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ABSTRACT

Background: There have been controversial reports about the possible association
between mycosis fungoides (MF), its leukemic variant Sézary syndrome (SS) and human
T lymphotropic virus type 1 (HTLV-1) in different geographical regions. Aims: The purpose
of this study was to explore any association between MF and presence of HTLV-1 infection
in Iran. Methods: In a case-control setting, 150 clinically and histopathologically proven MF
patients had been admitted to the tertiary referral skin center during a 10-year period and
another 150 normal volunteers had been compared with each other for the presence of HTLV-
1 infection. Enzyme-linked immunosorbent assay (ELISA) was used to detect antibodies
against HTLV-1, and positive results were confirmed with western blotting. Results: Only three
MF patients had HTLV-1 infection, whereas two cases of normal subjects had the infection
(P > 0.05). The only three seropositive MF patients were male and from North-Eastern Iran.
Conclusion: This study showed that MF does not correlate with HTLV-1 infection in Iran.

Key words: Mycosis fungoides, Enzyme-linked immunosorbent assay, Human T-cell
lymphotropic virus type 1, Western blot

finger at infectious agents, oncogenes, cytokines or
occupational or environmental exposures."! Several

is an infrequent, T-cell  viruses have been implicated in the pathogenesis of

lymphoma first reported by Alibert! in the early 1800s.
Primarily, this disease is manifested with plaques, being
the typical feature, in skin. Then, it might advance after a
variable period of time to cutaneous tumors and invade to
visceral sites and lymph nodes®” Sézary syndrome (SS) is
an erythrodermic, leukemic variant of MF accompanied
with presence of circulating tumor cells in blood.?

The incidence of MF is increasing. In the United States,
it has been about 0.4 cases per 100 000 populations,™
and there has been about 1000 new cases diagnosed
every year.’’ Mostly MF/SS is a disorder of middle-
aged adults® and male to female ratio is 2.2 : 1.1

The certain etiology of MF is unknown and has
remained controversial. A range of theories point the

MF/SS. There is probable convincing evidence that
human T-cell lymphotrophic virus-1 (HTLV-1) is
associated with MF;® however, these observations are
still amatter of debate. One of the prominent supporting
evidence of association between MF and HTLV-1 has
shown HTLV-1 DNA sequences in peripheral blood
mononuclear cells and skin lesions of some patients
with MEP#® On the other hand, some studies have
claimed no role for HTLV-1 in pathogenesis of MFE.1!

HTLV-1 was first isolated and typified in 1980. This
retrovirus provokes the proliferation of CD4+ T-cells
and transforms them into tumor cells, mainly resulting
in adult T-cell leukemia. HTLV-1 is spread globally
with some high endemic foci in southern Japan,
intertropical Africa, the Caribbean, certain areas of
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southern America, Melanesia and Middle East.[%
Mashhad, a city in North-eastern Iran, is suspected
for being the ‘epicenter’ of HTLV-1 in Middle East
and probably in Asia. It was found that the HTLV-1
infection in Israel is limited to Jews originating from
Iran, mostly from Mashhad.!"" Therefore, controversy
of association of MF and HTLV-1 from one side and
endemic status of MF in Iran from another side,
persuaded us to retrospectively investigate on the
rate of HTLV-1 infection in Iranian MF patients and
compare it with its normal rate in Iranian population
in a case-control study.

METHODS

Patients

One hundred and fifty clinically and histopathologically
proven MF patients who were admitted to the tertiary
referral skin center (Razi hospital) in Tehran, Iran
during a 10-year period (between November 1994 and
October 2004) were reviewed. A control group of 150
healthy first time blood donors were selected. These
controls were matched with MF group according to
their sex and age. None of the controls had a history of
any skin or serious general disease at the time of blood
sampling. All the control samples were retrospectively
obtained from different branches of national blood
transfusion center, nationwide. Consent of the patients
and ethical committee clearance was obtained.

The country was divided into five geographical
areas: North-eastern, South-eastern, North-western,
South-western and central parts. Any occupation in
the 10-year period prior to the first clinical evidence
of MF was recorded. Personal and family history of
malignancies was also investigated.

Diagnosis and staging of MF

The diagnosis of MF would have been established
in a patient if any of these histological features were
seen: a) Presence of atypical lymphoid cells that are
slightly larger than normal lymphocytes and possess
hyperchromatic, irregularly contoured (convoluted)
nuclei; b) Presence of individual haloed atypical
lymphocytes within the epidermis; c) Presence of single
lymphoid cells linearly arranged along the basal layer
of the epidermis with pagetoid spread; d) Presence of
an increased or skewed number of lymphocytes (not
necessarily atypical) relative to typical dermatitis,
distributed singly or in small collections in an
epidermis devoid of spongiotic microvesiculation;
e) Presence of papillary dermal fibrosis.
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World Health Organization (WHO) classification™?
and International Society for Cutaneous Lymphomas
(ISCL)™** tumor node metastasis (TNM) staging were
used for this study.

Diagnostic laboratory methods for HTLV-1

The sera of both groups were tested for antibodies to
HTLV-1 structural proteins (p19) by Enzyme-linked
Immunosorbent Assay (ELISA, MP Biomedicals, OH,
USA) and each ELISA positive result was confirmed
by western blotting method (Gene Lab Diagnostic Pvt
Ltd., Singapore). The HTLV-1 seropositivity criteria
were reactive to a GAG protein (P19) and an envelope
protein (rgp46-I).

Statistical analysis of data

The obtained and recorded data were entered in SPSS
11.0 for Windows software (SPSS Inc, Chicago, IL,
USA). Data have been reported as mean * standard
deviation (SD), wherever necessary. According to
normal distribution of patient’s age, which was tested
by one-sample Kolmogorov—Smirnov test, it was
compared in both groups by independent sample
t test. Patients’ gender was compared between two
groups using Chi-square test. Fisher’s exact test was
performed to compare the geographical distribution
of residence and rate of HTLV-1 infection. Confidence
intervals were measured for some proportions. Only
two-sided probability values less than 0.05 were
considered as significant.

RESULTS

Mean ages of MF and healthy groups were 44.7 + 16.2
and 42.3 * 17.1, respectively (P > 0.05) Male-female
ratios of MF and healthy groups were 1.20 and 1.15,
respectively (P > 0.05). Male subjects had a peak at
sixth decade of age and females at fourth decade in
both groups. Thirty five (41.6%) male MF patients
were farmer and 63 (95.5%) female MF patients were
housekeeper. Five (3.3%) MF patients had a history
of malignancy: Two with Kaposi’s sarcoma and one
for Hodgkin’s lymphoma, non-Hodgkins lymphoma
and leukemia each. Healthy controls did not have a
history of malignancy at all except one with small cell
carcinoma.

The majority of patients with MF (113 [75.3%]) were
in the initial stages (IA, IB, IIA); however, the three
seropositive patients were in advanced age and stage
of the disease. Two patients were in stage IIB (tumor
stage) and one in stage III (erythroderma).
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Antibodies to HTLV-1 were found in the sera of only
3 (2.0%) patients with MF by ELISA, which confirmed
by blotting and only 2 (1.3%) control volunteers had
these antibodies [Table 1, P > 0.05].

DISCUSSION

Mycosis fungoides is considered to be a sporadic
disease. Persistent antigenic stimulation has been
proposed as an initial event in MF, but the nature of the
involved antigen(s) is unknown.*¥ A pathogenic role
for a variant or defective retrovirus has been suggested
but remains unclear. The etiological role of HTLV-1
in adult T-cell leukemia lymphoma has been firmly
established. Poeiz et al. were the first to isolate HTLV-1
from a patient thought to have MF but later diagnosed
as having adult T-cell lymphoma leukemia.*® Later,
Pancake and Zucker-Franklin™® demonstrated HTLVI-1
tax sequences in cell lysates from peripheral blood
mononuclear cells of 10 patients with MF. In another
study, they showed both Pol and Tax sequences in 46
of 50 MF patients.'”! A study conducted in Germany
suggested that HTLV-1 plays a cofactor role in some
MEF or SS patients.!*®!

Zucker-Franklin et al. suggested that the prevalence of
infection with HTLV-1, particularly when efforts are
made to detect Tax sequences may be considerably
higher than is currently believed. Although most
patients with the cutaneous T-cell lymphoma, ME
are seronegative for HTLV-1, when tested by assays
that measure only antibodies to the viral structural
proteins, the majority of such patients harbor HTLV-
l-related Pol and Tax proviral sequences that encode

Table 1: Characteristics of HTLV-1 seropositive patients

Gender Age Geographical Presence Stage TNM

(male/ (years) region of MF

female)

M 64  Mashhad Y 1l T4,
(North-eastern erythroderma,
Iran) NO, MO

M 47 Urumiyeh N - -
(North-
western Iran)

F 59 Urumiyeh Y 11B T3, Tumor,
(North- N1, MO
western Iran)

M 46  Ghaemshahr Y 1B T3, Tumor,
(North-eastern NO, MO
Iran)

M 36  Tehran N - -
(Central-

northern Iran)
MF: Mycosis fungoides; TNM: Tumor, node, metastasis; M-Male, F-Female
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proteins not included in routinely used serologic
tests. Tax mRNA has also been detected in their
peripheral blood mononuclear cells.'” In contrast
to these supportive studies, some investigations
showed no role for HTLV-1 in MF pathogenesis.*"
Fuhihara et al. proposed that MF and SS were not
associated with any of the known prototypic human
retroviruses.?!

A study in Pakistan concluded that the prevalence
of MF in Pakistan population is comparable to the
Western data, and that Epstein-Barr virus (EBV)
and not HTLV-1 association to MF cases was higher
than in Western studies.?? A large study conducted
by Bzarachi et al. on 127 patients (85 MF, 28 SS,
5 Sézary cell leukemia, 4 lymphomatoid papulosis
and 5 unspecified cutaneous T-cell lymphomas)
originating from Europe (France, Spain, UK, Portugal)
or from USA (California) for the presence of HTLV-1
infection markers obviously point toward that MF
and SS were not associated with HTLV-1 infection.™
In lymphoproliferative disorders, except adult T-cell
leukemia (ATL),! the seronegativity for HTLV-1 is
common. However, more sensitive methods such as
ELISA have recently enabled to show seropositivity
for HTLV-1 up to 30% in various leukemia/lymphoma
patients including MFE®?4 In a study from Japan,
128 DNA specimens of fresh skin lesion have been
examined. They showed that none had serum HTLV-1
antibodies to clarify the relationship between HTLV-1
and cutaneous T-cell lymphoma (CTCL) in Japan.®
To this end, peripheral blood mononuclear cells from
HTLV-1 seronegative Tax-only-positive MF patients
or from healthy Tax-only-positive blood donors were
injected into adult rabbits, an established animal
model for HTLV-1 infection. The peripheral blood
mononuclear cells of all injected rabbits became Tax
sequence positive. These observations proposed that
HTLV-1 Tax can be transmitted by Tax-only-positive
mononuclear cells.?"!

There are several possible explanations for these
contradictory results: (i) Technical problems such
as contamination of PCR reactions can easily occur
especially in PCR studies; (ii) Many positive bands can
be detected if the stringency of PCR is low,?”) unless
the complete sequencings for the PCR products are
done;?” (iii) Differences in the selections of patients;
(iv) The involvement of the retrovirus related to
but different from HTLV-1, deleted forms of HTLV-
1genome might exist in the genomic DNA of CTCL
patients.® Lastly, in the positive studies most of the
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HTLV-1 DNAs were proved not in the fresh specimen
but in the cultured cells including non T-cell lines. 2%
During the cultivating procedure, not only colony
expansions but also modifications of the culturing
cells can occur. Thus the DNA derived from these
cell lines does not exactly reflect conditions in the
original CTCL. Furthermore, HTLV-1 sequences have
been detected even in the squamous cell carcinomas
of the skin® proposing that an opportunistic
or a coincidental infection of HTLV-1 should be
considered.

In the present study, after conducting an antibody
ELISA test of the 150 MF patients, only 3 (2%) positive
responses have been reported and 2 (1.3%) individuals
in the control group had antibodies to HTLV-1.
Analysis confirmed the lack of any statistically
significant association between MF and HTLV-1, and
in conclusion evidence for a primary etiologic role of
this virus in MF is lacking.

A wide range of geographical distribution have
been reported by both patients and control subjects,
two seropositive patients with MF were from east-
northern Iran: One from Mashhad and the other from
QaemShahr. No obvious or significant differences
were seen with regard to endemic area Mashhad for
HTLV-1. In contrast, a study had described a high
overall risk of HTLV-1 infections in Israelis originating
from the city of Mashhad.®"

The prevalence of HTLV-1 infection in Mashhad is
estimated to be 2-3% in the whole population and
0.7% in blood donors.?"3? It has been shown that some
HLA alleles, which are more common in Mashhad
residents, can increase the risk of occurrence and
severity of HTLV-1.13

A more recent study from Germany in over 82 patients
with primary cutaneous lymphoma, has observed
an elevated risk for the development of a secondary
lymphoproliferative disorder even without previous
chemotherapy.t*¥

In studies of this type, it is always important to guard
against selection bias (epidemiological trends) in the
population studied. The major limitation of this study
has been its case-control design. It is hardly concluded
a definite fact out of a case-control study design. Taken
together, our study shows that there is no significant
clustering of other malignancy in patients affected
with MFE.
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