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Reexamination 
of Human Rabies 

Case with Long In-
cubation, Australia 

To the Editor: Long incuba-
tion periods are an occasional fea-
ture of infection with rabies virus and 
should be considered in human cases 
of acute encephalitis in rabies-free 
countries where there has been a his-
tory of travel to rabies-endemic areas 
(1). Until 1987 Australia had recorded 
only 1 case of travel-acquired rabies. 
However, in 1990 an extreme case of 
long-incubation rabies was diagnosed. 
The patient was a 10-year-old girl of 
Vietnamese origin in whom rabies 
developed after she had lived continu-
ously in Australia for almost 5 years 
(2). A thorough investigation of the 
case history by public health offi cers 
concluded that the likely source of 
infection was Vietnam, which the girl 
left in July 1984, suggesting an incu-
bation period >6.5 years. Preliminary 
sequence analysis of a fragment of the 
rabies virus genome extracted from 
postmortem samples taken from the 
patient confi rmed that the likely origin 
was Southeast Asia (3).

Since that time, 2 major develop-
ments occurred that suggested that the 
case should be reexamined. The fi rst 
was the discovery of a bat lyssavirus 
in Australia (4). In addition to being 
closely related to rabies virus, Aus-
tralian bat lyssavirus (ABLV) had 
been isolated from 2 patients with 
fatal cases in Australia, one of whom 
was deduced to have had a potential 
incubation period of 27 months (5). 
The second development was the in-
crease in phylogenetic investigations 
of rabies viruses in many countries 
across Asia including Sri Lanka, the 
Philippines, India, People’s Republic 
of China (6), Indonesia, and, impor-
tantly, Vietnam (7).

After the patient’s death, a de-
composed sample of the patient’s 
brain was sent to the Australian Ani-

mal Health Laboratory at Geelong. 
Although live virus was not isolated 
from this sample, several short se-
quences of the viral genome were am-
plifi ed by PCR. From one of these, a 
200-bp sequence of the nucleoprotein 
gene was derived that confi rmed the 
clinical diagnosis of rabies. This se-
quence was compared to a small panel 
of virus sequences known at the time. 
Although limited, with no representa-
tive sequences from Vietnam, this ear-
ly comparison indicated that the virus 
was of Asian origin (3).

To reinvestigate this case, we 
reassessed one of the other virus se-
quences originally generated from 
this case with a panel of rabies virus 
sequences from Southeast Asia, in-
cluding viruses from Vietnam, China, 
and examples of ABLV. The original 
DNA fragment that yielded this se-
quence was also amplifi ed from post-
mortem brain samples and the 306-bp 
sequence (GenBank accession no. 
EU854576) corresponded to positions 
71–376 of the Pasteur virus genome 
(NC_001542) encoding the fi rst 102 
aa of the viral nucleoprotein. Further 

sequences were obtained from pub-
lished studies submitted to GenBank. 
Sequences were aligned and edited 
with DNAstar Lasergene version 7 
suite of programs (DNAstar Inc, Mad-
ison, WI, USA). Neighbor-joining and 
maximum likelihood analysis were 
undertaken by using PHYLIP ver-
sion 3.5 as previously described (8). 
A sequence derived from a human 
case of European bat lyssavirus type 2 
(EF157977) was used as the outgroup. 
One thousand replicates were used to 
assess bootstrap support for the phylo-
genic analysis.

The phylogenetic tree produced 
by this investigation indicates that the 
1990 sequence falls within the rabies 
virus clade and is clearly distinct from 
the 4ABLV sequences included (Fig-
ure). These fi ndings exclude the pos-
sibility that the young Vietnamese girl 
was infected with ABLV, now known 
to be endemic within Australian bats, 
after she arrived in Australia. The vi-
rus from the patient belonged within 
the rabies virus clade, forming a sepa-
rate lineage most closely related to a 
subgroup of viruses found in China 
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Figure. Phylogenetic analysis of lyssavirus nucleoprotein sequences (306 bp) derived from 
viruses of Asian origin. European bat lyssavirus type 2 has been used as the outgroup. The 
human sequence is shown in boldface.
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(6). The sequence is distinct from a 
small number of sequences derived 
from rabies viruses in Vietnam, which 
suggests that China is a stronger can-
didate for the source of the virus than 
her native country.

Although the case history could 
not provide evidence for interaction 
with a dog while her family was in 
Hong Kong Special Administrative 
Region, rabies was endemic within 
the colony at the time that the pa-
tient’s family was resident. From 1980 
through 1984, 5 human cases were re-
corded (9). Only 2 case-patients had 
clear evidence of a dog bite; histories 
for the remaining 3 cases provided no 
evidence for an animal bite. From 1956 
to 1979, Hong Kong had been free of 
rabies, but the disease had reentered 
the colony shortly after its incidence 
had increased in the neighboring Chi-
nese province of Guangdong. If Hong 
Kong was where the young girl was 
infected, it would indicate an incuba-
tion period of 4.5–6 years.

Such long incubation periods are 
rare for rabies virus infections. An ear-
lier epidemiologic study of 177 cases 
in Amritsar, India, demonstrated that 
rabies developed within 6 months of 
exposure in 90% of human cases (10). 
However, the thorough documentation 
of a small number of cases (1,2) sug-
gests that clinicians need to be aware 
of the importance of including travel 
history over several years in cases of 
unexplained encephalitis. 
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Human Case of 
Bartonella alsatica 

Lymphadenitis 
To the Editor: Lymph node en-

largement is a common medical prob-
lem that is usually caused by bacterial, 
viral, fungal, or protozoal agents (1). 
Malignancies or lymphoproliferative 
diseases are often found, especially in 
elderly patients (1). Bartonella hense-
lae, the main causative agent of cat-
scratch disease (CSD), appears to be 
the most common organism respon-
sible for lymphadenopathy in adults 
and children (1). CSD has also been 
rarely associated with B. quintana (2). 
Recently, the epidemiology of B. quin-
tana as an emerging source of human 
infection has changed because it has 
been isolated from the dental pulp of 
a domestic cat (3). Feral cats have also 
been found to be infected by B. quin-
tana (4). We report a human case of B. 
alsatica lymphadenopathy. 

A 79-year-old woman came to a 
hospital in Agen, France, in Febru-
ary 2008 with a large painless axillary 
mass that she had noticed 10 days ear-
lier. She reported that ≈1 month earlier 
she was scratched on her fi nger while 
butchering a wild rabbit. On examina-
tion, she did not have any other spe-
cifi c fi ndings. Blood cell counts and 
levels of liver enzymes were normal. 
A large necrotic lymph node was sur-
gically removed the next day. Her con-
dition was treated with doxycycline 
(200 mg) for 3 weeks. 

Our laboratory received a frag-
ment of the lymph node of the patient 
and a portion of the rabbit that had been 
cooked, boiled as a terrine, and stored 
in a freezer at –20°C in the home of 
the patient. DNA was extracted from 
these specimens by using a QIAamp 
Tissue Kit (QIAGEN, Hilden, Ger-
many). The DNA was used as a tem-
plate in 3 described PCRs specifi c for 
a portion of the B. alsatica 16S–23S 
intergenic spacer (ITS) region, ftsZ 
gene, and 16S rDNA (5). All results 
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