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Further evidence on the underestimation of
the prevalence of TT viral DNA in blood donors

We reassessed the prevalence of TT viral
DNA in Italian blood donors by using primers
derived from a highly conserved non-coding
region of the viral genome. Our previous
underestimation of the prevalence of TTV is
proved by the new figure obtained: 85% vs 5%.
Again, we observed no difference with respect
to a group of potential donors with elevated
alanine aminotransferase levels.

Sir,
We recently reported a 5% prevalence of TTV

DNA in Italian blood donors. This prevalence
was not significantly different with respect to
that in a group of potential donors with elevat-
ed serum alanine aminotransferase (ALT) lev-
els.1 At the time we started our investigation,
data reported from all over the world were
showing not only TTV infection to be wide-
spread in the normal population but also to
have a geographical distribution. In fact, by
using primers derived from the N22 clone, a
wide range of TTV prevalence had been
observed,2-8 as shown in Table 1. This region of
the viral genome was being widely employed
since it allowed phylogenetic analysis to be car-
ried out. Such analysis had revealed a marked
genome heterogeneity of the virus and the exis-
tence of several TTV types and subtypes. In our
study we used two sets of semi-nested primers
recognizing an internal region of the N22 clone
and observed, by sequencing the amplified
products, a comparable degree of sequence vari-
ability. On this basis, we felt that the portion of
the viral genome corresponding to clone N22
was not suitable for detecting all variants of the
virus and that therefore factors other than geo-
graphical differences were contributing to the
wide range of TTV prevalence worldwide, espe-
cially to the discrepancies in TTV frequency
observed within the same country, as in the case
of Thailand7,8 and Italy.1,2 With respect to Japan-
ese blood donors, Takahashi et al. had already

pointed out the importance of using an appro-
priate set of conserved primers. In fact, when
they selected a pair of primers (T801/T935) that
specifically amplifies a portion of a non-coding
region of the viral genome spanning nucleotides
6-204 of the prototype isolate TA278, they
detected TTV DNA in 92% of healthy adults9 as
opposed to 12% determined earlier for blood
donors in Japan.3 More recently, Leary et al. con-
firmed, by using three novel sets of nested
primers amplifying highly conserved non-coding
regions, that TTV infection in the human popu-
lation has so far been underestimated.10 These
findings prompted us to re-evaluate the preva-
lence of TTV DNA in the same 500 Italian blood
donors by using the set of nested primers proved
by Leary et al. to be the most efficient one. The
region amplified is comprised between nt 3087
and nt 3392 of the TA278 sequence. The over-
all prevalence resulted to be 85±3% (425/500)
with all the previously positive samples con-
firmed as positive. No statistically significant dif-
ference was observed with respect to the preva-
lence in the 95 potential donors with elevated
ALT levels (79±8%). The specificity of the ampli-
fication was confirmed by sequencing the poly-
merase chain reaction (PCR) products and by
comparing the sequences with those stored in
databanks. Although the role of TTV in human
liver disease is still unclear, our results once again
point to the dubiousness of TTV having a role in
unexplained hepatitis. The dramatic reversal of
the previously estimated TTV prevalence in
blood donors as shown here and by other
groups confirms that caution should be used
whenever employing PCR to study the epidemi-
ology of viral infections, the choice of primers, in
terms of specificity and sensitivity, being of cru-
cial importance.

Giulio Pisani, Karen Cristiano, Guillermo Bisso,
Maria Wirz, Giuliano Gentili 

Laboratory of Immunology, Istituto Superiore di Sanità, Rome, Italy

1218

Haematologica vol. 85(11):November 2000

scientific correspondence

Table 1. Distribution and prevalence of TTV in blood donors
as assessed by using primers NG059, NG063, and NG061
derived from the N22 clone.

Country Prevalence Reference

Italy 5% 1
Italy 22% 2
Japan 12% 3
USA 1% 4
UK 4% 5
Germany 14% 6
Thailand 36% 7
Thailand 7% 8



Key words
TTV DNA; blood donors; ALT.

Correspondence
Giuliano Gentili, Ph.D., Laboratory of Immunology,

Istituto Superiore di Sanità, Viale Regina Elena, 299,
00161 Rome, Italy. Phone: international +39-06-
49902346-Fax: international +39-06-49387115- E-
mail: ggentili@iss.it

References

1. Pisani G, Antigoni I, Bisso G, et al. Prevalence of TT
viral DNA in Italian blood donors with and without
elevated serum ALT levels: molecular characterization
of viral DNA isolates. Haematologica 2000; 85:181-
5.

2. Prati D, Lin YH, De Mattei C, et al. A prospective study
on TT virus infection in transfusion-dependent
patients with β-thalassemia. Blood 1999; 93:1502-5.

3. Okamoto H, Nishizawa T, Kato N, et al. Molecular
cloning and characterization of a novel DNA virus
(TTV) associated with posttransfusion hepatitis of
unknown etiology. Hepatol Res 1998; 10:1-16.

4. Charlton M, Adjei P, Poterucha J, et al. TT-virus infec-
tion in North American blood donors, patients with
fulminant hepatic failure, and cryptogenic cirrhosis.
Hepatology 1998; 28:839-42.

5. Simmonds P, Davidson F, Jarvis LM. Transfusion
transmitted virus. Lancet 1998; 352:1310-1.

6. Schröter M, Feucht HH, Zöllner B, et al. Prevalence of
TTV viremia among healthy subjects and individuals at
risk for parenterally transmitted diseases. Hepatol Res
1999; 13:205-11.

7. Poovorawan Y, Theamboonlers A, Jantaradsamee P,
Kaew-in N, Hirsch P, Tangkitvanich P. Hepatitis TT
virus infection in high-risk groups. Infection 1998;
26:355-8.

8. Tanaka H, Okamoto H, Luengrojanakul P, et al. Infec-
tion with an unenveloped DNA virus (TTV) associat-
ed with posttransfusion non-A to G hepatitis in
hepatitis patients and healthy blood donors in Thai-
land. J Med Virol 1998; 56:234-8.

9. Takahashi K, Hoshino H, Ohta Y, Yoshida N, Mishiro
S. Very high prevalence of TT virus (TTV) infection in
general population of Japan revealed by a new set of
PCR primers. Hepatol Res 1998; 12:233-9.

10. Leary TP, Erker JC, Chalmers ML, Desai SM, Mushah-
war IK. Improved detection systems for TT virus reveal
high prevalence in humans, non-human primates and
farm animals. J Gen Virol 1999; 80:2115-20.

Karyotype refinement in five patients with
acute myeloid leukemia using spectral 
karyotyping

Five patients with acute myeloid leukemia
showing several complex rearrangements were
examined by spectral karyotype (SKY) analysis.
Twenty rearrangements, misclassified or unde-
tected by standard cytogenetic techniques,
were identified. The present study supports the
ability of SKY to detect the organization of
chromosome rearrangements and to identify
new prognostic markers.

Sir,
Highly rearranged karyotypes and indecipher-

able marker chromosomes often found in
leukemia cells are usually difficult to define using
standard cytogenetic techniques. Fluorescence
in situ hybridization (FISH) has partially over-
come these limitations by using specific chro-
mosome probes.1,2 More recently, spectral kary-
otype (SKY) analysis, based on the cohybridiza-
tion of 24 fluorescently labeled chromosome
painting probes provides precise identification
of marker chromosomes and cryptic transloca-
tions.3,4 Improvement in karyotype definition is
important for investigating genes involved in
hematologic diseases. We studied five patients
with different acute myeloid leukemia (AML)
showing complex chromosome rearrangements
at standard cytogenetic investigation. SKY analy-
sis identified six marker chromosomes, 11
translocations and three insertions which were
undetected by G banding (Table 1). In the first
patient with an AML-M0 subsequent to a RAEB,
SKY analysis showed a number of anomalies
including a t(11;12) and a trisomy 11q (Figure
1) which allowed us to uncover loss of the TEL
gene and triplication of the MLL gene. TEL on
12p12 and MLL on 11q23 have been implicat-
ed in development of either myelodysplastic syn-
drome (MDS) or acute leukemia.1,5-6 We suggest
that loss of TEL had a role in the development
of MDS while the other abnormalities, including
amplification of MLL, could have been impli-
cated in acute transformation as well as in the
severe and rapid course of the disease; indeed
this patient was unresponsive to therapy and
died three months later. In the second patient
SKY analysis, performed during RAEB to AML
transition, showed a t(1;15) together with a 12q
insertion onto 5q13. Rearrangements involving
the 5q arm are well documented both in MDS
and in AML patients.1,7 We argue that this
rearrangement was the primary cause of  RAEB
and in association with other chromosome
changes had a role in the acute transformation
into AML. The third patient with AML-M1 had
a trisomy 8 and i(8q) resulting in a pentasomy
8q which SKY analysis revealed was associated
with i(5p). Both pentasomy 8q and i(5p) have
rarely been reported in AML.1,8 Chromosome 8
numerical abnormalities are known to have a
poor prognostic significance.1 We suggest that
pentasomy 8q, through gene amplification, was
implicated in the origin and in the severe course
of the disease (three months survival) while a
role for i(5p) is unclear at present but requires
further study. In the fourth patient with a diag-
nosis of AML-M2 without typical t(8;21) as
shown by FISH, SKY revealed del(5)(q13) which
could well be implicated in the origin of AML.
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