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Table. Characteristics Mycobacterium bovis BCG complication cases, Taiwan, 2005-2007"

‘Patient Sex/age at )
no. - diagnosis, y Year reported Specimen Diagnosis and site of involvement

1 Fl2 2005 Biopsy sample BCG osteitis/osteomyelitis, right ankle

2 TN 2008 Baclerial isclate b is 3b left ior chest wall

3 M2 2005 Bacterial isolate Severe combined immunodeficiency, disseminated BCGitis
4 M/S 2005 Baclerial isolate Suppurative lymphadenitis

5 Fi1 . 2005 Bacterial isolate Injeclion-;i(e abscess

6 M 2005 Biopsy sample Suppurative lymphadenitis

7 M2 2006 Baclerial isolate BCG osteitis/osteomyelitis, right distal femoris

8 - W2 ‘ 2006 Bacterial isolate BCG osteitls/osteomyelitis

"9 Fi 2006 Bacterial isolate BCG osteitis/osteomyelitis, left distal femoris

10 £ 2006 Bacterial isolate BCG osteitis/osteomyelitis, left distal radius

1 . Fl2 2007 Bacterial isolate. BCG osteitis/osteomyelitis, right knee

12 M/ 2007 Bacterial isolate Subcutaneous abscess, left wrist

13 M2 2007 Biopsy sample BCG osteitis/asteomyelitis, right ankle

14 FN 2007 Bacterial Isolate Suppurative lymphadentitis

15 M/2 2007 Bacterial isolate BCG osteitis/osteomyelitis, lef proximal tibia

*BCGitis, disserninated BCG

age. In particular, suspec‘ed childhood' 2. * Yamamoto S, Yamamoto T. Historical re-  Address for correspondence: Ruwen Jou,

TB patients without an 1dent|ﬁable TB view of BCG vaccine in Japan. Jpn J In-- Reference. Laboratory of Myeobacteriology,
fect Dis. 2007;60:331-6. . o .
" contact and with normal immune sta- 3. "Plotkin SA, Orenstein WA, Offit PA. Vac- Research and Diagnostic Center, Taiwan Centers

tus were subjected to further investiga- cines, Sth-ed: Philadelphia: Saunders Ei-  for Disease Caatral, DermfN.ﬂf _Hullhf 161
tions. Multidisciplinary management, sevier; 2008:867. Kun-Yang St, Nan-Kang, Taipei, 115, Taiwan,
i i ‘labé i _ 4 Kim SH, Kim SY, Eun BW, Yoo WJ,  Republic of China; email: rwj@cdc.gov.tw
including enhanced laboratory diagno Park KU, Choi EH, et al. BCG ostemyeli- he :

sis of atypical bony lesnops in infants {is caused by the BCG Tokyo strain and
and children, is recommended for any confirmed by malecutar method. Vaccine.
suspected TB infection. Once BCG- 2008;26:4375-81. . )
related infection is conﬁn'ned medical -5, Toidal, Nakata S. Scvere adverse reaction
treatment has to be conmstent. )

with Japanese BCG. vaccine: a review,-
Kekkaku. 2007;82:809-+24.

6. ~Sheu GC, Yang SL, Lee CD, Liu DP. Ad-

/ verse events induced by BCG immuni-

Acknowledgments v. . zation in Taiwan. Taiwan Epidemiology Reemergence
We thank Steve H. 8. Kuo, Toru Mori, Bulletin. 2008;24:357=71.

ik of Bolivian
and Jen Suo for comments and Chen-Che 7. Yeboah-Manu D, Yates MD, Wilson SM
Chiu and Chien-Chung Huang for cxcel- Application of a simple muliipiex PcR  Hemorrhagic Fever,

fent technical assistance. to #id in routine work of the ‘mycobac- 2007-—2008

terium reference laboratory. J Clin Mi-
crobiol. 2001;39:4166-8. DOI: 10.1128/ ia .
JCM.39.11.4166-4168.200f . To the Editor: Belivian hemor-

8. ScorpioA, Collins D, Whipple D, Cave D, rhagic fever (BHF) was first described
Bates {, ZT:“Y R“’“)d tiﬁ‘;‘“,‘l‘l‘f“;’“ °: in 1959 during outbreaks ' affecting
bovine an uman tubercle baciill bases . S .

) . ' on a characteristic mutation in the bovine lsolated. h'uman _°°mm‘}"mes n e?‘sf'

Ruwen Jou, Wei-Lun Huang, pyrazinamidase gene. J Clin Microbiol. e Bolivia, However, it was not until

and Wei-Ju Su 1997,35:106-10. 1963 that the etiologic agent, Machupo

, Author affiliation: Taiwan Centers for Dis- 9. Bedwell], Kairo SK, Behr MA, Bygraves virus, was isolated from the spleen of

ival Tar JA. Identification of substrains of BCG
ease Control, Taipel, Taiwan vaccine using multiplex PCR. Vaccine, 2 patient who died from this dxsease

2001;19:2146-51. DOIL: 10.1016/50264-  (J). Although no cases were reponed
410X(00)00369-8 between 1976 and 1993, an outbreak
10. .World Health Organization. Supplementa- o ourred in 1994 and sporadic cases
ry information on vaccine safety by World have been observed since then

Health Organization: Part 2: Background :
and. rates of adverse cvents-following im- In February and March 2007,-at

- This study was.supported by grant
DOH97-DC-2501 from Taiwan Centers for
Disease Control, Department of Health.
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munization. Geneva: The Organization;  [east 20 suspected BHF cases (3 fatal)

Bolivia. In February 2007, physicians
at the Hospital Santa Maria Magdale-
na reported 3 male patients (23, 27,
and 29 years of age), who worked at
-a'ranch in Magdalena, ltenez Prov-
ince (13°14'0"S, 64°12'0"W), The
patients sought treatment for fever,
gingivorrhagia, petechiae, nausea, he-

tatemesis, melena and tremors; clini-
-cal laboratory examinations. showed

thrombocytopenia . (<130,000° cells/
mm?), leukopenia (<3,900 cells/mm?),
and "hematuria. Because physicians
suspected BHF, patients received sup-

portive " therapy, including intrave-

.hous hydration, corticoids, antipyretic

drugs, antimicrobial drugs, and blood”

transfusions from donors who had sur-
vived Machupo virus infection. None-
theless, 2 of the patients dlcd 3-and 4
days after admission.

In February 2008, at least 200
su_spected new BHF cases (12 fatal)
of BHF ‘were reported to SEDES, A
febrile hemorrhagic illness developed
in a 19-year-old man from Huacaraje, -
Itenez Province (13°33°S, 63°45'W).

" On first examination at the Hospital
“Santa Maria Magdalena, the patient.
had fever, tremor, gingivorthagia, pete-

chiae, bruises, asthenia, and anorexia
and was admitted with a presumptive
diagnosis of BHF. Despite supportive
treatment (including administration of
plasma from.a BHF survivor), his con-

dition worsened; Hematemesis, mel-

ena, hematochezia, hematuria, anuria,

- respiratory alkalosis, and metabolic’

acidosis developed in the- patient,
eventually resulting in death.' A fifth
case was detected in a 46:year-old
man from San Ramon, Mamore Prov-
ince (13°170"S, 64°43'0"W), A fe-

‘brile hemorrhagic illness developed.in
the patient and he was admitted to the -

Hospital German Busch in: Trinidad.
The. patient’ recently had been hired
as a farm worker. When first seen by.

. the attending physicians, he had fever,
thrombocytopema leukopenia, pete-

chias, tremors, ‘gingivorrhagia, and de-
hydration, consistent with symptoms '

tion, conicdids, antipyretic therapy,

and a plasma transfusion.from a BHF
survivor. ‘The patient’s condition im-
proved and he was subsequently dis-
charged from the hospital =10 days
after admission.

Nineteen serum samples collected
from suspected BHF patients, includ-
ing the cases described  above, were
sent to Centro Nacjonal de Enferme-
dades Tropicales (Santa Cruz, Bolivia)

" ‘and the 'US Naval Medical Research'

Center Detachment (Lima, Peru) for
testing. Serum was injected into Vero

. and C6/36 cells; 10 days later, the cells
- were tested fo; flaviviruses, alphavi-
ruses, and arenaviruses by indirect im- -

munofluorescent assay and PCR, Five

arénavirus isolates were obtairied from .

the patients described in this report.
Viral RNA was extracted from the

“cell culture supernatant and the small

LETTERS -

(S) segment (=3,200 bp) was ampli-
fied and sequenced. Phylogenetic
analyses -were conducted usinig the
neighbor-joining and maximum likeli-
hood program implemented in PAUP
4.0 software (Sinauer Associates, Inc.,
Sunderland, MA, "USA). Sequence °
analyses confirmed the isolates as
Machupo virus (Figure). Eight major -
Machupo phylogenetic lineages were *

described based on partial sequence of "

the nucleocapsid protein gene (2). We

observed a similar trec topology-based. .

.on the glycoprotein gene sequences .
(Figure). Two dlstmgt lineages were -
distiriguished among the isolates from -
the .Itenez and Mamore provinces:
V and VII and I and 11, respectively,
The recent jsolates (2007-2008) from
Magdalena and. Huacaraje . (Itenez
Province) grouped within, lincage V
whereas the 2008 xsolate from. San

9430081 Magdalena 94
924203-unknown
9430072-Magdalena 94
9430082-Magdalena 94 o
9430084-Magdalena 94 | Lineage VI
9430071-Magdalena 94 ltenez
9430075-Magdalena 94 .
-9430666-Magdalena 94 -

v‘:.:. _10 -

l- $430076-Magdalena 94 | e

MARU 249121-unknown 64 | - ‘Lineage VI.
100' 200002427-Huacaraje 00

- - FSB 2334-Huacaraje 08

Carvallo AF485260-San Joaquin 63
| Carvalio AY 129248-unknown ~

84,

FSB 2041-Magdalena 07. | U?tz:‘geg v :
F$B 2040-Magdalena07 ] - ™ i

FSB 2042-Magdalena 07
MARU 258667-Villamontes 71 Llneage |||

Mallele-Villamontes 71

100 || Carvallo AY 61 9643-unknown li'nnaer:greel -
Carvallo NC 005078-unknown : .
MARU 216606-San Joaquin . :
Chlcava AY 924202-Sari Ramon 83 { . -
| Chicava AY624355-unknown L!neage ]
FSB 2369-San n-’mcm o8 | Mamore -
9301012-San Ramon 83 .- . B
100 MARU 250720-unkriown 69 - : .
222688-unkriown 69 . Lineage [\
o - MARU 222688 AY: 924207-unknown .
—— -~ - - 9530537~Guayaramer|n 85 | Lineage v|||
0:005 o : .
Figure. Neighbor-joining phylogenetic tree of Machup vlrus derived ftom the glycoprotein -
precursor gene sequence. The neighbor-joining and i likelihaod analyses yielded -
similar’ phylogenetic trees.. Boidface indi

2007~-2008 ‘Isolates. Numbers.. indicate. -

-of BHF. The patient received hydra- - bootstrap values for 1,000 replicat Scale bar indi nucle ide aubsmuﬁons per sne
émerﬁing Infectious DIseases-www.édqQoWeid-Vol. 15, No. 9, Septembé(ZOOQ . . . ‘1527 :
76
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Ramon (Mamore Province) belonged
to lineage II. These isolates showed
10% nucleotide difference within the
S segment and a 6% amino acid dif-
ference within the glycoprotein pre-
cursor gene. Similar genetic diversity
has been described with Machupo vi-
rus and other arenaviruses (2—4). Se-
quences generated were deposited in
GenBank (accession nos. FJ696411,
F1696412, F1696413, F1696414, and
F1696415). }

It is not known whether lineage
VIl and I viruses continue to circulate
.or have been replaced by lineage V
and 11 viruses, respectively. This study
confirms the-Jong-term maintenance
of distinct phylogenetically forms of
Machupo virus in a small area within
Beni. Although ‘the distribution of
the Machupo virus. rodent A_‘nmo?o:
(Calomys callosus) extends beyond
‘the geographic area of the Machupo

cases described, factors that limit the.

_endemic distribution of the virus re-
majn unknown. However, population
differences among C. callosus may
account for the natural nidality of
BHF (). Studies are nceded to fully
identify and understand. the ‘ecology.-

 of the rodent reservoir and Machupo

.virus transmission. ]

Machupo virus continues to cause

. sporadic’ cases” and focal outbreaks
of BHF in -Bolivia. We describe §
confirmed human cases (3 fatal) of
Machupo virus infection. in Beni De-
partment, Bolivia, an area in which
BHF is endemic. That all 5. patients
were farmers suggests their infections
were probably acqujred through. oc-
cupational exposure. Although all the
patients received plasma transfusion
from patients who had survived BHF
infection, 3 patients still died. An early

diagnosis and the rapid administration’
of Machupo imimune plasma before -
“the hemorrhagic phase may increase.

the chance of survival, as has been
observed with other arenavirus infec-

tions (6-8).
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Relapsing Fever
‘Spirochete in

. Seabird Tick, Japan

To the Editor: Tick-bome relaps-
ing fever (TBRF) is caused by infec-
tion with spirochetes belonging to
the genus Borrelia. We previously re-
ported a human case of febrile illness
suspected to be TBRF on the basis
of serologic examination results; the.
vector most likely was a genus Carios
tick that had fed-on a seabird colony
{J). However, surveillance of ticks in

"the area did not identify Borrelia.spp. .

in any of the Carios ticks sampled (2);
In 2007 and 2008, a borreliosis inves-
tigation was conducted on Kutsujima
Island (35.71'N, ' 135.44'E) bécause
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the pathophysiology of chytridiomycosis ap-
pears ta be disruption to the osmoregulatory
functioning of the skin and consequent osmotic
imbalance that leads to cardiac standstill.

To test whether treating electrolyte abnormal-
ities would reduce the clinical sigus of discasc,
we administered an oral electrolyte supplement
to L. cacrulea in the terminal stages of infection,
when they lost the righting reflex and could na
longer comredt their body positions (26). Frogs
under treatment recovered a normal posture and
became more active; one ‘individual recovered
sufficiently ta climb out of the water onto the
coritainer walls, and two individuals were able to
Jjump to avoid capture. These signs of recovery
were not observed in any untreated frogs. In
addition, treated frogs Yived >20 hours longer
than untreated frogs [incan time afier treatment ¢
SEM: treated frogs (N = 9), 32 + 2.8 hours;
control frogs (V=+), 10.7 £ 2.2 hours; Student’s 1
test, P < 0,001]. All teated frogs continued to
ed skin and wliimately died from the infection,
s expected. It is unlikely that electrolyte treatment
could prevent death unless the epidenmal damage
caused by Bd is reversed. Although amphibians
can generally tolerate greater clectrolyte fluctua-
tions than other terrestrial vertebrates (18), we
suggest that depletion of electrolytes, especially
potassiuny, is important in the pathophysiology of
chytidiommycosis, Amphibian plasma potassiun
ions are maintained at constant levels
across scasons (27), and even moderate hypoka-
lemia is dangerous in humans (28).

Qur results support the epidermal dysfunction
hypothesis, which suggests that Bd disrupts cuta-
neous osmoregulatory function, leading to elec-
trolyte imbalance and death. The ability of Bd to

conee

compromise the epidermis explains how a super-
ficial skin fungus can be fatal to tnany species of
amphibians; their existence depends on the phys-
iological interactions of the skin with the external
environment (76-19). Disease outbreaks capa-
ble of causing population declines require the
alignment of multiple variables, including a life-
compromising pathophysiology (7). Resolving
the pathogenesis of chytridiomycosis is a key step
in understanding this unparalieled pandemic.
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Detection of an Infectious Retrovirus,

_XMRYV, in Blood Cells of Patients
~with Chronic Fatigue Syndrome

Vincent C, Lombardi,* Francis W, Ruscetti,?* Jaydip Das Gupta,® Max A. Pfost,* :
Kathryn S. Hagen,” Daniel L Peterson, Sandra K. Ruscetti,* Rachel K. Bagni,®
Cari Petrow-Sadowski,* Bert Gold,? Michael Dean,? Robert H. Silverman,’ Judy A. Mikovits*t

Chronic fatigue syndrome (CFS) is a debilitating disease of unknown etiology that is estimated to
- .affect 17 million people worldwide. Studying peripheral blood moncnuclear cells (PBMCs). from
CFS patients, we identified DNA from a human gammaretrovirus, xenotropic murine {eukemia
virus—related virus (XMRV), in 68 of 101 patients (67%) as compared to 8 of 218 (3.7%) healthy
controls, Cell culture experiments revealed that patient-derived XMRV is infectious and that both
cell-associated and cell-free transmission of the virus are possible. Secondary viral infections
were established in uninfected primary lymphacytes and indicator celt lines after their exposure to
activated PBMCs, B cells, T cells, or plasma derived from CFS patients, These findings raise the
possibility that XMRV may be a contributing factor in the pathogenesis of CFS,

hronic. fatigue syndrome (CFS) is a dis-
order of unknown etiology that affects mml-
) tiple organ systenis in the body, Patients
‘with. CFS display abnormalities in immune sys-

tem function, often including chronic activation

of the innate immune system and a deficiency in
natural killer celt acrivity (/, 2). A number of
viruses, including ubiquitous herpesviruses and

enteroviruses, have been implicated as possible

environmental triggers of CFS (J), Patients with -

CFS ofien have active B hemesvirus infections,
suggesting an underlying immune deficiency.
The recent discovery of a gamunaretrovins,

" xenotropic murine leukemin virus—related virus

(XMRV), in the tamar tissue of a subset of pros-
tate cancer patients prompted us to test whether
XMRV .might be associated with CFS. Both of
these disorders, XMRV-positive prostate cancer
and CFS, have been linked 10 alterations in the
antiviral enzyme RNase L (3~5), Using the
Whittemore Peterson Institute's (WPI’s) national
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RTS REPORTS .
tissue repository, which coutains samples from: o . NoerI Controls
well-characterized cohorts of CFS patients, we A “EFi P'a"e"tsm 8 N T
isolated nucleic acids from PBMCs and assayed ggseE3E3RER F §i z % 'g"g 3 g g % % 3 g .
ETEITELEEEDE £
the samples for XMRV gag sequences by nested § ;é §§ § § § § § ;%‘ K] 3 §8 95 & 53 § Fl
- |

polymerase chain reaction (PCR) (3, 6). Of the
101 CFS samples analyzed, 68 (67%) contained
KMRV gag sequende. Detection of XMRV was
confimed in 7 of 11 WPI CFS samples at the
Cleveland Clinic by PCR-amplifying and sequenc- ©
ing segments of XMRV env [352 nucleotides ()]
and gug (736 nt) in CFS PBMC DNA (Fig. 1A)
(6). In contrast, XMRYV gag sequences were de-
tected in 8 of 218 (3.7%) PBMC DNA specimens
from healthy individuals. Of the 11 heaithy con-
trol DNA samples analyzed by PCR for both env
and gag, only onc sample was positive for gag

- and none for env (Fig. 1B). In all positive cases,
the XMRV gag and env sequences were more
than 99% simnilar to those previously reported for
prostate umor—associated strains of XMRV (VP62,
VP35, and VP42) (fig. S1) (5).

A .
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24—

Fig. 2. Expression of XMRV proteins in PBMCs from CFS patients. (A) PBMCs
were activated with phytohemagglutinin and interleukin-2, reacted with a
mAb to MLV p30 Gag, and analyzed by IFC. (B) Lysates of activated PBMCs
from CFS patients (lanes 1 to 5) were analyzed by Western blots with rat mAb
to SFFV Env (top panel), goat antiserum to xenotropic MLV (middle panel), or

goat antiserum to MLV p30 Gag (bottom panel). Lane 7, lysate from SFFV-.

infected HCD-57 cells. Molecular weight markers in kilodaltons are at_lefL ©
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Fig. 1. XMRV sequences in PBMC DNA from CFS patients. Single-round PCR results for gag, env, and gapdh
sequences in PBMCs of (A) CFS patients and-(B) healthy cantrols are shown, The pasitions of the amplicogs are
indicated and DNA markers (ladder) are shown. These are representative results from one group of 20‘pauen§.' s
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Lysates of activated PBMCs from healthy donors (lanes 1, 2, 4, 5, and 7)or
from CFS patients (tanes 3 and 6) were analyzed by Western blots using rat: .
mAb to SFFV Env (tap panel) or goat antiserum to MLV p30 Gag {bottom .-
panel).’ Lane 8, SFFV-infected HCD-57 cells. Molecular weight (MW) markers )
in kilodaltons are at left. (D) CD4” T cells (left) or CD19™ B cells (right) were | -
purified, activated, and examined by flow cytometry for XMRV Gag with:a. *
mAb to MLV p30 Gag. : ) [
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