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syndrome with infection mimicking
thrombotic thrombocytopenic purpura: a
case report with literature review
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Abstract

Background: Schistocytosis, which is often observed in thrombotic thrombocytopenic purpura (TTP) patients, is a
rare complication in myelodysplastic syndrome (MDS) patients.

Case presentation: We report on a 59-year-old man with progressive anemia and thrombocytopenia. Schistocytes
were observed in his peripheral blood; consciousness disturbance, renal insufficiency, and fever were subsequently
observed, fulfilling the classic pentad of TTP. He also showed massive hematuria, headache, chest pain, and
abdominal pain, and brain magnetic resonance imaging scan demonstrated small infarctions. Cefmetazole was not
effective, and there was no focus of infection. Disseminated intravascular coagulation (DIC) score was low at that
time. We suspected TTP, and therapeutic plasma exchange was initiated. Simultaneously, antibiotic was changed to
piperacillin/tazobactam. After the initiation of those treatments, his general condition improved. ADAMTS13 activity
did not decrease significantly; therefore, we stopped the therapeutic plasma exchange. His D-dimer level increased
and antithrombin level decreased. Heparin treatment was initiated; however, anemia and thrombocytopenia
persisted. Bone marrow examinations revealed dyspoiesis in all cell lines, and a complex karyotype indicated a high
risk of MDS. His TTP-like condition relapsed; again, piperacillin/tazobactam was effective. Enterococcus faecalis and
Haemophilus influenzae were detected in urine culture later. Infection and/or DIC superimposed on MDS might be
involved in the pathophysiology of this case.

Conclusions: It should be noted that subacute-onset of MDS with infection can mimic TTP.

Keywords: Myelodysplastic syndrome, Schistocyte, Thrombotic thrombocytopenic purpura, Infection, Therapeutic
plasma exchange

Background
Myelodysplastic syndrome(s) (MDS) are a group of
clonal bone marrow neoplasms characterized by ineffect-
ive hematopoiesis. They manifest via morphologic dys-
plasia in hematopoietic cells as well as by peripheral
cytopenia(s) [1]. Schistocytes, which are characteristic of
microangiopathic hemolytic anemia (MAHA), are a rare
complication in MDS patients.

Thrombotic thrombocytopenic purpura (TTP) is a
life-threatening thrombotic microangiopathy (TMA),
associated with MAHA, thrombocytopenia, and
thrombi-associated involvement in organs such as the
brain, kidney, and heart [2]. A deficiency in ADAMTS13
activity is specific to TTP and is a requirement for a diag-
nosis of TTP; however, the test for ADAMTS13 activity
takes several days. Performing therapeutic plasma ex-
change (PEX) early is critical when treating TTP. It should
be initiated as a first-line treatment by physicians suspect-
ing TTP from clinical symptoms in an emergency setting.
In this report, we present the case of a man with

subacute-onset of MDS complicated with infection,
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which was initially difficult to distinguish from TTP.
This was due to his symptoms matching the classic pen-
tad of TTP (MAHA, thrombocytopenia, renal insuffi-
ciency, mental status changes, and fever).

Case presentation
A 59-year-old man with diabetes mellitus, chronic kidney
disease, hypertension, hyperuricemia, dyslipidemia, and
anxiety neurosis developed anemia. Over 1month, the
concentration of hemoglobin (Hb) decreased from 13.6 to
9.3 g/dL. An upper gastrointestinal endoscopy and colon
fiberscopy demonstrated no abnormalities. One month
later, in addition to developing anemia (Hb 6.9 g/dL), his
platelet count decreased from 210,000/mm3 to 103,000/
mm3. He was admitted to our hospital for acute anemia
and thrombocytopenia. He was afebrile, and his blood
pressure and heart rate were 146/70mmHg and 66/min,
respectively. Upon physical examination, he demonstrated
no remarkable findings other than slight bilateral leg
edema. Laboratory findings were summarized in Table 1.
He had anemia and thrombocytopenia, but serum iron
level, total iron-binding capacity, ferritin level, vitamin B12
level, folate level, and coagulation tests were normal. He
demonstrated renal insufficiency, the cause of which may
have been a diabetic nephropathy because he had a
40-year history of diabetes mellitus, diabetic retinopathy,

and normal-sized kidneys with no evidence of hematuria
or abnormalities in immunoglobulin or complement
levels. He had been treated with sitagliptin, olmesartan,
azelnidipine, benzbromarone, and lorazepam for more
than 1 year, and began taking atorvastatin 1month before
the onset of anemia.
Drug-induced bicytopenia was suspected; therefore, all

drugs were withdrawn. Some improvement was observed
with regard to anemia and thrombocytopenia (Hb 8.1 g/
dL and platelet count 94,000/mm3) (Fig. 1). However,
schistocytes were observed on a peripheral blood smear
(Fig. 2). Simultaneously, the patient developed anemia
and thrombocytopenia (Hb 6.2 g/dL and platelet count
57,000/mm3), disturbance of consciousness, a worsened
renal insufficiency (serum creatinine level of 1.85 mg/dL
and estimated glomerular filtration rate of 30.7 mL/min/
1.73m2) with massive hematuria, and fever. Moreover,
he complained of headaches, chest pain, and abdominal
pain. The fragmented RBC rate was 1.8–2.8% of total
RBC count. The concentration of serum lactate dehydro-
genase (LDH) and indirect bilirubin increased to 421 IU/
L and 1.4 mg/dL, respectively. Direct and indirect
Coombs’ tests were negative. Prothrombin time (PT),
PT- international normalized ratio (INR), partial
thromboplastin time, fibrinogen level, fibrin degradation
products level, and D-dimer level were 75%, 1.1, 37.2 s,

Table 1 Baseline laboratory findings

Blood

WBC count 5900/mm3 AST 22 U/L CRP 0.11 mg/dL

RBC count 2.59 × 106 /mm3 ALT 33 U/L Fe 97 μg/dL

Hemoglobin 6.7 g/dL LDH 340 U/L TIBC 237 μg/dL

Hematocrit 21.6% ALP 151 U/L Ferritin 271 ng/mL

MCV 83.4 fL Total bilirubin 0.8 mg/dL Vitamin B12 873 pg/mL

MCH 25.9 pg Indirect bilirubin 0.7 mg/dL Folate 3.0 ng/mL

MCHC 31.0 g/dL Total protein 6.6 g/dL Glycoalbumin 16.6%

Platelet count 84,000/mm3 Albumin 4.0 g/dL Antinuclear antibody (IF) Negative

Reticulocytes 95,300/mm3 (3.7%) BUN 15mg/dL IgG 1237mg/dL

PT 90% Creatinine 1.35 mg/dL IgA 284mg/dL

APTT 28.8 s eGFR 43.3 mL/min/1.73m2 IgM 32mg/dL

Fibrinogen 312mg/dL Na 140mEq/L C3 101mg/dL

FDP 3 μg/mL K 4.1 mEq/L C4 32mg/dL

D-dimer 0.8 μg/mL Cl 112 mEq/L CH50 50.7 U/mL

Urine

pH* 5.5 RBC 0–1/HPF 24 h creatinin clearance 61mL/min

Glucose* Negative WBC 1–4/HPF Urinary protein exertion 944mg/d

Ketone* Negative

*Dipstick tests
WBC white blood cell, RBC red blood cell, MCV mean corpuscular volume, MCH mean corpuscular hemoglobin, MCHC mean corpuscular hemoglobin
concentration, PT prothrombin time, APTT activated partial thromboplastin time, FDP fibrin degradation products, AST aspartate transaminase, ALT alanine
aminotransferase, LDH lactate dehydrogenase, ALP alkaline phosphatase, BUN blood urea nitrogen, eGFR estimated glomerular filtration rate, CRP C-reactive
protein, TIBC total iron binding capacity, IF immunofluorescent, Ig immunoglobulin, HPF high power field
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771 mg/dL, 8 μg/mL, and 2.7 μg/mL, respectively.
C-reactive protein level and procalcitonin level were
19.6 mg/dL and 0.66 ng/mL, respectively. Computed
tomography (CT) scanning of the brain, chest, and abdo-
men; urinalysis; and cerebrospinal fluid examination did
not detect obvious infections. Interferon-gamma release
assay and serum β-D-glucan assay were negative. Heart
murmurs were not audible, and neither valve vegetation
nor valve regurgitation was observed on transthoracic
echocardiography. Subconjunctival hemorrhage, endoph-
thalmitis, Roth spots, Osler nodes, or Janeway lesions
were not observed. Although no obvious nervous system
abnormalities were noted, a transient conscious disturb-
ance was observed, and a brain magnetic resonance im-
aging scan demonstrated small infarctions (Fig. 3). The
administration of cefmetazole did not improve his condi-
tion. While the International Society of Thrombosis and
Hemostasis disseminated intravascular coagulation (DIC)

Fig. 1 Clinical course of the patient

Fig. 2 Findings of peripheral blood smear. Peripheral blood smear
showed fragmented red blood cells (arrowheads, original
magnification × 1000)
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score was low (3 points) at that time, the patient had a
PLASMIC score of 6; the criteria “hemolysis variable,” “no
active cancer,” “no history of solid-organ or stem-cell
transplant,” “mean corpuscular volume < 90 fL,” “PT-INR
< 1.5,” and “creatinine < 2.0 mg/dL” were positive, and
“platelet count < 30000 /mm3” was negative [3, 4]. The
PLASMIC score is a recently reported scoring system for
predicting a deficiency in ADAMTS13 activity. A high
score (6 or 7) indicates a deficiency in ADAMTS13 activ-
ity and is associated with approximately 90% sensitivity
and specificity [3, 4]. These findings implied the possibility
of TTP, and as such, PEX was started. We planned to ex-
change 1.2 plasma volumes with fresh frozen plasma;
however, for the allergic reaction, 0.85 plasma volumes
(approximately 3 L) were replaced per PEX procedure.
Due to a possibility of cefmetazole-resistant bacterial in-
fection, cefmetazole was changed to piperacillin/tazobac-
tam. After the initiation of those treatments, the patient’s
overall condition quickly improved. Test results for
ADAMTS13 activity and haptoglobin level were obtained
after 4 rounds of PEX, and no significant decrease was ob-
served for the 2 measures (61.2% and 49mg/dL, respect-
ively). Therefore, PEX was ceased at this time. No
apparent causes for secondary TMA were detected by
additional tests (Table 2). During the treatment, his
D-dimer level increased significantly (> 20 μg/mL).

Enhanced CT of the chest, abdomen, and legs did not
demonstrate any apparent thrombi; therefore, DIC was
suspected, and heparin treatment was administered. His
antithrombin level decreased (52%). Cultures of blood,
urine, stool, and cerebrospinal fluid were negative, and
thus, antibiotic treatment was also stopped. His renal in-
sufficiency improved; however, his anemia with schisto-
cytes and thrombocytopenia persisted.
Bone marrow aspiration and biopsy were performed

and revealed hypercellular marrow, mononuclear mega-
karyocytes, dysgranulopoiesis with hypogranulation and
abnormal size, and dyserythropoiesis with nuclear frag-
mentation, multinuclearity, and megaloblastoid changes
(Fig. 4a–c). There was no increase in blasts. Karyotype
analysis revealed a complex karyotype (43XY, − 5, − 16,
add (17)(p11), − 18, − 19, − 20, +mar1, +mar2, 2~3dmin,
Fig. 4d). Based on these findings, the patient was diag-
nosed as having MDS.
One week later, he presented with fever, alteration of

consciousness, development of anemia and
thrombocytopenia, and renal insufficiency again. Procalci-
tonin level was increased (3.72 ng/mL); his condition im-
proved only by treatment with piperacillin/tazobactam.
Causative microorganisms were not detected at that time;
however, Enterococcus faecalis and Haemophilus influen-
zae, which were resistant to cephem antibiotics but

Fig. 3 Findings of magnetic resonance imaging and angiography. a–c Multiple cerebral infarctions were observed on diffusion weighted imaging
(arrowheads). d Magnetic resonance angiography revealed stenosis of the right middle cerebral artery and bilateral posterior cerebral arteries
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susceptible to piperacillin/tazobactam, grew in his urine
culture 3 weeks later, when he presented with fever again
and was treated with piperacillin/tazobactam. Schistocytes
were continuously observed (1.8 to 2.8% of total RBC
count) even after his infection improved.
As a high D-dimer level persisted (> 5 μg/mL) and

deep vein thrombosis of his left lower leg was revealed
by ultrasound examination, treatment with edoxaban
was initiated. D-dimer level returned to normal after 2
months. Finally, schistocytes were no longer observed
on peripheral blood smears.
The patient’s Revised International Prognostic Scoring

System (IPSS-R) score was 6, which is indicative of being
in the high-risk group [5]. Although the patient was rec-
ommended to undergo allogeneic stem cell transplant-
ation or treatment with azacytidine therapy, he and his
sister refused these treatments, and he was transferred
to a recuperation hospital. One month later, he died of
infection, the origin of which was unknown.

Discussion and conclusions
We described a man with subacute-onset and high-risk
MDS who presented with schistocytosis, a rare complica-
tion in MDS patients. His symptoms and laboratory data
mimicked TTP, but these presentations were believed to
be exaggerated by the bacterial infection and DIC.
Schistocytosis occurs in various diseases such as meta-

static cancer, malignant hypertension, DIC, and TMAs
[6]. However, schistocytosis in MDS patients is rare; to
the best of our knowledge, only eight cases have been re-
ported [7–13]. We reviewed all previously reported

cases, and the characteristics of these are summarized in
Table 3. Most of these cases showed anemia,
thrombocytopenia, and the increase of serum LDH and
bilirubin, as well as our case. While the cause of schisto-
cytosis was not detected in three cases, three other cases
were complicated with TTP.
Acute-onset of schistocytosis, occult infection, and ini-

tially low DIC score complicated the present case. The
present patient demonstrated anemia with schistocytes,
thrombocytopenia, worsened renal insufficiency, con-
scious disturbance, and fever, which are known as clas-
sical pentad of TTP, which is a medical emergency and
prompt diagnosis and treatment are critical. The pa-
tient’s PLASMIC score was 6, which is predictive of <
10% of ADAMTS13 activity [3, 4]. Infection was not
clear, and the DIC score was low at that time. He pre-
sented with headache, chest pain, and abdominal pain,
which led to a suspicion of microvascular thrombi by
TTP. The brain magnetic resonance imaging scan re-
vealed small infarctions. Infective endocarditis and car-
diac thrombosis were unlikely. These findings indicated
a high possibility of TTP, and as such, PEX was per-
formed until it was apparent that there was no
ADAMTS13 deficiency.
The treatment with piperacillin/tazobactam improved

the patient several times. His D-dimer level increased
significantly, and his antithrombin level decreased, indi-
cating the complication of DIC induced by infection.
However, schistocytes were observed before the D-dimer
level was increased, and TMA-like symptoms might not
be explained by only DIC. Shiga toxin-producing

Table 2 Examinations for differential diagnosis of primary and secondary thrombotic microangiopathy

Blood

ADAMTS13 61.2% Anti-cardiolipin antibody 12 U/mL

ADAMTS13 inhibitor < 0.5 BU/mL Lupus anticoagulant 1.2

Anti-lipopolysaccharide antibody Negative CMV antigenemia (C10/11) Negative

Anti-dsDNA antibody < 10 U/mL CMV IgM 0.27 (negative)

Anti-Sm antibody < 2.0 U/mL EBV VCA IgG 40×

Anti-SS-A antibody < 1.0 U/mL EBV VCA IgM < 10×

Anti-SS-B antibody < 1.0 U/mL EBV EBNA 10×

Anti-RNP antibody < 2.0 U/mL Influenza A virus < 4×

Anti-centromere antibody < 5.0 Influenza B virus < 4×

Anti-Scl-70 antibody < 1.0 U/mL HIV-1/HIV-2 antibodies Negative

Anti-Jo-1 antibody < 1.0 U/mL HIV-1 p24 antigen Negative

MPO-ANCA < 1.0 U/mL VZV IgG 28.8 (positive)

PR3-ANCA < 1.0 U/mL VZV IgM 0.23 (negative)

Anti-GBM antibody < 2.0 U/mL Parvovirus B19 IgM < 0.8

Feces

Shiga toxin Negative

GBM glomerular basement membrane, CMV cytomegalovirus, EBV Epstein-Barr virus, VCA viral capsid antigen, EBNA EB nuclear antigen, VZV varicella zoster virus
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Fig. 4 Findings of bone marrow aspiration. a–c Bone marrow aspiration showed mononuclear megakaryocyte (a, original magnification × 400),
hypogranular neutrophil (b, arrowhead, original magnification × 1000), and multinuclear erythroblast (c, arrowheads, original magnification ×
1000). d Karyotype analysis of bone marrow demonstrated a complex karyotype (43XY, − 5, − 16, add (17)(p11), − 18, − 19, − 20, + mar1,
+ mar2, 2~3dmin)

Table 3 Case reports regarding schistocytosis in myelodysplastic syndrome patients

Authors (reference) Age Sex Hb (g/dL) Platelet count (103/mm3) LDH (U/L) Total bilirubin (mg/dL) Cause of schistocytosis

Hartz et al. [7] 78 Male 10.6 Normal 380 1.4 Unknown

Rummens et al. [8] Case 1 60 Male 10.3 46 353 0.9 Unknown

Rummens et al. [8] Case 2 59 Male 12 116 N/A N/A Unknown

Leone et al. [9] 20 Male 4.7 30 N/A 4 TTP

Doudenko-Pirozzolo et al. [10] 20 Male 5.5 3 2505 4.6 TTP

Sasaki et al. [11] 21 Female 7.3 20 453 2.2 TTP

Zahid et al. [12] 70 Female 6.2 57 683 3.7 MAHA

Moscoso Martinez et al. [13] 66 Female 6.6 77 1248 1.4 Infection

The present case 59 Male 5.7 52 421 1.7 Infection

Hb hemoglobin, LDH lactate dehydrogenase, TTP thrombotic thrombocytopenic purpura, MAHA microangiopathic hemolytic anemia, N/A not applicable
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Escherichia coli hemolytic uremic syndrome, which is
another cause of primary TMA, was unlikely because of
no evidence of fecal Shiga toxin or serum
anti-lipopolysaccharide antibodies. Collagen diseases
such as systemic lupus erythematosus, ANCA-related
vasculitis, or viral infections such as HIV and cyto-
megalovirus were also unlikely on the basis of serological
findings and because of a lack of obvious symptoms. Al-
though C3, C4, and CH50 levels were not decreased, as
detailed complement functional examinations were not
possible in our hospital, complement-mediated
hemolytic uremic syndrome could not be fully ruled out.
Bacterial infections also can cause TMA, and TMA-like
symptoms such as chest pain, abdominal pain, and head-
ache improved upon treatment with piperacillin/tazo-
bactam in this case. Among previously reported eight
cases of MDS with schistocytosis, one case was associ-
ated with infection [13]. Notably, as in our case, the
MDS patient with infection-associated schistocytes pre-
sented with the classical pentad of TTP, but ADAMTS13
activity was not decreased. In this regard, infection and/
or DIC might be involved in the pathophysiology of this
case.
By the means of bone marrow examinations and the

karyotype analysis, the patient was finally diagnosed as
having high-risk MDS. Patients with MDS have a high
incidence of infection, which is the most common cause
of death during MDS [14]. This is the result of neutro-
penia in addition to granulocyte dysfunction [15]. This
patient did not have neutropenia; however, degranula-
tion and size abnormalities in granulocytes were ob-
served, which may in turn be related to granulocyte
dysfunction. Infections are sometimes occult in MDS pa-
tients [16], and the focus of infection was not obvious in
this case at first. Urinary bacterial infection was detected
later.
As magnetic resonance angiography showed the sten-

osis of cerebral arteries, multiple brain infarctions might
be caused by artery-to-artery embolism or hypoperfusion
of the brain because of infection. Septic embolism is also
a possible cause of multiple brain infarctions; however,
no pathogen was detected on repeated blood cultures,
and cardiac valve vegetation was not observed. Also,
cerebral abscesses and microaneurysms were absent, and
the cerebrospinal fluid culture was negative; therefore,
septic embolism might be unlikely.
Schistocytosis continued for 2 months after the infec-

tion improved with antibiotics. Chronic renal failure has
also been reported as a cause of schistocytosis [17].
However, as schistocytes disappeared after the D-dimer
level dropped within the normal range as a result of
anticoagulant therapy for deep vein thrombosis, blood
coagulation disorder might affect the formation of schis-
tocytes in the present case.

Whenever an infection occurred, the patient showed
renal insufficiency and a disturbance of consciousness.
These might be affected by the preexistence of chronic
kidney disease and a mental disorder as well as high fever.
In summary, we report a case of subacute-onset MDS

with infection, which was initially difficult to distinguish
from TTP.
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