and plays a role in T cell
activation. Tregs is an immunosuppressive subpopulation
of tumor-infiltrating lymphocytes (TIL), which decrease
the activation of traditional T cells expressing FOXP3 (9).
The BRAF"E is a pivotal kinase of the RAS-RAF-mitogen
activated protein kinase (MPAK) pathway. It plays role in
many cell functions, including cell proliferation and mig-
ration, and often undergoes mutation in several cancers.
It has been proposed that BRAF"*"’F mutation, detected in
50-65% of LHH patients, supports the immune escape of
tumor cells by disrupting immune surveillance (12).

In this study, it was aimed to determine demographic cha-
racteristics, recurrence rate, and BRAF"*"F mutation status
in pediatric and adult patients diagnosed as LHH; to eva-
luate distribution of CD3+, CD4+ T cells, and FOXP3+
Tregs; to address relationship between FOXP3+ Tregs,
CD3+ and CD4+ T lymphocytes; to investigate relation
ship between these parameters with presence of BRAF"*"F
mutation and prognosis and their differences in pediatric
and adult patients. This will contribute investigation of
role of immune system in the disease pathogenesis and
T cell involvement in the disease mechanism. Although
data from pediatric patients are commonly addressed in
the literature, our data will contribute limited information
on adult patients.

MATERIAL and METHODS

Study Population

We identified patients diagnosed with LHH between Ja-
nuary 2014 and September 2022 from pathology archives
using the electronic database of Bezmialem Vakif Univer-
sity. The study included 26 cases, regardless of localizati-
on and age, which underwent surgery in our hospital and
had blocks and slides in pathology archives.

Based on localization at the time of diagnosis, cases were
classified into 2 categories as unifocal and multifocal
groups. The HE (hematoxylin-eosin) and immunohisto-
chemical-stained slides were re-evaluated. In addition,
CDla, S100, CD68, and Langerin stained slides obtained
at time of diagnosis were also re-evaluated, confirming the
diagnosis. Blocks with adequate tumor tissue were selec-
ted to use in immunohistochemical staining. The patient
information was retrieved from the electronic database of
our hospital. This study was conducted in accordance with
the principles of the Declaration of Helsinki. The study
was approved by the ethics committee board of Bezmia-
lem Vakif University (2022/357).

Immunohistochemistry

We obtained 4-um sections from formalin-fixed paraffin
blocks with sufficient tumor tissue. The sections were
mounted on to slides, which, then, deparaffinized. The
slides were subjected to FOXP3 (EP340, EPITOMICS,
1/100 dilution, USA), CD3 (2GVG, Ventana/Roche, read-
y-to-use, Germany), CD4 (EP204, EPITOMICS, 1/100 di-
lution, USA) and BRAF""E (VEI1, Ventana/Roche, read-
y-to-use, Germany) monoclonal antibodies using Ventana
Benchmark Ultra and Bench Mark XT automated staining
devices. Tonsil tissue was used as the control for CD3 and
CD4, whereas Hodgkin lymphoma tissue for FOXP3 and
papillary thyroid carcinoma tissue with molecularly pro-
ven BRAF"*"F mutation for BRAF""F

Immunohistochemical Staining Assessment
IHC staining was evaluated by two experienced patho-
logists. Stained specimens were examined using a com-
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puterized system consisting of a light microscope (Nicon
Eclips).

For immunohistochemical CD3, CD4, and FOXP3 assess-
ment, 3 most densely stained areas were identified at low
power magnification (40x). The photographs of the are-
as identified were captured at high magnification (400x),
and cells with CD3, CD4, and FOXP3 expression were
counted. Cytoplasmic and membranous staining for CD3
and CD4 were evaluated. Nuclear staining for FOXP3 was
evaluated. Tumor cells with strong membranous and cy-
toplasmic staining were assessed for BRAF"5E

All staining results were compared with prognostic para-
meters such as age, gender, localization, unifocal/multifo-
cal involvement, and recurrence status.

Statistical Analysis

Descriptive statistics were given with median (mini-
mum-maximum) and frequencies with percentages.
Comparisons were made with Fisher's exact test, Pearson
Chi-square test, and Mann-Whitney U test. SPSS (IBM
Corp. Released 2021. IBM SPSS Statistics for Windows,
Version 28.0. Armonk, NY: IBM Corp) software was used
for analysis. The type-I error rate was taken 0=0.05.

RESULTS

Patient Demographics

In this study, data from 26 patients (12 male, 46.2% and
14 female 53.8%) were evaluated. The mean age was
21.85%16.65 years. Of the patients, 12 (46.2%) were aged
<18 years, while 14 (53.8%) were aged >18 years. The
most common localization was bone (22; 84.6%), fol-
lowed by lymph nodes (4, 15.3%), skin (3, 11.5%), liver
(2, 7.7%), lung (1, 3.8%), bone marrow (1, 3.8%) and ad-
renal gland (1, 3.8%). The skull was the most commonly
involved osseous site, followed by iliac bone, rib, and sca-
pula. There were 3 cases with risky organ involvement,
2 of which had a recurrence. No BRAF"*""! mutation was
in 3 cases with recurrence. Table 1 summarizes demog-
raphic, clinical, and pathological data according to age
groups (Table 1). No significant difference was detected
in clinical and demographic characteristics between age
groups (p>0.05). In male cases, number of patients with
bone involvement alone (11 cases, 91.7%) was higher than
those with bone plus organ involvement (1, 8.3%) while in
female cases number of patients with bone involvement (8
cases, 57.1%) and those with bone plus organ involvement
(6 cases, 42.9%) was comparable (p=0.81).

BRAF"5"E Mutation Status

BRAF""E mutation was detected in 9 cases (34.6%). The
BRAF""E mutation positivity was higher in pediatric pa-
tients (8 cases, 66.7%) when compared to adult patients
(p=0.003) (Table 1). There was bone involvement alone
in 8 cases with mutation (88.9%), all of which were pedi-
atric cases. On the contrary, bone plus lymph node invol-

vement was involved in one case with BRAF""E mutation
in adults. No BRAF""E mutation was observed in 3 cases
with risk organ involvement. Recurrence was observed in
one of 8 pediatric cases with BRAF"*"E mutation. No sig-
nificant correlation was observed between BRAF""F mu-
tation and recurrence (p=0.628). The numbers of CD3+,
CD4+, and FOXP3+ were higher in the group with BRAF"*"¢
mutation when compared to the group without BRAF"*"¢
mutation (Table-2). No significant difference was detec-
ted in BRAF"*"F mutation groups according to parameters
(p>0.05).

Table 1. Distribution of pediatric and adult cases, demographic
characteristics, clinical data and results of immunohistochemical
staining. Data were presented with frequencies with percentages
and median (min-max).

Child Adult
(<18 years) (>18 years) P
n (%) n=12 n (%) n=14

Gender

Female 5 (41.7%) 9 (64.3%) 0.249

Male 7 (58.3%) 5(35.7%)
Localization
Bone 10 (83.3%) 9 (64.3%) 0.391
Bone plus organ 2 (16.7%) 5(35.7%)
Tumor involvement

Single localization 10 (83.3%) 11 (78.6%) 1.000

>2 localization 2 (16.7%) 3 (21.4%)
Risky organ
involvement

No 10 (83.3%) 13 (92.9%) 0-580

Yes 2 (16.7%) 1(7.1%)

(n=11) (n=11)

Skull involvement 8 (72.7%) 5 (45.5%) 0387
gltvhoelrv'z;n;t 3 (27.3%) 6 (54.5%)
(F;gms‘)‘p duration 34.0 (0-84) 30.0 (0-93) 0.817
Time to recurrence n=4 n=1 0.480
(months) 15.0 (6-25) 20 months
Recurrence

Yes 4 (33.3%) 1 (7.1%) 0.148

No 8 (66.7%) 13 (92.9%)
BRAF""E mutation

Yes 8 (66.7%) 1 (7.1%) 0.003

No 4 (33.3%) 13 (92.9%)
FOXP3* T cells 12 (1-51) 22.5 (1-200) 0.570
CD4" T cells 230.0 (15-1250)  365.0 (35-790) 0.503
CD3" T cells 296.5 (86-1450)  505.5 (128-1500)  0.700

FOXP3: Forkhead box protein 3
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Table 2. Comparison of BRAF"*"¢ mutation with other parame-
ters Data were presented with frequencies with percentages and
median (min-max).

BRAF"*"F Mutation
P
No (n=17) Yes (n=9)
Gender
Female 10 (71.4%) 4 (28.6%) 0.683
Male 7 (58.3%) 5(41.7%)
Localization
Bone 11 (%57.9) 8 (%42.1) 0.357
Bone plus
6 (%85.7) 1(%14.3)
organ
Skull (n=13)
involvement 7 (53.8%) 6 (66.7%)
Fe— 0.674
er bone o o
involvement 6 (46.2%) 3 (33.3%)
Tumor
involvement
Single o o
localization 13 (76.5%) 8 (88.9%) 0.628
>2 locali- o o
Jation 4 (23.5%) 1 (11.1%)
Recurrence
Yes 13 (61.9%) 8 (38.1%) 0.628
No 4 (80.0%) 1 (20.0%)
Risky organ
involvement
No 14 (82.4%) 9 (100.0%) 0.529
Yes 3 (17.6%) 0 (0.0%)
FOXP3 25.0 (1.0-200.0) 10.0 (1.0-45.0) 0.317
CD4 330.0 (15.0-790.0)  250.0 (60.0-1250.0)  0.646
CD3 411.0 (86.0-1500.0) 313.0 (160.0-1450.0) 0.746

FOXP3: Forkhead box protein 3

FOXP3 Treg, CD3+ and CD4+ Cell Rates

It was found that the median number of CD3+ T lympho-
cytes was 520.5 (86.0-1500.0), while the median number
of CD4+ T lymphocyte and FOXP3+ Tregs were 377.9
(15.0-1250.0) and 25.5 (1.0-200.0) (Figure 1). Figure 1
compares the number of FOXP3+ cells, CD3+ T cells,
and CD4+ T cells. The FOXP3+ cells comprised 4.89%
of CD3+ T cells and 6.74% of CD4+ T cells. The median
number of FOXP3+ cells was higher in patients aged >18
years when compared to pediatric patients aged <18 years
(17). The number of FOXP3+ cells was classified accor-
ding to bone involvement, bone plus organ involvement,
unifocal/multifocal localization, and risky organ invol-
vement (Table 3). There was no significant difference in
CD4+, CD3+, and FOXP3+ cells according to recurrence
status (p=0.068 and p=0.204, respectively).

a rich background of eosinophil leukocytes (A, H&E X 200), Membra-
neous positive staining in lymphoid cells with CD3 and CD4 performed
immunohistochemically (brown color positive staining) (B,C,X200) Nu-
clear positive staining in lymphoid cells with FOXP3 performed immu-
nohistochemically (brown color positive staining) (D X200).

Table 3. Comparison of number of FOXP3+ Tregs with prog-
nostic parameters. Data were presented with frequencies with
percentages and mean (min-max).

Number of
FOXP3+ Tregs p
(n=26)
Gender
Female 19.5 (1-200)
0.661
Male 15.0 (1-60)
Localization
Bone 17.0 (1-200)
0.561
Bone and organ 7.0 (1-33)
Skull involvement
Other bone 17.0 (4-200)
0.087
involvement 2.0 (1-51)
Tumor involvement
Single localization 17.0 (1-200)
0.493
>2 localization 7.0 (1-30)
Recurrence
Yes 17.0 (1.0-200.0)
0.794
No 14.0 (1.0-33.0)
Risky organ involvement
No 17.0 (1-200)
0.519
Yes 7.0 (1-30)

FOXP3: Forkhead box protein 3

DISCUSSION

LCH is a histiocytic disease accompanied by intense inf-
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lammatory cells, where mutations are observed in MAP/
RRK pathway. The World Health Organization (WHO)
accepted as a hematopoietic neoplasm after demonstrating
BRAF""E mutation and its clonality (3). The detection of
BRAF"E mutation in 50-65% of cases and mitogen ac-
tivated protein kinase (MAP2K 1) mutations in 10-20% of
cases has indicated that RAS/RAF/MEK/RK signal pat-
hway (1,6). The presence of this pathway has been con-
sidered as a strong evidence indicating that the disease
is a neoplasia rather than reactive process (12). Several
factors, including age, localization, risky organ involve-
ment, and multi-organ involvement have influence on the
treatment and prognosis of disease; thus, in this study, we
addressed the effects of cells in the tumor microenviron-
ment and BRAF"’F mutation on prognostic factors.

The tumor microenvironment is critical to develop and
maintain an effective anti-tumor immune response. Today,
it is widely accepted that tumor and microenvironment are
functionally linked (12). There is limited information re-
garding contribution of tumor microenvironment to this
rare disease (4,13). In previous studies, the rates of CD3+,
CD4+, and CD8+ T cells were studied, showing that num-
ber of CD4+ cells was higher than CD8+ cells (6,9). In
our study, CD4+ cells comprised 72.6% of CD3+ cells. In
the literature, this rate was reported as 74% and 80% in
agreement with our study (6,9). Again, number of CD3+
and CD4+ cells were comparable among pediatric and
adult cases in agreement with literature (6). Based on this
finding, it has been thought that T lymphocytes in tumor
microenvironment have similar contribution to disease de-
velopment in pediatric and adult patients.

The factors suppressing tumor microenvironment inc-
lude Foxp3+ Tregs, myeloid-derived suppressor cells,
tumor-related macrophages and programmed cell death
(PD) as well as some immunosuppressive molecules such
as PD-Ligand-1. There are studies reporting that higher
level of FOXP3+ Tregs are poor prognostic factors in
some cancer types and autoimmune diseases such as rheu-
matoid arthritis or SLE (6,14).

In their study, Parades et al. found that mean number of
FOXP3+ was 30.9424.8, reporting that the FOXP3+ cells
are the second most common infiltrative immune cell in
tumor microenvironment (6). In another study, it was re-
ported that FOXP3+ Tregs comprised 20% of CD3+ T ly-
mphocytes (10). On contrary, median number of FOXP3+
was around 5% of median number of CD3+ cells in our
study. However, flow cytometry in peripheral blood was
used in the studies reporting higher rates. Thus, it was
concluded that the differences in FOXP3+ Tregs rates are
due to different methods, such as peripheral blood and cell
counting methods. Tong et al. reported that FOXP3+ Treg
rate was higher in LCH when compared to healthy tissue

while Senechal et al. reported that FOXP3+ Treg rate was
higher within lesions in the pediatric population (2,10). On

contrary to the study by Senechal et al., FOXP3+ Treg rate
was found to be higher in adult patients compared to pe-
diatric patients. Given the immunosuppressive effects of
FOXP3+ Tregs, it was found that the recurrence rate was
higher in pediatric patients, although it is anticipated that
recurrence would be higher in adult patients. This suggests
that immune regulation differs in the LCH pathogenesis
of adult and pediatric patients and that other pathogenetic
factors are effective in recurrence. More clearly, there is
a positive correlation between FOXP3+ Tregs and whole
lymphocytes (1,2). This supports the key role of FOXP3+
Tregs in the LCH pathogenesis.

The intensity of inflammatory infiltrate is associated with
both increase in the amount of antigen in the lesion and the
severity of an individual's defense mechanism (15). This
may explain the differences in the defense mechanisms of
pediatric and adult patients.

Another hypothesis for LCH pathogenesis is accumulati-
on of Tregs with contact to Langerhans cells and that the
contact inhibits immune response that may develop aga-
inst Langerhans cells. It has been proposed that this cont-
ributes to cell survival, granuloma formation, and disease
progression (6).

In LCH, there is a cytokine media suggesting that Langer-
hans cells and T cells contribute localized inflammation
by cross-talk between these cells (6,11,13). In LCH, ERC
pathway is continuously active together with inflamma-
tory in tumor microenvironment. The fact that mutations
aren't necessarily present in all LCH suggests that cytoki-
ne media may play role in the activation of ERK pathway
(11). Due to such activation, pro-inflammatory cytokines
such as tumor necrosis factor, interferon-gamma, inter-
leukin 1-beta, interleukin 2 and granulocyte macrophage
colony stimulating factor are increased in cytokine media,
leading cytokine storm (11). It has been proposed that cy-
tokine storm is highly effective in the onset of LCH and
organ damage (6,11).

Among these cytokines, TGF-f ad IL-10 are primarily
produced by Langerhans cells and macrophages as well
as Tregs. Thus, Tregs in LCH lesions are considered as a
major component in the LCH pathogenesis. In addition,
FOXP3+ Tregs can inhibit anti-tumor immune responses
by releasing inhibitor cytokines, producing a suppressive
microenvironment that protects tumor cells from immune
surveillance through these mechanisms (6,9,13).

It is important to improve our understanding about LCH
pathophysiology in order to achieve better management of
the disease. LCH can progress with spontaneous remissi-
on; however, it may also present as more aggressive and
even fatal disease as well (9). This may differ lesion loca-
lization, unifocal/multifocal involvement status and pre-
sence or absence of solid organ involvement (2).
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In our study, bone involvement was most common in ag-
reement with literature. In the study by Nagarjun et al., all
7 patients (mean age: 34.9 years) had pulmonary lesions
(16). Although it was reported that LCH is more frequent-
ly seen in pediatric age group in the literature, there was
14 adult patients (mean age: 34.5%) in our study and only
case with pulmonary involvement was a pediatric patient.
The liver, spleen and bone marrow involvement is associ-
ated with high risk, leading mortality of 15% (1). In our
study, risky organ involvement was detected in 3 cases, 2
of which had recurrence.

It has been suggested that BRAF""F mutation leads dis-
ruption of endogenous host immune surveillance, immu-
ne escape of tumors, and anti-apoptotic activity (7,10).
In many studies, it was reported that BRAF"F mutati-
on is more frequent in pediatric patients among LCH ca-
ses (2,6,10,12,16). In our study, BRAF"*"’F mutation was
found to be significantly higher in pediatric patients when
compared adult patients (p=0.003) in agreement with li-
terature.

In a study evaluated BRAF"E mutation using Sanger
sequencing and immunohistochemistry (IHC), Sanger
sequencing and IHC results were found to be compatible
in 94.8% of the cases (65 adult and 32 pediatric cases)
(10). In our study using IHC, BRAF"*"’F mutation was de-
tected in 9 cases (34.6%), 89% of which were pediatric ca-
ses. In their study, Tong et al. reported no BRAF"’F muta-
tion in adult patients(2). On contrary, BRAF"*’F mutation
was detected in one adult patients. In a study on pediatric
patients alone, BRAF "*"F mutation was detected in 15.8%
of the cases and in 66% of the cases with recurrence. Aut-
hors found a significant correlation between BRAF"F
mutation and recurrence (14). In our study, among 9 cases
with mutation, recurrence was detected in one adult case
while involvement at >1 localization was detected in one
case. No BRAF"E mutation was detected in 3 cases with
risky organ involvement.

The association between BRAF"’F mutation status and tu-
mor-mediated immunosuppression strategies has been in-
vestigated and it was found that FOXP3+ Tregs were sig-
nificantly higher in cases with BRAF"F mutation when
compared to those with out (12,17,18). In our study, the
number of FOXP3+ cell was lower in cases with mutation
when compared to those without. However, no significant
correlation was detected between BRAF"F mutation and
FOXP3+ Tregs (p=0.317). We concluded that this may be
due to limited sample size. In addition, FOXP3+ Tregs are
associated with poor prognosis in many tumors; however,
no significant correlation was detected in multivariate sur-
vival analysis (12).

The LCH cells harbor a few genetic data beyond BRAF"*"F
mutation and show no progressive accumulation anot-
her oncogenic promoter in MAPK pathway (MAP2K1,

ARAF) or repeated somatic mutations. Rather, it is thou-
ght that a high level of inflammatory infiltration suggests
that extracellular immune stimuli may play an important
role in the development of LCH lesions (5). The presence
of FOXP3+ Tregs may present in all patients regardless
of mutation and predisposition to recurrence is greater in
the presence of BRAF"F mutation. Thus, the presence of
BRAF""E mutation is important regarding use of BRAF-
"60F inhibitors in the targeted therapy of aggressive cases
and may help identification of patients with predisposition
to recurrence in the management of the disease.

LCH is assessed with clinical course, age, extent of the
disease (one or more organ involvement, in other words
single- or multi-system disease) and risky organ involve-
ment (liver, spleen, hematopoietic system) (5). There are
many therapeutic approaches in the management, inclu-
ding follow-up, surgery, intra-lesional corticosteroids,
chemotherapy and/or radiotherapy, and BRAF"*"F inhibi-
tors (3,19). The advantages of BRAF"*F inhibitors inc-
lude rapid response, which makes BRAF"* inhibitors
choice of treatment of patients who requires rapid reversal
of diffuse disease. However, withdrawal of treatment with
BRAF""E inhibitors leads recurrences (3). The manage-
ment of LCH is challenging in adult patients. This is due
to lower incidence of the disease in this age group and,
therefore, limited experience of clinicians (6). In additi-
on, the presence of heterogeneous groups of inflammatory
cells and cytokines and chemokines produced by tumor
cells has brought immunotherapy to forefront in control-
ling inflammation and minimizing damage in the manage-
ment of the disease.

Conclusion

There is no difference in T cell population between pe-
diatric and adult patients. Tregs at varying rates in tumor
microenvironment have an important role in the pathoge-
nesis of LCH, and presence of FOXP3+ Tregs contributes
persistency of disease. Although BRAF"*"F mutation is
more frequent in pediatric patients, it is also seen in adult
patients. Thus, BRAF"*"’F mutation should be studied in all
LCH patients in order to aid in diagnosis and treatment.
Further studies with larger series are needed to better un-
derstand role of T cells in tumor microenvironment and
BRAF"E mutation in the pathogenesis of LCH.
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