
in motor power of all four limbs was seen, with simul-
taneous emergence of deep tendon reflexes. By the tenth
day, ventilator support was weaned.

At the time of discharge, free ambulation with the
help of a walker was possible. Four weeks later at out-
patient review, he had regained full motor power in all
four limbs and had no remaining signs and symptoms
of his recent neurotoxicity.

Discussion

Neurological manifestations may result from envenom-
ation from the elapidae group snakes such as cobra and
krait. Snake bite is an occupational hazard for farmers
or labourers working in open fields or forests and for
people sleeping in the open. A high index of suspicion is
required in such cases, as in most instances a definite
history of snake bite is absent and the bite marks are
not visible.

LIS is a rare neurological condition where complete
paralysis of voluntary muscles occurs except those of
the eye; cognition remains intact.

Bauer described three types of locked in states: (1)
total, with complete quadriplegia with anarthria; (2)
classic, similar to total, but with preserved vertical eye
movements and consciousness; and (3) incomplete,
similar to classic, with some voluntary movements pre-
sent along with eye movements.2

Common causes of LIS are polyneuropathy, toxins,
myasthenia gravis, encephalitis, stroke and trauma.3

LIS from snake envenomation occurs as a result
of neuromuscular transmission blockade at the per-
ipheral level from post-synaptical binding at acetyl-
choline receptors in cobra bites or pre-synaptical
binding, preventing acetylcholine release, in krait
bites.4 Only very few such cases have been reported
in the literature.5–7

LIS can readily be misdiagnosed as brain death; slow
recovery may add to this misinterpretation.8 The use of
anti-venom therapy and ventilator almost always
results in complete recovery with no residual neuro-
logical deficit in LIS.
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Introduction

Scrub typhus (ST), a mite-borne rickettsial disease, has
increased in frequency in India, among other countries,
in recent years.1,2 It is most commonly characterised as
a febrile disease with a range of varying symptoms.
This disseminated multi-organ disease may be life-
threatening if not treated early during the illness and
relapses with early cessation of treatment are common.3

Approximately 1 million ST cases occur annually,
although surveillance statistics are poor in many coun-
tries. However, potentially>1 billion people are at the
risk of infection.4 The chigger vectors themselves act as
the disease reservoirs and man is an accidental host.
Agriculturalists residing in and travellers visiting the
endemic area (the tsutsugamushi triangle) during activ-
ities such as rafting, hiking and trekking are at the
greatest risk of the disease.5 Outbreaks of ST in military
units are common,6 such as a recent outbreak during
the Cowley beach exercise in Australia.7 Mortality rates
were high in the pre-antibiotic era; decreasing mortality
has been seen in recent years.8,9 Broad antigenic het-
erogeneity is observed in Orientia tsutsugamushi (OT),8

and thus vaccines have not yet been successfully devel-
oped. Newer endemic areas have been identified in
China.10 New evidence from Kenya and Chile indicates
a larger endemic zone of ST than was previously
believed to have existed, although this may be due to
unrecognised species.11,12 Unresolved problems

associated with ST include: pathogenesis; diagnosis
and prognosis; and the role of immunity. Research pro-
gress in reducing the burden of this disease has been
slow.13 Early vaccine trials have shown that resistance
to reinfection with homologous strains may occur up to
three years and immunity to heterologous strains seem
to dissipate within two years.14 It is believed that
reinfection with OT is relatively common in high ende-
mic areas, although cell-mediated immunity may play
an important role in recovery.15,16 Because of this,
reinfections are rarely detected. Here we report a
patient with ST who was infected twice in consecutive
years confirmed by both laboratory tests and positive
clinical recovery with anti-rickettsial antibiotics during
both episodes. Our report also emphasises the possibil-
ity of reinfection in ST which may present with different
clinical manifestations between episodes, including the
possible absence of an eschar.

Case report

In September 2015, a 58-year-old agriculturalist pre-
sented to Kasturba Hospital, Manipal, Karnataka
with high-grade continuous fever associated with
rigors of eight days’ duration and frontal headache
for seven days. On examination, his vital parameters
were normal and systemic examination was unremark-
able. Mild bilateral pitting pedal oedema with facial
puffiness was noticeable. A thorough physical

Table 1. Comparison of symptoms and laboratory results from the two episodes of ST infection.

Second admission (2015) First admission (2014)

Fever Present Present

Occupation Supervising agricultural work only Active agricultural work

Headache Present Absent

Headache Present Absent

Abdominal pain Absent Present

Eschar Absent Present

Oedema Pedal odema and facial puffiness present Facial puffiness present

Other significant findings

Dyspnoea Present Present

Vesicular lesions Present Absent

N-PCR (blood) Positive Positive

IFA Positive (1:128) Positive (1:128)

IgM ELISA Positive Positive

Weil–Felix test (OX-K)� 1:160 Negative Positive (1:640)
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examination failed to identify an eschar. Vesicular
lesions were incidentally noticed over the right angle
of the mouth, for which the patient was successfully
treated with topical acyclovir. He had not travelled else-
where, but had been admitted and treated for a ST
infection in the previous year and had refrained from
active agricultural activity since then. Laboratory
results showed a normal white cell count (8.1� 109/
L), a high erythrocyte sedimentation rate (ESR;
48mm/h) and thrombocytopenia (115� 109/L).
Dengue, Weil–Felix test (OX-K, OX-2 and OX19)
and malaria testing were negative. An ultrasound scan
of the abdomen was normal. Serum antibodies to OT
were positive by M-IFA and ST IgM ELISA.17 The
nested polymerase chain reaction (N-PCR) performed
on DNA from the buffy coat was positive with a 483-bp
product after amplifying with primers specific for the
56-kDa TSA.18 Doxycycline 100mg twice daily on the
day of admission was administered. Platelet counts
steadily normalised and the patient was discharged six
days after admission as he was asymptomatic.
Incidentally, during admission, he had complained of
dyspnoea on exertion; an ECG showed T-wave inver-
sion, which was treated solely with aspirin.

During late July 2014, the same patient was admitted
with the chief complaint of dyspnoea on exertion for a
period of two weeks. He had mild bilateral pitting
oedema with facial puffiness, an eschar with a scab
that had fallen off in the left lumbar region, and
with mild tenderness in both right and left lumbar
regions. Laboratory results showed leucocytosis
(15.6� 109/L), an elevated ESR level (52mm/h),
normal platelet counts (280� 109/L) and an elevated
creatinine level (129.6 mmol/L). The Weil–Felix test
for (OX-K) antigen (1:640), ST IgM Micro immuno-
fluorescence assay (M-IFA) and ST IgM ELISA were
positive. N-PCR with STA56 gene primers with DNA
from the buffy coat was also positive confirming the
diagnosis as ST.18 Doxycycline 100mg twice daily was
administered empirically as ST was suspected on the
first day of admission. Improvement was seen and the
patient was discharged after five days, being asymptom-
atic again.

Table 1 provides a summary comparison of symp-
toms and laboratory results between the two episodes.
Antibodies to OX-K were not observed in the second
episode of illness in this case, even after nine days of
febrile illness, a finding consistent with a response to
reinfection. However, IgM was detected by ELISA and
this is usually absent or delayed (Table 1).15

Discussion

ST is primarily a rural disease and those exposed to
infective chiggers are at the greatest risk. ST

reinfections are known to occur in endemic regions,
but are rarely reported.15,16 The present case was an
agriculturalist by occupation and was more active
during the initial episode rather than the latter.
Following the initial episode, he only supervised the
work undertaken when he visited agricultural farms.
Recently, large numbers of ST cases have been
observed from the area where our patient was working;
ST is more common during the cooler months of the
year. Human immunity from the first infection may last
for one to three years against the homologous strain
but is short-lived (less than one year) against the heter-
ologous strains.19 In our case, reinfection occurred 14
months later, during which time the immunity gener-
ated had waned, especially if the infecting strain was of
heterologous type. Interestingly, during the second epi-
sode, our patient did not present with an eschar.
Experimental studies suggested that an eschar was
more closely associated with primary infection than
reinfection.14 Thus, immunity from the primary infec-
tion may only be sufficient to prevent the formation of
an eschar but not avoid active infection. Phylogenetic
analysis of infective strains may provide more informa-
tion on this point.
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Leprosy case detection campaign (LCDC)
for active surveillance

Pugazhenthan Thangaraju1, Sajitha Venkatesan1 and
MK Showkath Ali2

We read with great interest a case report published in
your journal entitled ‘Conjugal leprosy: is there a need
for active surveillance in endemic areas?’1 Here, we try
to add some additional points pertaining to this case
and information regarding the active surveillance that
is being carried out in the endemic and non-endemic
areas by the Government of India Central Leprosy
Division.

The authors have emphasised the prevalence of con-
jugal leprosy, with either of the partners being the index
case. We feel that the clinical spectrum in both mem-
bers occurred in the same period of time. In the manu-
script, it was mentioned that the man had consulted
seven months prior for weakness of the right foot and

that clinical examination had revealed a right foot drop
with sensory loss; his wife had symptoms pertaining to
leprosy for the past year before she reported with her
husband.
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