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most commonly administered antifungal agent was amphotericin 
B. Details of steroid therapy and the outcomes are presented in 
Table 1 [3,7,8,9,10,11]. Increased susceptibility to infection might 
be a drawback for prolonged corticotherapy. However, neither 
Candida reactivation nor other new opportunistic infections have 
been reported [3]. 

Candida-related IRIS has been rarely reported in children. 
Early recognition and appropriate management of IRIS might 
prevent unnecessary diagnostic procedures, antibiotic usage, and 
chemotherapy delays.
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To the Editor,

Myelodysplastic syndrome (MDS) comprises a heterogenic 

group of oncohematological diseases that affect hematopoiesis. 

Although the precise cause of MDS is unknown, multiple factors 

are involved, one of the most widely implicated of which is 

oxidative stress. However, it is unclear whether oxidative stress 

is a cause of MDS or an effect of other pathological mechanisms.

Red blood cells (RBCs) are the first cells exposed to stress stimuli. 

They are highly vulnerable to free radical accumulation, which 

leads to the oxidative stress that induces damage in proteins and 
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other biomacromolecules [1]. In MDS, the RBC proteome can be 
affected by effects of the peripheral blood environment and/or 
by abnormal processes possibly caused by oxidative stress during 
hematopoiesis in bone marrow. Therefore, we chose red cell 
membranes (ghosts) as a model biological material.

Patient characteristics are summarized in Table 1. All individuals 
tested agreed to participate in the study on the basis of informed 
consent. All samples were obtained and analyzed in accordance 
with the Ethics Committee regulations of the Institute of 
Hematology and Blood Transfusion. The RBCs were isolated from 
whole blood by differential centrifugation and frozen at -80 °C. 
The red cell ghosts were isolated according to the method of Dodge 
et al. [2]. Proteins were separated using 2D SDS-PAGE followed 
by silver staining [3]. The gels were digitized and processed using 
Progenesis SameSpots software. Significantly differing spots 
(p<0.05) were submitted for protein identification by tandem 
mass spectrometry coupled to a Nano LC system.

By comparing the high- and low-risk MDS ghost proteomes, we 
found 22 significantly differing spots that corresponded to 16 
unique proteins, particularly spectrin and its interaction partners 
in the membrane skeleton meshwork (actin, tropomodulin, 
tropomyosin, ankyrin, protein 4.1). To determine whether the 
changes were caused by protein expression level alterations or 
by posttranslational modifications, we analyzed the LC-MS data 
using Progenesis LC-MS software. No significant changes in 

protein expression levels were observed. Therefore, the changes 
between the low- and high-risk MDS cohorts were caused by 
protein modifications.

It is well known that RBC function may be radically affected by 
membrane protein posttranslational modifications. For example, 
the increased phosphorylation of spectrin, the protein crucial 
for cytoskeletal stability, worsens the mechanical properties of 
the RBC membrane [4], and the phosphorylation of protein 4.1 
leads to RBC osmotic fragility. Moreover, increased protein 4.1 
mobility, suggesting the presence of other modifications, has been 
observed in MDS patients. The production of abnormal protein 
4.1 may result in the dysregulation of spectrin-actin interaction 
and may cause both RBC shape change and membrane instability 
[5]. In addition, altered membrane morphology, including holes 
and thorn-like structures, was described for the RBCs of MDS and 
acute myeloid leukemia patients [6]. 

Because the impact of RBC protein modifications is clear, our 
preliminary data suggest that it might be possible to profile MDS 
patients according to the type of modification. Such modifications 
could thus be considered characteristic signatures of MDS or its 
progression. As such, they might help in the earlier diagnosis and 
treatment of MDS patients.
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Table 1. Patient characteristics.

Risk Sample Diagnosis Sex Sex 
(%)

Age 
(years)

Median 
age

Low  
risk

1 RCMD F

40

41

61

2 RARS F 59

3 RCMD F 57

4 RCMD F 64

5 RARS M

60

62

6 RA M 79

7 RCMD M 51

8 RCMD M 75

9 RARS M 40

10 RCMD M 67

High 
risk

11 RAEB-1 F

67

58

63

12 RAEB-2 F 65

13 RAEB-2 F 67

14 RAEB-2 F 63

15 RAEB-2 M
33

55

16 RAEB-1 M 67

RCMD: Refractory anemia with multilineage dysplasia, RARS: refractory anemia with 
ringed sideroblasts, RA: refractory anemia, RAEB-1: refractory anemia with excess of 
blasts type 1, RAEB-2: refractory anemia with excess of blasts type 2, F: Female, M: Male.
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To the Editor,

Pseudotumors are results of repeated hemorrhage into soft tissues, 
the subperiosteum, or a site of bone fracture with inadequate 
resorption of the extravasated blood. We describe a patient with 
a huge hemophilic pseudotumor of calvarium, which occurs very 
rarely. 

A 14-year-old boy with mild hemophilia A (FVIII coagulant 
activity: 5.8%) without inhibitor presented with epileptic seizure 
7 years ago. The patient was known to be hemophiliac from 
birth after a birth injury and brain damage had occurred. He was 
mentally retarded and had habitual head-hitting behavior. His 
family noticed progressively enlarging painless scalp swelling on 
his head.

There was obvious asymmetry of the head and face (Figure 1, 
A-3). His neurological examination was normal and radiological 
investigations did not reveal any other pathology. A computed 
tomography (CT) scan showed a large lesion with a mass effect 
over the underlying brain (Figure 1, A-1 and A-2). 

Surgery was carried out with coagulation factor replacement 
(FVIII). During surgery a skin flap was done and the thinned outer 
table was incised (Figure 1, B-1). Mud-like material and a liquefied 
clot were evacuated (Figure 1, B-2). The thin and elastic inner wall 
was not removed to avoid postoperative complications (Figure 1, 
B-3).

Following surgery, antiepileptic medication was continued and 
short-term prophylaxis (30 IU/kg, three times a week) was applied 
for 8 weeks. At the 7-year follow-up of the patient, he was free 

of seizures and a CT scan of the patient showed that acceptable 
calvarial remodeling had occurred (Figure 1, C-1 and C-2).

Proximal pseudotumors may destroy the soft tissues, erode 
the bone, and cause serious vascular and/or nerve damage [1]. 

Figure 1. A-1, A-2, A-3: Multidetector computed tomography 
scan with reconstruction shows large lytic intradiploic lesion 
with expansion and scalloping of the bony margins; please note 
that the inner and outer tables are separated and destructed. 
B-1, B-2, B-3: Intraoperative images; evacuated lesion was mud-
like, inner table was protected. C1, C2: Sagittal and coronal 
computed tomography images after 7 years; good and acceptable 
remodeling of the calvarium is seen.


