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Abstract

Introduction: Scrub typhus clinical features are non-specific 
and resemble other tropical infections like malaria, dengue and 
typhoid fever. Therefore appropriate gold standard laboratory 
tests are necessary to confirm the diagnosis of scrub typhus.
Aim of this study was to determine the incidence, clinical 
features, laboratory data and complications of scrub typhus 
in South Indian Children. Materials and Methods: Children 
with fever of more than seven days who were tested negative 
for common tropical infections were subjected to IgM-IFA for 
scrub typhus. Results: Out of 857 children, 74 were eligible 
for IFA test. Out of these, 27(3.1%) tested positive for scrub 
typhus. Clinical features included hepatomegaly (96.3%), 
generalized lymphadenopathy (81.5%), splenomegaly 
(81.5%), hypotension (59.3%), rash (14.8%), eschar (7.4%), 
thrombocytopenia (66.7%), elevation of SGOT (85.2%) and 
SGPT (81.5%). Complications include hepatitis (14.8%), 
pneumonia (14.8%), myocarditis (14.8%) meningoencephalitis 
(3.7%) and MODS (3.7%).Conclusion: Scrub typhus should be 
considered in the differential diagnosis of a febrile child having 
hepatosplenomegaly, lymphadenopathy, liver dysfunction and 
thrombocytopenia.

Key words: Scrub typhus, Immune fluorescence antibody 
test, Children

Introduction

Annually an estimated one million Scrub typhus cases occur 
throughout the world1,2. In tropical countries, Rickettsial diseases 

may mimic other acute febrile illnesses such as malaria, dengue and 
typhoid fever, which are diffi cult to differentiate on clinical examination 
alone3. This poses a challenge as the management strategies are 
different and misdiagnosis can be life threatening. The commonly 
performed Weil-Felix test for scrub typhus is notoriously unreliable1.
Therefore Immune fl uorescence antibody (IFA) test is considered as 
the gold standard diagnostic test1. This study was undertaken to fi nd 
the incidence of scrub typhus using IFA in children with acute febrile 
illness. 
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Material and Methods

This was a prospective observational 
study conducted between December-2011 and 
November-2012. A total of 857 children in the age-group 
of 1-15 years with fever of seven days or more were 
admitted to JSS Hospital, Mysore. All were subjected 
to relevant investigations such as complete blood 
count, ESR, blood & urine culture, Buffy coat smear for 
malaria, dengue serology, Widal test, Mantoux test and 
Chest X-ray. 

Seventy-four children in whom these investigations 
did not yield any etiological diagnosis were subjected 
to IFA testing. Their demographic, clinical and 
laboratory parameters were recorded in a predesigned 
proforma. Blood samples (5ml) were tested for specifi c 
IgM antibodies using a commercial IFA kit (Fullers 
laboratories. USA) which utilized four strains (Gilliam, 
Karp, Kato, Boryong). IFA was considered positive if the 
IgM titres were 1:64 or greater. Renal and liver function 
tests, abdominal and chest sonography was done in 
these children and treated with doxycycline. Depending 
upon the clinical need, other appropriate investigations 
like ECHO, CPK-MB, CSF and blood gas analyses were 
performed.

# Aetiological diagnosis in 783 cases

Upper respiratory tract infections in 154, Malaria in 
18, Dengue in 267, Pneumonia/empyema/lung abscess 

in 89, Enteric fever (typhoid and paratyphoid fever) in 
113, Tuberculosis in 21, Urinary Tract Infection in 42, 
Chikungunya fever in 15,Acute viral hepatitis (A and E)
in 13, Infectious mononucleosis in 2, Systemic Lupus 
Erythematosis in 2, Juvenile Idiopathic Arthritis in 4, 
Leukaemia in 2, Discharged Against Medical Advice 22 
and others 19.

Results

Seventy four of 857(8.6%) children remained 
undiagnosed after evaluation for Malaria, Enteric fever, 
Dengue, Tuberculosis, Acute respiratory and Urinary 
infections[Fig 1]. Out of these 74 children, 27 (36.4 %) 
tested positive for O.tsutsugamushi by IFA[Fig 2] and 
all belonged to Gilliam strain. Overall 3.15% of acute 
febrile children were positive for O.Tsutsugamushi in the 
present study. Among the cases, 59.3% were from rural 
area and 63% presented in winter season. 

Headache was present in 48.1% while hypotension 
was recorded in 59.3% of cases. Hepatomegaly 
was found in 96.3%, generalized lymphadenopathy 
and splenomegaly in 81.5% of cases each (Table 
1). Thrombocytopenia was observed in 66.7 and a 
raised SGOT & SGPT was seen in 85.2 and 81.5% 
respectively (Table 2). A clinical diagnosis of myocarditis 
was entertained in 6 children and 4 of them had elevated 
CK-MB levels (Table 2). All cases recovered without any 
squeal.

Fig 1: Flow Chart depicting recruitment of cases to the study

857

74

27

Children with fever of 7 days or more admitted during study period.

Etiological diagnosis in 783 cases #

Children where no etiological diagnosis was made after initial 
investigations.

IgM IFA for scrub typhus (Orientia tsutsugamushi) was done for 
these 74 children

Children with IgM IFA Positive for scrub typhus and formed the 
study group.
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Table 1: Clinical profi le (symptoms and signs) of scrub 
typhus (N= 27)

Clinical features(Symptoms/History) Number (%)
Fever 27 (100)
Headache 13 (48.1)
Abdominal pain 10 (37)
Vomiting 10 (37)
Myalgia 9 (33.3)
Cough 3 (11.1)
Joint pain 2 (7.4)
Altered sensorium 2 (7.4)
Signs
Hepatomegaly 26 (96.3)
Lymphadenopathy 22 (81.5)
Splenomegaly 22 (81.5)
Hypotension 16 (59.3)
Periorbital puffi ness 13 (48.1)
Conjunctival congestion 9 (33.3)
Pedal oedema 8 (29.6)
Ascites 8 (29.6)
Rash 4 (14.8)
Tachypnea 3 (11.1)
Eschar 2 (7.4)

Table 2: Abnormal Laboratory parameters and 
complications in scrub typhus (N= 27)

Laboratory parameters Number (%)
Hematological
Thrombocytopenia 18 (66.7)
Anemia 13 (48.1)
Leucocytosis 5 (18.5)
Leukopenia 1 (3.7)
Biochemical
AST(>40 IU/L) 23 (85.2)
 ALT(>40 IU/L) 22 (81.5)
Serum sodium(<135) 17 (62.9)
Serum Albumin(<3.5) 15 (55.6)
Increased ALP 5 (18.5)
Total Serum Bilirubin >1.5mg% 2 (7.4)
Imaging
Ascitis 9 (33.3)
Pleural effusion 5 (18.5)
Pneumonia 4 (14.8)
Complications#
Hepatitis [AST & ALT>3 times 
elevation]

4 (14.8)

Cardiac involvement 4 (14.8)
CPK-MB>2 times elevation= 2 (7.4)
CPK-MB>4 times elevation=2 (7.4)

# Meningoencephalitis, Severe thrombocytopenia 
(Platelets< 50000/mm3), DIC (Disseminated 
Intravascular Coagulation) & MODS (Multi Organ 
Dysfunction Syndrome) were seen in one child each 
(3.7%).

Fig 2: IFA positive reaction which appears as bright 
staining of short pleomorphic rod forms[400 x 
magnifi cation]

Discussion 

This study demonstrated the incidence of scrub 
typhus in children with more than one week of fever 
to be 3.15%. More than half were from rural area and 
nearly two thirds were seen in winter months. Similar 
geographic and seasonal trend have been reported by 
other authors1,4,5. This could be due to more vegetation 
and conducive environment for the chigger-mites to 
thrive in rural areas.

The clinical picture in scrub typhus is quite non-
specifi c, necessitating clinicians to have high index 
suspicion for the diagnosis. Headache, macular rash, 
conjunctival hyperaemia noted in our study is common 
observation in scrub typhus6,7,8. None of our cases had 
history of tick exposure. Characteristic feature of scrub 
typhus is eschar, which was seen in less than 10% of 
our cases. However other authors have reported eschar 
between 10-92% of their cases2. Though it is diffi cult to 
ascertain the cause for such a low incidence of eschar in 
our children, it could be due to the different strain of the 
organism, and possibility of various ethnic populations 
responding differently to mite bite2.

Features of capillary leak such as pedal oedema 
and peri-orbital puffi ness were seen in many of our 
patients. Similar fi ndings have been reported by 
Somashekar and Gurung et al6,7. Hypotension was noted 
in more than half of our patients confusing the diagnosis 
with Dengue fever. Only one child presented in shock 
which is in contrast to another study from Northern India 
which has reported shock in more than quarter of their 
patients9.

The incidence of hepatosplenomegaly, 
lymphadenopathy, thrombocytopenia and 
hypoalbuminemia noted in our study was similar to 
other studies4,6,9,10,11,12. Kim et al observed signifi cant 
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hypoalbuminemia in severe scrub typhus patients13. 
Scrub typhus closely resembles dengue infection 
resulting in diagnostic confusion. The presence of an 
eschar, tender lymphadenopathy, splenomegaly and 
persistence of fever after the recovery from shock helps 
to distinguish Rickettsial infection from dengue3,9.

In our study, 14.8% of children with scrub typhus 
developed pneumonia. 37% of scrub typhus children 
developed Pneumonitis in a study by Sirisanthana et 
al8. Hepatitis was observed in 14.81% of children but 
none had jaundice. In a study by Yang et al, six out of 47 
scrub typhus cases presented similar to viral hepatitis14. 
Myocarditis is rare and some children may have 
unrecognised mild myocarditis15.We had four children 
with elevated CPK-MB suggesting myocardial injury but 
all had normal ECHO. Jim et al reported myocarditis in 
5% of children14. Meningo-encephalitis is a dreaded but 
rare complication in scrub typhus. We had only one child 
with this complication and a similar incidence is noted by 
Sirisantana et al in their study8.

Indirect fl orescent antibody test for scrub typhus 
has an advantage of being useful in the fi rst week of 
illness over traditional Weil-Felix test which is useful 
only in the second week of illness. Currently IFA is 
considered as gold standard serological test for scrub 
typhus1.

Limitation of our study is possibility of missing mild 
cases of scrub typhus that had fever of less than seven 
days duration. We did not demonstrate raise in titres 
using paired sera of our subjects.

Conclusion

The incidence of s crub typhus using IFA was 3.15% 
in children with acute febrile illness in our study. The 
clinical and laboratory features can be confusing with 
Dengue and other tropical illness. Scrub typhus should be 
strongly considered in any child with non-relenting febrile 
illness with hepatosplenomegaly, lymphadenopathy, 
liver dysfunction and thrombocytopenia. 

References

1. World Health Organization. Regional Offi ce for South 
East Asia. Frequently Asked Questions. Scrub Typhus. 
Available at: www.searo.who.int/entity/emerging_
diseases/CDS_faq_Scrub_Typhus.pdf (28 January 
2016, date last accessed).

2. Varghese G M, Trowbridge P, Janardhanan J, et al. 
Clinical Profi le and Improving Mortality Trend of Scrub 
Typhus in South India. Int J Infect Dis 2014;23:39-43.
doi: 10.1016/j.ijid.2014.02.009

3. Hamaguchi S, Cuong NC, Tra DT, et al. Clinical and 
Epidemiological Characteristics of Scrub Typhus and 
Murine Typhus among Hospitalized Patients with 
Acute Undifferentiated Fever in Northern Vietnam. 
Am J Trop Med Hyg 2015;92:972–78.  doi: 10.4269/
ajtmh.14-0806.

4. Huang CT, Chi H, Lee HC, Chiu NC, Huang FY. Scrub 
typhus in children in a teaching hospital in Eastern 
Taiwan,2000-2005.Southeast Asian J Trop Med Public 
Health.2009; 40:789-794.PMID:19842416

5. Narvencar K P S, Rodrigues S, Nevrekar RP, et al. 
Scrub typhus in patients reporting with acute febrile 
illness at a tertiary health care institution in Goa. Indian 
J Med Res 2012;136:1020-24. PMCID: PMC3612306

6. Somashekar HR, Moses PD, Pavithran S, et al. 
Magnitude and Features of Scrub Typhus and Spotted 
Fever in Children in India. J Trop Pediatr. 2006;52:228-
229.doi: 10.1093/tropej/fmi096

7. Gurung S, Pradhan J, Bhutia P Y. Outbreak of 
scrub typhus in the North East Himalayan region-
Sikkim: An emerging threat. Indian J Med Microbiol 
2013;31:7doi:10.4103/0255-0857.108729

8. Sirisanthana V,Puthanakit T,Sirisanthana T. 
Epidemiologic, clinical and laboratory features 
of scrub typhus in thirty Thai children. Pediatr 
Infect Dis J 2003;22:341-45.doi:10.1097/01.
inf.0000059400.23448.57

9. Kumar Bhat N, Dhar M, Mittal G, et al. Scrub Typhus 
in Children at a Tertiary Hospital in North India: Clinical 
Profi le and Complications. Iran J Pediatr 2014;24:387-
92.PMCID:PMC4339561

10. Palanivel S, Nedunchelian K, Poovazhagi V, 
Raghunadan R, Ramachandran P. Clinical profi le of 
scrub typhus in children. Indian J Pediatr 2012;79:1459-
462.doi: 10.1007/s12098-012-0721-0 

11. .De Silva N, Wijesundara S, Liyanapathirana V, 
Thevanesam V, Stenos J. Scrub Typhus among 
Pediatric Patients in Dambadeniya:A Base Hospital in 
Sri Lanka. Am J Trop Med Hyg 2012;87:342-44.doi: 
10.4269/ajtmh.2012.12-0170. 

12. .Jim WT, Chiu NC, Chan WT, et al. Clinical 
manifestations, laboratory fi ndings and complications 
of pediatric scrub typhus in eastern Taiwan. Pediatr 
Neonatol 2009;50:96-101. doi: 10.1016/S1875-
9572(09)60043-7. 

13. Kim DM, Kim SW, Choi SH, Yun NR. Clinical and 
laboratory fi ndings associated with severe scrub 
typhus. BMC Infect Dis 2010;10:108.doi: 10.1186/1471-
2334-10-108.

14. Yang CH, Hsu GJ, Peng MY, Young TG. Hepatic 
dysfunction in scrub typhus. J Formos Med 
Assoc 1995;94:101-105.PMID:7613239 

15. Sittiwangkul R, Pongprot Y, Silviliarat S, Oberdorfer P, 
Jittamala P, Sirisanthana V. Acute fulminant myocarditis 
in scrub typhus. Ann Trop Paediatr 2000;28:149-154.
doi: 10.1179/146532808X302189.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


