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To the editor.

Myelodysplastic syndromes (MDS) are clonal
myeloid neoplasms characterized by ineffective
hematopoiesis, persistent cytopenias, and a variable risk
of progression to acute myeloid leukemia. While most
cases arise de novo, environmental and inflammatory
stressors may unmask or accelerate clonal
hematopoiesis in predisposed individuals. Chronic
infections, in particular, are increasingly recognized as
selective pressures that favor the expansion of mutant
hematopoietic stem cell clones rather than serving as
reversible causes of marrow failure.'

Syphilis, caused by Treponema pallidum, is a
multisystem infection that may involve the nervous
system at any stage. Neurosyphilis, ocular syphilis, and
otosyphilis can present with meningitis, stroke, optic
neuropathy, or sensorineural hearing loss. Diagnosis
relies on clinical context supported by cerebrospinal
fluid (CSF) testing; however, CSF-VDRL is insensitive,
and seronegative neurosyphilis remains a recognized
diagnostic challenge.?

We report a unique seven-year longitudinal
observation of a patient in whom secondary syphilis and
neurosyphilis coincided with the emergence of
hypoplastic MDS. The case illustrates how chronic
infection may act as a “second hit,” revealing an
underlying clonal hematopoietic disorder, and
underscores key diagnostic and management lessons for
internists and hematologists.

A 54-year-old man presented in early 2018 with
bruising, fever, arthralgia, and a purpuric rash. Skin
biopsy showed leukocytoclastic vasculitis. Complete
blood counts revealed pancytopenia (WBC 1.0x10°%L,
hemoglobin 6.0 g/dL, platelets 60x10°L). Bone marrow
evaluation demonstrated trilincage dysplasia without
excess blasts and normal cellularity. Syphilis serology
was strongly positive, consistent with secondary syphilis
(VDRL titer 1:640; treponemal test positive). The
patient had no relevant exposure to toxins and no prior
cytotoxic therapy. He received intravenous penicillin G

followed by ceftriaxone; fever and rash resolved, yet
cytopenias persisted, requiring regular red cell
transfusions. Serial VDRL titers declined over time and
became nonreactive by April 2022, supporting
microbiologic cure; nevertheless, transfusion
dependence continued and iron overload developed
(ferritin >2500 ng/mL), requiring chelation.

In 2019, the patient developed progressive
neurologic symptoms (hearing loss, tinnitus, blurred
vision). Examination demonstrated  bilateral
sensorineural hearing loss and optic pallor. CSF analysis
was unremarkable, and both CSF-VDRL and CSF
treponemal tests were negative. Brain MRI showed
nonspecific white matter lesions and mild atrophy.
Despite negative CSF serology, neurosyphilis was
considered based on compatible clinical and radiologic
findings. Supportive  management, including
corticosteroids and rehabilitation, was administered.
During the same year, the patient developed warm

autoimmune hemolytic anemia (DAT positive,
haptoglobin undetectable), which responded to
rituximab.

From 2020 onward, pancytopenia worsened. A
repeat marrow in 2020 showed marked hypocellularity
(~20%) with persistent dysplasia and no blast excess,
compatible with hypoplastic MDS; cytogenetics
remained normal. Multiple therapies were attempted,
including prolonged cyclosporine, darbepoetin alfa,
danazol, and, finally, horse antithymocyte globulin
(ATG) plus cyclosporine, without achieving a durable
hematologic  response. The patient remained
transfusion-dependent with persistent severe marrow
failure.  Allogeneic  hematopoietic  stem  cell
transplantation (HSCT) was not performed because a
suitable donor could not be identified. By 2025, after
seven years of follow-up, the patient had not
transformed to acute leukemia but continued to have
profound pancytopenia and irreversible neurologic
sequelae (permanent sensorineural hearing loss and
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Figure 1. Clinical Timeline (2018-2025)
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optic atrophy).

Mechanistic interpretation (“two-hit” model). This
clinical course supports a model in which chronic
infection served as an inflammatory selection pressure
that unmasked a latent predisposition to clonal
hematopoiesis rather than acting as a reversible cause of
marrow  failure. Emerging experimental data
demonstrate that chronic infection and cytokine
signaling can expand mutant hematopoietic stem cell
clones; in murine models, chronic infection drives the
expansion of DNMT3A loss-of-function clones via
interferon-y signaling, and recombinant interferon-y can
reproduce clonal expansion. This framework provides a
plausible mechanistic bridge between chronic infection
and subsequent overt marrow failure.’

In our patient, eradication of T. pallidum did not
restore hematopoiesis, supporting the interpretation that
infection was a trigger that accelerated or revealed
clonal disease rather than a direct cause of persistent
marrow failure. However, the relationship between
myelodysplastic syndrome and neurosyphilis remains
hypothetical, and in any case, this MDS is markedly
different from the forms secondary to chemotherapy and
radiotherapy.*

Diagnostic  lesson:  Neurosyphilis can  be
seronegative in CSF. Standard guidance emphasizes
integrating neurologic and ocular symptoms with CSF
testing; the CSF-VDRL is highly specific but has limited
sensitivity. When the CSF-VDRL is negative but
suspicion persists, CSF treponemal testing is typically
recommended; negative CSF treponemal tests generally
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make neurosyphilis unlikely.’

Nonetheless, this case illustrates a real-world
scenario where the clinical phenotype strongly
supported neurosyphilis despite negative CSF assays,
reminding clinicians that late presentations and testing
limitations may necessitate judgment-driven decisions
to prevent irreversible deficits.

Clinical message for internists and hematologists.
Cytopenias in patients with treatable infections are often
assumed to be reactive and reversible. This case
highlights that persistent cytopenias after microbiologic
cure should prompt evaluation for clonal
hematopoiesis/MDS, especially when marrow dysplasia
is present. Hypoplastic MDS shares immune-mediated
features with aplastic anemia and may be associated
with autoimmune manifestations; response rates to
immunosuppressive strategies remain limited in many
patients.®

Advanced therapies for transfusion-dependent
lower-risk MDS have evolved rapidly. Luspatercept
improves red blood cell maturation and increases
transfusion independence; imetelstat demonstrated
superiority over placebo in a phase 3 trial of transfusion-
dependent MDS and received regulatory approval in
2024.7% These agents, however, require adequate
marrow reserve and are less effective in profound
hypocellular disease. Curative HSCT should be
considered early, and donor search should begin
promptly in appropriate candidates, because delays may
narrow curative options.’
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