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Of the acutely ill patients who had positive mIFA results, 67% had pathognomonic eschars, confirming the
clinical diagnostic value in this sign of systemic infection.
Thrombocytopenia as a sign of scrub typhus could be useful but is a less specific diagnostic indicator (9). There was
only a 75% agreement between the rapid test kit and the
precise mIFA, but RDTs were shown to be more useful in
early detection (10).
The deaths of 2 children in this outbreak could have
been prevented if the public had greater awareness of the
signs and symptoms of scrub typhus. Lapses of 7–10 days
from symptom onset to initial medical consultation and >1
month until the outbreak was investigated demonstrate the
importance of training school health coordinators to identify and report incidences of abnormal medical findings to
public health agencies, especially in remote, hard-to-reach
areas. Parents delayed seeking medical advice, and in some
cases, school staff had to persuade them to take their children
for medical evaluation. Rapid medical care during illnesses
should be encouraged through better community education.
Despite inadequate identification and reporting, there
is increasing evidence of endemic scrub typhus in Bhutan.
Outbreaks may be common but unrecognized, and past outbreaks may have been missed. Scrub typhus warrants a dedicated public health program or incorporation into the existing vectorborne disease control program in this country.
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Outbreaks of acute encephalitis syndrome (AES) have been
occurring in Gorakhpur Division, Uttar Pradesh, India, for
several years. In 2016, we conducted a case–control study.
Our findings revealed a high proportion of AES cases with
Orientia tsutsugamushi IgM and IgG, indicating that scrub
typhus is a cause of AES.
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utbreaks of acute encephalitis syndrome (AES) with
high case-fatality rates have been occurring in Gorakhpur Division of Uttar Pradesh, India, since 1978 (1). AES
predominantly affects children <15 years of age (2), and
its etiology has remained largely unknown (3,4). Studies
focusing on AES in the region have documented that cases
with unknown etiology accounted for 41.6% of cases in
2011–2012 (5) and 59% in 2013–2014 (6).
Investigations conducted during the 2015 outbreak revealed scrub typhus IgM in >60% of AES cases (7). The
absence of information about IgM positivity from the general population, and the probability of high background antibody levels in areas to which scrub typhus is endemic, led
us to conduct an unmatched case–control study in which
we compared IgM and IgG seropositivity for Orientia tsutsugamushi, the causative agent of scrub typhus, in AES
patients and healthy controls.
We conducted the study during August 17–October 16,
2016. Children <15 years of age with AES admitted to the
BRD Medical College in Gorakhpur during the study period
were recruited to the study if their parents consented to a
blood draw and they had siblings <15 years of age. We defined a case of AES as an acute onset of fever and change in
mental status or new onset seizures, excluding febrile seizures (8), with cerebrospinal fluid pleocytosis (cell counts
>5/mm3). Controls were healthy children <15 years of age
residing in the home (sibling controls) or village (community
controls) of AES case-patients. We interviewed mothers and
caretakers for information on case-patients and controls.
We collected 2-mL blood samples from case-patients
and controls and tested the samples for O. tsutsugamushi
IgM and IgG using commercial ELISAs (Scrub Typhus
Detect; InBios International Inc., Seattle, WA, USA). We
considered an optical density value >0.5 to be a positive result (9). We compared IgM and IgG positivity among AES
case-patients and their controls by calculating crude and
adjusted odds ratios (ORs) with 95% CIs.
We enrolled 46 case-patients and 151 controls (69
sibling and 82 community controls) in the study. The

median age was 5 (interquartile range 3–9) years for
patients and 7 (interquartile range 4–10) years for controls. The case-patients and controls did not differ by age
group or sex (Table). The mothers of 54 (35.8%) of the
control children reported a history of fever in the past
6 months.
Common symptoms among the 46 AES case-patients
included seizures (69.6%), altered sensorium (52.2%), and
vomiting (37%); physical examinations revealed hepatomegaly (43.4%), cervical or inguinal lymphadenopathy
(39.1%), and periorbital edema (54.3%). Cerebrospinal
fluid was clear in appearance in 43 of the patients we tested. Cell counts ranged from 5–100/mm3 in 41 (95.3%) and
were >100/mm3 in 2 patients. Protein levels in fluid were
<45 mg/dL in 8 patients, 46–100 mg/dL in 15, and >100
mg/dL in 20 patients. All AES case-patients were given intravenous azithromycin; 20 patients also received injected
ceftriaxone. Eight patients died.
O. tsutsugamushi IgM was detected in 29 (63%) casepatients and IgG in 38 (82.6%). For controls, IgM was detected in 7 (4.6%) and IgG in 64 (42.4%) children. Of the 8
fatal cases, 6 patients had O. tsutsugamushi IgM and all had
IgG. The distribution of optical density values for IgM and
IgG among cases and controls are shown in the Appendix
(online Technical Appendix, https://wwwnc.cdc.gov/EID/
article/23/8/17-0025-Techapp.pdf). Twenty-eight of the 29
IgM-positive cases and 6 of the 7 controls with IgM seroreactivity were also positive for IgG. Of the 7 controls with
IgM seroreactivity, 3 had a history of febrile illness in the
past 6 months.
The odds of IgM scrub typhus positivity were 35.1
(95% CI 13.4–92.3) times higher among AES case-patients
than among controls; when adjusted for age, the odds were
29.9 (95% CI 9.6–92.9) times higher for case-patients. The
odds of IgG positivity were 6.5 (2.8–14.8) times higher
among AES case-patients than controls, and when adjusted
for age, the odds were 3.8 (95% CI 1.4–10.9) times higher
for case-patients. When analyzed separately, AES casepatients had higher odds for IgM positivity compared with

Table. Characteristics of patients with scrub typhus and controls in study of acute encephalitis syndrome, Gorakhpur, Uttar Pradesh,
India, 2016
Characteristic
No. (%) patients
No. (%) controls
Odds ratio (95% CI)
p value
Adjusted odds ratio (95% CI)
Age group,y
<5
24 (52.2)
53 (35.1)
2.0 (0.8–5.2)
0.152
7.4 (1.8–31.0)
6–10
15 (32.6)
67 (44.4)
1.0 (0.4–2.7)
0.987
1.8 (0.5–6.8)
11–15
7 (15.2)
31 (20.5)
1
1
Sex
M
28 (60.9)
82 (54.3)
1.3 (0.7–2.6)
0.433
F
18 (39.1)
69 (45.7)
1
Orientia tsutsugamushi IgM
Positive
29 (63.0)
7 (4.6)
35.1 (13.4–92.3)
0.000
29.9 (9.6–92.9)
Negative
17 (37.0)
144 (95.4)
1
1
O. tsutsugamushi IgG
Positive
38 (82.6)
64 (42.4)
6.5 (2.8–14.8)
0.000
3.8 (1.4–10.9)
Negative
8 (17.4)
87 (57.6)
1
1
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sibling (OR 25.1, 95% 6.3–99.8) or community (OR 13.2,
95% 2.27–76.7) controls.
Our study had 1 main limitation: patients and controls
were selected from the same village and shared the same
environmental risk factors. Despite overmatching that underestimates the strength of association, the odds ratios for
O. tsutsugamushi IgM and IgG positivity were significant.
We concluded that the presence of higher levels of O. tsutsugamushi IgM and IgG among AES case-patients than
among controls indicates a role for scrub typhus in the etiology of AES in Gorakhpur.
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Burkholderia thailandensis infection in humans is uncommon. We describe a case of B. thailandensis infection in
a person in China, a location heretofore unknown for B.
thailandensis. We identified the specific virulence factors of
B. thailandensis, which may indicate a transition to a new
virulent form.

B

urkholderia thailandensis is closely related to B. pseudomallei, the causative agent of melioidosis (1). B.
thailandensis shares most virulence factors and extensive
genomic similarity with B. pseudomallei but can be distinguished by its ability to assimilate arabinose and different
rRNA sequences (2,3). Little is known about B. thailandensis infection in humans. Two case reports described soft tissue infection and pneumonia with sepsis in Thailand and the
United States (4,5). We describe a clinical investigation of
human infection with B. thailandensis in Chongqing, China.
In October 2013, a 67-year-old man in Chongqing
was hospitalized with a 13-day history of fever, productive
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