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We report a long-lasting (8-month) reactivation of human herpesvirus 6 (HHV-6) infection in child who had
undergone cord blood stem cell transplantation. The reactivation was characterized by high viral loads and by
immediate-early mRNA positivity. HHV-6 infection was associated with a deep depletion of CD3, while the
CD4/CD8 ratio remained substantially unchanged.

CASE REPORT

A 6-year-old male with relapsed acute lymphoblastic leuke-
mia (ALL) and in second remission underwent transplantation
of cord blood stem cells (CBSC) from his HLA-identical sister.
The main clinical events observed during the patient’s fol-
low-up could be summarized as follows. On day �12 after
transplantation, a first-grade graft-versus-host disease was eas-
ily controlled by cortisone. At day �15, the child suffered an
acute febrile episode lasting 2 days, followed by a transient
cytomegalovirus (CMV) infection from day �20 to day �23,
documented by PP65 antigenemia and PCR positivity in blood
samples and successfully treated with foscarnet. Finally, a hem-
orrhagic cystitis was retrospectively related to a simian virus 40
infection (3). The engraftment was complete with �500 poly-
morphonuclear leukocytes/�l on day �17. Currently, the child
is alive and in good clinical condition.

The virological follow-up started on day �15 and lasted until
day �289. A set of virological investigations (to detect the
presence of, i.e., CMV, Epstein-Barr virus, human herpesvirus
6 [HHV-6] and HHV-7, adenovirus, and polyomaviruses) was
performed weekly. For this study, peripheral blood mononu-
clear cell (PBMC) dry pellets stored at �80°C were analyzed.
HHV-6 PCR was performed with primers encompassing three
different HHV-6 genomic regions (U31, U42, and U46); am-
plicons were genotyped as strain B or A by a HindIII restric-
tion endonuclease assay (6). The HHV-6 viral load was deter-
mined in duplicate with GeneAmp 5700 SDS software
(Applied Biosystem, Foster City, Calif.). The annealing-exten-
sion temperature was 62°C, and the primers were HHV-6
U94(�) (5�–6-carboxyfluorescein–GAGCGCCCGATATTAA
ATGGAT–6-carboxytetramethylrhodamine–3�) and U94(�)
(5�–6-carboxyfluorescein–GCTTGAGCGTACCACTTTGC
A–6-carboxytetramethylrhodamine–3�). A plasmid contain-
ing the targeted sequences for HHV-6 and for GAPDH was
used as a standard. The method had a 6-log dynamic range

and a sensitivity of 20 copies/ml. The presence of viral transcripts
corresponding to U42 and U16/17 genes was analyzed using 200
ng of cDNA obtained by reverse transcription from DNA-free
RNA samples and amplified by nested PCR (7). Flow cytometric
analysis was performed with monoclonal antibodies against CD8,
CD4, CD3, and CD19 (Caltag Laboratories, Burlingame, Calif.).

Figure 1 shows the kinetics of both HHV-6 infection and
lymphocyte counts. On day �15, an undifferentiated febrile
illness, unrelated to any bacterial or viral infection except for a
HHV-6 infection discovered by a qualitative PCR on the whole
buffy coat, was recorded. At 10 days later, the viral load was
�103 copies/105 PBMCs coupled with the detection of HHV-6
immediate-early (IE) transcripts. The infection was a true sec-
ondary infection, since the child was HHV-6 positive before
transplantation. HHV-6 pre- and posttransplant amplicons
were genotyped as variant B. The cord blood cells of the donor
were not infected. During the follow-up, the viral loads and the
IE transcripts were compatible with a biphasic course of the
infection. The active infection was considered resolved starting
from day �243. A persistent lymphopenia lasting 4 months
with comparatively low counts of CD3 lineage cells was re-
corded. The mean value of the CD4/CD8 ratio was 2.2 � 0.49,
with a range from 1.57 to 3.0, denoting a fairly low count of
cytotoxic T lymphocytes.

In this case report, we describe a prolonged active HHV-6
infection in a child who had undergone CBSC transplantation,
with a concomitant deficiency of the CD3 lymphocyte lineage.

The length of the active infection (about 8 months) is the
longest reported so far (1, 5, 8). Moreover, the viral load was
constantly over 103 copies/105 PBMCs, which is regarded as the
threshold value for an active viral replication and is considered a
good marker for the onset of or association with relevant clinical
disorders (1). However, a quantitative PCR cannot truly distin-
guish between a low-level productive infection and an increased
load of latently infected cells in immunocompromised patients.
Thus, we confirmed the active HHV-6 replication by testing IE
U42 U16/17 transcripts and we described the biphasic kinetics of
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infection. Applying this methodology to a series of 22 children
who had undergone transplantation, we found seven cases of
latent infection and three cases of reactivation (unpublished
data). The HHV-6 infection was caused by the B variant and was
established as a reactivation of a previous infection. The reacti-
vation was definitively proved by the detection of HHV-6 DNA in
an mRNA-negative pretransplantation sample, while the cord
cells of the donor were free from HHV-6 footprints. This excludes
the donor as a source of infection and confirms that the infused
cord cells were truly naı̈ve with respect to HHV-6.

During the 8-month posttransplantation period, HHV-6 was
associated with a severe immunodeficiency, mainly with respect to
T lymphocytes. The described depletion of CD3 lineage could be
putatively ascribed to HHV-6 infection on the basis of the fol-
lowing findings. (i) There was no other factor, either iatrogenic or
clinical, that can explain the selective T-lymphocyte reduction.
Both the mild graft-versus-host disease, successfully controlled by
a short course of cortisone treatment, and the CMV infection,
promptly resolved by foscarnet treatment, seemed to be unrelated
to the immunosuppression. (ii) The temporal relationship be-
tween the kinetics of HHV-6 infection and the counts of periph-
eral T lymphocytes was strictly coincidental. (iii) Several reported
findings, both experimental and clinical, lead to the conclusive
evidence that HHV-6 induces a defective proliferation and de-
pletion of T lymphocytes, in particular, CD4 and CD8 mature
cells (2, 4). Moreover, naı̈ve cells may also sustain HHV-6 repli-
cation, suggesting that the effect of suppression on T lymphocytes
could be wider and less selective (4). This model could be applied
to the CBSC transplantation patients for whom true naı̈ve cells
were transfused (8). In our case, we observed an overall depletion
of the CD3 lineage without specific depletion of CD8 or CD4, as
expected. This effect could be consistent with an infection involv-
ing the progenitor cells of the donor T lineage, allowing an im-
paired T-cell maturation and possibly an impaired viral clearance.

In conclusion, this case report adds further evidence of the
HHV-6 pathogenic role in CBSC transplantation recipients,
including CD3 lymphopenia in the list of the disorders re-
ported so far. In these patients, accurate molecular monitoring
by viral load determination and, in selected cases, by mRNA
detection is advisable. An appropriate therapy should be con-
sidered whenever relevant clinical events can be ascribed to
active HHV-6 infection.
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FIG. 1. HHV-6 virological and immunologic features of the child who had undergone CBSC transplantation.
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