
Mucormycosis in a patient with low risk
myelodysplasia treated with anti- tnf- alpha

Accelerated programmed cell death or apoptosis
appears to play an important role in the pathogen-
esis of myelodysplasia. As overexpression of TNF-
alpha has been described to induce cell death in
myelodysplasia, treatment with anti-TNF-alpha is
currently being explored.1,2 Caution is needed
because of an increased risk of opportunistic infec-
tion during anti-TNF-alpha treatment. We here
describe a patient who was treated with anti-TNF-
alpha for low risk myelodysplasia and died of inva-
sive mucormycosis. 
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Clinical Case
A 64-year-old woman was admitted to the hospital in

2005 because of high fever and rigors since one day. In
1998 she had been diagnosed with myelodysplastic syn-
drome, refractory anaemia with ring-sideroblasts, accord-
ing to the French-American-British (FAB) and World
Health Organisation (WHO) classification, with an IPSS
score of 0.5. She was dependent on transfusion with red
cells, leading to secondary hemochromatosis, for which
she had been treated with deferoxamine. In 2003 treat-
ment with erythropoietin and G-CSF was started.3 There
was no haematological response. Therefore, it was decid-
ed to start treatment with anti-TNF-alpha (3 mg/kg),
according to the EORTC protocol 06023.4 Three weeks
after the 5th infliximab infusion, she presented with fever.
She complained of progressive pain in her right hip and
leg since two weeks. On physical examination, including
a full neurological assessment, no abnormalities were
found apart from bladder retention and a compromised
movement of her right hip. Laboratory tests showed a
highly elevated ESR of 115mm/hour (n 0-10 mm/hour)
and CRP of 583 mg/l (n 0-8 mg/L), which had been nor-
mal two weeks earlier. Her blood counts showed a
haemoglobin level of 5.5 mmol /l (n 7.5-10.0 mmol/l),
thrombocytes of 466×109 (n 150-400×109) and leucocytes
of 18.1x1×109 (n= 3.0-10.0×109) with 89% granulocytes
showing toxic granulation. To exclude osteomyelitis or
epidural masses, radiologic examination, including X-ray
of chest, abdomen, and hip and an MRI of the spine and
hip, showed no abnormalities. Empirical broad-spectrum
antibiotic treatment was started with imipinem/cilasta-
tine. However, her clinical condition deteriorated within
24 hours. She developed a paresis of her left arm and clin-
ical signs of an acute coronary syndrome. Right heart
catherisation revealed no apparent coronary occlusions.
She was transmitted to the intensive care unit and intu-
bated because of respiratory failure and somnolence. A
lumbar punction showed elevated levels of protein (703
mg/l (n 0-500 mg/l)) and leukocytes (800/ul (n 0-4/ul)),
suggestive of infectious meningitis. Peripheral blood and
liquor cultures revealed no microorganisms. Despite a
change of antibiotics to meropenem, high dose amoxi-
cilline and the addition of aciclovir, she died several hours
later of refractory sepsis. Obduction revealed a systemic
and invasive fungal infection with metastatic abscesses in
nearly all organs including the central nervous system
and vaso-invasion in the coronary arteries leading to
ischaemia. PAS and Grocott staining showed broad, non-
septated hyphae with right-angled branches, classified as
mucormycosis. (Figures 1-2)

Discussion
Myelodysplasia comprises a group of myeloid clonal

disorders characterized by ineffective haematopoiesis. An
increased rate of apoptosis of myeloid progenitors in the
bone marrow, either due to a lack of positive signals
(growth factors) or an up-regulation of negative signals
(TNF-alpha or FAS and its ligand), appears to play an
important role. Several in vitro studies show overexpres-
sion of TNF-alpha in bone marrows of patients with
myelodysplasia, probably being responsible for induction
of apoptosis of haematopoietic progenitor cells.1,2,5

Accordingly, blocking the function of TNF-alpha has
been described to favour haematopoietic cell growth and
maturation. This forms the basis for several trials of
cytokine inhibition in the treatment of myelodysplasia. A
pilot study with infliximab® (anti-TNF-alpha) showed
haematological improvement in 5 out of 28 evaluable
patients, with minimal side effects.6 However, post-mar-
keting surveillance reveals growing evidence of an
increased risk of opportunistic infection, in patients with
Crohn’s disease or rheumatoid arthritis during anti-TNF-
alpha treatment, especially with microorganisms that can
survive in human cells. This can be explained by the fact
that TNF-alpha is a pro-inflammatory cytokine playing
an important role in initiating an inflammatory and cellu-

Figure 1. 

Figure 2. 

haematologica/the hematology journal | 2006; 91(online) | 139 |

haematologica online 2006



| 140 | haematologica/the hematology journal | 2006; 91(online)

A. Keijzer et al.

lar immune response against infection.7,8 Opportunistic
infections were mostly found to occur in patients using
concomitant immune modulating drugs such as
methotrexate, azathioprine or prednisolon.8 A recently
published meta-analysis shows a pooled odds ratio of 2.0
for serious infections in rheumatoid arthritis treated with
anti-TNF-alpha versus placebo.9 Moreover, a high inci-
dence of 48% fungal infections is noted during anti-TNF-
alpha treatment for steroid recractory acute graft versus
host disease following allogeneic haematopoietic stem
celI transplantation.10 To our knowledge, this is the first
case of mucormycosis during therapy with anti-TNF
alpha. In contrast to the widespread distribution of fungi,
infection is rare due to low virulence potential. Major
predisposing factors are non-specific and include pro-
longed granulocytopenia, use of steroids, broad-spectrum
antibiotics, hyperglycaemia and immunosuppressive
therapy. A striking association has been noted in the dial-
ysis population between the risk of mucormycosis and
treatment with deferoxamine for iron or aluminium over-
load. Iron is an essential nutrient for fungal growth. In
human serum, iron is highly bound to carrier proteins
such as transferrin and therefore not available for fungal
growth.11 However, mucorales are able to use deferoxam-
ine as a siderophore, providing iron to promote growth,
an ability not shared with other filamentous fungi like
aspergillus fumigates. The higher susceptibility of dialysis
versus haematological patients using deferoxamine can
be explained by the prolonged accumulation of ferroxam-
ine due to the pharmacokinetic alterations in haemodial-
ysis patients.12 Iron also adversely affects the phagocytic,
chemotactic and bactericidal capacity of neutrophils and
monocytes, compromising host defence mechanisms.12 In
addition, myelodysplasia itself is associated with granulo-
cyte dysfunction. A low neutrophil count is not the sole
cause of increased susceptibility to infections in
myelodysplasia, as neutropenia was not found to corre-
late with infective episodes.13 However, several in vitro
studies show granulocyte dysfunction. Chemotaxis and
aggregation is delayed due to defective reorganisation of
the cytoskeleton linked to defective CD11b/CD18 glyco-
protein complex expression on granulocytes.14,15

Phagocytosis and killing of bacteria is compromised
because of deficient contents of primary and specific
granules.15

In conclusion, a fatal mucormycosis occurred in a
patient treated with anti-TNF alpha in low risk
myelodysplasia. Blocking TNF-alpha might have been the
crucial step in allowing a low virulent fungus to cause a
lethal infection in a highly immune compromised host
due to myeloid dysfunction. In addition, the use of defer-
oxamine could have contributed to optimise fungal
growth.
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