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remain unknown. S. delphini has rare-
ly been identified in horses, but, as we 
observed, it may be misidentified by 
conventional methods. Although colo-
nization or contamination appeared 
most likely in the instances we de-
scribe, these findings suggest that this 
opportunistic pathogen can be found 
in horses and might be pathogenic in 
certain situations.

Our findings highlight the impor-
tance of using additional identification 
methods (e.g., MALDI-TOF, Staphy-
lococcus species–specific PCR) for 
differentiation of SIG members (no-
tably S. delphini and S. pseudinter-
medius) to effectively document the 
emergence of these species in horses. 
In addition, these findings indicate the 
need to ensure proper differentiation 
of S. aureus from SIG in equine iso-
lates, despite the historical predomi-
nance of S. aureus, because of the dif-
ferences in methods for determination 
of methicillin resistance. Future stud-
ies are needed to determine prevalence 
trends and disease roles for these spe-
cies in equids.
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Kala-azar and  
Post–Kala-azar  

Dermal  
Leishmaniasis,  
Assam, India

To the Editor: Kala-azar (vis-
ceral leishmaniasis) is a fatal disease 
caused by a protozoan parasite Leish-
mania donovani and transmitted by 
the female sandfly, Phlebotomus ar-
gentipes. In the state of Assam, India, 
kala-azar epidemics occurred during 
1875–1950 and resulted in thousands 
of deaths in the districts of Kamrup, 
Garo Hills, Goalpara, and Nagaon 
(1,2). The disease gradually disap-
peared from Assam because of the 
extensive use of DDT in the national 
malaria elimination program, and re-
sults of later entomologic studies indi-
cated that there were no P. argentipes 
sandflies in this region after DDT use 
(3). However, sporadic kala-azar cases 
appeared again in Assam in 2004 (4), 
and in 2008, we reported a kala-azar 
outbreak in Kamrup (5), where kala-
azar epidemics had occurred during 
the 1870s (1).

At bimonthly intervals during 
2012, we conducted house-to-house 
surveys in 4 villages in the district of 
Kamrup, for a total of 845 households 
and 4,376 persons. Residents are so-
cioeconomically poor and depend on 
agriculture and nearby brick kiln in-
dustries for their livelihood; persons 
involved in these industries generally 
keep cattle, and areas of cow manure 
provide breeding sites for sandflies. 
Persons reported with fever for >2 
weeks, anemia, weight loss, and pal-
pable spleen or liver and who were 
negative for malaria were tested for 
kala-azar by using the rK39 diagnos-
tic kit (InBiOS, Seattle, WA, USA). 
We obtained bone marrow biopsy 
samples from selected persons who 
exhibited the symptoms listed above. 
A total of 162 persons had positive 
kala-azar results according to rK39 
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testing during 2008–2012; of these, 
44 (27%) were children. Microscopic 
examination of bone marrow biopsy 
samples from 5 persons showed L. 
donovani parasites. We treated kala-
azar case-patients with sodium sti-
bogluconate (SSG). During the sur-
vey we recorded 4 suspected cases  
of post–kala-azar dermal leishmani-
asis (PKDL).

Case-patient 1, a 16-year-old 
boy (panel A in online Technical Ap-
pendix Figure, wwwnc.cdc.gov/EID/
article/20/3/13-0260.pdf), was re-
ported positive by rK39 for kala-azar 
in November 2008. After receiving 
30 injections of SSG (20 mg/kg body 
weight), he became afebrile and his 
spleen decreased to a nonpalpable 
size. He gained weight, and hemoglo-
bin improved to reference range. Three 
years after treatment, hypopigmented  

macules developed on his face, abdo-
men, and hands.

Case-patient 2 was an 18-year-
old woman (online Technical Appen-
dix Figure, panel B). Kala-azar was 
diagnosed in 2011, and she received 
30 injections of SSG. One 1 year af-
ter completing treatment, hypopig-
mented macules developed on her 
face and hands.

Case-patient 3 was a 16-year-old 
girl (online Technical Appendix Fig-
ure, panel C). In 2008, after test re-
sults for kala-azar were positive, she 
received 30 SSG injections and clini-
cally recovered. Macular hypopig-
mentation developed on her face and 
body 3.5 years after treatment.

Case-patient 4, a 45-year-old man 
(online Technical Appendix Figure, 
panel D), was found positive for kala-
azar in 2008 and received 17 doses of 
SSG. He had discontinued treatment 
because signs and symptoms subsided 
considerably, and he became afebrile.

Case-patients 1–4 were clinical-
ly examined to exclude other dermal 
diseases caused by fungi, vitiligo, 
and leprosy. These persons were also 
tested, and found to be negative, for 
tuberculosis, hepatitis C virus, and 
hepatitis B surface antigen. We ob-
tained punched skin biopsy samples 
from each case-patient; a pinch of 
biopsy samples were dab smeared 
on glass slides for examination for 
L. donovani parasites, and remain-
ing samples were stored in RNAlater 
(QIAGEN, Hilden, Germany). We 
microscopically examined Giemsa-
stained slides and found L. donovani 
parasite in 1 sample. Using QIAamp 
DNA Mini Kit (QIAGEN), we iso-
lated parasite DNA from the samples 
and used it for the first round of PCR 
with primers 5′-AAATCGGCTCC-
GAGGCGGGAAAC-3′ and 5′-GG-
TACACTCTATCAGTAGCAC-3′ as 
described by Salotra et al. (6). Prim-
ers encompassing a 385-bp fragment 
internal to the 592-bp of L. donovani 
minicircle kinetoplast DNA having 
sequence 5′-TCGGACGTGTGTG-

GATATGGC-3′ and 5′-CCGATA-
ATATAGTATCTCCCG-3′ (7) were 
used for nested PCR. Three samples 
were positive (Figure). We treated 
PKDL case-patients with ampho-
tericin B deoxycholate in accordance 
with World Health Organization 
guidelines (8), and these patients re-
covered clinically.

Resurgence of kala-azar in the 
Kamrup district after a 60-year ab-
sence poses new challenges to India’s 
kala-azar elimination program. Of the 
162 kala-azar cases detected, many 
were in children who had no history 
of visiting other kala-azar–endemic 
areas. These findings suggest local 
transmission of infection and are sup-
ported by the presence of the vector 
sandfly during the 2008 outbreak (5).

In India, PKDL develops in 5%–
15% of treated kala-azar case-patients 
(9); in Sudan, conversion of kala-azar 
to PKDL is as high as 50% (10). PKDL 
cases act as reservoirs for kala-azar. 
Therefore, effective control depends 
on active surveillance for kala-azar and 
PKDL and treatment of kala-azar with 
antileishmanial drugs in accordance 
with Government of India guidelines 
(www.nvbdcp.gov.in/Doc/Guidelines-
Diagnosis-Treatment-KA.pdf, www.
nvbdcp.gov.in/Doc/PKDL-Guide-
lines-220512.pdf). Ecologic conditions 
of the areas where kala-azar outbreaks 
occurred are conducive to sandfly 
breeding; thus, regular spraying of 
DDT is needed. Preventive measures 
to control spread of kala-azar to other 
areas of Assam would be an effective 
step for the kala-azar control program.
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Figure.	Electrophoretogram	of	Leishmania 
donovani	 kinetoplast	 DNA-specific	 PCR	
products	 (385	 bp)	 isolated	 from	 patients	
with	 suspected	 post–kala-azar	 dermal	
leishmaniasis,	 Assam,	 India.	 Lane	 M,	
100-bp	DNA	ladder;	lanes	1–4,	suspected	
post–kala-azar	dermal	leishmaniasis	case-
patients;	 lane	 5,	 negative	 control.	 PCR	
products	were	visualized	by	staining	with	
ethidium	bromide	after	electrophoresis	on	
a	1%	agarose	gel.
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Septic Arthritis 
Caused by  

Streptococcus suis 
Serotype 5 in  
Pig Farmer

To the Editor: Streptococcus 
suis primarily infects pigs, but >700 
human infections have been reported 
(1). Cases in human occur mainly in 
persons who have contact with pigs; 
these infections are most frequently 
reported in Southeast Asia (1). In hu-
mans, S. suis most often causes men-
ingitis, but endocarditis, pneumonia, 
toxic shock–like syndrome, and septic 
arthritis have also been reported (1–3). 

S. suis is classified into serotypes 
on the basis of the polysaccharide 
capsule. Among pigs, many serotypes 
cause severe infections, but nearly all 
human cases have been attributed to 
serotype 2 (1,3). Other serotypes have 
been isolated from humans only in a 
few cases: meningitis caused by sero-
type 4 (2); fatal bacteremia caused by 
serotype 16 (4); sepsis caused by se-
rotype 24 (5); bacteremia, meningitis, 
and endocarditis caused by serotype 
14 (6–8); and spontaneous bacterial 
peritonitis caused by serotype 5 (5). 
Here, we report a case of septic arthri-
tis caused by S. suis serotype 5.

The patient was a 65-year-old pig 
farmer who had cut his hand at work; 
he had not noted cases of severe ill-
ness among his pigs. He had a history 
of benign hyperplasia of the prostate 
gland, and 1 year before the current 
illness, he received a diagnosis of 
right-sided coxarthrosis, for which 
radiographic imaging showed grade 
II changes, loss of cartilage, and sub-
chondral sclerosis. One week after 
the patient cut his hand, his right hip 
became increasingly painful, and he 
sought treatment at a hospital. On ex-
amination, the trochanter major region 
was tender (not noted at previous ex-
aminations), and passive movement of 
the hip was painful. Blood test results 
showed a slight elevation of C-reactive 

protein (CRP), to 31 mg/L (reference 
<5 mg/L). The symptoms were inter-
preted as trochanteritis, and treatment 
with nonsteroidal anti-inflammatory 
medication was instituted. The next 
day, the patient returned to the hospi-
tal with worsened pain and was admit-
ted. He had a temperature of 37.7°C 
and a heart rate of 80 beats/min; blood 
test results showed a leukocyte count 
of 11.2 × 109 cells/L and CRP of 127 
mg/L. Radiologic images of the hip 
were unremarkable, but ultrasonogra-
phy-guided joint puncture showed pus 
and blood in the synovial fluid. Cul-
tures were secured, and gram-positive 
cocci in short chains were noted in all 
blood culture bottles and in the syno-
vial fluid culture. Treatment with in-
travenous cefotaxim was started. 

Microbiological diagnosis of S. 
suis infection was made on the basis 
of colony morphology, a weak reac-
tion with Lancefield anti-D antiserum, 
and a score of 2.31 according to ma-
trix-assisted laser desorption/ioniza-
tion–time of flight mass spectrometry 
(Biotyper version 3.0 software; Bruk-
er Daltonics, Bremen, Germany). On 
the fourth day after admission, treat-
ment was changed to benzylpenicil-
lin (3 g 3×/d). The pain from the hip 
gradually declined, and CRP peaked 
at 337 mg/L on the fifth day after 
admission. On the seventh day after 
admission, treatment was changed to 
oral penicillin (2 g 3×/d) and was con-
tinued for 6 weeks. 

At follow-up 6 months after the 
initial illness onset, the impairment in 
the patient’s hip movement had wors-
ened. Radiologic imaging showed 
necrosis of the femoral head, and the 
patient underwent total hip replace-
ment surgery. During surgery, no 
signs of synovitis were noted, and 5 
intraoperative cultures were negative. 
The procedure was completed without 
complications, and the patient’s symp-
toms resolved.

The S. suis isolate from the pa-
tient was determined to be serotype 
5 by Statens Serum Institut (SSI;  
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Technical Appendix 

 

Technical Appendix Figure. Skin lesions of patients with post–kala-azar dermal leishmaniasis, Assam, 

India. A) 16-year-old boy. B) 18-year-old woman. C) 16-year-old girl. (D) 45-year-old man. 


