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Abstract
Background: The advancing evolution toward a Th2 immune
environment confers a progressive immunosuppression in
patients with longstanding cutaneous T-cell lymphoma (CTCL).
The conjunction of the disease-related immunosuppression as
well as the immunosuppressive character of some CTCL
treatments increase the risk of infectious and neoplastic dis-
eases, sometimes with fatal outcomes. Objectives: The aim of
the study was to prospectively study the causes of death in a
cohort of CTCL patients, in a tertiary university skin cancer
center. Methods: All CTCL patients who died between 2008
and 2020 were included. The cause of the death was classified
as directly or indirectly related or unrelated to CTCL. Results:
Over the study period, 31 (13F/18M) patients with CTCL died
(mean age: 75.2 years), mean delay between diagnosis and
death: 3.2 years (min: 1, max: 12 years), 58.1% of death causes
were classified as indirect (infection), 12.9% directly related
(blastic transformation), 22.5% unrelated, and 6.5% of un-
known cause. 51.6% of mycosis fungoides (MF) patients who
died had early-stage disease (1A–2A) or were on remission.
45.2% of dead patients had advanced-stage MF (2B–4B). Mean
CRP level is increased in patients who died from infection
whereas LDH level increased in patients with blastosis. A

tertiary center is expected to manage of a higher proportion of
CTCL patients with advanced-stage disease. Conclusions: As
infection represented more than 50% of the causes of death in
CTCL patients, particular attention should be given to pre-
ventive measures such as anti-infective vaccination. Regular
surveillance of CRP and LDH levels could be helpful for follow-
up of MF patients, respectively, with regards to infection and
blastosis. © 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Among the primary cutaneous T-cell lymphomas
(CTCL), mycosis fungoides (MF) is the most frequently
observed type, representing about 60–70% of the cases
[1, 2]. The incidence rates for MF are 5.6 per million
persons for males and 3.6 for females, indicating that
MF typically affects men 2 times more often than
women [3]. MF generally occurs in the elderly
population [4].

Although the overall prognosis of early-stage MF is
good to excellent, advanced-MF presents a high disease
burden and mortality rate [5]. In fact, T1 (less than 10%
of body surface area [BSA] involvement), T2 (more
than 10% of BSA involvement), T3 (tumor stage), and
T4 (erythroderma) stage MF have 10 years survival
rates of 100%, 67–96%, 51–80%, and 20–41%, re-
spectively [1, 4].
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Early-stage MF is usually behaving as an indolent
skin disease, with flares and remission periods, but
nonetheless represents a significant and long-term
impact on the quality of life of the patients. Treat-
ments in this stage are commonly based on skin-
directed therapies. The cutaneous CTCL lesions are
prone to secondary infections [5, 6]. Furthermore,
topical corticosteroids, UVB and PUVA, as well as
topical chemotherapies can additionally increase local
immunosuppression [7, 8].

Advanced-stage MF is associated with a progressively
declining systemic immunocompetence [7–9]. Further-
more, some of the systemic medications used for MF,
such as methotrexate, interferon, mogamulizumab, and
brentuximab vedotin, also exhibit immunosuppressive
properties, increasing infection, and neoplasia risks [7, 8].

Hence, death causes of patients with MF may result in
systemic infection, especially with Staphylococcus aureus
or Pseudomonas aeruginosa infections [5]. These patients
are also at increased risk for secondary neoplasia, such as
higher-grade non-Hodgkin lymphoma, Hodgkin disease,
colon cancer, as well as cardiovascular and pulmonary
complications. Blastic transformation of MF not only
seems rare but also may constitute a cause of death [10,
11]. We were interested to assess the causes of death in a
prospective study of patients with MF in a tertiary skin
cancer university setting.

Materials and Methods

Patients
All the patients with CTCL were prospectively followed

between January 1, 2008 to December 31, 2020. All disease
stages were included. Patients who died in this study period
were included and the following data were recorded: age at
death, gender, delay between the first diagnostic confirmation
by a clinical, histological, immunohistochemical (IHC) and
monoclonal T-cell receptor rearrangement, eventual associated
risk factors, the stage at the first diagnosis, the stage at the death,
an eventual variation of the T classification, the treatment of the
CTCL, and the cause of the death and an eventual link. The
death links were classified as scores: (1) considered unrelated to
the CTCL and the CTCL related treatments, (2) considered
indirectly related to the CTCL disease and or treatment (in-
fection, sepsis, solid cancers other than CTCL), or (3) directly
related to the CTCL (blastic transformation or CTCL disease
progression). Disease evolution was classified according to the
T-stage variation at diagnosis and death: progressing disease:
TDiagnosis<TDeath, a stable disease: TDiagnosis = TDeath, or a re-
gressing disease: TDiagnosis>TDeath. As surrogate markers of
immunosuppression before death, the CRP (normal: <5.0 mg/
L) and LDH (normal: 125-220UI/L) levels were searched for in
the last available blood samples before death.

Results

A total of 120 patients with CTCL were followed. Over
the study period 31 (26%) (13F/18M) patients with CTCL
died (mean age: 75.2 years, min: 54 years, max: 94 years),
including 29 patients with classical MF, 1 cutaneous LNH
CD30+, and 1 nasal type CTCL. The major findings of the
individual patients are presented in Table 1.

The mean delay between the final histological, IHC,
and T-cell receptor diagnosis and death was 3.2 years
(min: 1 year, max: 12 years). The T staging of the deceased
patients at diagnosis were the following: T1 (<10% body
surface area [BSA]): 3.2% (1/31), T2 (>10% BSA): 58%
(18/31), T3 (tumor stage): 19.4% (6/31), and T4 (er-
ythrodermic stage): 19.4% (6/31). The respective figures
at death are 12.9% (4/31), 32.2% (10/31), 19.4% (6/31),
and 22.6% (7/31).

The disease evolution according to the T stage was the
following: a progressing disease (TDiagnosis<TDeath): 22.6%
(7/31), a stable disease (TDiagnosis = TDeath): 41.9% (13/31),
or a regressing disease (TDiagnosis>TDeath): 32.3% (10/31).
Of the deceased patients, 51.6% (16/31) presented an
underlying immunosuppression or prior or concomitant
neoplastic comorbidities. The neoplastic diseases in-
cluded 4 breast cancers, 3 mucosal squamous cell cancers,
3 chronic lymphocytic leukemias, one renal carcinoma,
one melanoma, and one meningioma.

The cause of death of 22.6% of the patients (7/31) was
judged not related to CTCL (score 1). A total of 58.1%
patients (18/31) died from a pulmonary infection or
sepsis (score 2) and 12.9% of the patients (4/31) died
directly from a local and/or systemic progression of their
CTCL disease (blastic transformation [Fig. 1a–c] or
metastasis) (score 3). Two patients died of unknown
cause (6.5%).

In the first group (death unrelated to the CTCL), there
were 71.4% (5/7) of the patients with a regressing disease
and 28.6% (2/7) patients with a stable disease. In the
second group considered indirectly related to the MF
38.9% (7/18) of the patients had a progressive disease,
27.8% (5/18) had a regressing disease, and 33.3% (6/18)
had a stable disease. For the patients who died directly
from their CTCL, there were 75% of the patients who had
a progressive disease and 25% who presented a stable
disease. The disease progression status seems to be
correlated with the cause of death. These results are
summarized in Table 2.

Among the 31 deceased patients, 16/31 (51.6%) had an
early-stage MF (1A–2A) or a disease in remission
(T0N0M0B0) at the time of the death. 14/31 (45.2%) had
advanced-MF (2B–4B). None of the early-stage patients
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died from blastic transformation. The main cause of
death in these patients was infection (10/16 pa-
tients, 62.5%).

CRP and LDH levels were retrieved from the last
available blood samples before death as surrogate markers
of immunosuppression. From the 18 patients with an
available blood sample, 3 patients had a score of 1 (mean
CRP = 18.9 mg/dL, mean LDH = 239UI/L), 14 patients had
a score of 2 (mean CRP = 162.3 mg/dL, mean LDH =
561.7UI/L), and 1 patient had a score of 3 (CRP = 30mg/dL,
LDH = 1165UI/L). In general, patients who died from

infection seemed to present an increased CRP level, whereas
patients who died from blastosis presented an increased
LDH level. Table 3 resumes the characteristics of the 18
patients: CRP and LDH levels, cause of death and score.

Discussion

Many studies have been focused on secondary neo-
plasms in CTCL patients but information about precise
death causes in patients with MF and Sézary syndrome is

a

b c

Fig. 1. a Blastic transformation with lethal issue in an elderly female patient (patient 5). b Blastic transformation
of widespread CTCL (patient 8). c Histology illustrating the large cell transformation, see red circles (patient 5,
H/E, × 40).

Table 2. Score classification of patients by cause of death

Score 1 (not related to
CTCL)

Score 2 (infection) Score 3 (blastic
transformation or
CTCL progression)

Unknown cause

7 patients (22.6%) 18 patients (58.1%) 4 patients (12.9%) 2 patients (2.5%)

5/7 (71.4) 2/7 (28.6) 7/18 (38.9) 6/18 (33.3) 5/18 (27.8) 3/4 (75) 1/4 (25) 1/2 (50) 1/2 (50)
⬂ ⬄ ⬁ ⬄ ⬂ ⬁ ⬄ ⬄ ?
Majority of patients
with a regressing
disease

Majority of patients with a progressive
or stable disease

Majority of
patients with a
progressive
disease
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limited [12]. Bacterial skin infections are a common cause
of morbidity in patients with CTCL [6]. Septicemia and
bacterial pneumonia seem to represent the major in-
fectious causes of death and are usually nosocomial.
Indeed, infections are usually involved in more than 50%
of death in CTCL patients [5, 13] which is similar to our
study cohort where around 6 out of 10 patients died of an
infectious cause. An advanced disease stage of the CTCL
was considered as the most important risk factor for
cutaneous and systemic infections [5, 13]. Our study
however demonstrated that not only advanced-stage
CTCL patients are at risk for death from an infectious
cause.

In our cohort, 72.2% of the patients who died from an
infection had a progressive or stable disease. Another
important fact is that the use of immunosuppressive
agents in MF patients furthermore contributes to the risk
of the infection [14, 15], especially in patients with ad-
vanced disease already immunocompromised by the
disease-related Th2 cytokine profile [6].

In a cohort of 489 CTCL patients, between 15% and
20% died of CTCL or related complications [15]. In this
study, the relative survival of CTCL patients deteriorates
with increasing disease stage, although T3 and T4 stages
presented highly similar survival rates. They concluded
that the great majority of patients with CTCL do not die
of their disease [15]. Another study demonstrated that the
risk for disease progression to a more advanced-stage or
death due to MF is linked to T stage, just like the risk of

extracutaneous disease [9]. In our cohort, 75% of the
patients who died from blastic transformation or ex-
tracutaneous MF had a progressive disease. Studies have
demonstrated that an advanced-stage at the moment of
the transformation is the predominant risk factor of poor
outcome, with a 5-year survival rate of 26.9% in stage 2B
and 10.6% in stage 4. The documentation of histological
and immunohistochemical features of progressive MF is
important to identify early blastic transformation [11].

The increased risk of lymphoma in patients withMF or
SS is known [16]. In a cohort of 1,798 MF patients fol-
lowed from 1973 to 2001, there were 197 s malignancies.
Significantly increased risk was seen for Hodgkin disease
(standardized incidence ratio [SIR] = 17.14) and non-
Hodgkin lymphoma (SIR = 5.08). Elevated risk was
observed for melanoma (SIR = 2.60) and urinary cancer
(SIR = 1.74) [17]. A retrospective study of 2 population-
based cancer registries for patients with MF/SS diagnosed
before 30 years evaluated the incidence and outcomes of
these patients. There was an increased risk of all types of
second cancers (SIR = 3.40), particularly lymphoma
(SIR = 12.86) andmelanoma (SIR = 9.31). Even if patients
with MF before 30 years have a favorable outcome, there
is a significant excess risk of second primary cancers.
Long-term follow-up is therefore essential [17].

A Finnish study including 144 patients with CTCL
showed that the 3 most common causes of death were the
CTCL itself, coronary artery disease, and lung cancer.
Among the total cohort 21,5% (31/144) of the patients

Table 3. Summary of the characteristics of the 18 patients with available blood samples: CRP and LDH levels, cause of death, and
score

Patients CRP (0–5 mg/L) LDH (125-220UI/L) Cause of death Score

1 15.8 185 Bacterial bronchopneumonia and cardiac decompensation 2
2 222.3 435 Sepsis (entry portal: ENT area) 2
3 28.3 845 Bacterial pneumonia with sepsis and lepto-meningeal infiltration 2
4 201.8 190 Bacterial pneumonia 2
5 6.7 277 Cranial traumatism with extradural hematoma 1
6 194.8 358 Sepsis following pulmonary and skin infection 2
7 30 1,165 Pleural infiltration and carcinomatous lymphangitis 3
8 1.6 256 Cardiac failure with auricular fibrillation 1
9 75.6 / Pulmonary infection with cardiac failure 2
10 390.8 1,199 Sepsis following pulmonary infection and cardiopulmonary failure 2
11 173.1 / Infectious exacerbation of chronic obstructive bronchopneumonia 2
12 350.4 1,063 Septic choc with Staph aureus bacteremia 2
13 48.5 186 Deterioration of general condition following femur fracture 1
14 247.4 / Septic choc after mitral MSSA endocarditis and pulmonary infection 2
15 33.9 / Pulmonary infection followed by bacterial sepsis 2
16 227.3 194 Septic choc with Staph aureus bacteremia 2
17 83.5 586 Sepsis followed by multisystemic failure 2
18 55.9 / Bronchopneumonia with SARS-COV-2 and Pseudomonas aeruginosa 2
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died, 12 from their cutaneous lymphoma, 5 from coro-
nary diseases, 4 from lung cancer, 3 from colon or
prostate cancer, 1 from myocardial infarction, 2 from
cerebral strokes, 2 with alcoholic hepatitis, and 1 with
intoxication [12]. Hence, in this cohort, 8/31 patients
(25.8%) died from cardio-vascular comorbidities which is
higher than in our study where 4/31 patients (12.9%) died
from cardiovascular issues (2 cardiac failures, 1 stroke, 1
severe aortic stenosis). It was suggested that the chronic
systemic inflammation seen in the MF patients repre-
sented an important contributor to metabolic diseases as
hypertension, type 2 diabetes mellitus, and atherogenesis.
Further studies in larger populations would be necessary
to evaluate the part of cardiovascular comorbidities in
death of MF patients [12]. In addition, this study men-
tioned a high proportion of patients dying from their
CTCL itself whereas in our cohort only 12.9% (4/31)
patients directly died from CTCL.

A total of 74.2% (23/31) of the patients had a lower T
score or stable disease at death. The proportion of early-
MF and advanced-MF at the time of the death is relatively
similar in our study. It means that the disease stage might
not always be predictive of a bad prognosis or death.
Infection remains the leading cause of death in early-stage
patients. Anti-infective care should therefore be included
early in the disease management.

Another study reporting on 28 patients followed over
12 years mentioned 13 lethal issues, particularly in ad-
vanced disease stages. Among these patients, 2 who died
were atypical as they rapidly progressed from stage 1A
disease [18].

One limitation of the study is that our study cohort
included probably more severe disease stage patients linked
to the tertiary care center setting as illustrated by the rel-
atively short mean delay of 3.2 years between diagnosis and
death whereas the overall prognosis of MF is good.

In conclusion, death in CTCL patients not only occurs
in patients with advanced disease stages but also in pa-
tients with stable disease or even improved disease.
Hence, a particular attention should be given to both early
and advanced-stage CTCL patients to infectious disease
preventive measures, including vaccination. Regular

surveillance of CRP and LDH levels could be helpful for
follow-up of MF patients, respectively, with regards to
infection and blastosis.
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