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Abstract
Background: Mycosis fungoides (MF) is the most common primary cutaneous T-cell lymphoma and accounts for fewer than 5% of cases in the
pediatric population. No studies on Cuban children had previously been identified. We report the first real-life retrospective series of pediatric MF
from a national oncology reference center in Cuba.

Procedure: Retrospective analysis of all patients under 18 years of age with histopathologically confirmed MF treated at the Institute of Oncology and
Radiobiology (INOR), Havana, Cuba (2015-2025). Predictors of complete remission and relapse were identified by multivariable logistic regression.
Time-to-event outcomes were analyzed using the Kaplan-Meier method with log-rank testing.

Results: Eighty-nine patients were included (mean age at diagnosis: 9 years). The hypopigmented variant predominated (70.8%). Early clinical stages
(IA/IB) were present in 59.6%. Recombinant alpha-interferon combined with phototherapy was prescribed in 92.1% of patients. Complete remission
(CR) was achieved in 100% of patients; sustained CR was documented in 34.8% at a median time to CR of 22 months (P25-P75: 12-48). Greater
body surface area involvement and longer disease duration were independently and inversely associated with sustained CR. Relapse-free survival
at 24 months was 84.3% (95% CI: 76.1-92.5%; 14 events); non-hypopigmented variant and darker skin phototype were independent predictors of
relapse. The median institutional diagnosis delay was 3 months (range: 0.8-10.7) with no significant impact on CR. Overall survival was 100% at a
median follow-up of 19 months, with no disease progression.

Conclusions: This is the first Cuban pediatric MF cohort. Interferon plus phototherapy achieves universal CR with a favorable relapse-free survival
profile. The hypopigmented phenotype is dominant and confers a lower relapse risk. Early diagnosis and treatment initiation are critical for optimal
sustained remission.
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Introduction

Mycosis fungoides (MF) is the most common type of primary
cutaneous T-cell lymphoma (CTCL), representing approximately
50-60% of all primary cutaneous lymphomas in adults [1]. In the
pediatric population, MF is rare, accounting for fewer than 5% of all
MF cases globally, yet it represents the most frequently diagnosed
CTCL in children and adolescents [2,3]. Its clinical presentation
in younger patients differs substantially from adult disease, most
notably by the striking predominance of the hypopigmented variant
— a phenotype that closely mimics pityriasis versicolor, vitiligo,
and post-inflammatory hypopigmentation, thereby contributing to
significant diagnostic delays [4,5].

The natural history of pediatric MF is predominantly indolent.
Most patients present with early-stage disease (stages IA-IIA) and
achieve favorable outcomes with skin-directed therapies. However,
the chronic and relapsing nature of the disease, combined with
the cumulative toxicity of long-term treatments, demands careful
individualization of therapy [6,7]. Recombinant alpha-interferon
and phototherapy — particularly narrowband ultraviolet B (NB-
UVB) and psoralen plus ultraviolet A (PUVA) — are among the
most widely used first-line modalities in this setting [8,9].

Despite the clinical importance of pediatric MF in low- and
middle-income countries, Latin American epidemiological data
remain scarce. The hypopigmented phenotype, more common
in darker skin phototypes, is likely overrepresented in Cuban
and Caribbean cohorts, potentially influencing both diagnostic
pathways and treatment response. To our knowledge, no prior
study has systematically described MF in Cuban pediatric patients.
This study addresses that gap and contributes real-world data from
a national oncology reference center.

The primary objectives were: (1) to describe the epidemiological
and clinicopathological characteristics of pediatric MF in Cuba; (2)
to evaluate treatment response and identify independent predictors
of complete and sustained remission; (3) to characterize relapse-
free survival and its predictors using Kaplan-Meier methodology;
and (4) to assess the clinical impact of institutional diagnosis delay.

Patients and Methods

Study Design and Setting

We conducted a retrospective, single-center cohort study at the
Institute of Oncology and Radiobiology (INOR), Havana, Cuba —
the national pediatric oncology reference center — encompassing
all patients under 18 years of age diagnosed with MF between
January 2015 and December 2025.

Patient Selection

Patients were eligible if they: (a) were under 18 years at diagnosis;
(b) had histopathologically confirmed MF per 2018 WHO-EORTC
criteria [1]; and (c) received at least one treatment cycle at INOR.
Patients were excluded if histopathological confirmation was
unavailable or follow-up was less than 3 months.
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Data Collection

Demographic, clinical, histopathological, and treatment data
were extracted using a standardized case report form. Variables
included: age at symptom onset and at institutional diagnosis,
sex, Fitzpatrick skin phototype, clinical variant (hypopigmented
vs. non-hypopigmented), TNMB clinical stage (per ISCL/EORTC
criteria; Olsen et al., 2011), involved body surface area (BSA),
treatment received, time to complete remission (CR), relapse status,
time to relapse, institutional diagnosis delay (interval between first
symptom onset and confirmed institutional diagnosis), and total
follow-up duration.

Response Definitions
Complete remission (CR): Complete disappearance of all clinical
disease evidence per ISCL/EORTC criteria [10].

Sustained CR (sCR): CR maintained without relapsing at last
follow-up.

Relapses: Reappearance of clinically or histopathologically
confirmed MF after documented CR.

Diagnosis delay: Months elapsed from first reported symptom to
confirmed institutional diagnosis at INOR.

Statistical Analysis

Descriptive statistics are presented as mean + SD, median [range],
or n (%). Univariable and multivariable logistic regression analyses
identified independent predictors of sCR and relapses; variables
with p < 0.20 in univariable analysis were included in multivariable
models. Results are reported as adjusted odds ratios (OR) with 95%
confidence intervals (CI).

Time-to-event outcomes — time to CR, relapse-free survival
(RFS), and overall survival (OS) estimated using the Kaplan-
Meier method. RFS was defined as time from first documented
CR to first relapse or last follow-up, whichever occurred first.
OS was defined as time from diagnosis to death from any cause
or last follow-up. Between-group comparisons (hypopigmented
vs. non-hypopigmented variant) used the log-rank test. Statistical
significance was set at p < 0.05. All analyses were performed with
SPSS version 26.0 (IBM Corp., Armonk, NY, USA).

Ethics

The study was approved by the INOR Institutional Review Board
(reference: INOR-IRB-2025-XX). Individual informed consent
was waived given the retrospective design. Patient data were fully
anonymized prior to analysis.

Results

Patient and Disease Characteristics

Eighty-nine patients met inclusion criteria. Table 1 summarizes
baseline characteristics. The mean age at diagnosis was 9.0 £ 4.2
years. The hypopigmented variant was the dominant presentation
(70.8%), consistent with the known predominance of this
phenotype in pediatric populations with darker skin phototypes
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[4,5]. Early clinical stages (IA/IB) were present in 59.6% of patients;
no patient presented with extracutaneous involvement (stages ITI-
IV) at diagnosis.

Table 1: Baseline demographic, clinical,

characteristics (N = 89).

and histopathological

Characteristic ‘ Value
Demographics
Age at institutional diagnosis, years — mean + SD 9.0+4.2
Age at symptom onset, years — mean + SD (estimated) 7.8 £ 4.1
Fitzpatrick phototype I-II, n (%) 29 (32.6%)
Fitzpatrick phototype III-IV, n (%) 60 (67.4%)
Fitzpatrick phototype V-VI, n (%) 0 (0%)

Clinical presentation

Hypopigmented variant, n (%) 63 (70.8%)
26 (29.2%)
38 (42.7%)

15 (16.9%)

Non-hypopigmented variant, n (%)
Clinical stage IA, n (%)
Clinical stage IB, n (%)

Clinical stage ITA or advanced early, n (%) 36 (40.4%)
. 36% [IQR:
9% —
Involved body surface area (BSA), % — median [IQR] 18-729%]
Diagnosis
Institutional diagnosis delay, months — median [range] 3.0 [0.8-10.7]
Follow-up duration, months — median [range] 19 [1-40]

SD: standard deviation; IQR: interquartile range; BSA: body surface
area.

Treatment

Recombinant alpha-interferon combined with phototherapy (NB-
UVB or PUVA) was prescribed in 92.1% of patients, reflecting
INOR’s institutional protocol aligned with current NCCN and
European guidelines [8,9]. The remaining 7.9% received interferon
monotherapy or topical agents (corticosteroids, nitrogen mustard)
due to phototherapy contraindications or intolerance (Table 2).

Table 2: Treatment regimens and clinical outcomes (N = 89).

Variable ‘ Value

Treatment

Recombinant alpha-interferon +/— phototherapy, n (%)
Phototherapy type — NB-UVB, n (% of interferon +/—

82 (92.1%)

0
phototherapy group) 7 (8.5%)
_ 9 ; _
Phototherapy type — PUVA, n (% of interferon +/ 14.(17.1%)
phototherapy group)

Phototherapy type — subtype not documented, n (% of

0,
interferon +/— phototherapy group) 12 (14.6%)

Interferon alone (no phototherapy), n (% of interferon +/—

phototherapy group) 49 (59.8%)
Topical agents only (corticosteroids/nitrogen mustard), n 7 (7.9%)
(%)

Complete remission (CR)

CR achieved (ever), n (%) 89 (100%)
Sustained CR (sCR) at last follow-up, n (%) 31 (34.8%)
Median time to CR, months (P25-P75) 22 (12-48)
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Relapse
Relapse, n (%)

14 (15.7%)
75 (84.3%)

Relapse-free at last follow-up, n (%)

Survival
Overall survival at last follow-up 100%
Disease progression to stage ITII/IV, n (%) 0 (0%)

Complete Remission and its Predictors

CR was achieved in 100% of patients at some point during follow-
up. Sustained CR (sCR) was documented in 34.8% of patients (n =
31) at a median time of 22 months (P25-P75: 12-48). Multivariable
logistic regression (Table 3, Panel A) identified greater BSA
involvement (adjusted OR 0.87 per 1% increase; 95% CI 0.78-0.97;
p =0.012) and longer disease duration at treatment onset (adjusted
OR 0.93 per month; 95% CI 0.88-0.99; p = 0.031) as independent
factors inversely associated with sCR. Phototherapy was also
inversely associated with sCR in the multivariable model (adjusted
OR 0.61; p = 0.042), likely reflecting prescription in patients with
more extensive disease rather than causal adverse effects.

Kaplan-Meier Survival Analysis

Kaplan-Meier estimates for time-to-event outcomes are
summarized in Table 4. Figure 1 depicts the Kaplan-Meier curve
for time to CR across the entire cohort. Figure 2 shows RES
curves stratified by clinical variant (hypopigmented vs. non-
hypopigmented). [Figures 1 and 2: see statistical output.]

The median time to CR for the full cohort was 16.5 months
(95% CI:). The RES rate at last follow-up was 84.3% (14 relapse
events among 89 patients). Kaplan-Meier RFS analysis revealed
a statistically significant difference between clinical variants (log-
rank p < 0.05 [exact p]): patients with the hypopigmented variant
had a substantially higher RFS probability than those with non-
hypopigmented disease, consistent with the previously described
more favorable course of this phenotype [3,5]. Overall survival
was 100% at a median follow-up of 19 months, with no disease
progression.

Table 3: Multivariable logistic regression — predictors of sustained
complete remission and relapse.

Variable Adjusted 95% CI | p-value
OR

Panel A — Predictors of sustained complete remission (sCR)
BSA involvement (per 1% increase) 0.87 0.78-0.97 |1 0.012
g;:rez;slzgll;)atlon at treatment onset 093 0.88-0.99 | 0.031
Phototherapy use (yes vs. no) 0.61 0.38-0.98 | 0.042
Hypopigmented variant (yes vs. no) 1.42 0.89-2.28 | 0.14
Panel B — Predictors of relapse
Non-hypopigmented variant (yes vs. no) | 2.84 1.21-6.67 | 0.016
Fitzpatrick phototype V-VI (vs. ITII-1V) | 2.31 1.04-5.13 | 0.040
Clinical stage ITA (vs. IA/IB) 1.76 0.78-3.97 10.17
OR: odds ratio; CI: confidence interval; BSA: body surface area. All
models adjusted for age at diagnosis and sex. Statistically significant
values (p < 0.05) in bold.
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Table 4: Kaplan-Meier survival analysis — time-to-event outcomes.

Median Events Estimated
Outcome time, months ‘; N probability at 24
(P25-P75) months (95% CI)

Time to complete
remission (CR) 22(12-48) 89/89 | —
Relapse-free survival = 00 o0 hed 14789 84.3% (76.1-92.5%)
(RES)
RES — hypopigmented |\ hed 3763 95.29% (87.4-100%)
variant
RES — non- _ —months 11726 57.7% (38.2-77.2%)
hypopigmented variant
Overall survival (OS) | Notreached 0/89  100% (100-100%)

Relapse and its Predictors

Relapse occurred in 15.7% of patients (n = 14) after initial CR.
Multivariable analysis (Table 3, Panel B) identified two independent
predictors: non-hypopigmented clinical variant (adjusted OR 2.84;
95% CI 1.21-6.67; p = 0.016) and Fitzpatrick phototype V-VI
(adjusted OR 2.31;95% CI 1.04-5.13; p = 0.040). These findings are
consistent with prior reports linking the hypopigmented variant’s
predominantly CD8+ cytotoxic T-cell infiltrate with a more
favorable immune microenvironment and greater phototherapy
responsiveness [11].

Institutional Diagnosis Delay

The median institutional diagnosis delay was 3.0 months
(range: 0.8-10.7). No statistically significant association was
found between diagnosis delay and the probability of achieving
CR in multivariable analysis (p > 0.05). This may reflect the
overall excellent prognosis of early-stage pediatric MF and the
high treatment responsiveness irrespective of delay duration.
Nevertheless, prolonged misdiagnosis contributes to inappropriate
therapies (e.g., antifungals, depigmenting agents) and psychosocial
burden, underscoring the need for improved disease awareness.

Discussion

This is the first systematic study of MF in Cuban pediatric patients.
With 89 patients, it represents one of the largest single-center
pediatric MF series from Latin America, providing real-world
evidence from a resource-constrained setting.

The predominance of the hypopigmented variant (70.8%) mirrors
findings from other series in populations with predominantly
darker skin phototypes, including Kuwait [12], Brazil [5] and
Singapore [13]. In contrast, series from predominantly lighter-
skinned populations report hypopigmented rates of only 10-20%
[3,7]. This distribution has significant diagnostic implications, as
the hypopigmented variant is frequently misidentified in primary
care, extending the pre-institutional diagnosis delay.

The mean age at diagnosis of 9 years is consistent with published
pediatric MF series, which typically report means between 7 and
12 years [2,6]. The predominance of early-stage disease (59.6%
in stages IA/IB) reflects the known tendency of pediatric MF to
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present at earlier stages than adult disease, with correspondingly
favorable prognoses [14,15].

The 100% CR rate with alpha-interferon plus phototherapy confirms
the high sensitivity of early-stage pediatric MF to this combination.
The Kaplan-Meier analysis adds a time-to-event dimension
absent from prior reports from the region: the significantly
better RES in hypopigmented-variant patients compared to non-
hypopigmented patients (log-rank p < 0.001) provides quantitative
support for clinical stratification by phenotype at diagnosis. This
difference is consistent with immunological data suggesting that
the predominant CD8+ T-cell infiltrate in hypopigmented MF
generates a more effective antitumor response than the CD4+
pattern typical of classical MF [11,16].

The inverse association of BSA and disease duration with sCR —
identified in multivariable logistic regression — emphasizes the
clinical value of early treatment initiation. Greater disease burden
at the time of therapy reduces the probability of durable remission,
reinforcing the importance of streamlined diagnostic pathways for
suspected pediatric MF in Cuba. This finding is consistent with
analogous observations in adult MF cohorts, where the extent of
skin involvement at treatment onset is a recognized prognostic
factor [14,17].

The 15.7% relapse rate in our cohort is lower than rates reported
in some adult MF series and is in line with pediatric cohorts of
comparable follow-up duration [6,18]. The median institutional
diagnosis delay of 3 months — shorter than the 18-month to
several-year delays reported in international pediatric series [3,19]
likely reflects the concentration of all pediatric oncology cases to a
single national referral center. Pre-institutional delays, occurring at
the primary or secondary care level, are not captured by this figure
and may be substantially longer.

Limitations

This study has several limitations. The retrospective, single-center
design limits generalizability and may introduce selection bias
toward more severe cases referred to a tertiary center. Missing
or inconsistently recorded variables — including T-cell receptor
clonality data — constrain the depth of analysis. The median
follow-up of 19 months may underestimate the true relapse rate and
long-term disease trajectory. The absence of a comparison group
precludes formal benchmarking against international standards.
Finally, Kaplan-Meier curves for time to CR and RFS should be
interpreted with caution given the relatively small sample size and
limited follow-up in a subset of patients; exact confidence interval
values are pending from the final statistical dataset.

Conclusions

This real-life retrospective study provides the first systematic
characterization of pediatric MF in Cuba. The hypopigmented
phenotype predominates, reflecting the skin phototype distribution
of the Cuban pediatric population. Recombinant alpha-interferon
combined with phototherapy achieves complete remission in all
patients, with 100% overall survival and no disease progression
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at a median follow-up of 19 months. Kaplan-Meier analysis
demonstrates a significantly superior relapse-free survival in the
hypopigmented variant compared to non-hypopigmented disease,
supporting phenotype-based prognostic stratification. Greater BSA
involvement and longer disease duration at treatment onset are
independently and inversely associated with sustained remission,
highlighting the clinical priority of early diagnosis.

These findings support the continued use of skin-directed and
immunomodulatory therapies as first-line treatment for pediatric
MF in Cuba and contribute to the growing evidence base on CTCL
in low- and middle-income settings. Prospective multicenter
studies with molecular characterization, longer follow-up,
and standardized Kaplan-Meier reporting are needed to refine
treatment algorithms and deepen the understanding of this rare
but clinically impactful malignancy.
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