
A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a

ORIGINAL REPORT
1/6

Published by Medical Journals Sweden, on behalf of the Society for Publication of Acta Dermato-Venereologica. This is an Open Access article distributed 
under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/)

SIGNIFICANCE
Mycosis fungoides is the most cutaneous T cell lymphoma 
in general population. In children, mycosis fungoides is an 
indolent disease with overall good prognosis. This study 
analysed data for a cohort of 37 paediatric patients for a 
long follow-up period. The results show that the folliculo-
tropic variant is more common than previously thought. In 
addition, the results showed that initial treatment with nar-
rowband ultraviolet B phototherapy can be considered for 
paediatric patients with folliculotropic mycosis fungoides, 
especially if the lymphocytic infiltrate is superficial.
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Mycosis fungoides is a rare cutaneous lymphoma in 
the paediatric population. The aim of this study was 
to examine the epidemiological, clinical, and histologi-
cal characteristics, as well as the treatment modalities 
and response to therapy of paediatric patients with 
mycosis fungoides. This retrospective cohort study re-
viewed the records of 37 paediatric patients treated 
at Rambam Medical Center, Israel, between 2013 and 
2021. Extracted data included epidemiology, clinical 
presentation, histological reports, infiltrate clona-
lity status, treatment modalities and response to th-
erapy. The mean follow-up period was 60 months. All 
patients were diagnosed with stage IA or IB disease. 
Folliculotropic mycosis fungoides was the most preva-
lent variant (49%). Most patients were treated with 
phototherapy (90%), with a response rate of 85%, 
and a complete response rate of 55% after the first 
course. There were no significant differences in re-
sponse to phototherapy between the folliculotropic or 
other variants (p = 0.072). Similarly, delayed diagno-
sis, atopic diathesis, clonality, phototherapy type or 
number of treatments, were not associated with re-
sponse to therapy, while protracted phototherapy was 
associated with prolonged remission. In conclusion, 
mycosis fungoides in the paediatric population is an 
indolent disease with a favourable prognosis and po-
tentially prolonged response to phototherapy.
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cutaneous lymphoma; phototherapy.
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Mycosis fungoides (MF) is the most common cuta-
neous T-cell lymphoma in the general population 

(1). However, it is a rare disease in the paediatric popula-
tion, with estimated prevalence of 5% of all cases (2, 3). 
In the general population, the classical variant, which is 
characterized clinically by patches and plaques covered 
with scales in sun-hidden areas, is most abundant. How
ever, the clinical presentation in children is versatile 
and entails a high prevalence of atypical variants (4, 5). 
Hypopigmented MF, which is clinically characterized 

by hypopigmented patches and plaques with variable 
scaling and no skin atrophy, has been reported as the 
most frequent type in children (6). Histologically it can-
not be differentiated from the classical variant, but it is 
characterized by an increased frequency of cytotoxic T 
cells that are positive for CD8 in immunohistochemical 
staining. 

Another common variant in the paediatric population 
is the folliculotropic variant characterized clinically by 
erythematous or skin-coloured coalescing papules and 
plaques with follicular accentuation and sparseness of 
hair. In histology, tropism of malignant T lymphocytes 
toward the follicular epithelium is seen (4). The different 
variants not only have a versatile clinical and histological 
presentation, but they also differ in therapeutic approach, 
with psoralen-UVA (PUVA) phototherapy as the prefer-
red treatment for deep folliculotropic MF (7).

Histological diagnosis of MF is based on the presence 
of a T-cell infiltrate with cytomorphological atypia and 
epidermotropism, without significant spongiosis. Intra-
epidermal clustering of atypical lymphocytes known 
as Pautrier microabscesses is almost pathognomonic, 
but not always present (8, 9). Additional histological 
findings are present in the atypical variants of MF; 
for example, in the folliculotropic variant, malignant 
T-cell infiltrate is seen in the follicular epithelium and 
the peri-adnexal structures. In immunohistochemical 
staining, which is ancillary in establishing the diagnosis, 
decreased or full loss of expression of T-cell antigens, 
such CD7, is common (10). T-cell receptor gene rear-
rangement (TCR-GR) helps determine the clonality 
status of the infiltrate and may aid in establishing the 
diagnosis in equivocal cases.

https://creativecommons.org/licenses/by-nc/4.0/
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The low prevalence of MF in the paediatric popula-
tion, its versatile clinical presentation, and an under-
standably cautious approach to obtaining biopsies in 
children, are responsible for delayed diagnosis (11). 
Nevertheless, most children are diagnosed with an early 
disease, stage IA/IB, most probably due to its indolent 
nature.

For limited disease, topical corticosteroids are the 
mainstay of therapy. However, for more extensive disease, 
phototherapy is the treatment of choice (6). Narrowband 
ultraviolet B (NB-UVB) phototherapy is the most com-
monly used therapy in children, due to its high safety 
and efficacy profile in early disease (13). PUVA is most 
frequently used when NB-UVB phototherapy fails or 
for treatment of the folliculotropic variant (14, 15). 
Other skin-directed therapies suitable for early-stage 
MF include topical corticosteroids, retinoids, carmustine 
and nitrogen mustard (16–18). On rare occasions, local 
irradiation or surgical excision are required (19). In a 
progressive or recalcitrant disease in the adult population, 
systemic retinoids, methotrexate, or interferon alpha can 
be used. However, these are less common therapeutic 
choices when treating children (20–22).

Due to the low prevalence of MF in children, most 
available data are retrospective, with few case series 
involving children, some of them also originated from 
Israel (4, 7, 23). The aim of this study was to examine 
the epidemiological, clinical, and histological charac-
teristics, treatment modalities and response to therapy 
in children diagnosed with MF and treated in a tertiary 
medical centre in Israel. 

MATERIALS AND METHODS
This retrospective cohort study included paediatric patients, aged 
0–18 years, who were treated for MF in the Dermatology De-
partment at Rambam Health Care Campus, Israel between 2013 
and 2021. Epidemiological and clinical presentation, histological 
diagnosis and classification, clonality status of the infiltrate, tre-
atment modalities, and response to therapy were reviewed. The 
diagnosis of MF was based on clinical presentation combined 
with histological findings and was supported by immunohisto-
chemical staining, based on the guidelines of the International 
Society of Cutaneous Lymphoma and the European Organization 
for Research and Treatment of Cancer (24). TCR-GR was used as 
an ancillary test. Study approval was obtained from the Rambam 
Health Care Campus Institutional Review Board (Helsinki) com-
mittee (approval number: 0308-21-RMB).

Statistical analysis

Descriptive statistical methods were used to present patients, 
disease, and treatment characteristics. The interaction between 
categorical variables was examined by χ2 test. The interaction 
between latency to diagnosis and categorical variables was 
examined using the Kruskal-Wallis rank-sum test. Correlation 
between treatment duration or number of treatments and response 
was quantified by Pearson correlation. Statistical significance was 
set a priori at p < 0.05. The data were analysed using R, version 
4.0.5 (R Foundation for Statistical Computing, Vienna, Austria). 

RESULTS

Clinical characteristics
A total of 37 paediatric patients with MF were examined 
in our clinic during the study period. Of these, 28 were 
male and 9 were female; a ratio of 3.1:1. Age at disease 
onset ranged from 5 months to 18 years. The mean age 
at diagnosis was 10.44 years, with a mean delay in MF 
diagnosis of almost 2 years (1.96, range 0.33–5 years). 
The mean follow-up period was 60 months, ranging 
from 5 months to a maximum of 132 months (11 years). 
Of the 37 patients, 32 (86.5%) had no comorbidities. 
Five patients had a past medical history of: recurrent 
infections (2/5), VACTERL syndrome (1/5), primary 
dyskinesia (1/5), epilepsy (1/5), and attention-deficit 
hyperactivity disorder (ADHD) (1/5). Thirty percent 
(11/37) of the patients had a personal or family history 
of atopic diathesis, defined by the presence of asthma, 
atopic dermatitis, or allergic rhinitis.

All patients presented with an early disease, stage IA/
IB, with no systemic involvement; 54% (20/37) of the pa-
tients presented with stage IA disease and the remaining 
patients (46%) with stage IB. Systemic involvement was 
evaluated by complete physical examination, ancillary 
laboratory studies that included complete blood count, 
chemistry and lactate dehydrogenase, and imaging stu-
dies (chest X-ray and sonography of lymph nodes). Upon 
presentation, there was a high rate of lower limb invol-
vement (57%, 21/37), followed by involvement of the 
upper limbs and trunk, 54% (20/37) each. Folliculotropic 
MF was the most common variant, presenting in 49% 
(18/37) of the patients, followed by hypopigmented and 
classical variants, each in 22% of the patients (8/37). An 
additional 3 patients had mixed presentation, combining 
the classical and folliculotropic features. There were no 
significant differences in atopic diathesis between the 
different clinicopathological variants (p = 1).

Clonality of the infiltrate
To aid in establishing diagnosis, a TCR-GR study was 
conducted in 89% (33/37) of the patients (all with ample 
DNA material). Overall positive monoclonality was pre-
sent in 65% of the patients. Monoclonality in TCR-GR 
was observed in only 44% of the patients with folliculo-
tropic MF, whereas the other variants of MF (classical 
and hypopigmented) were monoclonal in 84% of the 
patients (p = 0.017).

We examined whether a longer delay in diagnosis 
was correlated with monoclonality, but no correlation 
was found (Fig. 1). Patients with monoclonal infiltrate 
had a mean diagnosis delay of 1.85 years; those with 
polyclonal infiltrate in TCR-GR studies had a delay of 
1.88 years (p = 0.41). Moreover, there was no correla-
tion between atopic diathesis and clonality status of the 
infiltrate (p = 1).

http://medicaljournalssweden.se/actadv
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Treatment
To study the responses to different treatments in the 
paediatric population, they were classified into 3 cate-
gories: complete response, defined as documentation of 
complete skin clearance, a skin biopsy showing no evi-
dence of disease, or both, when applicable; incomplete 
response; and disease progression. 

Three patients had limited disease and were treated 
only topically, with complete remission. Of these, 
1 patient was treated with nitrogen mustard and the 
others, topical corticosteroids. Most patients (92%, 
34/37) received phototherapy treatment during their 
follow-up, during which no patient progressed to advanc
ed disease or systemic involvement.

NB-UVB was the first line of treatment in 73% (25/34) 
of those treated with phototherapy. Among the NB-UVB-
treated group, with a mean of 50 treatments, 56% (14/25) 

reached full remission that lasted 31 months (range 3–96 
months); 36% of the patients had a partial response, and 
2 patients had no response at all. A single patient was 
treated with a combination of UVA + UVB, reaching 
full remission after 47 treatments and no recurrence. 
Eight patients received PUVA therapy as the first line of 
treatment; 5/8 (63%) reached full remission, which lasted 
35 months on mean (range 7–69 months); the remaining 
patients had no response.

Following the first course of phototherapy, overall 
response rate (complete or partial) was 85% (29/34). 
However, only 32% (11/34) of the patients remained in 
complete remission. Those who recurred were treated 
with additional courses of phototherapy or skin-directed 
therapy. A second course of phototherapy was given to 
35% (12/34) of the patients, with at least some response 
(partial or complete) in all cases; 9% (3/34) required a 
third course and 1 patient needed a fourth course. Other 
adjuvant modalities after phototherapy failure included 
topical corticosteroids or nitrogen mustard, oral retinoids, 
or interferon alpha injection.

In addition, the current study looked for prognostic 
factors for early recurrence and non-response. Delay 
in diagnosis and clonality status did not correlate with 
response (p = 0.57 and p = 0.41, respectively). Moreover, 
a higher number of treatments did not correlate with 
better response (p = 0.57). However, when examining 
the correlation between total duration of phototherapy 
and maintenance of at least a partial response, patients 
who had a protracted course of phototherapy (mean of 
8.46 months and median 7 months) maintained a lengthy 
response after cessation of therapy (p = 0.044) (Fig. 2).

The study also examined the correlation between clini-
cal variant and response to phototherapy. Interestingly, 
all non-responders were diagnosed with folliculotropic 
MF (5/34), whereas all patients who presented with 
another variant (classical or hypopigmented MF) had 

some response (14/14). Nevertheless, there 
was no significant difference in the response 
to therapy between the different variants 
(p = 0.072), possibly due to the small size of 
the sample group (Fig. 3).

Because of the high prevalence of folliculo-
tropic MF in the current study, response to th-
erapy was further analysed in this group. The 
type of phototherapy (PUVA or NB-UVB) 
resulted in similar response rates (p = 0.24). 
Focusing on the 5 non-responders with fol-
liculotropic MF, 3 patients were treated with 
PUVA phototherapy, and 2 with NB-UVB. 
The response to NB-UVB phototherapy in the 
folliculotropic MF patients was unexpected, 
and therefore we reviewed their pathological 
reports, to evaluate whether this could be ex-
plained by a more superficial infiltrate. In the 
current study, 18 patients had a diagnosis of 

Fig. 1. Correlation between clonality status of the infiltrate and 
delay in diagnosis. TCR: T-cell receptor.

Fig. 2. Correlation between treatment duration and remission duration.

http://medicaljournalssweden.se/actadv
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folliculotropic MF. Biopsy was available in 89% (16/18) 
of the cases. In 9 of these patients (56%), superficial 
infiltrate involving only the infundibulum of the hair 
follicle was seen. 

DISCUSSION 

This retrospective cohort study reviewed epidemiological, 
clinical and histological characteristics, as well as re-
sponse to therapy, in paediatric patients with MF over 
an 8-year period in a tertiary medical centre in Israel.

MF is a cutaneous lymphoma with a versatile clini-
cal presentation and multiple histological variants. In 
the adult population, the classical variant is most often 
reported, whereas in children, according to the limited 
available data, hypopigmented MF is most common (6, 
25). These findings are in line with the work of Hodak 
et al. (4), who showed increased prevalence of the fol-
liculotropic variant, second only to the hypopigmented 
type. However, in contrast to the accepted paradigm, in 
the current study folliculotropic MF was predominant. 
The increased prevalence of folliculotropic MF could be 
partially explained by the high index of suspicion in a 
tertiary referral centre. Moreover, other studies conducted 
in Israel, including most recently published by Reiter et al. 
(4, 7, 23), showed increased prevalence of the folliculo-
tropic variant, possibly suggesting unique predisposing 
ethnic, immunological or genetic factors for this variant.

The diagnosis of MF relies primarily on clinical and 
histological findings, with TCR-GR as an ancillary test 
in establishing a diagnosis. In early lesions, a reactive 
inflammatory dermal infiltrate dominates, whereas the 
malignant infiltration is relatively sparse, thus resulting 
in a negative clonality in TCR-GR studies. In later stages, 
the malignant infiltrate is denser and more extensive, 
thus resulting in an increasingly positive clonality (27). 
In the adult population, depending on the case series, 
monoclonality in TCR-GR is seen in 50–90% of cases. 
In the paediatric population, the rates are lower, ranging 
from 21% to 71% (1, 3, 26). In the current study, overall 

positive monoclonal T-cell infiltrate was seen in 65% 
(24/35) of the patients. Considering the clonality status 
among the different histological variants, only 44% 
of patients with folliculotropic MF had a monoclonal 
infiltrate, whereas the remaining variants had a positive 
monoclonality rate of 84% (p = 0.017). Many factors can 
influence the clonality status of the infiltrate, including 
technical aspects, such as the selected primers and the 
PCR products (27), as well as lesion stage. All of the cur-
rent patients presented with early-stage MF. Similarly, in 
the available histological reports of the patients with fol-
liculotropic MF, most of the cases (56%) had a malignant 
infiltrate confined to the infundibular portion of the hair 
follicle, indicating an early and superficial disease (6). 
Furthermore, in the current cohort of paediatric patients 
with MF, TCR-GR was performed during the initial 
evaluation, with no re-evaluation during follow-up visits. 
Thus, negative clonality in TCR-GR may reflect an early 
disease or its indolent nature.

Persistent antigenic stimulation is one of the patho-
logical mechanisms suggested in the development of 
lymphoma in general, as exemplified by exposure to 
Borrelia burgdorferi and the development of cutaneous 
B-cell lymphoma (28). Thirty percent (11/37) of the 
current patients had a significant personal or family his-
tory of atopic diathesis. Atopic diathesis in general, and 
atopic dermatitis in particular, is characterized by chronic 
inflammation with a type II immunological response 
(29). We suspect that persistent antigenic stimulation in 
atopic dermatitis may facilitate a shift from polyclonal to 
monoclonal infiltrate. MF can mimic atopic dermatitis, 
and there are several reported cases of patients with a 
long-standing diagnosis of atopic dermatitis, who, after 
long-term follow-up, developed MF (30). However, in 
this study, there was no correlation between atopic dia-
thesis and clonality status in the infiltrate (p = 1).

In the current study cohort, there was a mean lag pe-
riod of almost 2 years (mean 1.96 years) from disease 
onset to diagnosis. In the literature, a much longer period 
(approximately 5 years) has been reported (26). Hodak 
et al.’s (4) report from Israel, with relatively similar 
medical facilities, also showed a mean diagnosis delay 
of 4.2 years (4). The shorter delay found here might be 
explained by increased clinician awareness and a high 
index of suspicion of the dermatopathologist at our 
institute. To our knowledge, correlations between tem-
poral delay in diagnosis and clonality status have never 
been examined. In the current study, there was no cor-
relation between diagnosis delay and clonality status of 
the infiltrate (p = 0.41) or response to therapy (p = 0.57). 
This might indicate that MF is an indolent cutaneous 
lymphoma, with limited progression and a favourable 
overall prognosis. On the other hand, the relatively short 
diagnosis delay, compared with other reports in the lite-
rature, may explain this lack of correlation. Therefore, 
additional studies are required. 

Fig. 3. Mycosis fungoides (MF) variant and response to therapy.

http://medicaljournalssweden.se/actadv
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There are no randomized controlled studies to deter-
mine the optimal treatment protocols for paediatric MF. 
Therapy is partially extrapolated from the adult practice, 
and previous case series showing good response to 
phototherapy in the paediatric population (7, 13, 14). A 
predominance of the folliculotropic variant was shown, 
which ideally requires a phototherapy modality that 
enables deeper penetration to the dermal infiltrate. Bath 
PUVA (immersion in diluted psoralen before exposure 
to UVA) based phototherapy was less available in our 
institution, along with the desire to avoid long-term side-
effects of systemic PUVA. Thus, most of our patients 
(55%) were initially treated with NB-UVB phototherapy. 
According to the available histological reports of folli-
culotropic MF, in 56% (9/16) of the cases, the malignant 
infiltrate was superficial and confined to the follicular 
infundibulum, potentially explaining the success of this 
therapy. However, due to the small sample in the current 
study, we could not statistically analyse the correlation 
between depth of the infiltrate and response to therapy. 
In addition, there was no correlation between response 
to therapy and the different histological variants. With 
regard to the folliculotropic variant, there was no diffe-
rence in response to the different types of phototherapies 
(p = 0.24). In other words, NB-UVB phototherapy was 
as efficient as PUVA phototherapy in inducing remis-
sion in children with early folliculotropic MF. This is in 
contrast to the work of Reiter et al., which mostly used 
PUVA phototherapy for folliculotropic MF. However, 
no consideration was given regarding the depth of the 
infiltrate, in choosing treatment modality, or allocation 
of bath vs systemic PUVA therapy (7)

In adult patients, maintenance phototherapy follo-
wing remission is a common practice, especially during 
treatment with PUVA (31). In the current study, only 4 
patients received long-term maintenance therapy. The 
study examined the hypothesis that a protracted course 
of phototherapy can yield better results in maintaining 
remission after the treatment is terminated. Accordingly, 
patients who were treated with a lengthy phototherapy 
course (a mean of 8.46 months) enjoyed a longer re-
mission period (p = 0.044). It is possible that a gradual 
decrease of phototherapy treatment frequency, spread 
over a protracted period, can prevent disease rebound and 
the need for additional interventions. This in line with 
the work of Reiter et al., which suggested that phototh-
erapy can modify the course of cutaneous disease (7). 
No similar correlation was found between the absolute 
number of treatments and length of remission (p = 0.57).

Study limitations
The limitations of this study are its retrospective nature 
and the small number of patients. However, one must 
bear in mind the rarity of the disease, the versatility of 
the study population, the follow-up period of up to 11 

years, and the different treatment modalities. Addition
al prospective studies are required to characterize the 
disease in paediatric patients and to help determine the 
optimal treatment.

Conclusion
This is a retrospective cohort study of 37 paediatric 
patients with MF who were treated between 2013 and 
2021, with a maximum follow-up period of 11 years, at 
a tertiary medical centre in Israel. The findings reinforce 
the hypothesis that MF is an indolent disease with an 
overall good prognosis in children. Thus, balance is 
required in choosing an appropriate therapy that will 
achieve remission with minimal long-term side-effects.
The authors have no conflicts of interest to declare.
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