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ABSTRACT

Introduction: Scrub typhusisamite-borneinfectious disease caused by Orientia tsutsugamushi.
Farmers account for approximately two-thirds of all reported cases. Incidence rates are highest
in people aged 40 to 60 years. The severity of infection can range from mild symptoms and
signs to multi-organ failure. The chief target of the organism is the vascular endothelium of
various organs. There is inflammation in and around the blood vessels that causes endothelial
damage resulting in vascular leakage and organ dysfunction.

Case Report: A 62-year-old female, farmer by occupation who presented to us with features of
acute respiratory distress syndrome (ARDS) and meningitis, subsequently developed gangrene
of digits of all four limbs. We investigated the patient for infectious and non-infectious causes
of vasculitis leading onto gangrene. We attributed the cause for pan-digital gangrene as scrub
typhus as evidenced by the presence of eschar and positive serology. Patient recovered with
ventilatory support and antibiotics though her digits could not be salvaged which was managed
conservatively.

Conclusion: While going through literature we observed that there were no case reports of
gangrene caused by scrub typhus. Pan-digital gangrene is an unusual complication of scrub
typhus. Hence scrub typhus has to be ruled out in patients presenting with this complication.
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ABSTRACT

Introduction: Scrub typhus is a mite-
borne infectious disease caused by Orientia
tsutsugamushi. Farmers account for
approximately two-thirds of all reported cases.
Incidence rates are highest in people aged 40
to 60 years. The severity of infection can range
from mild symptoms and signs to multi-organ
failure. The chief target of the organism is
the vascular endothelium of various organs.
There is inflammation in and around the blood
vessels that causes endothelial damage resulting
in vascular leakage and organ dysfunction.
Case Report: A 62-year-old female, farmer by
occupation who presented to us with features of
acute respiratory distress syndrome (ARDS) and
meningitis, subsequently developed gangrene
of digits of all four limbs. We investigated the
patient for infectious and non-infectious causes
of vasculitis leading onto gangrene. We attributed
the cause for pan-digital gangrene as scrub

Suja Lakshmanan', Krishnamoorthy  Seetharaman’,
Ramakrishnan S.R.2, Sathiyan Sivanandam?, Koushik A.K.*

Affiliations: 'MD Gen Med,Assistant Professor, Department of
Medicine, Sri Ramachandra Medical College and Research
Institute, Chennai, Tamil Nadu, India; 2MD Gen Med, Professor,
Department of Medicine, Sri Ramachandra Medical College
and Research Institute, Chennai, Tamil Nadu, India; DM
Nephrology, Assistant Professor, Department of Nephrology,
Sri RamachandraMedical College and Research Institute,
Chennai, Tamil Nadu, India; “‘MD Gen Med, Post Graduate,
Department of Medicine, Sri Ramachandra Medical College
and Research Institute, Chennai, TamilNadu, India.
Corresponding Author: Suja Lakshmanan, 40/23 Kamdar
Nagar 1st Street, Mahalingapuram, Nungambakkam,
Chennai, Tamil Nadu 600034, India; Ph: +91-9940135101;
Email: suja. lakshmanan@gmail. com

Received: 31 December 2014
Accepted: 28 January 2015
Published: 01 July 2015

typhus as evidenced by the presence of eschar
and positive serology. Patient recovered with
ventilatory support and antibiotics though her
digits could not be salvaged which was managed
conservatively. Conclusion: While going through
literature we observed that there were no case
reports of gangrene caused by scrub typhus. Pan-
digital gangrene is an unusual complication of
scrub typhus. Hence scrub typhus has to be ruled
out in patients presenting with this complication.
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INTRODUCTION

Orientia tsutsugamushi is an obligate intracellular
gram-negative coccobacillus which is the etiologic agent
for scrub typhus. There are three strains of Orientia
tsutsugamushi namely Karp, Gilliam, and Kato strains.
Infection with one strain does not confer immunity from
infection with another strain. Scrub typhus is endemic in
India, China, Korea, Pakistan, Taiwan, Japan, Thailand,
Malaysia, and Northern Australia. The vector for scrub
typhus are larval trombiculid mites, also called chiggers
[1].

After an incubation period of 7—10 days, the disease
may start with prodromal symptoms like headache,
anorexia, malaise with fever [2]. Rash and characteristic
eschar may develop subsequently. The infection can have
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varying presentation. Some have mild symptoms, while
others can develop multiorgan failure. Approximately,
4% of patients hospitalized have fatal infection [3].

Elderly patients are more likely to have severe illness
and complications. Some patients develop a localized
necrotic skin lesion (eschar) at the site of their infecting
chigger bite.

Generalized lymphadenopathy, acute kidney injury
and respiratory complaints are often present. Rarely, acute
respiratory distress syndrome may occur. Involvement of
blood vessels in the central nervous system may produce
meningitis or encephalitis. Herein, we present a patient
who developed severe respiratory failure due to acute
respiratory distress syndrome requiring ventilatory
support and pan-digital gangrene due to scrub typhus.

CASE REPORT

A 62-year-old female, farmer by occupation presented
to the emergency department with history of high grade
fever and chills for three days. She was managed with
antipyretics in outside hospital with no benefit. She
developed breathlessness at rest for 1 day. Hence she was
referred to our institution for further management. On
examination, she was febrile (101°F) and tachypneic with
arespiratory rate of 40 per minute. Her pulse rate was 106
per minute and her blood pressure was 110/80 mmHg.
She had an eschar in her right loin. Her respiratory
examination revealed bilateral extensive crepitations.
Her jugular venous pressure was normal and she was
clinically euvolemic. We proceeded with the following
investigations as given in Table 1.

Arterial blood gas revealed type 2 respiratory failure
(pH 7.04, pCO2 7.5 mmHg, PO2 57 mmHg). In view of
progressive breathlessness despite supportive measures
she was intubated and connected to a ventilator. Chest
X-ray showed features of consolidation (Figure 1) which
was subsequently confirmed by CT scan of thorax (Figure
2).

The patient developed altered sensorium
subsequently. CT scan of brain was normal. Cerebrospinal
fluid (CSF) analysis showed sugar of 72 mg/dl, protein 67
mg/dl, 140 WBC/hpf, neutrophils 65% and lymphocytes
35%. CSF culture, gram staining, HSV serology done were
negative. Etiologic workup for fever, ARDS, and altered
sensorium were done (Table 2).

Patient was initially managed with broad spectrum
antibiotics — imipenem plus cilastatin and linezolid.
After serology report of scrub typhus being positive she
was started on doxycycline 100 mg BD and rifampicin
600 mg OD. On day-3 of admission patient developed
blackish discoloration of the terminal digits of upper
and lower limbs which was progressive in nature and
ultimately developed into dry gangrene (Figures 3 and
4) over 4—5 days. However, all her peripheral pulses
were felt normally. Vasculitis workup like ANA, dsDNA,
antiphospholipid antibody, C-ANCA, P-ANCA, Anti
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Table 1: Laboratory investigations of the patient.

Hemoglobin 9.6 g/dl

MCV 87.91l
MCH 20.7Pg
Total Count 13900 cells/mm3

Differential Count P70 L28 E1 M1

Toxic neutrophilic granules with
shift to left

1. 50 lakhs / mm3

Peripheral Smear

Platelet counts

Serum creatinine 1. 5 mg/dl
Serum sodium 141 meq/1
Total bilirubin 0.98 mg/dl
ALT 10 U/L
AST 42 U/L
Alkaline phosphatase =~ 42 U/L
Serum albumin 2 g/dl
Electrocardiogram. Normal
Abbreviations:

MCV mean corpuscular volume
MCH mean corpuscular hemoglobin
ALT alanine transaminase

AST aspartate amino transferase

Table 2: Etiological workup for fever, ARDS and altered
sensorium.

MALARIAL ANTIGEN Negative
RT-PCR FOR HiN1: throat swab Negative
SEROLOGY FOR SCRUB TYPHUS Positive
IGM ANTILEPTOSIRAL ANTIBODY  Negative
IGM DENGUE ANTIBODY Negative
HIV Negative
Anti HbsAg Negative
Anti HCV Negative
Blood culture No Growth
Urine culture No Growth
CSF culture No Growth
NON BAL culture No Growth
Echocardiogram No evidence of IE ,

EF 64%

Abbreviations:

QBC-MP quantitative buffy coat-malaria parasite
RT-PCR real time polymerase chain reaction
HIV Human Immunodeficiency Virus

Anti HBsAg anti hepatitis B surface antigen
ANTI HCV anti hepatitis C virus

Non-BAL non-bronchoalveolar lavage
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centromere antibody were negative. Vascular surgery
opinion was sought and the patient was started on LMWX
and aspirin. Biopsy of the lesion was not attempted as the
patient’s relatives did not give consent.

After eight days of doxycycline therapy patient showed
gradual improvementin clinical condition and was weaned
off from ventilator subsequently. Patient developed
severe pain in her upper and lower limb digits around
the gangrenous areas. She received several analgesics
including tramadol, amitriptyline, paracetamol, NSAIDS
with partial relief of pain. She was started on cilostazol,
aspirin, pentoxifylline by vascular surgeon after cessation
of LMWH. She eventually developed auto amputation of
her right lower limb second and third toes followed by
second toe of left lower limb and little finger of her right
hand over the next 2—3 months.

L -

Figure 3: Dry gangrene affecting all digits of both hands.

F

Figure 1: Chest X-ray anterior-posterior view showing bilateral
ground glass opacities.

Figure 4: Gangrene involving digits of all four limbs.

DISCUSSION

Scrub typhus infections may present as mild
illness or can lead onto fatal complications like ARDS,
meningoencephalitis, acute kidney injury, myocarditis,
hepatic dysfunction and multiorgan involvement.
Figure 2: Computed tomography scan of thorax plain: Patchy Complications usually occur after the first week of illness.
consolidation with air bronchogram, ground glass opacities Due to non specific clinical features of scrub typhus it

is seen to involve bilateral lung fields suggestive interstitial is grossly under diagnosed, though it is an growing and
pneumonia. ’
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emerging disease. Since scrub typhus can lead to life
threatening illness, initiation of treatment should be
early and prompt based on clinical suspicion, which later
should be confirmed by serology.

O. tsutsugamushi proliferates in the endothelium
of small blood vessels that results in cytokine release.
This cytokine causes endothelial damage leading
to leakage of fluid and aggregation of platelets, and
proliferation of polymorph and monocytes leading to
focal microinfarction. This eventually leads to venous
thrombosis and peripheral gangrene. Various organs like
skin, kidneys, skeletal muscles, brain lungs, and cardiac
muscles are predominantly affected by this process [4, 5].

O. tsutsugamushi infection spreads to multiple organs
through blood stream and lymphatics. It predominately
targets the macrophages present in the spleen and liver
[6]. The Rickettsia attacks the endothelial cells causing
inflammation by a mechanism called oxidative stress
leading onto local and systemic vasculitis [7]. Despite
the fact that disseminated endothelial infection occurs in
scrub typhus, the real incidence of vasculitis leading to
vaso-occlusion is quite rare which is the highlight of our
case.

Systemic vasculitis causing gangrene can occur due
to both infectious and non infectious cause. Among
the infectious cause viruses are the leading organisms
that lead to systemic vasculitis. Hepatitis B virus is
associated with polyarteritis nodosa. Hepatitis C virus
related mixed cryoglobulinemia causes vasculitis in only
a minority of people who acquired the infection. There
are a few other viruses that cause vasculitis like Human
immunodeficiency virus (HIV), parvo virus B19, varicella-
zoster virus, human T-cell lymphotropic virus (HTLV)-1
and cytomegalovirus.

Bacteria, fungi or parasites also cause vasculitis
which could be by direct invasion of blood vessels or by
septic embolization. Syphilitic aortitis or cerebrovascular
disease and rickettsial diseases are other, more specific,
bacteria-induced vasculitides.

The importance of differentiating infectious and non-
infectious cause of vasculitis is necessary because the
treatment strategies are different. Bacterial, parasitic
and fungal infections are treated with appropriate
antimicrobial agents. Combination of antiviral drugs and
plasma exchanges are effectively tried for HBV infections
causing polyarteritis nodosa and HIV related vasculitis.
HCYV related cryoglobulinemic vasculitis is treated with
antiviral drugs combined with low dose steroids [8].

The development of digital gangrene is a sign of
systemic diseases. Smoking, hypertension, diabetes,
obesity and hyperlipidemia are commonly associated
with digital gangrene. Homocysteinemia, vasculitides like
primary systemic vasculitis and medium vessel vasculitis
such as polyarteritis nodosa commonly presents with
digital gangrene. Rheumatoid arthritis and systemic
lupus erythematosus cause premature atherosclerosis and
gangrene. Thromboangiitis obliterans (TAO) or Buerger’s
disease can cause claudication and digital gangrene [9].
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While looking into the infective causes as in our
case, the diagnosis of scrub typhus should be made by
excluding other viral infectious diseases like dengue,
infectious mononucleosis, HIV and bacterial diseases like
typhoid, leptospirosis, meningococcal disease causing
ARDS and vasculitis. These infections were excluded
with appropriate investigations. As serology for scrub
typhus done by ELISA was positive, we thought about the
association of scrub typhus as the cause of vasculitis.

The clinical features of this 62-year-old female
who presented with fever, breathlessness and altered
sensorium who responded to treatment with doxycycline
are consistent with scrub typhus. This is confirmed by the
presence of eschar and positive scrub typhus serology.
We eliminated all other differentials for scrub typhus
with multi-organ involvement. The patient subsequently
developed pan digital gangrene. We excluded other
infective and non infective diseases causing vasculitis.
Hence we conclude that the patient developed pan-digital
gangrene secondary to scrub typhus vasculitis. To our
knowledge this is the first reported case of pan-digital
gangrene in scrub typhus infection.

CONCLUSION

Although there are so many conditions causing
vasculitis, it is essential to differentiate infective from
non infective causes as the treatment is entirely different
. From the case that we have presented here, we learn that
pan digital gangrene may be an unusual complication of
scrub typhus and as many cases have not been reported ,
this has to be ruled out in cases of digital gangrene.

KIXXXXKX*

Author Contributions

Suja Lakshmanan — Conception and design, Acquisition
of data, Analysis and interpretation of data,Drafting the
article, Critical revision of the article and Final approval
of the version to be published

Krishnamoorthy Seetharaman — Conception and design,
Acquisition of data, Analysis and interpretation of data,
Drafting the article, Critical revision of the article and
Final approval of the version to be published
Ramakrishnan S.R. — Analysis and interpretation of data,
Critical revision of the article and final approval of the
version to be published

Sathiyan Sivanandam — Conception and design, Analysis
and interpretation of data, Drafting the article, and Final
approval of the version to be published

Koushik A.K. — Acquisition of data, Critical revision of the
article and Final approval of the version to be published

Guarantor
The corresponding author is the guarantor of submission.

International Journal of Case Reports and Images, Vol. 6 No. 7, July 2015. ISSN — [0976-3198]



Int J Case Rep Images 2015;6(7):416—421. EDORI- umM Journals Lakshmanan etal. 420

www.ijcasereportsandimages.com

Conflict of Interest
Authors declare no conflict of interest.

Copyright

© 2015 Suja Lakshmanan et al. This article is distributed
under the terms of Creative Commons Attribution
License which permits unrestricted use, distribution
and reproduction in any medium provided the original
author(s) and original publisher are properly credited.
Please see the copyright policy on the journal website for
more information.

REFERENCES

1. Hornick RB. Rickettsial Diseases. In: Bennett
JC, Plum F, editors. Goldman: Cecil Textbook of
Medicine. 21st ed. Philadelphia, USA. WB Saunders
Company 2000. pp. 1911—2.

2.  Sonthayanon P, Chierakul W, Wuthiekanun V, et
al. Association of high Orientia tsutsugamushi DNA
loads with disease of greater severity in adults with
scrub typhus. J Clin Microbiol 2009 Feb;47(2):430—
4.

Sonthayanon P, Chierakul W, Wuthiekanun V, et al.
Rapid diagnosis of scrub typhus in rural Thailand
using polymerase chain reaction. Am J Trop Med Hyg
2006 Dec;75(6):1099—102.

Cowan G. Rickttsial diseases: The typhus group
of fevers--a review. Postgrad Med J 2000
May;76(895):269—72.

Mahajan SK. Scrub typhus. J Assoc Physicians India
2005 Nov;53:954-8.

Moron CG, Popov VL, Feng HM, Wear D, Walker
DH. Identification of the target cells of Orientia
tsutsugamushi in human cases of scrub typhus. Mod
Pathol 2001 Aug;14(8):752—9.

Valbuena G, Walker DH. Changes in the adherens
junctions of human endothelial cells infected with
spotted fever group Rickettsiae. Virchows Arch 2005
Apr;446(4):379-82.

Pagnoux C, Cohen P, Guillevin L. Vasculitides
secondary to infections. Clin Exp Rheumatol 2006
Mar-Apr;24(2 Suppl 41):S71-81.

Thachil EJ, Prasad IR, Narsimulu G. Vasculopathies
of Peripheral Arterial Disease: Uncommon Etiologies.
J Assoc Physicians India 2011 Apr;59:215.

ABOUT THE AUTHORS

Article citation: Suja L, Krishnamoorthy S, Ramakrishnan SR, Sathiyan S, Koushik AK. Scrub typhus vasculitis
causing pan digital gangrene Int J Case Rep Images 2015;6(7):416—421.

E-mail: suja.lakshmanan@gmail.com

E-mail: drmoorthykrishnan@yahoo.co.in

L. Suja is Assistant Professor in Sri Ramachandra Medical College and Research Institute, Chennai,
India. She is interested in the field of autoimmune disorders.

Krishnamoorthy Seetharaman is Assistant Professor in Sri Ramachandra Medical College and
Research institute, Chennai, India. He earned his undergraduate degree from Calicut Medical College,
Calicut University, Calicut Kerala, India and postgraduate degree from Stanley Medical College, Tamil
Nadu Dr MGR Medical University, Chennai, Tamil Nadu, India. He has published one research paper in
anational journal. His interest include detailed evaluation of rare and interesting cases, comprehensive
management of each patient and delivering lectures in various forum.

International Journal of Case Reports and Images, Vol. 6 No. 7, July 2015. ISSN — [0976-3198]



Int J Case Rep Images 2015;6(7):416—421. EDORIUM lournals Lakshmanan etal. 421
www.ijcasereportsandimages.com &

Ramakrishnan S.R.is Professorin Sri Ramachandra Medical College and Research institute, Chennai,
India. He earned undergraduate and postgraduate degree from Stanley Medical College, Tamil Nadu
Dr MGR Medical University, Chennai, Tamil Nadu, India. His research interest is on diabetes mellitus.
E-mail: drsrk_71@yahoo.com

Sathiyan Sivanandam is Assistant Professor in Sri Ramachandra Medical College and Research
Institute, Chennai, India. He earned undergraduate degree from PSG medical college, Coimbatore,
Tamil Nadu, India and post graduate degree from Madurai Medical College, Tamil Nadu Dr MGR
Medical University, Madurai, Tamil Nadu, India. He did his super specialization in nephrology at
Madras medical college, Tamil Nadu Dr MGR Medical University, Chennai, Tamil Nadu, India. He is
interested in renal transplantation and clinical nephrology

E-mail: sathiyan.sivanandam @gmail.com

Koushik A.K. is a postgraduate in Sri Ramachandra Medical College and Research institute, Chennai,
India. He has published a couple of case reports in the national journals.
E-mail: style.koushik@gmail.com

Access full text article on Access PDF of article on
other devices other devices

International Journal of Case Reports and Images, Vol. 6 No. 7, July 2015. ISSN — [0976-3198]




Edorium Journals
www.edoriumjournals.com

EDORIUM Journals

Edorium Journals et al.

EDORIUM JOURNALS AN INTRODUCTION

Edorium Journals: An introduction

Edorium Journals Team

About Edorium Journals

Edorium Journals is a publisher of high-quality, open ac-
cess, international scholarly journals covering subjects in
basic sciences and clinical specialties and subspecialties.

Invitation for article submission
We sincerely invite you to submit your valuable
research for publication to Edorium Journals.

But why should you publish with Edorium
Journals?
In less than 10 words - we give you what no one does.

Vision of being the best

We have the vision of making our journals the best and
the most authoritative journals in their respective special-
ties. We are working towards this goal every day of every
week of every month of every year.

Exceptional services
We care for you, your work and your time. Our efficient,
personalized and courteous services are a testimony to this.

Editorial Review

All manuscripts submitted to Edorium Journals undergo
pre-processing review, first editorial review, peer review,
second editorial review and finally third editorial review.

Peer Review
All manuscripts submitted to Edorium Journals undergo
anonymous, double-blind, external peer review.

Early View version

Early View version of your manuscript will be published
in the journal within 72 hours of final acceptance.

Manuscript status

From submission to publication of your article you will
get regular updates (minimum six times) about status of
your manuscripts directly in your email.

Our Commitment

Six weeks

You will get first decision on your manuscript within six
weeks (42 days) of submission. If we fail to honor this
by even one day, we will publish your manuscript free
of charge.

Four weeks

After we receive page proofs, your manuscript will be
published in the journal within four weeks (31 days). If
we fail to honor this by even one day, we will publish
your manuscript free of charge and refund you the full
article publication charges you paid for your manuscript.

Most Favored Author program

Join this program and publish any number of articles free
of charge for one to five years.

Favored Author program

One emalil is all it takes to become our favored author.
You will not only get fee waivers but also get information
and insights about scholarly publishing.

Institutional Membership program

Join our Institutional Memberships program and help
scholars from your institute make their research accessi-
ble to all and save thousands of dollars in fees make their
research accessible to all.

Our presence

We have some of the best designed publication formats.
Our websites are very user friendly and enable you to do
your work very easily with no hassle.

Something more...

We request you to have a look at our website to know
more about us and our services.

We welcome you to interact with us, share with us, join us and of course publish with us.

[=] s [m]

[=]

Edorium Journals: On Web

CONNECT WITH US
: Q
S

Browse Journals

This page is not a part of the published article. This page is an introduction to Edorium Journals and the publication services.



