














LETTERS

From the 40 serogroup Y isolates, 
22 (55%) were from Bogotá, DC, 5 
(12.5%) from Antioquia, 5 (12.5%) 
from Valle, and the remaining 8 (20%) 
from 5 other departments. Age distri-
bution of patients who provided the 
isolates was as follows: 15 (37.5%) 
were <1–9 years of age, 7 (17.5%) 
10–19 years, 11 (27.5%) 20–39 years, 
4 (10%) 40–59 years, and 3 (7.5%) 
>59 years.

Subtyping of the 40 Y isolates 
showed that 30 (75.0%) were serotype 
14 with 3 different subtypes: 23 were 
Y:14:NST; 6 were Y:14:P1.5,2; and 
1 was, Y:14:P1.10. Four (9.8%) were 
nontypeable (NT) with 2 subtypes: 3 
were NT:P1.5,2, and 1 was NT:NST; 
the remaining 6 (14.6%) belonged to 
5 other serotypes. Intermediate resis-
tance to penicillin was found in 5% of 
the serogroup Y isolates, and one was 
resistant to rifampin.

From 1994 through 2005, the lab-
oratory-based surveillance program 
identifi ed serogroup B as the most fre-
quently isolated serogroup that caused 
acute bacterial meningitis in Colom-
bia. In 2003, there was an unexpected 
increase in serogroup Y (Figure), and 
by 2006 it was the most common sero-
group in Colombia. Seventy-fi ve per-
cent of the isolates collected during 
2002–2006 were recovered from male 
patients younger than 14 years.

An increase in serogroup Y has 
also been reported in Chicago, Illi-
nois, where one third of meningococ-
cal disease cases are caused by this 

serogroup (9). A similar increase has 
been reported in Canada (10). Both the 
United States and Canada have inves-
tigated genetic similarity, and circulat-
ing clonal types have been determined 
(9,10). Similar molecular studies with 
Colombian isolates are under way in 
collaboration with the Carlos III In-
stitute from Spain under PAHO co-
ordination. Our data demonstrate the 
importance of laboratory-based sur-
veillance programs supported by ac-
tive participation of clinical and public 
health laboratories. 
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Figure. Neisseria meningitidis, serogroup distribution by surveillance year, N = 434. 
*p<0.001. 
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Extensively 
Drug-Resistant 
Tuberculosis, 

Lesotho 
To the Editor: Reports of ex-

tensively drug-resistant tuberculosis 
(XDR TB) in the Republic of South 
Africa have generated concern in the 
medical and public health literature 
(1,2). Given that XDR TB is spread 
through the air, it is not surprising that 
cases have been reported in multiple 
countries throughout the world (3). We 
report a documented case of XDR TB 
in Lesotho. This case is closely tied 
to transnational work in South Africa, 
thus raising concern about the spread 
of this disease across highly porous 
borders and the need for international 
attention to migrant worker health.

Lesotho is a mountainous nation 
that is home to 2 million people and 
completely surrounded by South Afri-
ca. It has the third highest rate of HIV 
in the world; an estimated 24%–30% 
of the population is infected (4). Le-
sotho also has a high prevalence of 
TB with an estimated 695 cases per 
100,000 population (5). Ten percent 
of patients with smear-positive TB are 
estimated to have multidrug-resistant 
TB (6). The US Centers for Disease 
Control and Prevention is undertaking 
a national reporting registration sur-
vey in Lesotho.

In 2007, the Ministry of Health 
and Social Welfare began work-
ing with Partners In Health and the 
Foundation for Innovative and New 
Diagnostics, Geneva, Switzerland, 
to document and treat drug-resistant 
TB in Lesotho. Hundreds of cases of 
drug-resistant TB have been reported 
in the country, and the patient we de-
scribe in this letter was reported to 
have XDR TB.

The patient was a 44-year-old 
man who had been working in the gold 
mines in South Africa. He had a his-
tory of receiving multiple treatments 
for TB while he was working in one of 

the mines. His condition was declared 
a treatment failure in July 2007. The 
patient was discharged from medical 
care in South Africa with no follow-up 
plan or medical records and was told, 
per his report, to “return home.” He 
traveled by road and bus to Lesotho 
and easily crossed the border. He was 
originally seen at a public TB clinic in 
Lesotho but, given his reports of prior 
TB treatment, his sputum was sent for 
culture and drug susceptibility test-
ing. He was followed up at his home 
with a daily visit from a village health 
worker trained in the management of 
drug-resistant TB. When XDR TB 
was confi rmed (in vitro resistance to 
at least isoniazid, rifampin, a fl uo-
roquinolone, and an injectable agent 
[7]), he was admitted to the hospital 
for drug-resistant TB patients in Leso-
tho and placed in a negative-pressure, 
single isolation room. 

When the patient sought treat-
ment from our program in October 
2007, he exhibited severe wasting and 
dyspnea. An HIV test result was posi-
tive; his CD4 count was 36 cells/μL. 
First-line drug susceptibility testing 
(carried out by the Medical Research 
Council [MRC], Pretoria, South Af-
rica) showed resistance to isoniazid, 
rifampin, and pyrazinamide. On the 
basis of these results, on October 26, 
2007, he was empirically prescribed a 
regimen of second-line drugs: capre-
omycin, para-aminosalicylic acid, 
cycloserine, ethionamide, and cipro-
fl oxacin. One month later, second-
line drug susceptibility testing, sent 
by the medical team in Lesotho (none 
was ever sent during his treatment in 
South Africa) but carried out at MRC, 
showed additional resistance to ami-
kacin (MIC 1.0 μg/mL), capreomycin 
(MIC 2.5 μg/mL), and ofl oxacin (MIC 
1.0 μg/mL) but susceptibility to ethi-
onamide (5.0 μg/mL). The patient’s 
regimen was changed to kanamycin, 
moxifl oxacin, ethionamide, para-
aminosalicylic acid, and cycloserine. 
Unfortunately, he died of his disease in 
December 2007. His known contacts 

are being monitored closely for signs 
and symptoms of TB. Reports have 
been made to the mine in which he 
was working, the Ministry of Health 
of South Africa, and the Ministry of 
Health of Lesotho. As of the writing 
of this letter, the South African Min-
istry of Health has made no formal re-
sponse regarding this patient.

The report of this case of XDR 
TB in Lesotho raises many concerns. 
First, XDR TB was readily found 
(along with other forms of drug-resis-
tant TB) in this small country that al-
ready has high prevalence of HIV. The 
potential for spread in the community 
as well as in hospital settings is sub-
stantial. The link to working in South 
Africa is also a major factor. Given 
the patient’s prior treatment while em-
ployed by a mining company and the 
literature reporting XDR TB in South 
Africa (8), XDR TB likely developed 
while he was working in the mines, 
and he brought the disease back to 
his home in Lesotho. Because South 
African mines rely heavily on migrant 
labor from countries such as Lesotho, 
Swaziland, and Mozambique, trans-
national spread of drug-resistant TB, 
including XDR TB, is quite probable 
and calls for a concerted international 
approach and institutional collabora-
tion for management and control of 
this epidemic. Infection control in 
the mines needs to be addressed, and 
international efforts to communicate 
that migratory populations are at risk 
for XDR TB need to be a priority in 
controlling the spread of this disease.
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Inquilinus limosus 
and Cystic Fibrosis

To the Editor: Inquilinus limo-
sus, a new multidrug-resistant species, 
was reported in 1999 as an unidenti-
fi ed gram-negative bacterium in a lung 
transplant patient with cystic fi brosis 
(CF) (1). This species was later char-
acterized by the description of 7 new 
isolates of I. limosus and 1 isolate of 
Inquilinus sp. (2). Infections and colo-
nizations by I. limosus have been doc-
umented mainly in adolescent or adult 
patients with CF. To date, 8 clinical 
cases have been described in Germany 

(3,4), 1 case in the United States (1), 5 
cases in France (5), and 1 case in the 
United Kingdom (6) (Table). Only 1 
isolate of Inquilinus sp. has been re-
covered from blood samples of a pa-
tient without CF who had prosthetic 
valve endocarditis (7). 

Because this bacterium is not re-
corded in all commercial identifi cation 
system databases currently available, 
a longitudinal study for I. limosus 
detection with a new real-time PCR 
assay with a Taqman probe (Applied 
Biosystems, Foster City, CA, USA), 
that targets the 16S rRNA gene, has 
been developed and compared with 
the culture isolation. Primers il1d (5′-
TAATACGAAGGGGGCAAGCGT-
3′) and il1r (5′-CACCCTCTCTTGGA
TT CAAGC-3′) and probe ilProbe 
(6FAM-GGTTCGTTGCGTCAGAT
GTGAAAG-TAMRA), which were 
used in this study, were designed on 
the basis of multisequence alignment 
of all I. limosus 16S rDNA sequences 
available in the GenBank database. 

To confi rm specifi city, the prim-
ers and probe were checked by using 
the BLAST program (www.ncbi.nlm.
nih.gov/blast/Blast.cgi) and also by 
using suspension of several bacteria 
recovered habitually in patients with 
CF. For sensitivity of the Taqman PCR 
assay (Applied Biosystems), the mini-
mal CFU detectable was 2 CFU/PCR. 
From January 2006 through June 
2007, 365 sputum samples recovered 
from 84 children and 61 adults with 
CF and 71 sputum samples recovered 
from 54 patients without CF were 
screened blindly for I. limosus. By us-
ing our real-time PCR, we detected 9 
I. limosus-positive samples from 4 pa-
tients with CF (Table); 8 of these sam-
ples were also culture positive. How-
ever, all sputum samples from patients 
without CF were negative. In 1 patient 
(Table, case 17), I. limosus was detect-
ed by using real-time PCR 3 months 
before the culture was positive. Ret-
rospectively, the patient’s medical fi le 
was rechecked and his clinical respira-
tory condition worsened briefl y at that 

stage, which indicates an infection 
by this bacterium. Thus, in our study, 
the incidence of I. limosus was 2.8% 
(4.9% for adults with CF and 1.2% 
for children with CF). The incidence 
of Burkholderia cepacia complex dur-
ing the same period and in the same 
patients was 2.1% (3 adults with CF 
were positive, data not shown).

The genus Inquilinus belongs 
to the α-Proteobacteria; the genus 
Azospirillum is the most closely re-
lated bacteria (2). This cluster of bac-
teria contains several strains that are 
able to grow under saline conditions 
and in biofi lms (8,9). The mucoid phe-
notype of I. limosus may contribute to 
its colonization and resistance to many 
antimicrobial drugs. Recently, the ex-
opolysaccharides (EPS) produced by I. 
limosus were studied. The authors in-
dicated that I. limosus produces main-
ly 2 EPSs that exhibit the same charge 
per sugar residue present in alginate, 
the EPS produced by Pseudomonas 
aeruginosa in patients with CF. This 
similarity may be related to common 
features of the EPS produced by these 
2 opportunistic pathogens that are re-
lated to lung infections (10). Trans-
mission of I. limosus between patients 
with CF is not known, but in the report 
from Chiron et al., 1 of the 5 patients 
with I. limosus had a brother who had 
never been colonized with this bacte-
rium despite living in the same home 
(5). Schmoldt et al. reported that 3 
patients were treated in the same out-
patient CF clinic during overlapping 
time periods and each patient was in-
fected/colonized by an individual I. li-
mosus clone, which suggests that there 
was no transmission among these pa-
tients (4). This bacterium has been re-
covered mainly from sputum of ado-
lescents (mean age 17 ± 6.47 years, 
range 8–35), except in our study with 
a 2-year-old boy, which suggests that 
this emerging bacterium may be hos-
pital acquired, as recently suggested 
(7). Because this bacterium is multire-
sistant to several antimicrobial drugs, 
particularly colistin, which is widely 
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used for treatment for P. aeruginosa 
colonization (as was the case for our 
4 patients), we hypothesize that this 
bacterium is selected during the evo-
lution of the disease. 

We have developed a real-time 
PCR molecular method that is faster 
and easier than amplifi cation-sequenc-
ing for prompt detection and accurate 
identifi cation of I. limosus with good 
specifi city and sensitivity. By using this 
screening assay, we identifi ed  4 ad-
ditional cases of patients with CF who 
were also infected with this bacterium, 
including a 2-year-old child. In addi-
tion, by using this technique, we were 
able to detect I. limosus in a patient 
with deteriorated respiratory function 3 
months before the culture-based isola-
tion, indicating that a low bacterial load, 
insuffi cient for being isolated in culture, 
can be detected by PCR in the lower re-
spiratory tract of patients with CF.
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French Association Vaincre La Mucovis-
cidose.
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Table. Clinical and epidemiologic features of cystic fibrosis (CF) patients with Inquilinus limosus*

Case
no.

Age,
y/sex 

Lung
transplant

Positive
samples

Clinical
manifestation,
first isolation 

Growth on 
MacConkey 

agar

Growth on 
selective
agar (d) 

Phenotypic 
identification†

Other
associated
pathogens Reference

1 22/F Yes Lung explant, 
BAL, sputum 

Pneumonia Poor ND AR PA, PM (1)

2 17/M No Sputum Stable No Yes (6 d) SP SA, PA, CA (3)
3 14/F No Sputum Stable No Yes (5 d) SP PA, AF, CA (3)
4 12/M No Sputum Stable ND Yes (ND) SP PA, SM, 

SA, AX 
(5)

5 13/F No Sputum Exacerbation ND Yes (ND) SP PA, SA, AF (5)
6 8/M No Sputum Stable ND Yes (ND) SP PA (5)
7 10/M No Sputum Stable ND Yes (ND) SP None (5)
8 18/M No Sputum Exacerbation ND Yes (ND) AR PA, SA, AF (5)
9 16/F No Sputum Severe

exacerbation 
ND ND PA PA (4)

10 19/M No Sputum Stable ND ND ND PA (4)
11 17/F No Sputum Exacerbation ND ND ND PA, CA, AF (4)
12 20/F No Sputum Exacerbation ND ND ND PA, SA, CA, 

AF
(4)

13 17/F No Sputum Stable ND ND ND PA, SA, 
SM, CA, AF

(4)

14 35/M No Sputum Respiratory 
decline

ND ND PA PA, SM, 
SMA

(4)

15 17/F No Sputum Stable No Yes (4 d) SP CA This study 
16 2/M No Sputum Productive

cough
No Yes (3 d) SP SA, HI This study 

17 21/M No Sputum Exacerbation No Yes (3 d) AR PA, AF This study 
18 15/M No Sputum Fever and 

thoracic pain 
No Yes (3 d) AR SA This study 

*BAL, bronchoalveolar lavage; ND, not determined; AR, Agrobacterium radiobacter; PA, Pseudomonas aeruginosa; PM, Proteus mirabilis; SP, 
Sphingomonas paucimobilis; SA, Staphylococcus aureus; CA, Candida albicans; AF, Aspergillus fumigatus; SM, Stenotrophomonas maltophilia; AX, 
Achromobacter xylosoxidans; SMA, Serratia marcescens; HI, Haemophilus influenzae.
†Phenotypic identification was obtained by using the BIOLOG GN MicroPlate assay (BIOLOG Inc., Hayward, CA, USA) for case 1 and the API 20NE kit 
system (bioMérieux, Marcy l’Etoile, France) for cases 2–8 and 15–18. 
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Splenic Rupture 
and Malignant 
Mediterranean 
Spotted Fever

To the Editor: Mediterranean 
spotted fever (MSF) is a Rickettsia 
conorii infection endemic to the Medi-
terranean. In this case, a 55-year-old 
man was referred to the Necker-En-
fants Malades Hospital, Paris, France, 
for fever, myalgia, and hypotensive 
shock. The patient had been in South-
ern France (Montpellier) 6 days before 
symptom onset and had been bitten by 
a tick on the left hand. Four days later, 
he reported fatigue, fever (39°C), and 
myalgia. His medical history showed 

polycystic kidney disease, which had 
necessitated hemodialysis and a kidney 
transplant. He was receiving ongoing 
treatment with an immunosuppressive 
regimen of cyclosporine, predniso-
lone, and tacrolimus; his baseline he-
moglobin level was 15 g/dL, and crea-
tinine level was 230 μmol/L.

At admission, the patient’s tem-
perature was 39.5°C, blood pres-
sure 55/40 mm Hg, and heart rate 
104 beats/min. Physical examination 
showed a diffusely tender abdomen 
with guarding, no hepatosplenom-
egaly, a nontender renal transplant, 
and no lymphadenopathy. Results of 
cardiovascular, respiratory, and neu-
rologic examinations were unremark-
able. A diffuse maculopapular cutane-
ous eruption was noted on the lower 
limbs; no eschar was detected.

Laboratory analyses showed the 
following values: hemoglobin 7.9 g/
dL, platelet count 115 × 109/L, leu-
kocyte count 6.7 × 109/L (neutrophils 
5.2 × 109/L, lymphocytes 1.4 × 109/L); 
serum creatinine 466 μmol/L, and C-
reactive protein 156 mg/L. Blood cul-
tures were negative. Serologic study 
results were negative for HIV, hepatitis 
viruses, Epstein-Barr virus, cytomega-
lovirus, Legionella, Mycoplasma, 
Coxiella, Bartonella, Leishmania, and 
Toxoplasma spp. Serologic testing ob-
tained at day 1 was negative for spot-
ted fever group (SFG) rickettsiosis.

A computed tomographic scan 
showed hemoperitoneum secondary to 
a ruptured subcapsular splenic hema-
toma (online Appendix Figure, avail-
able from www.cdc.gov/EID/content/
14/6/995-appG.htm), and an emer-
gency splenectomy was performed. 
Histopathologic evaluation of the 
spleen showed white pulp atrophy; the 
red pulp indicated congestion and ill-
defi ned nodules, varying in size and 
comprising macrophages, polymor-
phonuclear neutrophils, and necrotic 
cells (Figure, panels A, B). Skin bi-
opsy of the macular eruption on day 
2 demonstrated a leukocytoclastic 
vasculitis with nonocclusive luminal 

thrombi in the dermal capillaries (Fig-
ure, panel C).

Universal 16S rRNA gene PCR 
amplifi cation on spleen and skin tissue 
samples and direct sequencing identi-
fi ed an R. conorii–specifi c 16S rRNA 
sequence match. We confi rmed this by 
using primers for gltA and ompA spe-
cifi c for R. conorii. Immunohistochem-
ical  staining demonstrated Rickettsia 
in endothelial cells and macrophages 
in the spleen and skin (Figure, pan-
els D–F). Blood culture, skin biopsy 
specimens, and splenic tissue cultures 
were subsequently R. conorii positive. 
Doxycycline therapy (100 mg intrave-
nously twice a day) was instituted at 
day 2 because rickettsiosis was sus-
pected. The patient dramatically im-
proved within 72 hours and remained 
well 36 months after diagnosis.

MSF is a rickettsiosis belong-
ing to the tick-borne SFG caused by 
R. conorii, an obligate intracellular 
bacteria transmitted by the dog tick 
Rhipicephalus sanguineus. Endemic 
to Mediterranean countries, MSF gen-
erally results in a benign febrile ill-
ness accompanied by a maculopapular 
rash, myalgia, and local black eschar 
at a tick bite inoculation site. A minor-
ity of persons seeking treatment dis-
play a malignant form, which results 
from disseminated vasculitis associ-
ated with increased vascular perme-
ability, thrombus-mediated vascular 
occlusion, and visceral perivascular 
lymphohistiocytic infi ltrates (1). Fo-
cal thrombi have been identifi ed in 
almost all organs of patients with fatal 
cases. Manifestations of MSF include 
neurologic involvement, multi-organ 
failure, gastric hemorrhage, and acute 
respiratory distress syndrome; the 
case-fatality rate is 1.4%–5.6%.

Splenic rupture has been reported 
in the course of infection with several 
microbial agents, including Epstein-
Barr virus (2), HIV, rubella virus, Bar-
tonella spp. (3), Salmonella spp., myco-
bacteria (4), and Plasmodium spp. (5). 
Splenomegaly as a result of MSF has 
also been documented previously (6); 
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however, splenic rupture in the context 
of tick-borne illness has only previ-
ously been reported for R. typhi (7) and 
Coxiella burnetii infections (8).

SFG rickettsioses have rarely been 
described in transplant recipients. Bar-
rio et al. reported a case of MSF in a 
liver transplant recipient with clinical 
resolution of infection (9), and a case 
of Rocky Mountain spotted fever af-
ter heart transplantation has been de-
scribed (10).  

Seroconversion remains the prin-
cipal diagnostic tool for the rickettsio-
ses, but often no detectable antibody 
is found in the early phase of the dis-
ease. Spleen and skin tissue samples 
allowed rapid 16S rRNA gene PCR 
and sequencing before the results of 
other diagnostic procedures were ob-

tained. Immunostaining allowed de-
tection of R. conorii in spleen and skin 
tissue samples and illustrated the cell 
tropism of this intracellular bacterium 
for cells morphologically similar to 
endothelial cells and possibly mac-
rophages. Although R. conorii infec-
tion of postmortem human splenic 
samples from patients with fatal cases 
has been documented by immunohis-
tochemical testing, R. conorii has not 
been described previously in spleen 
tissue of those who have survived ma-
lignant MSF.

This case expands the spectrum 
of infectious agents associated with 
spontaneous splenic rupture and solid 
organ transplantation. Rickettsioses 
are a signifi cant risk both for those 
living in disease-endemic regions and 

for international travelers. To facilitate 
early detection and treatment, physi-
cians must be vigilant for atypical 
symptoms, especially in immunocom-
promised persons. 
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Figure. Histopathologic and immunohistochemical labelings of spleen and skin tissue 
samples. Tissue samples were fi xed in 10% formalin, paraffi n-embedded, and examined 
after hematoxylin-eosin staining, Gimenez staining, or immunostaining with the R47 anti-
Rickettsia conorii polyclonal rabbit antibody. The spleen red pulp indicated congestion 
and ill-defi ned nodules varying in size and comprising macrophages, polymorphonuclear 
neutrophils, and necrotic cells (A, magnifi cation ×100). A diffuse macrophage infi ltration 
with abundant hemophagocytosis (not shown) and venulitis (B, magnifi cation ×50) was 
also observed. In the skin, leukocytoclastic vasculitis with focal vascular necrosis and 
nonocclusive luminal thrombi were noted in dermal capillaries (C, magnifi cation ×100). 
Intracellular images evocative of rickettsiae were observed in the splenic arteriolar 
endothelium upon immunohistochemical staining (D, arrow, magnifi cation ×200; magnifi ed 
view shown in E, arrowhead, magnifi cation ×500). No infected cells were observed in nodular 
infl ammatory splenic lesions. Immunohistochemical staining also disclosed intracellular 
immunolabeled dots in cells that could correspond to infected dermal macrophages (F, 
arrowhead, magnifi cation ×300; magnifi ed view shown in inset, magnifi cation ×600), at 
a distance from the vascular alterations. Endothelial cells of dermal capillaries were also 
immunolabeled (not shown). A color version of this fi gure is available online (www.cdc.gov/
EID/content/14/6/995-G.htm).
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Acetobacter 
indonesiensis 

Pneumonia after 
Lung Transplant
To the Editor: Unusual and 

multiresistant bacterial infections are 
increasingly reported in cystic fi bro-
sis (CF) patients (1). On January 25, 
2007, a 31-year-old man with CF (mu-
tation ΔF 508 and I 507) was admitted 
to our institution in Marseille, France, 
for lung transplantation. His immuno-
suppressive regimen included IV cy-
closporin A (for the fi rst 6 days with 
conversion to oral tacrolimus thereaf-
ter), azathioprine, and corticosteroids. 
Induction therapy that used antithy-
mocyte globulin was administered 
for the fi rst 3 days (Thymoglobuline, 
Genzyme Corporation, Naarden, the 
Netherlands). Since 2003, the patient 
was chronically colonized by methi-
cillin-resistant Staphylococcus aureus 
(MRSA), Pseudomonas aeruginosa 
(susceptible only to colistin sulfo-
methate), and Candida albicans. Pre-
emptive treatment with antimicrobial 

agents including colistin sulfomethate, 
tobramycin sulfate, ceftazidime, and 
linezolid was administered, starting 
on posttransplant day 1; prophylactic 
caspofungin, followed by inhaled am-
photericin B, was given for the fi rst 
month. Six and 9 days, respectively, 
after surgery, sputa from the patient 
showed P. aeruginosa and MRSA. 

On postoperative day 11, the pa-
tient’s clinical condition worsened. 
Leukocytes increased to 13.84 × 
109/L. In addition to P. aeruginosa 
(104 CFU/mL) and MRSA (103 CFU/
mL), culture of later sputum samples 
yielded the growth of 104 CFU/mL 
of gram-negative, catalase-positive, 
and oxidase-negative bacillus (isolate 
7120034) on CEPACIA agar (AES, 
Combourg, France) after 72 hours of 
incubation at 30°C. API 20NE, API 

20E, and VITEK 2 Auto system (bio-
Mérieux, Marcy l’Etoile, France) did 
not identify the bacillus. This bacteri-
um was multiresistant to antimicrobial 
agents, including colistin, and was sus-
ceptible only to imipenem, rifampin, 
and aminoglycosides. The fi nal iden-
tifi cation of this isolate as Acetobacter 
indonesiensis was achieved after par-
tial sequencing of 16S rRNA gene, as 
previously described (2) (GenBank 
accession no. AJ199841, 99% similar-
ity). The sequence of our isolate has 
been deposited in GenBank under the 
accession no. EF681860. The phylo-
genetic position of isolate 7120034 
among other gram-negative bacteria is 
shown in the Figure. 

Tobramycin was stopped at day 
11, colistin and ceftazidime were 
stopped at postoperative day 14, lin-
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Figure. Phylogenetic tree showing the position of Acetobacter indonesiensis (isolate 
7120034, GenBank accession no. EF681860), in boldface, within acetic acid bacteria and 
other gram-negative rods. The tree was based on 16S rDNA comparison by the neighbor-
joining method. Numbers along the branches indicate bootstrap values.
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ezolid was maintained for 10 addition-
al days, and gentamicin (for 13 days) 
was added to the patient’s drug thera-
py on February 10. Despite this treat-
ment, A. indonesiensis was cultured 
from sputa obtained on February 16 
(104 CFU/mL) and February 20 (102 
CFU/mL), respectively. Six days later, 
leukocytes decreased to 8.62 × 109/L, 
and the patient’s condition improved. 
He was discharged at the beginning 
of March. During 7 months of follow-
up, the A. indonesiensis strain was not 
found again.

Acetic acid bacteria are gram-
negative bacilli classifi ed into the gen-
era Acetobacter, Gluconobacter, Glu-
conacetobacter, Acidomonas, and the 
recently described genus Asaia; these 
bacteria belong to the α subgroup of 
Proteobacteria (3). Isolates of this 
family are recognized as food-asso-
ciated bacteria and are able to grow 
at acidic pH (4). Three species have 
been reported as emerging pathogens 
in humans: Asaia bogorensis (in a case 
of peritonitis in a patient with a peri-
toneal dialysis catheter [5]); Granu-
libacter bethesdensis (in 3 cases of 
lymphadenitis associated with chronic 
granulomatous disease [6]); and Ac-
etobacter cibinongensis (a recent case 
of bacteremia in a patient receiving 
chronic hemodialysis for end-stage re-
nal failure [7]).

A. indonesiensis has been isolated 
from fruits and fl owers in Indonesia 
(8); only 3 reports on it have been 
published (3,8,9). In our patient, we 
believe that this multidrug-resistant 
bacterium was the primary cause of 
the infection because the patient was 
eventually cured after an adapted an-
timicrobial drug therapy. Because 
this bacterium grows easily at acidic 
pH (4), a classic condition in the CF 
airway surface liquid, acidity might 
contribute to bacterial adhesion and 
colonization (10). Because acetic acid 
bacteria have never been isolated from 
human fl ora, the source of the con-
tamination for our patient remains un-
known.

We also report the antimicrobial 
drug susceptibility of this bacterium. 
It was multiresistant, especially to 
colistin. Antimicrobial drug suscepti-
bility results were obtained by using 
Vitek 2 Auto system because of the 
absence of growth on Mueller-Hinton 
agar. This pattern was also the case for 
G. bethesdensis (6). The antimicro-
bial susceptibility of A. cibinongensis 
could not be validated because of the 
lack of interassay reproducibility (7). 
Initial antimicrobial drug therapy for 
this patient with amoxicillin, pristi-
namycin, and cefazolin did not cure 
the patient; he was eventually cured 
after the therapy was switched to to-
bramycin (7).

Our fi ndings reemphasize the 
emergence of new colistin-resistant 
pathogens in CF patients, as recently 
reported for Inquilinus limosus (1). 
The increased clinical use of nebu-
lized colistin for P. aeruginosa infec-
tion in CF patients may select specifi c 
colistin-resistant bacteria in such pop-
ulations. In summary, this report of a 
respiratory tract infection caused by 
A. indonesiensis after lung transplan-
tation in a French CF patient supports 
that this multidrug-resistant bacterium 
may be an emerging opportunistic 
pathogen in immunocompromized 
patients, including CF patients with a 
lung transplant.

Fadi Bittar,* 
Martine Reynaud-Gaubert,† 

Pascal Thomas,† 
Stéphanie Boniface,† 

Didier Raoult,* 
and Jean-Marc Rolain*

*Unité de Research sur les Maladies In-
fectieuses et Tropicales Emergentes, Mar-
seille, France; and †Hôpital Sainte Margue-
rite, Marseille

References

  1.  Coenye T, Goris J, Spilker T, Vandamme 
P, Lipuma JJ. Characterization of unusual 
bacteria isolated from respiratory secre-
tions of cystic fi brosis patients and descrip-
tion of Inquilinus limosus gen. nov., sp. 
nov. J Clin Microbiol. 2002;40:2062–9.

  2.  Drancourt M, Bollet C, Raoult D. 
Stenotrophomonas africana sp. nov., an 
opportunistic human pathogen in Africa. 
Int J Syst Bacteriol. 1997;47:160–3.

  3.  Cleenwerck I, Vandemeulebroecke K, 
Janssens D, Swings J. Re-examination of 
the genus Acetobacter, with descriptions 
of Acetobacter cerevisiae sp. nov. and Ac-
etobacter malorum sp. nov. Int J Syst Evol 
Microbiol. 2002;52:1551–8.

  4.  Yamada Y, Hosono R, Lisdyanti P, Widyas-
tuti Y, Saono S, Uchimura T, et al. Identifi -
cation of acetic acid bacteria isolated from 
Indonesian sources, especially of isolates 
classifi ed in the genus Gluconobacter. J 
Gen Appl Microbiol. 1999;45:23–8.

  5.  Snyder RW, Ruhe J, Kobrin S, Wasser-
stein A, Doline C, Nachamkin I, et al. 
Asaia bogorensis peritonitis identifi ed by 
16S ribosomal RNA sequence analysis in 
a patient receiving peritoneal dialysis. Am 
J Kidney Dis. 2004;44:e15–7.

  6.  Greenberg DE, Ding L, Zelazny AM, Stock 
F, Wong A, Anderson VL, et al. A novel 
bacterium associated with lymphadenitis 
in a patient with chronic granulomatous 
disease. PLoS Pathog. 2006;2:e28.

  7.  Gouby A, Teyssier C, Vecina F, Marchan-
din H, Granolleras C, Zorgniotti I, et al. 
Acetobacter cibinongensis bacteremia in 
human. Emerg Infect Dis. 2007;13:784–5.

  8.  Lisdiyanti P, Kawasaki H, Seki T, Yamada 
Y, Uchimura T, Komagata K. Systematic 
study of the genus Acetobacter with de-
scriptions of Acetobacter indonesiensis 
sp. nov., Acetobacter tropicalis sp. nov., 
Acetobacter orleanensis (Henneberg 
1906) comb. nov., Acetobacter lovanien-
sis (Frateur 1950) comb. nov., and Aceto-
bacter estunensis (Carr 1958) comb. nov. 
J Gen Appl Microbiol. 2000;46:147–65.

  9.  Lisdiyanti P, Kawasaki H, Seki T, Yamada 
Y, Uchimura T, Komagata K. Identifi ca-
tion of Acetobacter strains isolated from 
Indonesian sources, and proposals of Ac-
etobacter syzygii sp. nov., Acetobacter 
cibinongensis sp. nov., and Acetobacter 
orientalis sp. nov. J Gen Appl Microbiol. 
2001;47:119–31.

10.  Poschet J, Perkett E, Deretic V. Hyper-
acidifi cation in cystic fi brosis: links with 
lung disease and new prospects for treat-
ment. Trends Mol Med. 2002;8:512–9.

Address for correspondence: Jean-Marc Rolain, 
URMITE, CNRS-IRD UMR 6236, Faculté 
de Médecine et de Pharmacie, 27 Blvd Jean 
Moulin, 13385 Marseille, CEDEX 5, France; 
email: jm.rolain@medecine.univ-mrs.fr

998 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 14, No. 6, June 2008

All material published in Emerging 
Infectious Diseases is in the public 
domain and may be used and reprinted 
without special permission; proper 
citation, however, is required.



LETTERS

Coronavirus 
Antibodies in Bat 

Biologists
To the Editor: Severe acute re-

spiratory syndrome–associated coro-
navirus (SARS-CoV) is a new coro-
navirus that caused an epidemic of 
8,096 cases of SARS and 774 deaths 
during 2002–2003 (1). Attempts are 
ongoing to identify the natural reser-
voir of SARS-CoV. Several horseshoe 
bat species (Rhinolopus spp.) from 
Asia (2,3) and a sample of bats from 
Africa (4) have been found to be in-
fected by and potential reservoirs for 
various SARS-like CoVs and various 
CoVs that are not SARS-like (2–4). 
However, transmission of bat SARS-
CoV from bats to humans has not been 
reported.

During October 2005, we looked 
for serologic evidence of infection 
among bat biologists attending an 
international meeting in the United 
States. After giving informed con-
sent, volunteer biologists completed 
an anonymous survey and provided 
10 mL of blood. Serum samples were 
tested at the Centers for Disease Con-
trol and Prevention (CDC) for an-
tibodies against inactivated human 
SARS-CoV and against recombinant, 
expressed SARS-CoV nucleocapsid 
protein (SARS-CoV N) by enzyme 
immunoassays (EIAs) as described 
(5,6). This study was approved by the 
CDC Institutional Review Board.

Of 350 registered biologists, 90 
(26%) participated. Of participants, 
89% had worked with or studied 
bats in North America, 21% in South 
America, 11% in Africa, 8% in Asia, 
7% in Europe, and 6% in Australia. 
The primary genera studied by par-
ticipants were Myotis (24%), Tadarida 
(13%), and Eptesicus (10%). A total 
of 20 (23%) participants had worked 
with or had contact with horseshoe bat 
species (Rhinolopus spp.). Because 
this genus has 69 species, distributed 

from Australia to Europe, some partic-
ipants who indicated that they worked 
with the Rhinolopus spp. may likely 
have worked with species found out-
side of Asia. Involvement with bats 
most often consisted of capturing or 
handling them in the fi eld (90%), fol-
lowed by capturing or handling them 
in the laboratory (36%). Urine and fe-
ces were encountered most frequently 
(“always” or “most of the time” by 
66%–68% of participants); contact 
with blood, saliva, or tissues and bites 
or scratches reportedly occurred less 
often (“always” or “most of the time” 
by 4%–28% of participants).

The serum samples from all 90 
participants were negative for an-
tibodies against inactivated SARS-
CoV, and samples from all but 1 were 
negative for SARS-CoV N protein. 
The 1 positive sample gave a strong 
signal (optical density 1.08 at 405 nm 
at a 1:400 dilution) by SARS-CoV N 
protein EIA and against SARS-CoV 
N by Western blot but gave no re-
activity against recombinant SARS-
CoV spike protein or inactivated 
SARS-CoV by either EIA or West-
ern blot. Because the N protein has 
a region that is relatively conserved 
among all known coronaviruses (7), 
the antibodies against SARS-CoV N 
protein could have been induced by 
other CoVs. Previous studies have 
demonstrated that SARS-CoV N pro-
tein can cross-react with polyclonal 
antiserum induced by group 1 animal 
CoVs (8). 

To address the possibility that the 
antibodies from this serum sample 
were not specifi c to SARS-CoV, we 
tested it against recombinant N proteins 
of human CoVs, HCoV-229E, HCoV-
OC43, NL63, and HKU-1. The serum 
reacted to all 4 N proteins, by EIA and 
Western blot, at titers of 400–1,600. 
We then tested the sample against 3 
recombinant fragments of the N pro-
tein from each of 3 viruses: SARS-
CoV, HCoV-229E, and HCoV-OC43. 
One of these fragments, N2, contains a 

highly conserved motif (FYYLGTGP) 
that should detect cross-reacting anti-
bodies; the other 2 fragments should 
detect antibodies specifi c to the strain 
or group. The serum reacted to 2 of 
3 fragments from HCoV-OC43 and 
-229E but to only the N2 fragment 
with the conserved motif from SARS-
CoV (Figure), which suggests that the 
antibodies against SARS-CoV N were 
likely induced by a CoV that was not 
SARS-like.

If the antibodies were induced by 
a SARS-like CoV infection, we would 
expect to have also detected antibod-
ies against recombinant S protein (9) 
or recombinant fragments represent-
ing antigenically distinct regions of 
the N protein of SARS-CoV. We did 
not detect either; instead, we detected 
antibodies against the antigenically 
distinct N fragments from group 1 and 
2 human CoVs. Thus, this survey of 
a sample of bat biologists, who were 
exposed primarily to North American 
bats but also to bats from Asia and 
Africa, showed no evidence of SARS-
like CoV infection.

Our survey found no evidence of 
SARS-CoV transmission from bats 
to humans. However, since the con-
clusion of this study, Dominguez et 
al. found coronavirus RNA in bats in 
North America, particularly Eptesi-
cus fuscus and Myotis occultus (10), 2 
species of the genera handled by 25% 
of the participants in our survey. Of 
interest is whether the bat biologists 
who worked with these bats might be 
at risk for infection with group 1 bat 
CoVs. Unfortunately, the high likeli-
hood of infection with human group 1 
CoVs will make it diffi cult to address 
this question. Additional studies of 
bat SARS-CoV infections in a larger 
number of persons who have been in 
contact with the species found to be 
positive for SARS-like CoV are need-
ed before the risk for SARS-like CoV 
transmission from bats to humans can 
be clearly understood.
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Figure. Antibody reactivity to coronavirus (CoV) nucleocapsid (N) protein fragments by 
ELISA. A set of recombinant protein fragments covering the N protein sequence of human 
CoV [HCoV]–OC43, HCoV-229E, and severe acute respiratory syndrome (SARS)–CoV 
were used as antigen; the serum (1:400 dilution) from the participant was tested by ELISA. 
The fragments include the following HCoVs: HCoV-OC43 N1 (aa 1–119), HCoV-OC43 N2 
(aa 120–332), HCoV-OC43 N3 (aa 333–448), HCoV-229E N1 (aa 1–74), HCoV-229E N2 
(aa 75–311), HCoV-229E N3 (aa 312–389), SARS-CoV N1 (aa 1–105), SARS-CoV N2 (aa 
106–324), and SARS-CoV N3 (aa 325–422). The HCoV-OC43, HCoV-229E, and SARS-
CoV fragments were coated at 4 × 10–7 M,  2.5 × 10–3 M, and 8 × 10–8 M, respectively.  The 
N-terminal of the N protein contains a highly conserved motif (FYYLGTGP) found in all 
CoVs (7). This conserved motif is found in HCoV-OC43 N2, HCoV-229E N2, and SARS-
CoV N2 recombinant protein fragments. The sizes of the expressed protein fragments used 
in this study were confi rmed by sodium dodecyl sulfate–polyacrylamide gel electrophoresis. 
In addition, the reactivity of each protein fragment was confi rmed by using Western blot 
with the anti-His antibody and the respective convalescent-phase serum. The mean optical 
density (OD) of absorbance at 405 nm (490-nm reference) of duplicate wells is shown. 
Error bars represent the standard deviation of duplicate wells. 

Letters
Letters commenting on recent articles 
as well as letters reporting cases, out-
breaks, or original research are wel-
come. Letters commenting on articles 
should contain no more than 300 
words and 5 references; they are more 
likely to be published if submitted 
within 4 weeks of the original article’s 
publication. Letters reporting cases, 
outbreaks, or original research should 
contain no more than 800 words and 
10 references. They may have one 
Figure or Table and should not be di-
vided into sections. All letters should 
contain material not previously pub-
lished and include a word count.
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Chagas Disease 
in Ancient Hunter-

Gatherer 
Population, Brazil 

To the Editor: Chagas disease, 
caused by the protozoan Trypanosoma 
cruzi, and fi rst described by Carlos 
Chagas in 1909, is endemic to Latin 
America. As a results of multination-
al control initiatives launched in the 
1990s, the disease prevalence has been 
reduced. This campaign was focused 
on the interruption of T. cruzi vecto-
rial transmission by eliminating domi-
ciled triatomines. In 2006, Brazil was 
declared to be free from T. cruzi trans-
mission by Triatoma infestans (1). T. 
cruzi is a heterogeneous taxon with 
multiple mammal hosts and vectors, 
besides alternative routes of infection 
and infective forms. In the Brazil-
ian Amazon region, where domiciled 
triatomines have not been reported, 
human cases of Chagas disease have 
been increasing (2). This increase has 
been attributed to uncontrolled migra-
tion and deforestation (2). Addition-
ally, recent outbreaks of Chagas dis-
ease attributed to oral transmission in 
previously non–disease-endemic areas 
out of the Amazon region (3) indicate 
that a new epidemiologic profi le is 
emerging in Brazil. 

T. cruzi has 2 main genotypes, T. 
cruzi I and T. cruzi II, and these sub-
populations display distinct biologic, 
biochemical, and genetic profi les. In 
Brazil, T. cruzi I is widespread among 
wild mammals and sylvatic vectors of 
all biomes. Moreover, this genotype is 
commonly isolated from humans and 
wild mammals in the Amazon Basin. 
In contrast, T. cruzi II, has a focal 
distribution in nature but is the main 
agent of human infection in other Bra-
zilian regions (4).

In this report, we describe the 
fi nding of T. cruzi in human remains 
dating back 4,500–7,000 years that 
were obtained from a Brazilian ar-
cheological site and, the recovery of 

an ancient DNA (aDNA) sequence 
corresponding to the parasite lineage 
type I. The mummy, called AM1, 
was a woman ≈35 years of age from 
a hunter-gatherer population. She was 
found in Abrigo do Malhador archeo-
logical site, Peruaçu Valley, Minas 
Gerais State (5). This region, where 
the semiarid ecosystem is predomi-
nant, has a dry climate, karst relief (an 
area of limestone terrain characterized 
by sinks, ravines, and underground 
streams), and soil with a basic pH. 
These conditions have contributed to 
the preservation of specimens.

The remains were excavated in 
1985 and maintained in an environ-
ment protected from light and humid-
ity. In 2005, after taking precautions to 
avoid contamination with exogenous 
DNA or cross-contamination between 
samples, we collected ≈6 cm of a rib 
fragment from AM1. All experiments 
were conducted in a restricted area 
that was isolated from the major labo-
ratory, where post-PCR experiments 
were performed. T. cruzi had never 

been used in either laboratory. Mito-
chondrial DNA haplotypes of labora-
tory staff were determined to control 
contamination. PCR-positive controls 
(T. cruzi) were not used. The rib sur-
face was gently scraped to remove 
impurities and decontaminated with 
bleach (6% NaOCl) and UV light (15 
min for each side). We processed 300 
mg of bone powder according to the 
extraction protocol of dehybernation 
B solution of the Geneclean Kit for 
Ancient DNA (Bio101, La Jolla, CA, 
USA). By using specifi c set of primers 
(6), a 350-bp miniexon gene fragment 
was successfully recovered by PCR 
(Figure); the fragment corresponded 
to the T. cruzi I lineage, according 
to miniexon gene typing assay (6). 
Moreover, nucleotide sequence analy-
sis (341 bp) (GenBank accession no. 
EF626693), showed 98% similarity 
with T. cruzi I sequences in GenBank. 
Additionally, total aDNA hybridiza-
tion with T. cruzi probes (miniexon 
and total kinetoplast DNA) confi rmed 
the infection. Sequence analysis of the 
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Figure. Trypanosoma cruzi miniexon gene typing assay. Lanes 1 and 2, T. cruzi II (300 bp) 
and T. cruzi I (350 bp) markers, respectively; lane 3, T. cruzi I cloned fragment recovered 
from Brazilian mummy; lane 4, 100-bp ladder.
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human mitochondrial DNA HVS-I re-
gion characterized this person as be-
longing to haplogroup B (GenBank 
accession no. EU359272), one of the 
founder human haplogroups in the 
Americas.

The antiquity of human T. cruzi 
infection in South America has been 
demonstrated on the basis of pale-
onthologic studies. Clinical manifesta-
tions of Chagas disease were observed 
in Chilean mummies from pre-Colum-
bian times (7). Moreover, a T. cruzi ki-
netoplast DNA region was recovered 
in Chilean and Peruvian mummies 
from up to 9,000 years ago (8,9).

In Brazil, the current epidemiolog-
ic scenario concerning Chagas disease 
in indigenous populations involves 
ecologic aspects of their settlements, 
along with nomad habits, which pre-
vent triatomine nesting and, therefore, 
the infection. The beginning of T. cru-
zi transmission to humans is attributed 
to the domiciliation of T. infestans as a 
consequence of precarious mud dwell-
ings, built after European colonization 
(10). In this report, we showed that T. 
cruzi human infection in Brazil is an-
cient, dating back at least 4,500 years, 
and therefore occurring in hunter-gath-
erer populations largely preceding T. 
infestans domiciliation. The presence 
of the T. cruzi I genotype infecting hu-
mans 4,500–7,000 years ago in Minas 
Gerais State, where this genotype is 
currently absent (6), suggests that the 
distribution pattern of T. cruzi geno-
types in humans has changed in time 
and place. Moreover, the recovery of 
an aDNA sequence and the possibility 
of genotyping parasites from human 
remains make it possible to recon-
struct the early dispersion patterns of 
T. cruzi subpopulations. On the basis 
of our results, one may speculate that 
the current outbreaks of human T. cru-
zi infection, independent of triatomine 
domiciliation, are the reemergence of 
the ancient epidemiologic scenario of 
Chagas disease in Brazil.
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Coxiella burnetii 
in Wild-caught 

Filth Flies 
To the Editor: Coxiella burnetii, 

the agent of Q fever, is a bacterium 
and a potential agent of bioterrorism. 
The most frequent signs of infection 
in domestic animals are abortion and 
reduced fertility (1). Clinical signs of 
Q fever in humans vary from mild fe-
vers to pneumonia, hepatitis, or death; 
atypical cases occur as other disorders, 
such as cholecystitis (1,2). Aerosols 
are the most common route of expo-
sure, but oral transmission occurs (1).

Some fl ies feed on the feces, milk, 
carcasses, or blood of domestic ani-
mals that can be infected with C. bur-
netii. These fl ies regurgitate and defe-
cate when feeding and are mechanical 
vectors of bacteria (3,4). Flies have 
been shown to harbor, mechanically 
transport, and even support the growth 
of C. burnetii (4–6). It is known that 
house fl ies (Musca domestica) are 
possible mechanical vectors of C. bur-
netii because this organism survived 
32 days in house fl ies and viable bac-
teria were shed by fl ies for 15 days (4). 
There are no studies of C. burnetii in 
fi eld-collected fl ies. To examine the 
prevalence of C. burnetii in fi eld-col-
lected fl ies, we tested fl ies from farms, 
forests, ranches, and zoos.

Flies that develop on animal 
dung, carcasses, feces, blood, or gar-
bage are often called fi lth fl ies. Adult 
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Calliphoridae, Hippoboscidae, Musci-
dae, and Sarcophagidae were collected 
from forests, zoos, ranches, and farms 
(Table). Flies were killed in 95% etha-
nol or by freezing. DNA was extracted 
from individual fl ies as described 
(7,8). A distilled water negative con-
trol was used for each extraction.

Individual DNA samples were 
tested, in duplicate, with a previously 
described TaqMan assay with a low-
er limit of detection of 1 C. burnetii 
organism (8). Positive and negative 
controls were used for all assays. Pos-
itive fl ies were verifi ed by PCR and 
sequencing of 16S rRNA gene as de-
scribed (9). Vouchers for each insect 
species were deposited in the Clem-
son University Arthropod Collection 
(Clemson, SC, USA), the University 
of Georgia Museum of Natural His-
tory (Athens, GA, USA), or the Uni-

versity of Wyoming Insect Collection 
(Laramie, WY, USA).

Five of 363 fl ies were positive 
for C. burnetii DNA (Table). These 
fl ies included Stomoxys calcitrans, in 
which the adults feed on animal and 
human blood, and the blowfl ies Lucil-
ia coeruleiviridis and L. sericata. C. 
burnetii–positive fl ies were obtained 
from carrion (1/12, 8.3%), a garbage 
bin of elephant feces (3/18, 16.7%), 
and a barn at a ranch (1/55, 1.8%). We 
sequenced 1,100 bp of the 16S rRNA 
gene from select DNA extracts, which 
were 99% identical with that of C. 
burnetii strain NC 002971.

We detected DNA from C. bur-
netii in fl ies from a zoo, a ranch, and 
carrion in a forest. Laboratory data on 
house fl ies, which shed live C. burnetii 
for 15 days after exposure, suggest that 
related fl ies (e.g., S. calcitrans and Lu-

cilia spp.) might also harbor viable C. 
burnetii. On the basis of our fi eld data, 
S. calcitrans and Lucilia spp. should 
be studied as mechanical vectors of C. 
burnetii. Unlike many enteric bacteria, 
which require large inocula to cause 
disease, C. burnetii can be infectious 
at the level of 1 bacterium (10). If fl ies 
transmit C. burnetii, they pose an ad-
ditional threat to human and animal 
health.

The role of the sheep ked (Meloph-
agus ovinus) in maintenance or trans-
mission of C. burnetii is unknown. 
This fl y is an obligate ectoparasite of 
sheep. It feeds on sheep blood, and 
feces from sheep keds can accumulate 
in the wool of sheep. Testing of sheep 
keds from infected sheep would help 
understand whether keds play a role in 
the epidemiology of C. burnetii. 
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Table. Flies from the United States and Dominica assayed for Coxiella burnetii, 2004–2007 

Species Collection site and collector Date of collection 

No. positive for C. 
burnetii/no.
collected

Calliphora vicina
(Robineau-Desvoidy) 

Elephant dung, Greenville Zoo, Greenville County, SC, USA, 
by M.P. Nelder 

2006 Apr 18 0/1

Lucilia coeruleiviridis
(Marquart) 

Trapped on carrion near Pickens, SC, USA, by K.D. Cobb 
and W.K. Reeves 

2004 Jul 3 1/12

L. coeruleiviridis
(Marquart) 

Elephant dung, Greenville Zoo, Greenville County, SC, USA, 
by M.P. Nelder 

2006 Jul 18 0/13

L. coeruleiviridis
(Marquart) 

Elephant dung, Greenville Zoo, Greenville County SC, USA,  
by M.P. Nelder 

2005 Aug 17 0/3

L. sericata (Meigen) Garbage bin, Greenville Zoo, Greenville County, SC, USA, by 
M.P. Nelder 

2005 Aug 17 3/18

Melophagus ovinus
(Linnaeus)

Sheep, Bozeman, Gallatin County, MT, USA, by J.E. Lloyd 2007 Jun 27 0/154

Musca domestica
(Linnaeus)

Cow, Springfield Estate, St. Paul Parish, Dominica, by W.K. 
Reeves

2005 May 18 0/6

M. domestica Goat pens, petting exibit, Greenville Zoo, Greenville County, 
SC, USA, by W.K. Reeves and M.P. Nelder 

2005 Aug 1 0/5

M. domestica Colobus spp. monkey dung; Greenville Zoo, Greenville 
County, SC, USA, by M.P. Nelder 

2005 Oct 19 0/6

Ravinia stimulans Lion dung, Greenville Zoo, Greenville County, SC, USA, by 
M.P. Nelder 

2005 Oct 16 0/10

Ravinia  new sp. Lion dung, Greenville Zoo, Greenville County, SC, USA, by 
M.P. Nelder 

2005 Oct 17 0/11

Stomoxys calcitrans
(Linnaeus)

Goat pens, petting exibit, Greenville Zoo, Greenville County, 
SC, USA, by W.K. Reeves and M.P. Nelder 

2005 Aug 1 0/20

S. calcitrans Fly trap, Greenville Zoo, Greenville County, SC, USA, by M.P. 
Nelder

2006 Apr 28 0/20

S. calcitrans Cow, Riverbanks Zoo, Richland County, SC, USA, by M.P. 
Nelder

2006 Apr 5 0/17

S. calcitrans Cow, goats, horses, and llama, Riverbanks Zoo, Richland 
County, SC, USA, by M.P. Nelder 

2006 Apr 6 0/12

S. calcitrans Cattle and elk hay barn, Sybille Canyon, Albany County, WY, 
USA, by W. Yarnell 

2007 July 14–Aug 3 1/55
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Confl ict and 
Emerging 

Infectious Diseases
To the Editor: In the November 

2007 issue of Emerging Infectious 
Diseases, Gayer et al. (1) describe 
how confl ict leaves populations in 
dire poverty, internally displaced or 
seeking asylum, having poor access to 
essential services, and consequentially 
vulnerable to infectious diseases.

Cholera, caused by the bacteri-
um Vibrio cholerae, is a disease that 
seems particularly sensitive to confl ict 
and deserves more consideration. Ma-
jor risk factors for cholera—poverty, 
overcrowding, poor hygiene, contami-
nated food, and lack of safe drinking 
water (2,3)—largely resemble the 
consequences of war and civil fi ght-
ing. Yet little is known about the re-
lationship between cholera and con-
fl ict. This lack of information may be 
because cholera tends to be epidemic, 
affecting hundreds to thousands of 
people across vast, war-torn regions, 
making it impossible for local govern-
ments, nongovernment organizations, 

and aid workers to control, let alone 
collect and analyze data.

Examination of data sources listed 
by Gayer et al. (1) and recent reviews 
(2,3) indicate that cholera occurs 1) in 
countries during war and civil unrest, 
as exemplifi ed by the latest outbreaks 
among displaced populations across 
northern Iraq; 2) in neighboring coun-
tries, where temporary camps accom-
modate masses of political refugees 
under poor conditions, such as those 
in eastern Chad near Darfur, Sudan; 
and 3) during the postwar period when 
large numbers of repatriated persons 
return home and consequently place 
undue pressure on an eroded and frag-
ile national infrastructure, as evident 
in Angola in recent years.

Moreover, all the countries affect-
ed by confl ict shown in the Figure by 
Gayer et al. (1) (available from www.
cdc.gov/EID/content/13/11/1625-G.
htm) have reported cholera outbreaks 
(2–4). They are also among the poorest 
countries in the world; the latest statis-
tics on human development (5) indi-
cate that compared with all developing 
countries, on average they have higher 
rates of undernourishment, refugees, 
child deaths, and less adequate water 
and sanitation facilities. Thus, more 
information is needed about confl ict 
and cholera, especially in Africa.

Louise A. Kelly-Hope*
*Liverpool School of Tropical Medicine, Liv-
erpool, UK

References

  1.  Gayer M, Legros D, Formenty P, Connolly 
MA. Confl ict and emerging infectious dis-
eases. Emerg Infect Dis. 2007 Nov [cited 
2007 Dec 10]. Available from http://www.
cdc.gov/EID/content/13/11/1625.htm

  2.  Gaffga NH, Tauxe RV, Mintz ED. Chol-
era: a new homeland in Africa? Am J Trop 
Med Hyg. 2007;77:705–13.

  3.  Griffi th DC, Kelly-Hope LA, Miller MA. 
Review of reported cholera outbreaks 
worldwide, 1995–2005. Am J Trop Med 
Hyg. 2006;75:973–7.

  4.  World Health Organization. Cholera sur-
veillance and number of cases. 2007 [cited 
2007 Dec 10]. Available from http://www.

1004 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 14, No. 6, June 2008

1Current affi liation: Private practice, 
Laramie, Wyoming, USA



LETTERS

who.int/topics/cholera/surveillance/en/
index.html

  5.  United Nations Development Programme. 
Human development report 2007/2008. 
Fighting climate change: human solidarity 
in a divided world. 2007 [cited 2007 Dec 
12]. Available from http://hdr.undp.org/
en/reports/global/hdr2007-2008

Address for correspondence: Louise A. Kelly-
Hope, Liverpool School of Tropical Medicine, 
Pembroke Place, Liverpool, L3 5QA, UK; 
email: l.kelly-hope@liv.ac.uk

In Response: We agree with Kel-
ly-Hope on the propensity for cholera 
outbreaks to occur in confl ict-affected 
countries and the need to monitor 
and respond more effectively to such 
events. In 2006, cholera was reported 
from 33 countries in Africa, and 88% 
of all reported cases were from con-
fl ict-affected countries (1).

As highlighted in our November 
2007 article on confl ict and emerging 
infectious diseases (2), confl ict situa-
tions present a multitude of risk fac-
tors that enhance disease emergence 

and transmission, over and above 
those in other resource-poor countries. 
Many such confl icts facilitate the oc-
currence of cholera outbreaks.

More precise research on cholera 
and confl ict is indeed necessary. How-
ever, despite cholera being a disease 
that has been around for a long time 
and that causes frequent outbreaks to 
this day, much information about this 
disease, beyond its relationship with 
confl ict, remains unknown. For exam-
ple, although Vibrio cholerae persists 
in the environment, little is known 
about the exact conditions that trigger 
a cholera outbreak at a particular time. 
Further elucidation is needed about 
the factors that infl uence the duration 
of an outbreak, disease severity, and 
duration of individual protective im-
munity after an episode of cholera.

Cholera, which is closely linked 
to a country’s social and economic 
development (1,3), ceased to be of 
concern in Europe, for example, when 
access to potable water and sanita-
tion improved although its cause was 
still unknown and antimicrobial drugs 
were not yet available. Today, renewed 
interest from the international public 
health community is urgently warrant-
ed, and strong initiatives are needed to 

help developing countries (confl ict-af-
fected or not) fi ght against cholera and 
control this easily preventable disease 
on a global level.

Michelle Gayer* 
and Dominique Legros*

*World Health Organization, Geneva, Swit-
zerland
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Legionella and the 
Prevention of 
Legionellosis

Jamie Bartram, Yves Chartier, 
John V. Lee, Kathy Bond, and 
Susanne Surman-Lee, editors

World Health Organization Press, 
Geneva, Switzerland, 2007

ISBN-10: 9241562978
ISBN-13: 9789241562973
Pages: 276; Price US $40

Legionella and the Prevention of 
Legionellosis is much less about the 
former and more about the latter. The 
book is essentially a risk-management 
manual for legionellosis, modeled 
on the World Health Organization’s 
framework for providing safe drink-
ing water. Introductory chapters on 
the disease and the ecology of Legion-
ella spp. and a concluding chapter on 
laboratory aspects of Legionella spp. 
serve as bookends for 7 chapters on 
risk management of legionellosis. The 
intervening chapters discuss known 
sources of risk for the disease: potable 
water; cooling towers and evapora-
tive condensers; healthcare facilities; 
hotels and ships; and natural spas, hot 
tubs, and swimming pools. A chapter 
on disease surveillance and outbreak 
management and another on regula-
tory aspects complete the core.

Although this book is more a 
manual than a text, it has much to 
recommend and little to criticize. An 
international group of 58 experts con-
tributed to the book, assuring consen-
sus, completeness, and accuracy. Also, 
unlike many multiauthored texts, 
which typically suffer from duplica-
tion, frequent omissions, and widely 
varying writing styles, the book’s care-
ful editing has averted these common 
pitfalls. However, an effort to ensure 
uniformity in some chapters has led to 
too much rigid conformity to style. An 
identical template is used for all risk-
management chapters, and frequent 

use of bulleted lists is not particularly 
engaging and may prove insuffi cient 
for some readers.

The text is generously supple-
mented, perhaps overly so, with 33 
tables, 14 fi gures, and 24 call-out 
boxes. However, the book’s front mat-
ter gives a listing of these illustrations 
for handy reference. Three appendixes 
are included: a sample water system 
checklist, a form for compiling rele-
vant epidemiologic information about 
patients with Legionnaires’ disease, 
and an example of a national surveil-
lance form. The list of references is 
impressive, and the glossary of terms 
will be valuable to many readers.

Notably, this disease-specifi c 
treatise arrives at a time when public 
health offi cials in some countries are 
moving toward an all-hazards ap-
proach to public health preparedness. 
Even within this context, this text will 
remain an authoritative reference for 
many years to come, and the generic 
algorithm for ensuring water safety 
has utility beyond the immediate scope 
of the book.

The brochure accompanying the 
book recommends it to environmental 
and public health offi cials, healthcare 
workers, workers in the travel indus-
try, certain researchers, and perhaps 
some special interest groups. I concur 
with that general assessment, although 
the book will be used more frequent-
ly by some of those groups than by 
others.

Joseph E. McDade*
*Rome, Georgia, USA

Address for correspondence: Joseph E. McDade, 
9 Nicklaus Dr, Rome, GA 30165-9517 USA; 
email: joemcdade315@comcast.net

Global HIV/AIDS 
Medicine

Paul Volberding, Merle Sande, 
Joep Lange, Warner Greene, and 
Joel Gallant, editors

Elsevier, New York, New York, USA, 
2007

ISBN-10: 1-4160-2882-X
ISBN-13: 978-1-4160-2822-6
Pages: 846; Price US $99.00

In 1988, Paul Volberding and 
Merle Sande published the fi rst edi-
tion of The Medical Management of 
AIDS. The 6th and last edition of this 
authoritative reference was published 
in 1999, leaving a void on the refer-
ence shelves of HIV care providers. 
Twenty years after the original book, 
Volberding et al. now offer Global 
HIV/AIDS Medicine. Their aim is to 
make this “The fi rst textbook aimed at 
a comprehensive approach to the man-
agement of what is truly a global prob-
lem.” The fi rst edition of Global HIV/
AIDS Medicine has been extensively 
revamped from the previous textbook. 
Three new editors have been added, 
the text has been expanded from 38 to 
71 chapters, and the 135 expert authors 
have been recruited from throughout 
the world. 

The text is divided into 6 major 
sections: Epidemiology and Biology 
of HIV Infection; Prevention, Diagno-
sis, and Treatment of HIV Infection; 
Diseases Associated with HIV Infec-
tion; Prevention and Management in 
Resource-Rich Settings; Prevention 
and Management in Resource-Poor 
Settings; and Economic and Social 
Consequences of the HIV Epidemic. 
Advances in HIV medicine since the 
publication of the last edition are ex-
tensively reviewed in the fi rst and 
second sections. The chapter on the 
molecular biology of HIV provides 
an excellent overview of how HIV 
and cellular proteins interact. Current 
practices in antiretroviral treatment are 
nicely summarized in chapters 15–18. 
In the last 2 sections of the book, the 
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authors address problems facing HIV 
care providers practicing in the devel-
oping world. Many new chapters have 
been written for these sections, includ-
ing chapters on antiretroviral therapy 
in resource-poor settings, and malaria 
and HIV; also included is an updated 
section on parasitic infections among 
patients residing in the developing 
world.

Limitations of this book include 
the predictable minor duplications 
and contradictions between chapters 
written by different authors. Given 
the tome’s comprehensive nature and 
global purpose, certain diseases are 
inevitably given short shrift to limit 
the likelihood of back strain among 
readers. Any person hoping to learn 
about progressive multifocal leuko-
encephalopathy, biliary tract diseases, 
outcomes of surgery, or manifesta-
tions of thrombotic thrombocytopenic 
purpura in HIV-infected patients will 
be disappointed. In addition, the well-
written chapter on dermatologic dis-
eases is distinguished by the baffl ing 
lack of any images of the manifesta-
tions it describes. These shortcomings 
are dwarfed by the positive aspects of 
this book.

In summary, this is a magnifi -
cent work by a group of expert editors 
and world-class authors. This volume 
should be a part of every reference 
collection and an essential tool for any 
serious provider of HIV care.

Jeffrey L. Lennox*
*Emory University School of Medicine, At-
lanta, Georgia, USA

Address for correspondence: Jeffrey L. Lennox, 
Division of Infectious Diseases, Department 
of Medicine, Emory University School of 
Medicine, 341 Ponce de Leon Ave NE, Atlanta, 
GA 30308-2012; email: jlennox@emory.edu

Immigrant Medicine
Patricia F. Walker and 
Elizabeth D. Barnett, editors

Saunders Elsevier, Philadelphia, 
Pennsylvania, USA, 2007

ISBN-10: 0-323-03454-8 
ISBN-13: 978-0-323-03454-8 
Pages: 765 (plus CD-ROM); 
Price: US $79.95

The United States is experiencing 
its largest wave of immigration since 
the beginning of the 20th century, and 
immigrants are making their way to 
every region, city, and town. As a re-
sult, medical professionals are increas-
ingly called on to care for persons of 
diverse cultures and ethnicity. Provid-
ing care that is culturally sensitive and 
appropriate is a challenge. In addition 
to substantial language, cultural, le-
gal, and fi nancial barriers, physicians 
are faced with medical conditions that 
they may not have seen before, includ-
ing unusual infectious diseases and 
complex, heartbreaking mental health 
and social issues.

Immigrant Medicine provides, in 
1 handy, compact reference, a com-
prehensive discussion of the issues 
involved in the compassionate and 
competent care of refugees and im-
migrants. The 78 contributors to this 
reference represent a “Who’s Who” 
of experts in their respective fi elds. 
The book is divided into 8 sections on 
immigrant medicine: 1) introduction; 
2) medical screenings and immuni-
zations; 3) epidemiology of diseases 
and disorders; 4) major diseases and 
disorders; 5) additional diseases and 
disorders; 6) chronic illness; 7) men-
tal health and illness; and 8) special 
issues.

The editors begin with an excel-
lent introduction on the magnitude and 
scope of immigrant health. The second 
chapter, “Compassion,” is unique in 
that the author, David R. Shim, propos-
es that compassion can be learned. He 
challenges the reader to contemplate 
the suffering that so many in the world 

are forced to endure and the difference 
between acting more compassionately 
and genuinely being more compas-
sionate. For the most part, subsequent 
chapters and content fl ow in a logical 
sequence to such key areas as cultural 
competence before moving on to the 
diagnosis, treatment, and prevention 
of specifi c diseases and disorders.

Topics are relevant to practitioners 
new to immigrant medicine as well as 
those who are more experienced. For 
the clinician outside of academic med-
ical centers or special immigrant clin-
ics, language services and payment of-
ten present substantial barriers to care. 
The chapters on language assistance 
and communicating with patients who 
have a limited understanding of Eng-
lish describe a more “nuts and bolts” 
approach to accessing and fi nancing 
interpreter services, in addition to the 
legal requirements for language assis-
tance. 

Sections 3–6 are particularly 
helpful for physicians who treat im-
migrants. Provided in these sections 
are expanded differential diagnoses by 
organ system, country of origin, laten-
cy period, and race and ethnicity for 
syndromes such as fever, diarrhea, eo-
sinophilia, and skin problems. Also in-
cluded are diseases not normally con-
sidered in residents of North America. 
Specifi c infectious diseases are de-
scribed in detail, although some dis-
eases are intermingled with syndromes 
in one section, and additional diseases 
and disorders are listed alphabetically 
in another. Chapters on individual 
diseases are well written. Summaries 
of therapeutic options are provided, 
but understandably do not address all 
of the nuances of treatment. No one 
textbook can stay abreast of recent 
advances and changing recommenda-
tions. Physicians lacking experience 
in the diagnosis and treatment of these 
diseases may need to access additional 
therapeutic information in the litera-
ture or request the recommendations 
of infectious diseases experts.
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A notable strength of this book is 
the inclusion of the full range of other 
conditions likely to be seen by those 
caring for immigrants and refugees. 
Included are discussions on women’s 
health, dental diseases, and preven-
tive healthcare, which are often over-
looked. Because psychiatric and other 
mental health resources are limited in 
many locations, the chapters on mental 
illness and on survivors of torture and 
violence toward women are of consid-
erable value. Finally, Section 8 pro-
vides information on topics frequently 
missing from other publications, such 
as school readiness, health literacy, 
and healthcare risks that immigrants 
face when they visit friends and rela-
tives abroad. The last chapter includes 
an excellent table that lists pretravel 
health resources (websites). It would 
have been useful to have more of this 
type of web-based resource informa-
tion highlighted in other chapters. 
Overall, we highly recommend Im-
migrant Medicine for clinicians, other 
healthcare providers, and public health 
departments who care for immigrants 
and refugees.

Fern R. Hauck* 
and Richard D. Pearson*

*University of Virginia School of Medicine, 
Charlottesville, Virginia, USA 

Address for correspondence: Fern R. Hauck, 
University of Virginia – Family Medicine, PO 
Box 800729, Charlottesville, VA 22908-0729, 
USA; email: frh8e@virginia.edu 

Imported Skin 
Diseases

William R. Faber, Rod J. Hay, 
and Ben Naafs, editors

Elsevier Gezondheidszorg, 
Maarssen, the Netherlands, 2006

ISBN-13: 9789035228047
Pages: 304; Price: US $69.95

The foreword to Imported Skin 
Diseases states, “This book was writ-
ten and illustrated for the health pro-
fessional in order to help in the di-
agnosis and management of patients 
with diseases acquired in another, of-
ten tropical, environment.” The book 
identifi es an important clinical need 
for practitioners whose patients are 
traveling to an ever greater degree to 
more distant and exotic locales.

This book is neither an encyclo-
pedic compendium of all tropical skin 
diseases nor a simple handbook for the 
house offi cer or medical student. The 
breadth of topics is broad, but some 
topics are discussed in great depth with 
good authority. The photographic im-
ages are clear and well chosen. Chap-
ters that stand out include those on 
Pigmentary Disorders in Black Skin 
by J.P.W. van der Veen, M.F.E. Leen-
arts, and W.W. Westerhof; Coloured 
versus White Skin by B. Naafs; Buruli 
Ulcer by F. Portaels and W.M. Mey-
ers; Tungiasis by H. Feldmeier and J. 
Heukelbach; Myiasis by D.A. Burns; 
and Beetle Dermatitis by P. Schmid-
Grendelmeier and S. Haug.

The chapter Persistent Insect 
Bites by C.L.M. van Hees assumes 
that all mosquitoes are night biters. 
The author states that one can pre-
vent mosquito bites by “avoiding be-
ing outside from dusk till dawn.” But 
this message misses the point because 
anopheline and other species bite from 
dusk to dawn, and Aedes and other 
species are day biters. This advice is 
really intended to help avoid contract-
ing malaria, not being bitten.

At times, the writing is puzzling. 
For example, the chapter, Fever and 
Rash, by H.G. Schipper and P.A. 
Kager discusses loiasis and indicates 
that “fever is absent.” It is unclear 
why a chapter on fever would include 
a disease that has no fever. Loiasis is 
more fully covered in the later chapter, 
Onchocerciasis/Filariasis, by M. Mur-
doch, so its discussion in Fever and 
Rash is superfl uous and out of place.

Many of the chapters were writ-
ten by authorities whose fi rst language 
was probably not English. These chap-
ters could have been edited more care-
fully because grammatical errors in-
terfere with comprehension. The same 
applies to the book’s typographical er-
rors, which are too frequent to count.

Imported Skin Diseases is orga-
nized primarily by diagnosis rather 
than by syndrome. The disease de-
scriptions are generally complete, 
with adequate sections on diagnosis 
and treatment. I discovered at the back 
of the book, almost by accident, some 
rather skimpy tables organized by syn-
drome (fever and rash, ulceration, es-
char). I would have preferred this ap-
proach to be covered in greater detail 
because it would be much more useful 
to the Western practitioner who is con-
fronted with a patient returning from 
the tropics with an undiagnosed skin 
disorder. For example, I have a pa-
tient in my offi ce with an eschar. The 
patient has returned from a trip to Af-
rica. What are the diagnostic consid-
erations? Or, a patient has a rash and 
fever and has traveled widely through-
out Asia; how can I approach a proper 
diagnosis?

As the book is written it could be 
useful as preparation for the Diploma 
in Tropical Medicine and Hygiene, 
certifi cation examination of the In-
ternational Society of Travel Medi-
cine or American Society of Tropical 
Medicine and Hygiene, or perhaps as a 
primer for a physician who will travel 
to the tropics to practice medicine.

Kenneth Dardick*
*Connecticut Travel Medicine, Storrs Mans-
fi eld, Connecticut, USA

Address for correspondence: Kenneth Dardick, 
Connecticut Travel Medicine, 34 Professional 
Park Rd, Storrs Mansfi eld, CT 06268, USA; 
email: kdardick@dardick.com
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The Himalaya, “abode of snow,” dominates the land-
scape of Nepal. Home of the highest peaks in the 

world, including Mount Everest, the country is traversed 
and bound by the massive range. “In a hundred ages of the 
gods, I could not tell thee of the glories of the Himalaya,” 
elegize Hindu texts. A barrier to the movement of people 
for thousands of years, the slopes, glaciers, rivers, and lakes 
associated with the range discouraged outside interference 
and military adventures. In the remote gorges, valleys, and 
high plateaus, fl ourished instead the individual and unique 
cultures of a diverse population.

Landlocked in the south by India, the north by Tibet, 
present-day Nepal historically comprised the kingdoms of 
the Kathmandu Valley. At the crossroads of trade and mul-
tiple religious traditions (Hinduism, Buddhism, Jainism, 
Sikhism), the valley became a shared sacred site, a focus 
of social and cultural exchange, and the creative locus of 

much Himalayan art. The symbiosis of Hinduism and Bud-
dhism is refl ected in the art of the indigenous Newar.

When famed Chinese envoy Wang Hsüan-tse visited 
Nepal in the 7th century, he wrote with admiration of the 
metalwork in King Narendradeva’s palace in Kathmandu 
and mentioned the king’s elaborate belt decorated with 
golden images of Buddha (1). He also noted many archi-
tectural marvels and houses embellished with sculptures 
and paintings.

Around the same time, with Mahayana Buddhism 
new to Tibet having been introduced through Nepal dur-
ing the reign of Angshuvarma, demand was high for icons 
and sacred texts. Many, including scriptures referred to as 
the Prajñāpāramitā, were copied in the Kathmandu Val-
ley. Surviving texts contain images of religious fi gures. 
Gifting manuscripts to monasteries or temples was valued 
as high virtue, so manuscript illumination persisted for 
centuries (2).

The same colorful, theatrical, and detailed style per-
fected in manuscripts is also found in larger paintings on 
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Festival Banner, Nepal, 17th century. Ground mineral pigment on cotton (60.325 cm × 44.45 cm). Rubin Museum of Art, New York. 
C2007.19.1 (HAR 69050)

“As the Dew Is Dried Up by the Morning Sun, So Are 
Mankind’s Sins at the Sight of Himalaya”

—The Puranas, scriptures of ancient India

Polyxeni Potter*

*Centers for Disease Control and Prevention, Atlanta, Georgia, 
USA
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cloth. These religious paintings, used both to enhance and 
to record the contemplative experience, were known as 
paubha, the Newari term for the kind of painting called 
thangka in Tibet (3). Paubha may have originated with 
Newar artists who worked in Tibet producing metalwork, 
murals, and illuminated manuscripts. To meet increased de-
mand for religious scenes, they created a new type of paint-
ing on cloth that could be easily rolled up for transport. 
Paubha may have also originated when Songtsän Gampo, 
founder of the Tibetan empire, married Nepalese princess 
Bhrikuti Devi. As legend has it, she took paubha artists, re-
nowned throughout Asia for the high quality of their craft, 
with her to Tibet.

Early paubhas were representations of religious tradi-
tions. To promote meditation, they were hung in private 
altars, temples, and monasteries or were carried by monks 
in ceremonial processions. They were rectangular, mostly 
uniform in size and, as they were intended for three-dimen-
sional presentation, free of rigid frames or easels. Content, 
color, and proportion followed prescribed rules. Floral bor-
ders were common as was brilliant red. A main deity heavy 
with symbolic elements occupied the center of the compo-
sition and was surrounded by smaller less symbolic fi gures. 
The intent of the artist was iconography that would ease 
the path toward enlightenment. Painters for the most part 
remained anonymous.

Festival Banner on this month’s cover of Emerging 
Infectious Diseases is a scroll painting in the paubha tra-
dition. It was likely paraded in one of the many festivals 
popular in Nepal to celebrate Hindu or Buddhist gods or 
goddesses, honor relatives, or mark the beginning or end of 
the agricultural cycle. The banner was part of a set depict-
ing the Seven Mothers, important shaktis (feminine ener-
gies) motivating and empowering male Hindu gods. This 
banner shows Vaishnavi, the shakti consort of Vishnu. Also 
known as Adh Kanwari (eternal virgin), she attained great 
powers through meditation and prayer. Shaded by a mul-
tiheaded cobra hood, she traveled through the universe on 
the back of a mythical water monster (makara) (4).

A striking feature of Hindu and Buddhist art is the 
portrayal of gods with several arms and heads, symbols 
of multiple powers and responsibilities. Vaishnavi lifts her 
primary right hand in a gesture of blessing. Her remaining 
hands hold various symbols, among them a wheel embla-
zoned with the Shri Yantra (confi guration of triangles rep-
resenting the male and female principles), a lotus (sign of 
spiritual perfection) (5).

In creating sublime images of the gods, artists drew 
from nature. Eyes were shaped like the curve of little fi sh, 
eyebrows like an archer’s bow, lips like lotus blossoms, 
chin like an elephant’s trunk, female arms tapered like a 
root. Intricate details of lavish jewelry, headdresses, impe-

rial robes, and garlands created a pleasing contrast against 
the spare stylized fi gure.

“The observing of fi gures of objects and the making of 
likenesses of them, which are often looked upon as idle oc-
cupation, are for a well-regulated mind a source of wisdom 
and an antidote against the poison of ignorance,” wrote 
historian and theologian Abu’Fazl Allami (1551–1602) (6). 
The unknown painters of the paubhas transformed observa-
tion of the world around them into bodies that were tran-
scendent as well as human and created both a model and 
the vehicle for enlightenment.

“As the dew is dried up by the morning sun, / So are 
mankind’s sins at the sight of Himalaya,” read the Puranas. 
That was before global travel reached the remotest peaks 
and before climate change threatened the glaciers. And that 
was when artists painted Vaishnavi as an idealized form 
without evidence of muscle or bone.

Now, HIV-infected sex-traffi cked women and girls 
from Nepal are more likely than those not infected to also 
have syphilis and hepatitis B (7). In one of her many mani-
festations, Vaishnavi protected her devotees from fear and 
gave them peace. The task now falls on global public health 
and its multiple hands.
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Article Title
Transmission of Human Papillomavirus in Heterosexual Couples

CME Questions

Activity Evaluation

1. Which of the following was the most common 
human papillomavirus (HPV) status at baseline in the 
current study cohort?
A. Both partners HPV-negative
B. One partner HPV-negative and one HPV-positive
C. Both partners HPV-positive with the same HPV type
D. Both partners HPV-positive with different HPV types

2. What was the most common means of HPV 
transmission in the current study?
A. Male-to-female transmission
B. Female-to-male transmission
C. Male auto-inoculation
D. Female auto-inoculation

3. Which of the following statements about anatomic 
sites of transmission of HPV in the current study is 
most accurate?
A. Most women obtained infection from the glans of the 
penis
B. The female anus was not a signifi cant site of 
transmission to men
C. There were no cases of transmission from the women’s 
hands to the men’s genitals
D. Among men, the rate of auto-inoculation was 
comparable to the rate of transmission from women

4. Which of the following factors from the current 
study was most signifi cant in the risk for HPV 
transmission?
A. Frequency of condom use
B. Length of relationship
C. Any history of anal intercourse
D. A history of genital herpes

1. The activity supported the learning objectives. 
Strongly Disagree Strongly Agree 

1 2 3 4 5
2. The material was organized clearly for learning to occur.

Strongly Disagree Strongly Agree
1 2 3 4 5

3. The content learned from this activity will impact my practice.
Strongly Disagree Strongly Agree

1 2 3 4 5
4. The activity was presented objectively and free of commercial bias.

Strongly Disagree Strongly Agree
1 2 3 4 5



Instructions to Authors

MANUSCRIPT PREPARATION. For word processing, use MS Word. List the fol-
lowing information in this order: title page, article summary line, keywords, ab-
stract, text, acknowledgments, biographical sketch, references, tables, fi gure 
legends, appendixes, and fi gures. Each fi gure should be in a separate fi le. 

Title Page. Give complete information about each author (i.e., full name, 
graduate degree(s), affi liation, and the name of the institution in which the 
work was done). Clearly identify the corresponding author and provide that 
author’s mailing address (include phone number, fax number, and email ad-
dress). Include separate word counts for abstract and text. 

Keywords. Include up to 10 keywords; use terms listed in Medical Subject 
Headings Index Medicus.

Text. Double-space everything, including the title page, abstract, refer-
ences, tables, and fi gure legends. Indent paragraphs; leave no extra space 
between paragraphs. After a period, leave only one space before beginning 
the next sentence. Use 12-point Times New Roman font and format with 
ragged right margins (left align). Italicize (rather than underline) scientifi c 
names when needed. 

Biographical Sketch. Include a short biographical sketch of the fi rst au-
thor—both authors if only two. Include affi liations and the author’s primary 
research interests. 

References. Follow Uniform Requirements (www.icmje.org/index.html). 
Do not use endnotes for references. Place reference numbers in parenthe-
ses, not superscripts. Number citations in order of appearance (including in 
text, fi gures, and tables). Cite personal communications, unpublished data, 
and manuscripts in preparation or submitted for publication in parentheses in 
text. Consult List of Journals Indexed in Index Medicus for accepted journal 
abbreviations; if a journal is not listed, spell out the journal title. List the fi rst 
six authors followed by “et al.” Do not cite references in the abstract.

Tables. Provide tables within the manuscript fi le, not as separate fi les. Use 
the MS Word table tool, no columns, tabs, spaces, or other programs. Footnote 
any use of boldface. Tables should be no wider than 17 cm. Condense or di-
vide larger tables. Extensive tables may be made available online only.  

Figures. Provide fi gures as separate fi les, not embedded in MS Word. 
Use Arial font for text content. Place keys within fi gure area. Provide foot-
notes and other information (e.g., source/copyright data, explanation of bold-
face) in fi gure legend. Submit fi gures with text content in native, editable, PC 
fi le formats (e.g., MS Excel/PowerPoint). Submit image fi les (e.g., electro-
micrographs) without text content as high-resolution (300 dpi/ppi minimum) 
TIFF or JPG fi les. Submit separate fi les for multiple fi gure panels (e.g., A, B, 
C). EPS fi les are admissible but should be saved with fonts embedded (not 
converted to lines). No PNG or BMP fi les are admissible. For additional guid-
ance, contact fue7@cdc.gov or 404-639-1250.

MANUSCRIPT SUBMISSION. Include a cover letter indicating the proposed 
category of the article (e.g., Research, Dispatch) and verifying that the fi nal 
manuscript has been seen and approved by all authors. Complete provided 
Authors Checklist. To submit a manuscript, access Manuscript Central from 
the Emerging Infectious Diseases web page (www.cdc.gov/eid).

Types of Articles

Perspectives. Articles should be under 3,500 words and should include 
references, not to exceed 40. Use of subheadings in the main body of the 
text is recommended. Photographs and illustrations are encouraged. Pro-
vide a short abstract (150 words), a one-sentence summary of the conclu-
sions, and a brief biographical sketch. Articles in this section should provide 
insightful analysis and commentary about new and reemerging infectious 
diseases and related issues. Perspectives may also address factors known 
to infl uence the emergence of diseases, including microbial adaptation and 
change, human demographics and behavior, technology and industry, eco-
nomic development and land use, international travel and commerce, and 
the breakdown of public health measures. If detailed methods are included, 
a separate section on experimental procedures should immediately follow 
the body of the text. 

Synopses. Articles should be under 3,500 words and should include ref-
erences, not to exceed 40. Use of subheadings in the main body of the text 
is recommended. Photographs and illustrations are encouraged. Provide a 
short abstract (150 words), a one-sentence summary of the conclusions,  
and a brief biographical sketch. This section comprises concise reviews of 
infectious diseases or closely related topics. Preference is given to reviews 
of new and emerging diseases; however, timely updates of other diseases or 
topics are also welcome. If detailed methods are included, a separate section 
on experimental procedures should immediately follow the body of the text. 

Research Studies. Articles should be under 3,500 words and should in-
clude references, not to exceed 40. Use of subheadings in the main body 
of the text is recommended. Photographs and illustrations are encouraged. 
Provide a short abstract (150 words), a one-sentence summary, and a brief 
biographical sketch. Report laboratory and epidemiologic results within a 
public health perspective. Explain the value of the research in public health 
terms and place the fi ndings in a larger perspective (i.e., “Here is what we 
found, and here is what the fi ndings mean”).

Policy and Historical Reviews. Articles should be under 3,500 words 
and should include references, not to exceed 40. Use of subheadings in the 
main body of the text is recommended. Photographs and illustrations are 
encouraged. Provide a short abstract (150 words), a one-sentence summary 
of the conclusions, and a brief biographical sketch. Articles in this section 
include public health policy or historical reports that are based on research 
and analysis of emerging disease issues.

Dispatches. Articles should be no more than 1,200 words and need not 
be divided into sections. If subheadings are used, they should be general, 
e.g., “The Study” and “Conclusions.” Provide a brief abstract (50 words); ref-
erences (not to exceed 15); fi gures or illustrations (not to exceed 2); tables 
(not to exceed 2); and a brief biographical sketch. Dispatches are updates 
on infectious disease trends and research. The articles include descriptions 
of new methods for detecting, characterizing, or subtyping new or reemerg-
ing pathogens. Developments in antimicrobial drugs, vaccines, or infectious 
disease prevention or elimination programs are appropriate. Case reports 
are also welcome. 

Commentaries. Thoughtful discussions (500–1,000 words) of current 
topics. Commentaries may contain references but no fi gures or tables.

Another Dimension. Thoughtful essays, short stories, or poems on philo-
sophical issues related to science, medical practice, and human health. Top-
ics may include science and the human condition, the unanticipated side of 
epidemic investigations, or how people perceive and cope with infection and 
illness. This section is intended to evoke compassion for human suffering 
and to expand the science reader’s literary scope. Manuscripts are selected 
for publication as much for their content (the experiences they describe) as 
for their literary merit.

Letters. Letters commenting on recent articles as well as letters reporting 
cases, outbreaks, or original research are welcome. Letters commenting on 
articles should contain no more than 300 words and 5 references; they are 
more likely to be published if submitted within 4 weeks of the original article’s 
publication. Letters reporting cases, outbreaks, or original research should 
contain no more than 800 words and 10 references. They may have 1 fi gure 
or table and should not be divided into sections. All letters should contain 
material not previously published and include a word count.

Books, Other Media. Reviews (250–500 words) of new books or other 
media on emerging disease issues are welcome. Name, publisher, number 
of pages, other pertinent details should be included.

Announcements. We welcome brief announcements (50–150 words) of 
timely events of interest to our readers. (Announcements may be posted 
online only, depending on the event date.) 

Conference Summaries. Summaries of emerging infectious disease 
conference activities are published online only. Summaries, which should 
contain 500–1,000 words, should focus on content rather than process and 
may provide illustrations, references, and links to full reports of conference 
activities.
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reemerging infectious diseases around the world and improve the understanding of factors involved in disease emergence, prevention, and elimination. 
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academia, industry, clinical practice, and public health, as well as from specialists in economics, social sciences, and other disciplines. Manuscripts in all 
categories should explain the contents in public health terms. For information on manuscript categories and suitability of proposed articles see below and 
visit www.cdc.gov/eid/ncidod/ EID/instruct.htm.
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