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Application of a diagnostic algorithm for
inherited thrombocytopenias to 46 consecutive
patients

Once considered exceptionally rare,
inherited thrombocytopenias are
increasingly recognized as a spectrum

of clinical disorders ranging from severe dis-
eases discovered early in infancy to mild con-
ditions incidentally identified in adults. As for
many other rare diseases,  knowledge about
inherited thrombocytopenias is not very
widespread and the diagnosis is usually made
only in a few specialized centers. As a conse-
quence, several patients are not properly clas-
sified or receive a definite diagnosis only after
a long delay. A definite diagnosis for patients
with hereditary thrombocytopenias is
required in order to determine the prognosis
and the best therapeutic approach. Moreover,
it defines the risk of transmitting the disor-
der to progeny, and in many cases allows
antenatal diagnosis. The Italian Gruppo di
Studio delle Piastrine has recently proposed
an algorithm to facilitate the diagnosis of

these disorders.1 This  algorithm is based on a
first phase of clinical investigations and sim-
ple laboratory tests to put forward diagnos-
tic hypotheses also in non-specialized cen-
ters, and is followed by a second phase of
more complex studies. To validate this diag-
nostic algorithm, we applied it retrospective-
ly to 46 consecutive patients who had been
studied at a single institution during the last
5 years.  For a detailed discussion of the clin-
ical and biological features of genetic throm-
bocytopenias affecting our patients we refer
the reader to recent reviews on this topic.2,3

Design and Methods

Diagnostic algorithm 
The diagnostic algorithm was recently

described in detail elsewhere.1 In brief, it is
composed of a first phase requiring simple

Background and Objectives. The Italian Gruppo di Studio delle Piastrine recently devel-
oped a diagnostic algorithm to assist clinicians in the diagnosis of inherited thrombocy-
topenias. This algorithm is based on the simplest possible diagnostic investigations and
can also be used in centers that are not highly specialized. The aim of the present study
was to validate this diagnostic algorithm by applying it to a case series of genetic throm-
bocytopenias.

Design and Methods. The diagnostic algorithm was applied retrospectively to 46 con-
secutive patients observed during the last five years at a single institution. Twenty-eight
were affected by defined illnesses or their variants, while 18 had a disorder that did not
fit the criteria for any known genetic thrombocytopenia. The study was based on the eval-
uation of clinical records and laboratory tests. 

Results. The diagnostic algorithm recognized: 4 homozygous and 4 heterozygous
Bernard-Soulier syndromes, 11 MYH9-related diseases, one von Willebrand’s disease type
2B, one gray platelet syndrome and one X-linked thrombocytopenia with thalassemia.
Moreover, it identified 4 patients with the clinical and laboratory features of heterozy-
gous Bernard-Soulier syndrome not caused by mutations in the coding region of the GPI-
bα, GPIbβ, GPIX or GPV genes, and two patients with the clinical phenotype of MYH9-
related disease but without MYH9 mutations. Since the diagnostic flow chart did not allow
prompt recognition of two subjects with MYH9-related disease, we introduced a small
change to the previously proposed flow chart to obviate this defect.

Interpretation and Conclusion. The diagnostic algorithm correctly diagnosed 26 of 28
patients with known disorders or phenotypic variants of known disorders. By a simple mod-
ification of the investigation sequence, its sensitivity reached 100%. The algorithm also
identified 18 patients with new, as yet uncharacterized forms of genetic thrombocy-
topenia. 
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investigations, and a second phase based on more spe-
cialized studies. In the first phase, patients are catego-
rized according to the presence (syndromic forms) or
absence (non-syndromic forms) of clinical features oth-
er than those deriving from the platelet defects.  In syn-
dromic forms, history and physical examination lead to
a diagnostic suspicion. For non-syndromic thrombocy-
topenias, platelet size directs the sequence of investiga-
tions required to generate a diagnostic hypothesis and to
confirm it. In patients with small platelets, X-linked
thrombocytopenia is suspected. In subjects with normal-
sized platelet, a diagnosis of congenital amegakaryocyt-
ic thrombocytopenia (CAMT) or thrombocytopenia 2
(THC2) is considered. Specific investigations need to be
carried out in patients with macrothrombocytopenia.
These investigations include morphologic examination
of May-Grünwald-Giemsa (MGG)-stained peripheral
blood smears, evaluation of ristocetin induced in vitro
platelet agglutination, and search for spontaneous in vit-
ro platelet aggregation. Based on the findings of the
screening phase, the diagnostic algorithm indicates the
specialized investigations for the final diagnosis.

Patients 
The diagnostic algorithm was applied to 46 consecu-

tive, unrelated patients who were studied over the last
five years for an inherited thrombocytopenia of unknown
origin at the Center for Thrombosis and Hemostasis of
the IRCCS Policlinico San Matteo, Pavia, Italy. The genet-
ic origin of thrombocytopenia was assigned when either
the disease segregated within the family or after exclu-
sion of all the causes of non-genetic thrombocytopenias
in subjects with a low platelet count since birth. Com-
plete clinical records, including medical history, physical
examination, results of in vitro platelet aggregation and
morphologic examination of peripheral blood films were
available for all patients. When the results of other inves-
tigations required by the diagnostic algorithm were not
available, the patients were recalled again and the exam-
inations were performed. For those cases previously
reported in the literature, we refer the readers to the
corresponding references for a detailed description.

Methods 
Evaluation of platelet count and size. Platelet count

and volume were ascertained by automatic examination
of blood samples. Since automated cell counters enu-
merate and size particles ranging within a specified vol-
ume window (e.g., 2-20 fL for platelets), platelet count
and volume may be underestimated in patients with
large platelets. Moreover, cell counters do not calculate
mean platelet volume in the presence of low platelet
numbers or severe platelet anisocytosis. For these rea-
sons, we also counted platelets with a hemocytometer by
phase microscopy, and determined the percentages of

platelets with a diameter < 4 µm, from 4 to 8 µm, and
larger than 8 µm on MGG-stained blood films by micro-
scope observation. Normal value ranges were calculated
in 50 healthy donors. Five hundred platelets were exam-
ined for each affected or control subject.

Morphologic and immuno-morphologic
examination of peripheral blood smears

In addition to a correct evaluation of platelet size,
MGG-stained peripheral blood smears were examined in
order to identify: (a) platelets lacking in azurophilic gran-
ules that are typical of gray platelet syndrome (GPS); (b)
red blood cell anisopoikilocytosis and microcytosis (not
deriving from sideropenia), which are present in X-linked
thrombocytopenias caused by mutations of GATA-1; (c)
the light-blue inclusions in the cytoplasm of polymor-
phonuclear leukocytes (Döhle-like bodies) that are often
detected in MYH9-related disease (MYH9-RD). In
patients with suspected MYH9-RD, immunocytochemi-
cal studies on peripheral blood films with antibodies
against the heavy chain of non-muscle myosin IIA
(NMMHC-IIA) were performed in order to confirm the
diagnostic hypothesis. In fact, whereas NMMHC-IIA is
homogeneously distributed within granulocyte cyto-
plasm in controls, it always presents a spotty distribution
in MYH9-RD.4

In vitro platelet aggregation
In vitro platelet agglutination induced by ristocetin (3,

1.5 and 0.5 mg/mL)(Sigma Chemical Co, St. Louis, MO,
USA) was evaluated in citrated platelet-rich plasma (PRP)
using Born’s method, as previously reported.5 The search
for spontaneous platelet aggregation was done by stir-
ring a PRP sample in the aggregometer for 10 minutes
without agonists. When spontaneous in vitro platelet
aggregation and/or enhanced platelet response to risto-
cetin were observed, mixing experiments were performed
in order to distinguish between platelet-type von Wille-
brand’s disease (PTvWD) and von Willebrand’s disease
type 2B (vWD2B).2

Flow cytometry
Surface expression of platelet glycoproteins (GP) was

investigated in PRP by flow cytometry with an Epics XL
flow cytometer (Coulter Corporation, Miami, FL, USA) as
previously reported.5 The following monoclonal antibod-
ies (mAbs) were used: SZ21 (Immunotech) that recog-
nizes GPIIIa (CD61); P2 (Immunotech) recognizing GPIIb
in the intact complex with GPIIIa (CD41); MB45 (CLB,
Amsterdam, the Netherlands) and SZ2 (Immunotech)
against GPIbα (CD42b); FMC25 (kindly provided by Zola
H, Adelaide, Australia) and SZ1 (Immunotech) that rec-
ognize GPIX (CD42a); SW16 (CLB) against GPV (CD42d);
and 11E4B7.6 (Immunotech) against glycophorin A
(CD235a). MO2 (Coulter Corporation) was used as a neg-
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ative control. Fluorescein isothiocyanate-conjugated
goat anti-mouse IgG (GAM-FITC) was purchased from
Coulter Corporation. SDS-PAGE of platelets was per-
formed as previously described.6

Globin chain synthesis
In vitro globin chain synthesis was evaluated accord-

ing to Weatherall et al. as previously reported.7

Mutation screening
Molecular analysis of the genes encoding NMMHC-

IIA, GATA-1 and GPIbα was performed as described else-
where.5,7,8 To screen GPIβ, GPIX and GPV for mutations,
polymerase chain reaction (PCR) amplifications were car-
ried out under standard conditions using specific oligo-
nucleotides available on request (savoia@tigem.it). PCR
products were directly sequenced using dye terminator
chemistry (Big Dye Terminator Cycle Sequencing kit,
Applied Biosystems) following the instructions in the
user’s manual. The electrophoresis of the cycle-sequenc-
ing products was carried out in an ABI 377 automatic
sequencer (Applied Biosystems) and data analyzed using
specific ABI sequencing analysis software (Applied
Biosystems). 

Results

Diagnostic algorithm: phase 1
The screening phase of the diagnostic algorithm,

which includes medical history, physical examination,

microscopy evaluation of MGG-stained peripheral blood
films and in vitro platelet aggregation, allowed us to
raise a diagnostic suspicion in 18 of 46 patients through
the following steps. 

History and physical examination identified 4 patients
with syndromic thrombocytopenias. In addition to a
bleeding diathesis ranging from mild to severe, all of
them had the additional features of nephritis associated
with cataract and/or hearing loss, suggesting MYH9-RD.
Examination of MGG-stained blood films supported the
diagnostic suspicion of MYH9-RD raised by history and
examination in two patients who had a large number of
giant platelets (platelets larger than 8 µm) and Döhle-like
bodies in leukocytes. In contrast, the diagnosis of MYH9-
RD remained doubtful in the other two patients because
they had neither Döhle-like bodies nor giant platelets, but
only mild platelet macrocytosis. Evaluation of blood
smears in patients with non-syndromic thrombocytope-
nias suggested a MYH9-RD in 7 additional patients with
Döhle-like bodies and giant platelets. Moreover, the find-
ing of giant and pale platelets lacking azurophilic gran-
ules prompted the diagnostic suspicion of GPS in one
case. Finally, the observation of large platelets plus red
cell anisopoikilocytosis with microcytosis in one male
patient with a possible X-linked disorder suggested a
possible diagnosis of X-linked thrombocytopenia with
thalassemia (XLTT).

Finally, in vitro platelet function studies generated
diagnostic hypotheses in 5 cases. An absent or severely
reduced ristocetin-induced platelet agglutination strong-
ly suggested the diagnosis of homozygous Bernard-Souli-

Table 1. Diagnosis, age at diagnosis, platelet count and size in the series of patients to whom the diagnostic algo-
rithm was applied.

Mean platelets ×109/L (range) Mean % of platelets by diameter size (range)
No. Mean age

of patients in yr. Cell counter Microscopy <4 µm 4-8µm > 8 µm

Homozygous BSS 4 29.5 (6-52) 20 (5-32) 57.3 (51-69) 64 (45-83) 30 (15.5-43) 5.1 (1.5-12)

Heterozygous BSS 4 46.7 (20-60) 41.2 (30-54) 81.5 (60-104) 71.1 (60-82.4) 25.8 (16-36.5) 3.0 (1.6-4)

Heterozygous BSS-like 4 35.6 (22-45) 94.3 (54-119) 123.6 (65-176) 87.1 (79-91) 11 (7-18) 1.5 (0.6-3)

MYH9RD 11 30.6 (5-48) 11.1 (0-39) 61.8 (18-124) 41.3 (21-71) 33.8 (20.5-54)22.6 (2.5-38.5)

MYH9RD-like 2 18 (15-21) 64 (28-100) 78 (46-110) 73.5 (60.1-87) 24.6 (12-37.2) 1.7 (1.1-2.3)

vWD2B 1 9 1 32 65.5 28 6.5

GPS 1 65 25 68 70 25 5

XLTT 1 10 75 126 88.7 11 0.3

Unknown disorder
large platelets 16 31 (16-56) 75 (20-133) 105 (37-145) 77.3 (54-91) 18.9 (7-34) 2.9 (1-12)
normal-sized platelets 2 47 (33-61) 59 (42-77) 56.5 (39-74) 96.2 (95.5-97) 2.8 (2.5-3.1) 0.5 (0-1)

Normal range 150-400 150-400 87-100 0-10 0-1

BSS: Bernard-Soulier syndrome; MYH9RD: myosin 9-related disease; vWD2B: von Willebrand’s disease type 2B; GPS: gray platelet syndrome;
XLTT: X-linked thrombocytopenia with thalassemia.
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er syndrome (BSS) in four patients with giant platelets,
while the association of spontaneous in vitro platelet
aggregation with platelet agglutination after 0.5 mg/mL
ristocetin (a dose of ristocetin that does not evoke a
response in normal platelets) indicated the possibility of
PTvWD or vWD2B in one patient. 

In summary, phase I of the diagnostic algorithm
allowed us to suspect the following diagnoses: 11MYH9-
RD (n=1), homozygous BSS (n=4), XLTT (n=1), GPS (n=1)
and PTvWD or vWD2B (n=1). However, the majority (28
out of 46) of the patients remained without any poten-
tial diagnostic suspicion. Based on microscope evalua-
tion, 26 had a platelet macrocytosis, which ranged from
mild to severe, while only two had platelets of normal
size.

Diagnostic algorithm: phase 2
Patients with a diagnostic hypothesis generated
by the screening phase

Patients with a suspected diagnosis generated by phase
I underwent additional specific investigations in order
to confirm the diagnostic hypothesis.

Immunocytochemical study of NMMHC-IIA localiza-
tion within granulocytes detected spots of NMMHC-IIA
aggregates in all the 9 patients presenting with Döhle-
like bodies and giant platelets. The diagnosis of MYH9-
RD was confirmed by the identification of MYH9 muta-
tions in all of them (4 patients have already been report-
ed).4 In contrast, the two patients (one has been described
previously)4 (Medicine) with autosomal dominant macro-
thrombocytopenia and nephritis plus cataract and/or
hearing loss, but without giant platelets and Döhle-like
bodies had normal NMMHC-IIA distribution within gran-
ulocytes and no MYH9 mutations, thus indicating genet-
ic heterogeneity of subjects with this clinical phenotype.  

Platelet flow cytometry showed severely reduced or
absent binding of monoclonal antibodies against com-
ponents of the GPIb/IX/V complex in the 4 subjects with
defective in vitro platelet agglutination induced by ris-
tocetin, thus confirming the diagnostic suspicion of
homozygous BSS.

SDS-PAGE of platelets demonstrated severe deficien-
cy of α-granule proteins in the patient with pale platelets
on MGG blood films, thus confirming the diagnosis of
GPS.  

Analysis of globin chain synthesis and morphologic
bone marrow examination further supported the diag-
nostic suspicion of XLTT by demonstrating an unbalanced
α/non-αglobin chain ratio and a severe dysmegakary-
ocytopoiesis, respectively. The diagnosis was definitely
confirmed by identification of the R216Q mutation in
GATA-1 (this case has been recently published).7

The study of in vitro platelet function in the patient
with possible PTvWD or vWD2B showed that the
patient's plasma was able to enhance the response of

normal platelets to ristocetin, while washed platelets
from the patient agglutinated normally after ristocetin
addition when resuspended in normal plasma. On this
basis, a diagnosis of vWD2B was made. 

Patients without a diagnostic hypothesis
generated by the screening phase

Phase 1 of the diagnostic algorithm did not raise a
diagnostic suspicion for 28 patients. 

In 10 of the 26 subjects with platelet macrocytosis,
flow cytometry showed that binding of monoclonal anti-
bodies against components of GPIIb/IIIa complex was
higher than normal, as expected for large-sized platelets.
The levels of the GPIb/IX/V components were instead low
or normal. However, in all cases the ratio between
GPIb/IX/V and GPIIb/IIIa was near 50% of that in controls,
thus suggesting a diagnosis of heterozygous BSS. The
Ala156Val mutation of GPIbα (also known as Bolzano
mutation) was identified in 4 cases (two of them have
been published),5 while no mutation in the coding region
of the GPIbα, GPIb, GPIX or GPV genes has been found
in other 4 subjects (preliminary data of these patients
have been reported).5 In the remaining two patients the
diagnostic suspicion of heterozygous BSS was denied by
immunocytochemistry for NMMHC-IIA, which identified
the spotty distribution of the protein typical of MYH9-
RD in neutrophils, although no recognizable Döhle-like
bodies were present on MGG-stained blood films. One of
these patients has been described previously,4 and it was
suggested that the discrepancy derived from the very
small size of NMMHC-IIA clumps, which made them
unrecognizable as Döhle-like inclusions on MGG smears.
In both patients the presence of the R702H mutation of
MYH9 confirmed the diagnosis of MYH9-RD. 

In the remaining 16 macrothrombocytopenic patients
without a diagnosis, flow cytometry did not identify gly-
cophorin A on the platelet surface, thus excluding
macrothrombocytopenia with platelet expression of gly-
cophorin. In half of them an autosomal dominant trans-
mission of the disorder was identified, and therefore a
diagnosis of Mediterranean macrothrombocytopenia
should be assigned. Since Mediterranean macrothrom-
bocytopenia is a vague diagnosis deriving from the exclu-
sion of all autosomal dominant disorders with platelet
macrocytosis, and likely to be genetically heterogeneous,
we prefer to refer to these 8 patients as affected by an
undefined macrothrombocytopenic disorder.

In the two patients with normal platelet size, bone
marrow examination excluded congenital amegakary-
ocytic thrombocytopenia, while the hypothesis of a plau-
sible implication of the THC2 gene was not tested
because the two families were not large enough to
establish a linkage on chromosome 10p12.1, where the
gene is localized.9



Additional investigations
All patients without a diagnosis based on the investi-

gations indicated by the diagnostic algorithm underwent
additional testing. In all of them flow cytometry for
platelet GP, in vitro study of platelet aggregation induced
by ADP, collagen, epinephrine and ristocetin, immunocy-
tochemistry for NMMHC-IIA and complete blood counts
were performed independently of the algorithm’s
requirements. No specific alteration was detected, leav-
ing these patients without a diagnosis because they did
not fulfill the criteria for any of the known inherited
platelet disorders.

Discussion

The diagnosis of inherited thrombocytopenias is
commonly considered difficult and physicians often do
not deal with a patient's disorder, especially when the
platelet count is not severely reduced and/or a bleed-
ing diathesis is absent or mild. Our experience con-
firms this situation, in that 40 of the 46 patients
recently investigated at our institution for a diagnos-
tic purpose were adults. The long delay in reaching a
definite diagnosis was not without consequences, since
7 subjects underwent undue splenectomy before our
observation (three with MYH9-RD, three with homozy-
gous BSS, and one with heterozygous BSS).10 In con-
trast, a correct diagnosis defines prognosis and trans-
lates into improvement of the patients’ care. For
instance, stem cell transplantation can cure patients
with poor prognosis disorders,11,12 and desmopressin
infusion can transiently reduce the bleeding tendency
in specific illnesses.13,14 Since patients might remain
without a diagnosis despite accurate investigation, a
systematic diagnostic approach to inherited thrombo-
cytopenias also serves the purpose of classifying
affected individuals within homogenous classes of new
disorders, which are worthy of scientific research. The
main aim of our study was to validate the diagnostic
algorithm recently proposed by the Italian Gruppo di
studio delle piastrine1 and define potential limitations
or improvements on a cohort of 46 unrelated patients.
Based on the investigation sequence indicated by the
diagnostic flow chart, we were able to classify 22 of 46
patients as having well-defined forms of genetic
thrombocytopenias and 6 patients as having new vari-
ants of known disorders. Moreover, 8 subjects with
autosomal dominant macrothrombocytopenia could be
classified as having Mediterranean macrothrombocy-
topenia but, as already discussed, this diagnosis is a
wastebasket, and we decided to include these cases
within the category of undefined macrothrombocy-
topenias. On this basis, 18 subjects remained without
a definite diagnosis in spite of additional investiga-

tions other than those required by the diagnostic algo-
rithm, thus indicating that they were affected by new
forms of inherited thrombocytopenias. 

Although the first screening phase (history and
examination, morphologic evaluation of MGG-stained
peripheral blood film, in vitro platelet response to stir-
ring, ristocetin-induced in vitro platelet agglutination)
is quite simple and can be performed in non-special-
ized institutions, it was considerably specific in for-
mulating diagnostic hypotheses, since 16 out of 18
suspected diagnoses were subsequently confirmed by
specialized tests. Moreover, a definite diagnosis or a
correct diagnostic suspicion was obtained in 20 of 22
patients with classical forms of inherited thrombocy-
topenias by a few, simple investigations: examinations
of the screening phase, immunocytochemistry for
NMMHC-IIA, and flow cytometry for platelet GPIb/IX/V
and GPIIb/IIIa. Since the instruments required for these
investigations (light microscope, platelet aggregome-
ter and flow cytometer) are available in many clinical
institutions, the proposed algorithm could assist a
large number of non-specialized physicians in the
diagnostic approach to patients with genetic throm-
bocytopenias. When required, the diagnostic hypoth-
esis could be subsequently confirmed in centers with
specialized experience in the suspected disorder, and
patients with new illnesses referred to research insti-
tutions. 

Nevertheless, the previous algorithm should be par-
tially modified because two patients with platelet
macrocytosis, no recognizable Döhle-like bodies at
MGG smears, and defective GPIb/IX/V complex were
indeed affected by MYH9-RD, as confirmed by molec-
ular analysis. In the diagnostic algorithm, flow cytom-
etry was established as the initial screening for non-
syndromic macrothrombocytopenias without abnor-
malities of platelet aggregation or peripheral blood
films. Conversely, immunocytochemistry for NMMHC-
IIA was recommended only in patients with normal
GPIb/IX/V complex. Our study indicates that immuno-
cytochemistry for NMMHC-IIA should precede flow
cytometry, in that a defect of the GPIb/IX/V complex15

and the absence of Döhle-like bodies4 do not exclude
the diagnosis of MYH9-RD. The diagnostic algorithm
including this change is reported in Figure 1. In our
case series it recognized all patients with classical
forms of inherited thrombocytopenias (Figure 2).

Apart from testing the diagnostic algorithm, our
review of a large series of consecutive patients with
inherited thrombocytopenias deserves a few com-
ments. First of all, the findings for 39% of patients did
not fit with any well-defined platelet disorder. This is
likely to be an overestimation of the real prevalence of
new disorders in Italy, since our institute is specialized
in platelet disorders, and it is therefore possible that
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Figure 2. Results of the applica-
tion of the diagnostic algorithm
shown in Figure 1 to our case
series. Eight patients with auto-
somal dominant macrothrombo-
cytopenias could be classified as
being affected by Mediterranean
macrothrombocytopenia. Howev-
er, this diagnosis is vague and we
decided to include affected
patients within the group of
unclassified forms.

46 pts. with hereditary
thrombocytopenias  

First phase of the 
diagnostic algorithm

Second phase of the 
diagnostic algorithm

Second phase of the 
diagnostic algorithm

28 pts. with no diagnostic
hypotheses

18 pts. with diagnostic
hypotheses
11 MYH9RD
4 homozygous BSS
1 XLTT
1 GPS
1 PTvWD/vWD2B

2 pts. with new
variant of 
classical forms
2 MYH9RD-like

6 pts. with
classical forms
4 BSS
2 MYH9RD

4 pts. with new
variants of 
classical forms
4 heterozygous 
BSS-like

18 pts. with yet
unclassified forms
(8 of them could 
be classified as 
“Mediterranean
MTCP)

16 pts. with
classical forms
9 MYH9RD
4 homozygous BSS
1 XLTT
1 GPS
1 PTvWD/vWD2B

Figure 1. Diagnostic algo-
rithm for hereditary thrombo-
cytopenias prepared by the
Italian Gruppo di Studio delle
Piastrine and modified
according to the results of
the present study. The
changes are included in the
square. XLT: X-linked throm-
bocytopenia; CAMT: congen-
ital amegakaryocytic throm-
bocytopenia; THC2: autoso-
mal dominant thrombocy-
topenia 2; VCFS: velocardio-
facial syndrome; TCPT: Paris-
Trousseau type thrombocy-
topenia; JBS: Jacobsen's syn-
drome; CTRUS: amega-
karyocytic thrombocytopenia
with radio-ulnar synostosis;
TAR: thrombocytopenia with
absent radii; WAS: Wiskott-
Aldrich syndrome; FPD/AML:
familial platelet disorder and
predisposition to acute myel-
ogenous leukemia; GPS: gray
platelet syndrome; XLTT: X-
linked thrombocytopenia
with thalassemia; BSS:
Bernard-Soulier syndrome;
PTvWD: platelet-type or pseu-
do von Willebrand’s disease;
MTCP: benign Mediterranean
macrothrombocytopenia;
RIPA: ristocetin-induced
platelet aggregation; SPA:
spontaneous platelet aggre-
gation; NMMHC-IIA: non-
muscle myosin heavy chain
IIA.
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our case series was rich in patients with diagnostic
difficulties. Nevertheless, the percentage of subjects
with unknown diseases is impressive and confirms that
many platelet disorders are still waiting to be charac-
terized.  Second, our study contributes to the identifi-
cation of new inherited thrombocytopenias. The pres-
ent case series includes two patients with autosomal
dominant macrothrombocytopenia and glomeru-
lonephritis plus cataracts and/or hearing loss, but
without the MYH9 mutations of MYH9-RD. A patient
with a similar phenotype was described by Kunishima
in Japan,16 thus indicating that at least one disorder
with the clinical features of MYH9-RD but a different,
yet unknown, genetic defect occurs in different parts
of the world. The present study also includes 4 previ-
ously published patients with suspected heterozygous
BSS for whom preliminary experiments had suggested
the absence of the more frequent BSS mutations.5 Now
the sequence of the coding region of the genes for
GPIbα, GPIbβ, GPIX and GPV has been completed and
no mutations have been found. Whether these patients
carry alterations in intronic or regulatory sequences of
the GPIb/IX/V subunits or in a new gene, is at present

unknown. Finally, although our study has little epi-
demiological value due the enrollment bias discussed
previously, in our experience BSS and MYH9-RD are
the most frequent inherited thrombocytopenias in
Italy.

In conclusion, we suggest that the diagnostic algo-
rithm proposed by the Italian Gruppo di Studio delle
Piastrine might assist non-specialized staff in the
process of diagnosing inherited thrombocytopenias
and provide criteria for selecting patients for the char-
acterization of new disorders that we are, at present,
unable to classify.
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