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Objective: To study the profile of neurological manifestation of rickettsial disease in
children. Methods: Review of hospital records was done in a tertiary care hospital for the
period from January to December, 2020. Data of all the children fulfilling the inclusion criteria
i.e., clinical criteria and serology were retrieved from the hospital records. Results: Of the
total 7974 children admitted over this period, 178 were diagnosed with rickettsial disease
wherein 54 (33.3%) had neurological involvement. Convulsions (59%), altered sensorium
(56%), headache (44%), meningeal signs (37%), ataxia, (11%), lateral rectus palsy (7.5%)
and stroke (7.5%) were the major neurological manifestations. Cerebrospinal fluid (CSF)
analysis done in 30 (55%) children showed pleocytosis [median (IQR) cells 15 (3.75, 50)]
with lymphocyte predominance [median (IQR) lymphocytes 11.5 (3, 38.75)] and elevated
proteins [median IQR 41.5 (29.75,61)]. Neuroimaging abnormalities noticed were cerebral
edema (n=7), cerebellar hyperintensities (n=5), basal ganglia infarcts (n=2) and
hippocampal hyperintensities (n=1). Conclusion: Early recognition of rickettsial infection as
a cause of neurological manifestation would facilitate early specific management.
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ickettsid diseases are one among the re-
emerging causes of acute undifferentiated
febrile illness in severa parts of India [1].
Vasculitis is the basic pathogenic mechanism
and is responsible for the various manifestations [1,2].
Variable prevalence (28-80%) of neurological mani-
festations has been reported in rickettsial diseases [3-11].
Early recognition and treatment of rickettsid infectionwith
neurologica manifestations is important to prevent the
morbidity and mortality associated with thedisease.

METHODS

We conducted a review of hospital records of children
admitted to atertiary care hospital in Bangalore between
January and December, 2020. ‘ Rickettsial disease’ wasthe
keyword used to search the data in the electronic patient
records. Children lessthan 18 years of age with score more
than 14 asper RGA (Rathi GoodmanAghai) scoring system
[3], and defervescence of fever within 48 hoursof beginning
of doxycyclinetreatment, or positive Well-Fdlix test with a
singletiter above 1:80 or positivelgM/IgG ELISA for scrub
typhus(optical density >0.5) with neurological involvement
(intheform of headacheor irritability or seizuresor atered
mental status or meningeal signs or focal neurological
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deficits or cerebrospina  fluid abnor-malities or
neuroimaging abnormalities) were included in the study.
Children with established dternative etiology of fever were
excluded fromthestudy.

A total of 7974 children (<18 year) wereadmittedinthe
ingtitution during the study of which 178 had rickettsial
disease (RD); 54 of thesefulfilled theinclusion criteria. We
analyzed the demographic profile, clinical presentations,
laboratory investigations, neuroimaging, complications
and hospital - outcome in these children. Patients having
drowsiness, confusion, stupor, delirium, coma with
Glasgow Coma Scale (GCS) score of lessthan 13 or AVPU
scale indicating atered sensorium were treated in the
pediatric intensive care unit. A serum sample was sent for
Weil-Felix test to the central hospital [aboratory (Turnover
time 24 hours). Well felix test wasdone by Cromatest febrile
serodiagnostic (LINEAR chemicals), Inbios scrub typhus
Detect (IgM and 1gG ELI1SA kits).

All childrenwith RD weretreated with oral doxycycline
5mg/kg/day for 5-7 days. Intravenous(IV) doxycyclinewas
used in those for whom ora intake was not possible.
Azithromycin 10 mg/kg/day for 7-10 days was used in
childrenwho did not respond to oral/lV doxycyclinewithin
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4 days of initiation of treatment. All children with
neurologica involvement were initialy treated with 1V
ceftriaxone, which was stopped if serology waspositivefor
RD. Other symptomatic therapies like antipyretics, anti-
cerebral edema measures, intravenous fluids and anti-
convulsantswere used asper theclinica scenario. Out of 54
children included in our study, CSF analysis was done in
only 30 children and neuroimaging (computerized
tomography, CT and magnetic resonance imaging (MRI)
wasdonein 22 childrenonly.

Data analysis. Datawas collected on a pretested proforma
from the hospital patient records and transferred to
Microsoft Excel sheet. Mean and standard deviation was
tabulated for linear parameters, frequency tables were
tabulated for nominal dataand analyzed.

RESULTS

Out of 178 childrentreated asrickettsial disease, 54 (33.3%)
had neurol ogical manifestations. Out of 54 children 29 (54%)
weremales. Mean age of our study populationwas7.3years
(SD: 3.62, Median: 7) with youngest child being 1 year and
oldest child being 15 years. 51 (94%) children presented
between months of August to January, highest incidence
being seen in September (n=15, 27.85), October (n=10,
18.5%) and December (n=10,18.5%).

Fever was present in dl the children included in our
study with mean duration of 6 days(SD: 3.7 days). Twothird
(66.7%, n=36) of the children presenting with neurological
manifestationshad fever for 4 daysor more. Only 14 (26%)
children with neurologica manifestation had rashes, out of
which two children developed purpura fulminans.
Hepatomegaly was noted in 40 (74%) children while
hepatosplenomegaly wasnotedin 9 (17%) children. Edema
was present in 30 (55%) children at presentation. Though
ophthalmological examination details of al the children
could not be retrieved, subconjunctival hemorrhage,
petechiag, keratitis, optic disc edema and macular edema
were mgjor findings while retinitis with vascular changes
werenotedinfew.

The most common neurological manifestations were
convulsions (59%), dtered sensorium (56%), headache
(44%), irritability and signs of meningeal irritation (37%),

Stroke  [— =4, 7%
Lateral rectus palsy  |— 0=, 7%
Ataxia | — 16, 11%

geal signs i n=20,37%

Headache | gl n=24,44%

Altered [* i n=30,55%

Convubsions d n=32,50%

Fig. 1 Neurological featuresinrickettsial disease.
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ataxia (11%). Laterd rectus palsy was noted in 4 children
(7.5%) with three of them showing unilateral right sided
involvement while one had bilaterd latera rectus palsy.
Right sided hemiparesis was noted in three children while
left hemiplegiawas noted in one child. Other lesscommon
neurological manifestations were titubation, dysdiado-
kinesia, nystagmus, Slurred speech, dysphagia, dysdiado-
kinesia and dysmetria suggesting cerebellar involvement.
Spectrum of neurologica manifestations in rickettsial
diseaseisdepictedinFig. 1.

Anemia, thrombocytopenia and leukocytosis were the
major hematological parameters noted while hypoal bumi-
nemia, elevated liver enzymes and elevated C-reactive
protein (CRP) were the major biochemica abnormalities
(Tablel). Among the children with elevated liver enzymes,
35 (65%) children had aspartate aminotransferase (AST)
elevated morethan aanineaminotransferase (ALT), 7 (13%)
had ALT elevated morethan A ST, while8 (15%) hadisolated
AST devation. CSF analysiswas donein only 30 children.
Elevated protein [median (IQR) 41.5 (29.75) mg/dL],
pleocytosis[median (IQR) 15 (3.75,50) cells per high power
fied] with CSFsugar being norma [median (IQR).53 (46,61)
mg/dL] were the notable features in the CSF examination.
Cel count was zero in 8 children while lymphocytic
predominance[median (IQR) 11.5(3,38.75)] wasnotedin 22
childrenwith 17 children showing 100% lymphocytes.

Weil-Felix test wasdonein all the patients, and 32 (59%)
werepositivefor thetest (25 OXK, 6 OX2and OX19, 10X ?2).
Six children tested positive for IgM antibodies while 3
tested positivefor 1gG antibodiesto scrub typhus. Majority
(63%) of the children included in our study serologically
(positive OXK titers, positive IgM/1gG for scrub typhus)
belonged to scrub typhus group. Two children were
positivefor both OXK by Weil Felix test and IgM for scrub
typhus.

Table | Laboratory Profile in Children With Neurological
Manifestations (N=54)

Parameter Value
Hemoglobin(g/dL) 9.31(1.26)
Total counts (x10%L) 19.56 (2.34)
Neutrophils (%) 65(16)
Lymphocytes (%) 28(16)
Platelet count (x10%/L)2 56 (66)
Serum sodium (meg/L) 132(4)
Serumalbumin (g/dL) 2.55(0.45)
Aspartate aminotransferase (U/L)2 152 (107.5)
Alanineaminotransferase (U/L)2 114.5(102.75)
C-reactiveprotein (U/L) 80.6(27.24)

All values in mean (SD) or 2 median (IQR).
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NEUROLOGICAL MANIFESTATIONS IN RICKETTSIAL DISEASE

WHAT THIS STUDY ADDS?

« Association of stroke, cerebellar involvement and lateral rectus palsy in rickettsial disease.

Neuroimaging was donein 22 (41%) children (MRI in
10). Cerebral edema was the most common feature in CT
brain which wasseenin 7 children, one child showed white
mater hypo densities, while CT was normal in 2 children.
MRI was normal in 4 children while 5 (4 being positivefor
IgM scrub typhus) children showed signa changes in
cerebdlar hemispheres, cerebellar atrophy, two children
with stroke showed basal ganglia infarcts and one child
showed bilatera hippocampal hyperintensities.

Out of 54 children, 16 children required mechanical
ventilation as part of management. Poor sensorium wasthe
most common indication for ventilator support while
associated respiratory distresswas also noted in 2 children
and mean duration of ventilation was 7 days. One child on
ventilator support died of refractory septic shock while 15
children recovered from illness. Acute kidney injury was
noted among 3 children who eventualy recovered. Two
children developed purpura fulminants out of which one
child had auto amputation of toes bilaterally, while other
developed septic shock with ARDS (acute respiratory
distresssyndrome) withAKI (acutekidney injury) requiring
ventilator support but recovered eventualy.

DISCUSSION

Neurological involvement in rickettsial diseases occurs
typicaly following bacteria dissemination through the
bloodstream and infective vasculitis caused by them.
Rickettsa affects small blood vessdls, creating central
nervous system nodules consisting of glia cells and
mononuclear cdlls around gray matter capillaries. These
changesrarely progressto thrombotic occlusion and micro-
hemorrhages, thusexplaining therapid reversibility of most
neurologicsigns[6].

Most common presenting features in our study were
seizures and atered sensorium, similar to previous studies
from India[7,11]. Theclinicad manifestationsin this study
showed higher prevalence of seizures and meningea signs
compared to previous studies [8-10], possibly due to the
tertiary-care government healthcare setting of our hospital.
Other reasons could be enrolment of only Rocky Mountain
spotted fever cases in one study [10], and smaller sample
sizein the other [8]. CSF findings reported here are dsoin
consonance with the literature [12,15]. MRI in six children
with rickettsial disease showed signal changesin bilateral
cerebellar hemisphere, which is a new addition to the
exigting literature[12]. Wea so report achild withrickettsial
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encephdlitis (Weil-Felix test OXK positive 1:320titer) with
features of raised ICP and isolated 6th crania nerve
involvement. This suggests that crania nerves can be
separately affected by the vasculitis process of RD, as
previously suggested by Wai, et d. [14].

Asit is aretrospective study, complete data of neuro-
logica manifestations, neuroimaging and diagnostic tests
of dl the children were not available. RD was considered
based on Weil Fdix test, RGA scoring and response to
doxycycling, and only limited children were diagnosed
based on confirmatory test.

Rickettsid disease should be considered as etiological
agent in acute neurologicd manifestations, in the
appropriate setting, especialy in children presenting from
endemicareasfor theseinfections.
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