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Table2.(Continued) . e
Patient Time of - Alanine Aspartate y-Glutamyl-
No. Measurement Aminotransferase® Aminotransferasei transferasej Bilirubin§ Liver Biopsy
Metavir Metavir
units/liter mg/dl activity score] fibrosis score
14 Baseline 14 23 30 1169
Diagnosis 143 106 132 877
13-Mo follow-up 126 118 585 994 1 3
Median 7
Baseline 26 23 32 584
Diagnosist 243 ' 115 167 818
Follow-up$t 59 40 79.5 731

— N ot e O

out cirrhosis, and 4 cirrhosis.

Normal values for alanine aminotransferase range from 5 to 34 units per liter.
Normal values for aspartate aminotransferase range from 3 to 30 units per liter.
Normal values for y-glutamyltransferase range from 7 to 38 units per liter.

To convert values for bilirubin to micromoles per iter, multiply by 17.1. Normal values range from 2 to 21 mg per deciliter.

For assessment of disease activity, a Metavir score of 0 indicates no activity, 1 mild activity, 2 moderate activity, and 3 severe activity.

For assessment of fibrosis, a Metavir score of 0 indicates no fibrosis, 1 portal fibrosis without septa, 2 a few septa, 3 numerous septa with-

** Patient 2 had substantial alcohol consumption before the acute phase.
11 The differences between values at baseline and at diagnosis are significant for alanine aminotransferase, aspartate aminotransferase, and

v-glutamyltransferase (P=0.001) and for bilirubin (P=0.02).

41 The differences between values at diagnosis and at last follow-up (median, 15 months) are significant for alanine aminotransferase
{P=0.003), aspartate aminotransferase (P=0.02), and y-glutamyltransferase (P=0.03).

nal measurements remained unchanged during
the follow-up as compared with preinfection lev-
els (data not shown). HEV seroconversion was
observed in four patients with resolving HEV
infection (two at 1 month and one each at 3 and
6 months after diagnosis) and seven patients
with chronic infection (one at 3 months, two at
6 months, two at 12 months, and one each at 13
and 15 months after diagnosis).

-Only six of the eight patients with chronic
infection underwent a second liver biopsy (one at
10 months, two at 12 months, and one each at
13, 15, and 18 months after the diagnosis of
acute HEV infection). The two remaining patients
declined liver biopsy. The mean Metavir activity
and fibrosis scores of the six patients who under-
went biopsy were 2.0+1.0 and 1.8+0.8, respec-
tively. All biopsy specimens showed features of
chronic viral hepatitis, characterized by fibrosis
and portal hepatitis, with dense lymphocytic
infiltrate and variable degrees of piecemeal ne-
crosis. Lobular hepatitis was mild to moderate
in all cases. In the four patients who underwent
a liver biopsy during both the acute phase and
the chronic phase, the Metavir activity scores
progressed from 1.040.8 to 2.240.9 and the fi-
brosis scores from 1.2+0.5 to 1.5+0.5.
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RESOLVING VERSUS CHRONIC HEV INFECTION

During the acute phase, there were no significant
differences between the patients with resolving
HEV infection and those with chronic infection
in median serum HEV RNA concentrations (5.97
log,, copies of RNA per milliliter [range, 5.79 to
6.44] and 6.18 log,, copies per milliliter {range,
4.92 to 7.28], respectively). There also were no sig-
nificant differences between the groups in peak
liver-enzyme levels. Hepatitis developed later after
transplantation in patients with resolving HEV
infection than in those in whom the infection
progressed. Patients in whom chronic hepatitis

“developed had significantly lower serum creati-
nine levels at baseline and significantly lower-

counts of leukocytes, total lymphocytes, platelets,
and CD2, CD3, and CD4 lymphocytes (Table 3).
The percentages of patients who received induc-
tion therapy at transplantation or who received
calcineurin inhibitors, mycophenolate mofetil or
sodium, or inhibitors of the mammalian target
of rapamycin (mTOR) were similar in the two
groups. The dosage and trough levels of immu-
nosuppressive drugs, as well as the proportions of

patierits with anti-hepatitis A virus, anticytomeg-

alovirus, or IgG antibodies to Epstein—Barr virus,

were similar in the two groups (data not shown). -
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’ Patients with Chronic
Variable _Infection (N=8) P Value
median (range)
At diagnosis
Time since transplantation — mo 78.5 (25-168) 37.5 (6.0-63.0) 0.03
Leukocyte count — x1073/mm? 3.85 (6-9.66) 431 (2.19-7.20) 0.004
Lymphocyte count — x1073/mm?
Total 1.73 (1.12-2.33) 0.75 (0.63-1.04) 0.004
CD2+ 1.59 (0.84-2.25) 0.66 (0.58-0.92) <0.001
CD3+ 1.54 (0.70-1.88) 0.61 (0.49-0.79) 001
D4+ 0.93 (0.49-1.07) 0.22 (0.16-0.40) . " 0.004
Platelet count — x107*/mm? 261 (190-285) 155.5 (75.0-250.0) 0.01
Serum creatinine — mg/dl* 215 (1.31-2.84) 1.33 (1.08-1.89) ' ' 0.01
At last follow-up
Aspartate aminotransferase — 1U/liter 255 (7-35) 55.5 (39.0-238.0) 0.002
Alanine_aminotransferase—— WU/liter : 25 (13-45) 108.0 (59.0-298.0) 0.002 )

* To convert values for creatinine to micromoles per liter, multiply by 88.4.

DISCUSSION

HEV infection is transmitted by the fecal-oral

route and may be a zoonosis in industrialized
countries. It has a mortality rate of about 1% in
the general population and 30% in pregnant
womien.*3 HEV-induced acute hepatitis may be ful-
minant,4 but we are not aware that any cases of
chronic hepatitis have previously been reported.
Recently, the diagnosis of many cases of acute
HEV hepatitis in nonimmunocompromised pa-
tients in southwest Frances prompted us to look
systematically for HEV in recipients of solid-organ
transplants who had unexplained hepatitis. Of
the 14 patients with acute HEV infection whom
we report on here, 8 underwent progression to
chronic hepatitis. In addition, in this issue of the
Journal, Gérolami et al. report a case of HEV-re-

.. lated cirthosis in a kidney-transplant l.'ec1plent.16

After all other causes of hepatitis had been
ruled out, the serum of 14 patients, none of whom

- had traveled outside France inthe previous year,

was found to be positive for HEV RNA. We did
not identify any source of contamination. The
peak aminotransferase levels were lower than in
nommmunocomprouused patients.*”*# Histologic
lesions (mainly spotty lobular necrosis) that are

- characteristic of classic acute viral hepatitis were

seen; these lesions were less severe than those
typically seen in nonimmunocompromised pa-

tients. These findings could be related to the im-
munosuppressive therapy in transplant recipients.

- HEV infection resolved in 6 of the 14 patients
within 6 months after the end. of the acute
phase. In contrast, HEV infection in eight pa-
tients evolved to chroriic hepatitis, as indicated by
persistently elevated liver-enzyme levels and de-
tectable serum HEV RNA at a median of 15

months (range, 10 to 24) after the end of the

acute phase. Liver biopsies performed at a me-
dian of 12.5 months (range,. 10 to 18) after the
acute phase revealed signs of chronic viral hepa-

titis. The histologic lesions — dense lymphocytic

portal infiltrate with. constant piecemeal necro-
sis — were similar to those observed in patients
chronically infected with hepatitis C virus. None
of the patients received any specific therapy; in
particular, none received antiviral therapy. Im-

munosuppressive therapy was not - modified after

the diagnosis of HEV. In the absence of available

‘therapeutic recommendations for patients infect-

ed with HEV, we only performed close monitor-
ing of liver-enzyme levels.

There were no significant differences between
patients with resolving HEV infection and those
with chronic HEV infection in -demographic or
clinical features, including treatment with immu-
nosuppressive agents before the acute phase. How-
ever, the immunologic status of the patients may
have had a role in the evolution to chronic dis-

N ENGLJ MED 358;8 WWW.NEJM.ORG "FEBRUARY 21,2008

Downloaded from wwv} nejm.org at WELPHARMA-YOKOHAMA (D) on March 5, 2008 .
Copyright © 2008 Massachusetts Medicat Society. All rights reserved.

70



BRIEF REPORT

ease. In patients in whom the infection became
chronic, the time from transplantation to the de-
velopment of infection was significantly shorter
— and consequently, the total lymphocyte counts
and the CD2, CD3, and CD4 lymphocyte counts
were significantly lower — than in patients in
whom HEV infection resolved. Hence, the T-cell
response seems to have a role in HEV clearance,
as does the B-cell response.

HEV seroconversion occurred later in patients
with chronic infection than in those with resolv-
ing infection. This difference may be related to
the reduction in the humoral immune response
caused by treatment with mycophenolate, inhibi-
tors of mTOR, or both. These drugs are known
to decrease the synthesis of antibodies92¢ and
to inhibit the cell-cycle progression and differen-
tiation of human B lymphocytes.?* The humoral

- immune response is necessary to clear HEV and
to prevent hepatitis. Bryan et al. have shown that
antibodies to the HEV capsid can be protective
against hepatitis E.?? Passive immunoprophylaxis
studies in cynomolgus monkeys have confirmed

that the antibody to the HEV capsid may prevent
HEV infection in humans.?* Recently an HEV re-
combinant protein vaccine was found to be effec-
tive in preventing HEV infection.?+

Further studies are required to determine the
incidence of chronic HEV infection in transplant
recipients who live in areas where the disease is

not endemic. Vaccination against HEV could be-
proposed to patients before or after organ trans--

plantation. However, the efficacy of vaccination
in these populations should be addressed.

In conclusion, our data suggest that HEV
should be considered an etiologic agent of hepati-
tis in organ-transplant recipients. We have demon-

strated that HEV infection can evolve to chronic

hepatitis, at least in organ-transplant recipients.
A longer follow-up is required to assess the out-
come of HEV infection in organ-transplant re-
cipients.

No potential conflict of interest relevant to this article was

reported.
We thank Mrs. Martine Dubois for her technical assistance.
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Prevalence of HIV-2 and HIV-1 group O infections
among new HIV diagnoses in France: 2003-2006

Francis Barin®, Francgoise Cazein®, Florence Lot?,
josiane Pillonel®, Sylvie Brunet®, Damien Thierry?,
Florence Damond®, Frangoise Brun-VézinetS,
Jean-Claude Desenclos® and Caroline Semaille®

French national surveillance of new HIV diagnoses
included the collection of dried serum spots to
identify HIV serotypes. Between January 2003
and June 2006, 10 184 new diagnoses were reported.
The proportions of HIV-2 and HIV-1 group O
infections were 1.8 and 0.1%, respectively. Most
of these cases occurred in patients infected through
heterosexual contact and originated from the
corresponding endemic areas. Three cases of
HIV-2 infections were reported in non-African
men having sex with men.

HIV-2, first suspected by serological findings in west
Affrican residents, was isolated from patients with AIDS
originating from Cape Verde and Guinea Bissau {1,2].
Although HIV-2 causes AIDS, it is clearly less pathogenic
than HIV-1 |3,4]. The viral load is significantly lower in
HIV-2-infected patients, and consequently HIV-2 is less
transmissible [5,6]. The precise diagnosis of HIV-2 has
implications, particularly for monitoring RINA levels, as
no specifically dedicated commercial assays are currently
available, and for the choice of antiretroviral treatment,
because HIV-2 strains are naturally resistant to non-
nucleoside reverse transcriptase inhibitors and fusion
inhibitors, and are less sensitive in vitro to some protease
inhibitors {7,8]. HIV-2 is endemic in west Africa. Most
cases described outside Africa have been traced to
contacts with individuals from this endemic region. This
has been particularly observed in European countries
with historical links with west Africa such as France,
the United Kingdom and Portugal {9—-11]. No extensive
epidemiological surveys have, however, allowed the
determination of the exact prevalence of HIV-2 in these
European countries. Similarly, HIV-1 group O variants
are restricted geographically, mainly to Cameroon and
the surrounding areas | 12}. Rare cases have been reported
in industrialized countries, but the exact prevalence
of these variants among HIV-1-infected patients is
unknown. Similar to HIV-2, most of the commercially
available assays for the quantification of HIV-1 RNA do
not detect viral sequences from HIV-1 group O variants
{13], and non-nucleoside reverse transcriptase inhibitors
are inefficient at controlling HIV-1 group O replication
[14].

Manditory anonymous HIV case reporting was imple-
mented in France in 2003, with which virological
monitoring using dried serum spots was associated. The
procedures and the first results of this surveillance system
have been described elsewhere [15]. In brief, any HIV-

positive serology confirmed for the first time by a clinical
laboratory must be reported, with a unique anonymous
code for each patient. Clinical and epidemiological details
are supplied by the physicians in charge of the patients.
For each case, the laboratory is asked to send dried serum
spots collected on filter papers from the serum sample
obtained for the original diagnosis to the National
Reference Centre (NRC). Although HIV notification is
mandatory, virological surveillance is based on volunteer
participation by both microbiologists and patients. The
patient’s consent for virological surveillance is obtained by
the reporting clinician through the HIV notificatdon
form. Serological identification of the type and group of
HIV is performed by enzyme-linked immunosorbent
assay at the NRC, as described [16]. Results from the
NRC are then linked to the epidemiological data in the
HIV national database using the patient’s anonymous
code. Any specific diagnosis of infection by either HIV-2
or HIV-1 group O implies transmission of the infor-
mation to the clinical laboratory of origin in order to
adapt the clinical, biological and therapeutic management
of the patent.

Here we report the results of the HIV-2 and HIV-1 group
O infections that were identified among new HIV
diagnoses during the past 3 years. Between January 2003
and June 2006, 10 184 new diagnoses with participation

in the virological surveillince were reported. Among

these, 186 were from patients infected by HIV-2 [1.8%;
95% confidence interval (CI) 1.6—2.1], of which 164
(1.6%; 95% CI 1.4—1.9) were HIV-2 only and 22 (0.2%;
95% CI 0.1-0.3) were probable dual infections. The
serological diagnosis of dual infection was based on similar

high antibody binding to both the immunodominant

epitope of gp41 and the V3 region of both HIV-1 and

HIV-2 [16,17]. Such a stringent criteria was vahdated .

earlier |17], and more recently on'a panel of samples for

- which single or dual infections were diagnosed by type- .

specific polymerase chain reaction (data not shown).

Patients infected with HIV-2 were mostly citizens of a .
west African country (65%; n=121), mainly Cote
d’lvoire (n=64), Mali (n=19) and Senegal (n=12), :

but there were also 22 European individuals, 20 from
France and two from Portugal (Fig. 1). The majority of
cases was observed in women (63%; n = 118). Although
the risk factor was unknown for 26% (n=48) of cases,
72% (n=134) of HIV-2 infections were caused by
heterosexual transmission. HIV-2 was, however, ident-
ified in three men who have sex with men (MSM), one
from France and two from the Americas.

Twelve patients (0.1%; 95% CI 0.>1—0.2) were infected

with HIV-1 group O variants. Most of them originated
from the sub-Saharan endemic area: nine from Cameroon
and one from Chad (Fig. 1). Two of those patients had
dual M/Q infection; those two cases have been described
in detail earlier {18]. The two other cases were French
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HIV-2

F M Total
MSM 3 3
Heterosex. 83 51 134
Transfusion 1 0 1

Unknown 34 14 48
118 68 186

* France (n = 20)
* Portugal (n = 2&

« Cote d'lvoire (n = 64)

« Mali (n = 19)

« Senegal (n=12)

* Guinea (n=8)

« Ghana (n = 4), Cape-Verde (n=4)

* Mauritania (n = 3), Guinea-Bissau
(n=23)

« Burkina Faso (n=2)

* Gambia(n=1), Togo (n=1)

» Cameroon (n = 5)‘
*Congo(n=1)

*Peru(n=1)

* Colombia(n=1)
* Algeria(n=1)
*Morocco (n= 1)
*Unknown (n = 32)

l- Madagascar (ﬁ = 1)]

HIV-1 group O

F M Total
Heterosex. 8 2 10
Unknown - 2 2

8 4

5 z
,

* Cameroon (n=9)
*Chad(n=1)

Fig. 1. Nationality and mode of transmission of patients identified as infected by HIV-2 (left) and HIV-1 group O (right) in
France, 2003-2006. F, Female; Heterosex., heterosexual transmission; MSM, men who have sex with men; M, male.

citizens who had probably been infected through hetero-
sexual intercourse.

A specific serological diagnosis of HIV-2 infection may be
missed if adapted confirmation tools are not routinely
used in clinical laboratories, a situation that is frequent in
non-endemic areas. There is a frequent use of HIV-1
Western blots for confirmatory diagnosis, on which
serum samples positive for antibodies to HIV-2 may cross-
react, even on envelope glycoproteins, leading to a
misclassification as anti-HIV-1 positives {19]. Similarly,
HIV-1 group O infections are not systematically dia-
gnosed as such, except if there are dissociations between
clinical and bioclogical findings in an HIV-1-positive
patient; for example, AIDS stage with undetectable viral
load. This is because there is no commercially available
specific serological tool for this purpose. Therefore, there
are no data that would provide estimates of the prevalence
of these rare variants in western countries. The French
national surveillance of new HIV diagnoses included the
collection of dried serum spots to identify HIV serotypes
with dedicated peptide immunoassays [16,17]. This
allowed, for the first time, the provision of reliable
estimates of the proportion of these rare variants in a
European country. The results indicate that most of the
cases diagnosed during this 3-year period still occurred

75

in patients originating from the endemic areas, west
Africa and Cameroon, for HIV-2 and HIV-1 group O,
respectively. Three cases of HIV-2 infections were,
however, reported in MSM, an observation that should
deserve further attention because of the persistent high-
risk behaviours in some individuals in the gay community.
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Abstract -

To aluate time-trend of HTLV-1 prevalence and the effect of preventative measure against the viral
transmission are important in the virus endemic regions. In Nagasaki, Japan, an endemic area of HTLV-1, a
routine serological virus screening for blood donors and a prefecture-wide intervention project (the ATL
Prevention Program; APP) to prevent milk-borne transmission for the virus carrier mothers have been
conducted since 1986 and 1987, respectively. However the effects of both projects on the virus
seroprevalence have not been well evaluated. In this study, we conducted trend analyses of age-specific,
 birth-year-specific, and period-speciﬁc seroprevalence of HTL V-1 for first-time blood donors who donated -
between January 1999 and December 2006. Among 55668 first-time donors (age at donation; 16—65 yeats, '
birth year; 1934-1990), 718 were test positive for HTLV-1, indicating that the overall seroprevalence
was1.29% (95%CI, 1.20-1.39). Prevalence was significantly higher in women than men (1.53% vs. 1.13%;
OR; 1.36, 95%CI; 1.17-1.57). Seroprevalence increased significantly with increasing age at donation from
0.70% at 16-25 years to 7.34% at over 56 years (Chi-square test, P <0.0001). The annual prevalence was
1.32in 1999, 1.31 in 2002, and 1.37 in 2006, indicating that there was no significant secular trend during
1999-2006 (P for trend=0.99). In analyses by age at donation, trends of HTLV-1 prevalence significantly
de  ed among age over 56 years (P for trend=0.02) and age 16-25 years (P for trend=0.0007), whereas in
blrth-year-speclﬁc analyses, there was no apparent change of the prevalence over time, except in birth year
1981-90 group in which the prevalence declined from 1.22% in 1999 to 0.44% i in 2006 (P for trend <
0.0001). In analyses for limited birth year from 1985 to 1990, the seroprevalence declined from 0.75% i in
birth year 1985-86 group, 0.31% in 198788 group, to zero% in 1989-90 group (P for trend =0.0002).
HTLV-1 seroprevalence was significantly lower among donors bom in 1987-90 (after APP) than 1985-86
(before APP). These results indicate that a birth-year-specific analyS1s for HTLV-1 prevalence may be
appropriate to evaluate secular trend since the virus mostly transmit during infancy, and that a prefecture-
wide intervention, the reframmg from breast-feeding by the v1rus carrier mothers; contnbutes a declmmg
HTLV-1 seroprevalence in our reglon
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