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Profile of organ dysfunction and predictors of
mortality in severe scrub typhus infection requiring

intensive care admission
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Abstract

Background and Aims: Scrub typhus, a zoonotic rickettsial infection, is an important
reason for intensive care unit (ICU) admission in the Indian subcontinent. We describe
the clinical profile, organ dysfunction, and predictors of mortality of severe scrub typhus
infection. Materials and Methods: Retrospective study of patients admitted with scrub
typhus infection to a tertiary care university affiliated teaching hospital in India during a
21-month period. Results: The cohort (n = | 16) aged 40.0 £ 15.2 years (mean + SD),
presented 8.5 + 4.4 days after symptom onset. Common symptoms included fever (100%),
breathlessness (68.5%),and altered mental status (25.5%). Forty-seven (41.6%) patients had
an eschar. Admission APACHE-II score was 19.6 £ 8.2. Ninety-one (85.2%) patients had
dysfunction of 3 or more organ systems. Respiratory (96.6%) and hematological (86.2%)
dysfunction were frequent. Mechanical ventilation was required in 102 (87.9%) patients,
of whom 14 (12.1%) were solely managed with non-invasive ventilation. Thirteen
patients (I 1.2%) required dialysis. Duration of hospital stay was 10.7 + 9.7 days. Actual
hospital mortality (24.1%) was less than predicted APACHE-II mortality (36%; 95%
Confidence interval 32-41). APACHE-II score and duration of fever were independently
associated with mortality on logistic regression analysis. Conclusions: In this cohort of
severe scrub typhus infection with multi-organ dysfunction, survival was good despite
high severity of illness scores. APACHE-I| score and duration of fever independently
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predicted mortality.
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Introduction

Scrub typhus, an acute febrile illness (AFI) caused by
the rickettsia Orientia tsutsugamushi, is a zoonotic disease
with protean clinical manifestations.* Once a dreaded
disease in the pre-antibiotic era, reports suggest that
scrub typhus continues to be a public health problem
in South Asian and Western Pacific regions."*'*?!l More
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recent publications have highlighted that scrub typhus
is an important cause of acute undifferentiated febrile
illness in India" leading to organ dysfunction and
death in some patients. However, studies describing
its severe manifestations have been restricted to short
reports. In a recent, large study of 208 patients with
scrub typhus from Korea,™ the factors associated with
severe complications from scrub typhus was evaluated
in a case-control study in which the authors compared
patients with severe scrub typhus with those with mild
disease. They observed that age, absence of eschar,
white blood cell (WBC) count, and albumin levels to be
associated with severe complications.”” In this study,
although organ involvement was presented in terms of
pneumonia, shock, meningoencephalitis, renal failure,
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and myocarditis, there was no formal assessment
of severity of illness or characterization of organ
dysfunction using organ dysfunction scores.*?! Further,
respiratory involvement was presented as pneumonia
without information on ventilatory requirements and
duration of ventilation. This study was thus undertaken
to characterize the nature and extent of organ dysfunction
in patients admitted with severe scrub typhus infection
to the intensive care unit (ICU) and to evaluate its impact
on mortality.

Materials and Methods

All patients admitted to the medical ICU or high
dependency unit (HDU) of a tertiary care teaching
hospital in South India with an AFI with organ
dysfunction over a 21-month period (August 2008-April
2010) were considered. Patients were identified from the
ICU database and data was obtained from patient case
records and electronic database. The study was approved
by the Institutional Review Board (IRB).

All patients with AFI had a full work up for the cause
of fever that included three smears for malarial parasites,
serology for dengue, leptospirosis, scrub typhus, enteric
fever and retroviral infections, blood, urine, and sputum
or endotracheal cultures, and a computed tomography
of the brain and cerebrospinal fluid analysis (CSF), if
clinically indicated. Scrub typhus serology was tested
in batches for IgM antibodies to O. tsutsugamushi
using commercial enzyme-linked immunosorbent
assay (ELISA) kits (Panbio Ltd, Brisbane, Australia).
The kit uses a specific 56 kDa recombinant antigen of
O. tsutsugamushi and has a sensitivity and specificity
of above 90% when compared with the recommended
gold standard tests, namely the immunofluorescent
antibody (IFA) and indirect immunoperoxidase tests./*!
Anindividual was considered scrub typhus seropositive
if a value of 216 units was obtained. After 18" August
2009, we switched over to the Scrub Typhus Detect IgM
ELISA (InBios International Inc., Seattle, USA) test, as
the former was unavailable where an optical density
of > 0.5 was considered as diagnostic of scrub typhus.
A diagnosis of scrub typhus was made when a patient
with an AFI had an eschar and a positive IgM ELISA
for scrub typhus and other causes of fever excluded.['$*!
Patients with AFI with organ-dysfunction were treated
with empiric antibiotics (usually pipericillin-tazobactam
along with enteral doxycycline and intravenous
azithromycin) pending culture and serology reports. In
those with the typical eschar and multiorgan dysfunction
suggestive of scrub typhus (acute respiratory distress
syndrome with or without shock, renal failure,
elevated transaminase levels, leukocytosis, and

thrombocytopenia), broad-spectrum antibiotics were
stopped early and only doxycycline and azithromycin
continued if the IgM ELISA was positive and the cultures
were negative. Intravenous azithromycin was added to
the regimen as intravenous doxycycline is not available
in our country and concerns regarding the absorption of
enteric administered doxycycline in critically ill patients.

Organ support was provided to patients based on the
nature and extent of organ dysfunction. Respiratory
support was provided as non-invasive ventilation (NIV)
or invasive mechanical ventilation (IMV) based on
standard criteria for their use. Cardiovascular support
included vasoactive therapy for patients in shock and
renal replacement therapy for those with acute kidney
injury needing dialysis support.

Severity of illness scores (Acute Physiology and Chronic
Health Evaluation II, APACHE-II) and Sequential Organ
Failure Assessment (SOFA) scores) were calculated
at admission.®?! The presence of organ dysfunction
during the stay in ICU/HDU was also assessed. Organ
dysfunction was assessed using SOFA scores. Organ
dysfunction was said to be present if the organ specific
SOFA score was =1 and organ failure if SOFA score
was 23.71 The main outcome of interest was in-hospital
mortality. Other outcomes included need and duration
of ventilation, type of ventilatory support (invasive or
non-invasive), need for dialysis and duration of ICU
and hospital stay.

Statistical aspects

Statistical analysis was done using SPSS Version 16.
Descriptive statistics were obtained for all study
variables. All categorical variables were compared
using Chi-square and Fisher’s exact test and continuous
variables using Student’s t-test. All data were expressed
as mean (£SD). Bivariate as well as multivariate
logistic regression analyses were performed to find the
predictors of mortality and expressed as odds ratio (OR)
with 95% confidence intervals (CI). For all statistical
analysis, P < 0.05 was considered statistically significant.

Results

During the study period, 2263 patients were admitted to
the medical critical care unit; 116 (5.1%) were diagnosed
as scrub typhus based on presentation as AFI, a positive
IgM ELISA to scrub typhus, the exclusion of other
diagnoses and a therapeutic response to doxycycline.

Baseline characteristics are summarized in Table 1.
Fever was present in all patients. Dyspnea and
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altered mental status were present in 68.5% and
25.2% of patients, respectively. Eschar was present in
47 patients (41.6%). The admission APACHE-II and
SOFA scores of 19.6 £ 8.2 and 10.5 £ 3.9 suggested a
cohort of sick patients.

Data on organ dysfunction at hospitalization was
available in 107 patients [Table 2]. The median
frequency of organ dysfunction was 4. Respiratory
organ dysfunction predominated and was present in
112 patients (96.6%). Cardiovascular dysfunction was
present in 61.7% and renal and hepatic dysfunction in
63.8% or patients. Sixteen patients (15%) had evidence
of dysfunction of all six organs during the course of
hospitalization.

Ventilatory support was required in 87.9% of
patients. Twenty patients (17.2%) were managed
solely on NIV without the need for IMV; 8 other

Table |I: Baseline characteristics of patients with severe
scrub typhus admitted to the ICU and included in the study

Variable Number Value 95% CI
evaluated*
Age, years 116 40.0 37.2-42.8
Male:Female ratio 116 56: 60 -
Duration of symptoms at
presentation, days
Fever (n=112)} 112 85 7.6-9.3
Dyspnea (n=76)* 11 34 2.9-3.8
Altered mental status (n=28)* 11 1.9 2.4-3.3
Eschar 113 47 (41.6%) -
Vital signs at admission
Heart rate (beats/min) 89 121.2 116.6-125.7
Mean arterial pressure (mmHg) 87 77.6 74.2-81.0
Respiratory rate (per minute) 88 36.4 33.8-38.9
Oxygen saturation (%) 89 87.4 85.0-89.7
Glasgow coma score 90 13.5 12.9-14.1
Admission APACHE Il score 104 19.6 18.0-21.2
APACHE I predicted risk of death 104 36.3 31.8-40.8
Admission SOFA score 105 10.5 9.8-11.3

Values in parentheses indicate percentage (%) unless specified, SOFA: Sequential
organ failure assessment; Cl: Confidence interval; APACHE: Acute Physiology and
Chronic Health Evaluation; NA: Data not available, *Number of patients in whom the
data was available, 'Interquartile range, ‘Values here indicate the number of patients
who manifested the symptom

Table 2a: Frequency and distribution of organ system
dysfunction during ICU stay

Organ system Number of Number (%)
involved patients evaluated manifesting dysfunction
Respiratory 16 112 (96.6)
Cardiovascular 107 66 (61.7)

Central nervous system 107 26 (24.3)
Hematological 116 100 (86.2)

Liver 116 74 (63.8)

Renal 116 74 (63.8)

Organ dysfunction was based on the sequential organ failure assessment (SOFA)
scores. A score of = | was considered as organ dysfunction for each of the organ
systems mentioned in the table

patients (6.9%) progressed from needing NIV to requiring
IMV, and 74 patients (63.8%) were only invasively
ventilated [Table 3]. The duration of ventilation was
2.6 days (95% CI,1.8-3.5 days) for those needing NIV and
7.2(95% CI, 5.9-8.5 days) in those needing IMV. Dialysis
was required in 13 patients (11.2%). The duration of ICU
and hospital stay were 6.3 (95% CI, 5.3-7.4) and 10.7 (95%
CI, 8.9-12.5) days respectively. Hospital mortality was
24.1%.

On univariate analysis [Table 4], age, APACHE-II
score, duration of fever, cardiovascular, neurologic or
renal dysfunction, and need for IMV were associated
with mortality. However, on multivariate logistic
regression analysis, only APACHE-II score and duration

of fever were independently associated with mortality
[Table 5].

Discussion

Scrub typhus is a common cause of organ dysfunction
and failure treated in the ICUs of the Indian subcontinent.
During our study, scrub typhus infection accounted for
5.1% of the total admissions in our unit. Given the relative
importance of this disease in this setting, we set out to
characterize the type and extent of organ dysfunction in
severe scrub typhus infection and assess the course and
outcome of such patients admitted to the ICU.

Table 2b: Categorization based on number of organ systems
involved

Number of organs involved Number of patients* %

One 3 2.8
Two 13 12.1
Three 25 234
Four 28 26.2
Five 22 20.6
Six 16 15.0
Total 107 100

* Number of patients evaluated 107, data was incomplete or not available in 9 patients

Table 3: Main outcomes

Variable Number  Value (%) 95% CI
evaluated*
Required ventilation (%) 116 94 (81) -
Type of ventilation (%) 1)
None 14 (12.1) -
Only non-invasive ventilation 20(17.2) -
Only invasive ventilation 74 (63.8) -
Both invasive and non invasive 8 (6.9) -
Duration of non invasive ventilation 28 2.6 1.8-3.5
Duration of invasive ventilation 82 7.2 5.9-8.5
Need for dialysis (%) 116 13 (11.2) -
Duration of ICU stay 6 6.3 5.3-74
Duration of hospital stay 16 10.7 8.9-12.5
Mortality (%) 16 28 (24.1) -

Cl: Confidence interval; ICU: Intensive care unit
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Table 4: Bivariate analysis of predictors of survival in severe
scrub typhus infection

Parameter Survivors  Non-survivors™ P value
N Mean SD N Mean SD
Age (years) 88 383 147 28 453 159 0.03*
Gender - Male 4] - - 15 - - 0.52
Duration of fever (days) 88 9.0 44 23 65 38 0.01*
Breathlessness <0.01*
Present 63 13
Absent 24 Il
Duration of 87 25 24 24 1|5 20 0.07
breathlessness (days)
Altered mental status <0.01*
Present 18 10
Absent 69 14
Eschar 0.10
Present 39 8
Absent 48 18
Respiratory failure 0.57
Present 84 28
Absent 4 0
Cardiovascular failure <0.01*
Present 44 22
Absent 38 3
CNS failure 0.01*
Present 13 13
Absent 69 12
Hematologic failure 0.35
Present 74 26
Absent 14 2
Hepatic failure 0.61
Present 55 19
Absent 33 9
Renal failure 0.02*
Present 51 23
Absent 37 5
Number of failed organ systems 82 3.7 1.3 25 438 1.3 <0.01*
Admission APACHE Il score 80 173 6.4 24 272 89 <0.01*%
Admission SOFA score 80 96 38 25 136 3.7 <0.01*
Number needing invasive 55 - - 27 - - <0.01*
ventilation
Number requiring dialysis 5 - - 8 - <0.01*

Duration of ventilation (days) 88 6.3 6.1 28 4.0 3.8 0.07
Duration of ICU stay (days) 88 7.0 6.0 28 4.6 44 0.01*
Duration of hospitalization 88 12.7 10.1 28 4.6 44 <0.0I*

(days)

SOFA: Sequential Organ Failure Assessment; APACHE: Acute Physiology and Chronic
Health Evaluation; SD: Standard deviation; ICU: Intensive care unit

Table 5: Multivariate analysis of predictors of survival

Variable Odds ratio P value 95% CI
Age 0.99 0.58 0.9-1.0
Duration of fever 0.75 0.01* 0.6-0.9
Altered mental status 1.39 0.66 0.3-6.1

Need for invasive ventilation 0.28 0.27 0.0-2.7
Need for dialysis 0.29 0.18 0.1-1.8
APACHE I 1.2 <0.01* 1.1-1.3

APACHE: Acute Physiology and Chronic Health Evaluation; Cl: Confidence interval

Pulmonary dysfunction and failure were the most
common complications of scrub typhus infection
observed in our study. Previous studies have reported
an incidence of 11-29%.7%12%71 for acute respiratory
distress syndrome (ARDS) in patients admitted for

scrub typhus. In our study, 85 patients (73.3%) fulfilled
criteria for the diagnosis of ARDS, the higher incidence
probably a reflection of the inclusion of only the sicker
ICU patients in the cohort. Some studies>” ! have
reported the development of non-cardiac pulmonary
edema and interstitial pneumonia in scrub typhus, and
postulated that it is primarily driven by a vasculitic
process that occurs in some individuals. Patients
with respiratory failure, in our study, were managed
with either IMV or NIV with 17.2% managed only
on NIV. The duration of ventilation was significantly
lower (P = 0.001) in those who were managed solely
with NIV or those who were initially managed with
NIV than in those who were managed on IMV [Table 3].
Although this suggests that NIV is associated with
significantly shorter ventilation duration, this might
also be a reflection of sicker patients needing IMV right
from admission. Indeed the admission APACHE-II
scores were significantly higher (P = 0.007) in those
who needed IMV (21.32 + 8.6) when compared with
those requiring NIV (16.63 £ 7.24). The mortality of
24% in our cohort of patients is consistent with other
published cohorts of scrub typhus patients with ARDS
of 22-45%.71 The actual mortality in our study was
lower than the predicted APACHE-II mortality.

Shock was also common in our cohort of patients.
Cardiovascular dysfunction was evident in 61.7% of
patients and was associated with increased risk of
death (OR 6.1, 95% CI1.6-33.6) with 1/3™ of patients with
cardiovascular dysfunction succumbing to the illness. In
contrast, a study from Korea® reported shock in only
7.2% of patients with severe scrub typhus infection. Our
mortality in those with cardiovascular dysfunction is
similar to the reported mortality of about 50% in patients
with other etiologies of septic shock.*

Thrombocytopenia was frequent with 86% having
levels of <150,000/cmm and 47 % with levels
<50,000/ cmm. This is in contrast to an early study'® that
reported platelet counts of <100,000/cmm in only 31.5%
of patients with severe scrub typhus infection and in 21%
in non-severe scrub typhus infection.

Renal failure was associated with mortality in our
study with 13 patients requiring dialysis. However, on
multivariate analysis, dialysis did not appear to impact
survival in our patients although 61.5% of patients
requiring dialysis succumbed to the illness.

Although altered mental status is commonly
described in severe scrub typhus infection, %
several factors other than aseptic meningitis such as
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organ dysfunction (renal failure, hepatic dysfunction,
hypercarbia, etc.) may contribute to the altered mental
status. The assessment of mental status in our cohort
of patients was also compounded by the fact that
some patients were referred having been intubated
in another hospital and been on sedation. Although
altered mental status was associated with increased risk
of death on univariate analysis, this was not significant
on multivariate analysis.

Several factors were associated with mortality on
univariate analysis. However, only the duration of
fever and severity of illness at presentation (APACHE-II
score) were associated with mortality on multivariate
analysis. When the APACHE-II score was replaced with
the SOFA score, the SOFA score was again significantly
associated (P = 0.005) with mortality on multivariate
analysis.

The association between severity of illness scores
(APACHE-II and SOFA) and outcome in scrub
typhus is not surprising, given that these scores
have been validated in other ICU settings that
include sepsis of varied etiology. The association
between duration of fever and mortality merits
discussion. The duration of fever prior to presentation
to our referral hospital was significantly (P = 0.007)
different between survivors (6.5 + 3.8 days) and
non-survivors (9.0 + 4.4 days). Given that severe scrub
typhus presents as an AFI with organ dysfunction, it is
important that there is a high degree of suspicion for
scrub typhus. Conventionally, fever with multiorgan
dysfunction is treated with broad-spectrum antibiotics,
whilst the treatment of choice for scrub typhus infection
is doxycycline. The delay in recognizing the syndrome
and initiating early therapy with doxycycline may affect
outcome as suggested in our study. Indeed, given the
common occurrence of scrub typhus in our setting,
empiric antibiotic therapy for AFI with multiorgan
dysfunction in our hospital includes doxycycline. The
presence of an eschar supports the clinical diagnosis
of scrub typhus and obviates the need for the addition
of other broad-spectrum antibiotics unless bacterial
super-infection is suspected.

Conclusion

Scrub typhus is a common cause of ICU admission in
South India. Patients typically present with significant
physiological derangement of multiple organ systems.
Despite the high prevalence of multiorgan dysfunction
and the severity of illness as evidenced by high
APACHE-II scores on admission, scrub typhus patients
had fewer than predicted mortality. This should

encourage physicians and families to treat these patients
aggressively, while reserving a great deal of optimism
for improvement.
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