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Prognosis Value of Residual Disease Monitoring by Polymerase Chain Reaction in Patients With
CBFb/MYH11-Positive Acute Myeloblastic Leukemia

To the Editor: (UPN1) for a variant of the E-type5 transcript. Patients UPN 198,
92, 91, and 319 were studied at Necker-Enfants Malades (Paris,
France) using C1/M1/C2 primers and seminested PCR as previouslyPericentric inversion of chromosome 16, translocation (16;16),

and del(16q), resulting in a chimeric fusion of the CBFb and MYH11 described,1 whereas patients UPN 1, 5, 7, 9, 11, and 12 were tested
at Institut Paoli-Calmettes (Marseille, France) with C4 (5*-AGG-genes, are typically seen in the M4Eo French-American-British

(FAB) subset of acute myelogenous leukemias (AML). Karyotypic CCTTTGAAGAGGCTGGG-3*) and M0 (5*-AGCGGGCCCTGG-
AGACCCAG-3*) primers in a single-round PCR followed bydetection of these abnormalities can be difficult, particularly in the

minimal residual disease (MRD) setting. To date, only 15 patients, hybridization with an internal P3b CBFb probe (5*-AGACAGGTC-
TCTCATCGGGAGG-3*) and autoradiography.6 The two labora-in four publications,1-4 have been studied for MRD by reverse tran-

scription-polymerase chain reaction (RT-PCR) detection of CBFb/ tories achieved the same level of sensitivity (1004 cellular equivalent
{ 1 log) as controlled by dilution experiments of a positive controlMYH11 transcripts. These studies showed the feasibility of the tech-

nique in MRD follow-up. RNA (ME-1 cell line or patient diagnostic material) performed dur-
ing each testing.We have studied MRD by RT-PCR in peripheral blood, bone

marrow, or cytapheresis samples from 10 patients (Fig 1). Nine were All patients achieved clinical and cytological complete remission
(CR) after induction therapy (cytarabine and anthracycline-con-positive at diagnosis for the common A-type transcript and one

Fig 1. Detection of residual disease by RT-PCR
in blood, cytapheresis product, or bone marrow. (*)
Autologous transplantation; (#) allogeneic bone mar-
row transplantation; D, death; R, relapse; UPN,
unique patient number; (●) RT-PCR–positive result
in peripheral blood; (s) RT-PCR–negative result in
peripheral blood; (j) RT-PCR–positive result in cy-
tapheresis product; (h) RT-PCR–negative result in
cytapheresis product; ( ) RT-PCR–positive result in
bone marrow; ( ) RT-PCR–negative result in bone
marrow; (1) weak positivity.
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taining regimens). Residual positivity was observed in 52% (13 of Régis Costello
Danièle Sainty25) of samples taken within 8 months after diagnosis. Of the 6

patients analyzed before the second month, 5 showed strong PCR Didier Blaise
Jean-Albert Gastautpositivity, whereas only 1 patient was negative. This early RT-PCR

positivity did not predict for early relapse. Molecular conversion to Jean Gabert
Department of HematologyRT-PCR negativity within 8 months was observed in 6 patients,

none of whom have relapsed, with a median follow-up of 18 months Institut Paoli-Calmettes
Marseilles, France(range, 7 to 24 months), although 1 patient (UPN 9) died at 7 months

after diagnosis from graft-versus-host disease. In contrast, 3 of the Hélène Poirel
Agnès Buzyn-Veil4 patients remaining positive by 8 months have relapsed at 16, 22,

and 8 months. We conclude that, in contrast to early (õ2 months) Elizabeth Macintyre
Hôpital Necker-Enfants MaladesPCR positivity, absence of PCR conversion within the first 8 months

seems to be predictive for hematologic relapse and could represent Paris, France
an indication for more intensive therapy, if these data are confirmed
in a larger series. The superior predictive value of CBFb/MYH11 REFERENCES
detection in AML in comparison with BCR/ABL in CML could be 1. Poirel H, Radford-Weiss I, Rack K, Troussard X, Veil A,
explained by its lower sensitivity, in keeping with results obtained for Valensi F, Picard F, Guesnu M, Leboeuf D, Melle J, Dreyfus F,
PML/RARa detection in acute promyelocytic leukemia7 and ALL-1/ Flandrin G, Macintyre E: Detection of the chromosome 16 CBF
AF-4 in acute lymphoblastic leukemia.8 b-MYH11 fusion transcript in myelomonocytic leukemias. Blood

We also report the detection of CBFb/MYH11 fusion transcripts 85:1313, 1995
in cytapheresis products in four patients who underwent peripheral 2. Hebert J, Cayuela JM, Daniel MT, Berger R, Sigaux F: Detec-
blood stem cell (PBSC) mobilization using granulocyte colony- tion of minimal residual disease in acute myelomonocytic leukemia
stimulating factor (G-CSF) after the third course of chemotherapy. with abnormal marrow eosinophils by nested polymerase chain reac-
Three patients were RT-PCR negative in the cytapheresis products tion with allele specific amplification. Blood 84:2291, 1994
and are still in hematologic and molecular complete remission at 3. Tobal K, Johnson PR, Saunders MJ, Harrison CJ, Liu Yin JA:
18 to 24 months from diagnosis, whereas the patient who showed Detection of CBFb/MYH11 transcripts in patients with inversion
clear RT-PCR positivity in the cytapheresis products experienced and other abnormalities of chromosome 16 at presentation and remis-
early relapse. These data correlate with PCR results obtained in sion. Br J Haematol 91:104, 1995
peripheral blood independently from G-CSF PBSC mobilization, 4. Claxton DF, Liu P, Hsu HB, Marlton P, Hester J, Collins
showing that growth factor use does not seem to recruit leukemic F, Deisseroth AB, Rowley JD, Siciliano MJ: Detection of fusion
cell progenitors despite the in vitro proliferative effect on AML transcripts generated by the inversion 16 chromosome in acute my-
blasts. Moreover, these data suggest that RT-PCR analysis of elogenous leukemia. Blood 83:1750, 1994
CBFb/MYH11 transcripts could be used to objectively assess blas- 5. Liu PP, Hajra A, Wijmenga C, Collins FS: Molecular patho-
tic contamination and the efficacy of purging treatment in cytapher- genesis of the chromosome 16 inversion in the M4eo subtype of
esis products. acute myeloid leukemia. Blood 85:2289, 1995

Large prospective series and longer follow-up are required to more 6. Costello R, Lafage M, Toiron Y, Brunel V, Sainty D, Arnoulet
accurately determine the value of MRD detection by RT-PCR, using C, Mozziconacci M, Bouabdallah R, Gastaut J, Maraninchi D, Gabert
CBFb-MYH11 fusion transcripts as the molecular marker, to refine J: Philadelphia chromosome-negative chronic myeloid leukemia: A
prognosis and modulate postremission treatment modalities in accor- report of 14 new cases. Br J Haematol 90:346, 1995
dance with the risk of relapse. 7. Diverio D, Pandolfi PP, Rossi V, Biondi A, Pelicci PG, Lo

Coco F: Monitoring of treatment outcome in acute promyelocytic
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GB Virus C Infection and Liver Transplantation: Increased Risk of Transfusion-Transmitted Infection

To the Editor: had liver cirrhosis due to autoimmune hepatitis (27 [24.8%]), chronic
hepatitis C virus (HCV) infection (27 [24.8%]), chronic HBV infec-
tion (11 [10.1%]), HBV and hepatitis D virus (HDV) infection (4

GB virus C (GBV-C) and hepatitis G virus (HGV) are recently [3.7%]), alcohol abuse (15 [13.8%]), unknown etiology (6 [5.5%]),
discovered RNA viruses that infect humans. Because GBV-C and or other (2 [1.8%]). GBV-C infection was investigated by reverse
HGV are most likely isolates of the same virus, the GBV-C nomen- transcription-polymerase chain reaction (RT-PCR) using primers of
clature will be used throughout this letter. GBV-C seems to cause the helicase-like region. At the time of liver transplantation, 7 (6.4%)
hepatitis unrelated to infection with hepatitis A, B, C, D, or E vi- of the 109 patients had detectable GBV-C viremia. Of these 7 pa-
ruses.1 It has been reported that GBV-C infection may be linked to tients, 4 patients had liver cirrhosis due to alcohol abuse, 2 patients
fulminant hepatitis.2,3 Therefore, in a retrospective study, we investi- had autoimmune hepatitis, and 1 patient had a cryptogenic cirrhosis.
gated 109 patients (41 women and 68 men; median age, 49 years) None of the 17 patients with fulminant hepatitis had detectable GBV-
who underwent liver transplantation between 1992 and 1996. Seven- C viremia before or at the time of transplantation. Postoperatively,
teen (15.6%) of them had a history of fulminant hepatitis, 11 of the 7 GBV-C–infected patients and additionally 42 patients (38.5%)
unknown etiology, 5 of hepatitis B virus (HBV) infection, and 1 of had detectable viremia in sera drawn between days 6 and 14 after
hepatitis A virus (HAV) infection. The other 92 (84.4%) patients transplantation. These 49 patients showed a persistent GBV-C vire-
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