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Scrub typhus infection presenting as acute heart failure:
A case report and systematic review of literature of
cardiopulmonary involvement in scrub typhus infection
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ABSTRACT

We describe a middle aged previoulsy healthy female patient who presented with clinical features suggestive of acute
heart failure. Investigations revealed very high NT pro-BNP, right heart enlargement, bilateral pulmonary alveolar edema
and bilateral pleural effusion. In view of falling platelet counts and exudative pleural effusion inflammatory/infective causes
were considered. Her Weil Felix test was strongly positive and IgM for scrub typhus also returned positive. She was
started on doxycycline to which there was dramatic improvement. Thus in this case scrub typhus infection presented
as acute right heart failure and the cause seemed elusive at the outset.We also systematically reviewed the existing
literature on cardio-pulmonary manifestations of scrub typhus infection.
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INTRODUCTION

Scrub typhus infection is a common febrile disorder
presenting in the tropical region with propensity to involve
different systems. Amongst them the cardio-respiratory
system is involved in a significant proportion resulting in
various manifestations. Herein we describe a case of scrub
typhus presenting as acute right sided heart failure and
also discuss the different aspects of cardio-pulmonary
manifestations in this rickettsial infection.

CASE REPORT

A 40-year-old female who was previously well-presented
to us with complaints of shortness of breath and cough
with scanty expectoration for the last 7 days. On
examination, she had a heart rate of 132 beats/min,
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respiratory rate 44 breaths/min, blood pressure 114/82 mm
of Hg, SpO, of 80% (on room air). Systemic examination
revealed raised jugular venous pressure (JVP), mild
hepatomegaly, and coarse crepitations in bilateral
lung bases. Chest X-ray revealed bilateral patchy
nonhomogenous infiltrates in the mid and lower
zones [Figure 1]. Routine investigations revealed mild
leukocytosis and mild hyperbilirubinemia [Table 1].
NT-proBNP done in the emergency was >20,000 pg/ml
with normal cardiac enzymes and without any significant
electrocardiography (ECG) changes. Two-dimensional (2D)
echocardiography showed normal left atrium/ventricle but
enlarged right atrium/ventricle (RA/RV) with shifting of
interventricular septum towards left and the presence
of moderate pulmonary hypertension (RV systolic
pressure = 43 + right atrial pressure) [Figure 2].
A provisional diagnosis of acute cor-pulmonale with
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Figure 3: Computed tomography thorax (mediastinal window) showing
bilateral pleural effusion

Table 1: Investigations of the patient

Investigations Results

Hemoglobin 10.6 g/dl

TLC 11.8/cmm (neutrophils - 80%)

Platelets 1.2 lakhs/cmm (after 2 days dropped
to <80,000/mm?)

Serum bilirubin 3.1

Serum bilirubin (direct) 2.33

SGPT 69 (<37)

SGOT 68 (<65)

ALP 259 (<120)

Pleural fluid cells
Pleural fluid protein
Pleural fluid LDH
Pleural fluid ADA

4200 cells/cmm (>90% polymorphs)
2.8 g/dl (serum protein 5.8 g/dl)
351 (serum LDH cut-off 81-234)

34 (<36)

SGOT: Serum glutamic oxaloacetic transaminase, SGPT: Serum glutamic
pyruvic transaminase, ALP: Alkaline phosphatase, TLC: Total leukocyte
count, ADA: Adenosine deaminase, LDH: Lactate dehydrogenase

pulmonary edema was made. Computed tomography (CT)
pulmonary angiography was done which did not show any
pulmonary embolism. Bilateral pleural effusion was seen
along with interlobular septal thickening and ground glass
opacities in both lung fields with sparing of periphery of
lung fields [Figures 3 and 4]. Ultrasonography of abdomen
showed mild ascites. Ventilation-perfusion scan done was
also negative for thromboembolism.
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Figure 2: Two-dimensional echocardiography (apical view) showing
marked right atrial and ventricular enlargement

Figure 4: Computed tomography thorax (lung window) showing
bilateral pulmonary alveolar edema

Initially, she was treated symptomatically with oxygen,
noninvasive ventilation, fluid restriction and diuretics.
However, her symptoms worsened, oxygen requirement
increased along with a drop in platelets (80,000/mm?).

In view of multi-organ involvement and newly developing
thrombocytopenia, other possible causes were looked
into. Immunological workup (anti-nuclear antibody,
anti-double-stranded deoxyribonucleic acid, anti-cyclic
citrullinated peptide, and anti-neutrophil cytoplasmic
antibody) were negative. Ultrasound guided pleural
fluid aspiration was done which revealed exudative
effusion [Table 1]. Dengue serology, malarial antigen,
and procalcitonin was negative. Cultures from blood
and urine were sterile. Weil-Felix test was positive and
IgM antibody for scrub typhus was strongly positive (by
ELISA).

She was started on doxycycline (100 mg twice a day).
She responded to doxycycline and within 48 h her
symptoms decreased significantly and her vitals steadily
improved. Within another 48 h, her hemoglobin oxygen
saturation improved to 95% (on room air) and tachypnea
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Figure 5: Chest X-ray of the patient showing marked improvement
after completion of therapy

and tachycardia resolved and her NT-proBNP fell
to <3000 pg/ml. Chest X-ray repeated after a week revealed
significant improvement [Figure 5] and a repeat 2D echo
after 2 weeks revealed resolution of RA/RV enlargement
[Figure 6].

DISCUSSION

This case presents several unique features. A patient
having scrub typhus, presented with features of acute right
heart failure (acute cor-pulmonale) and ARDS. ARDS has
been rarely described in cases of scrub typhus but scrub
typhus presenting as acute cor-pulmonale has not been
described in literature to the best of our knowledge. The
fact that the patient was afebrile was another uncommon
feature in this case. As the patient was afebrile and did not
have eschar mark or history of any insect bite the diagnosis
of scrub typhus was not suspected initially and infective
conditions were not investigated at the outset.

Scrub typhus is a Rickettsial disease caused by Orientia
tsutsugamushi which commonly leads to the features of
fever, rash, and eschar. In some cases, especially where
early treatment is not instituted complications may arise
such as meningitis, liver dysfunction, acute kidney injury,
and disseminated intravascular coagulation which might
lead to multi-organ dysfunction syndrome.’ ARDS has been
reported sparingly in cases of scrub typhus. Heart failure
due to scrub typhus patients has been rarely reported?
where myocarditis has been implicated in the causation of
the same. Acute myocardial infarction due to scrub typhus
has been reported.” In our case, the full-blown picture of
heart failure was manifested by raised JVP, hepatomegaly,
raised NT-proBNP, and right heart enlargement on
echocardiography. However, the left ventricular ejection
fraction was preserved. The pulmonary edema seen on chest
X-ray appeared to be due to ARDS - the indirect evidence
was provided by the exudative nature of the effusions.
The occurrence of acute cor-pulmonale in this case was
probably due to ARDS and associated severe pulmonary
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Figure 6: Two-dimensional echo of the patient (apical view) showing
resolution of right heart enlargement after completion of therapy

vaso-constriction induced increased pressure load on the
right ventricle. Alternatively, the interventricular septum
might have been pushed to the left with an increase in
the RV pressure and corresponding compromise of the left
ventricular output. However, this seems less likely as the
pleural effusions in the latter scenario would be expected to
be transudative. A right heart catheterization and pressure
studies would have been conclusive but could not be
done as the patient was severely hypoxemic and required
continuous noninvasive ventilator support.

Thus, this case brings forward some important points.
Scrub typhus in severe cases can lead to complications
involving vital organs such as lungs and heart as was
evident in this case. Sometimes the classical features of
fever, rash, and eschar might all be missing as in our case.
However scrub typhus presenting as ARDS without much
fever has been documented by Ichimura et al.*®! Hence,
having a high index of suspicion is important in cases of
lung and/or heart involvement especially in endemic areas.
In patients with multi-organ failure, the possibility of scrub
typhus infection should be borne in mind and investigated
if the cause is otherwise not apparent.

Systematic review of literature

A systematic review of literature was done to evaluate
the nature of involvement of cardiorespiratory system in
scrub typhus infection. Search was done in PubMed with
the following questions with respect to cardiopulmonary
involvement in scrub typhus.

* Symptomatology

e Chest X-ray and CT imaging features

» Different type of diseases caused

e Complications encountered.

The common symptoms have been enumerated in Table 2.
Fever was seen in 100% of patients in all the series. Eschar
which is said to be pathognomic of scrub typhus were seen
in 43.5-86.3% patients, cough in 13.7-38% patients and
dyspea in 18-49% patients.

441



Ray, et al.: Acute heart failure in scrub typhus infection

The X-ray features have been tabulated in Table 3. The
incidence of X-ray abnormalities have been described by
Qu"Y to be around 44% and 59.4% by Song et al.”’ among
patients with scrub typhus. Interstitial pneumonia appears
to be the most common radiological feature (ranging from
40% to 51.4%). On CT scan of thorax, the most common
features were ground glass opacities and mediastinal
lymphadenopathy (91% each) [Table 4] while interlobular
septal thickening has been noticed in up to 82% patients.
The complications related to the cardiopulmonary system
have been enumerated in Tables 5 and 6. Septic shock
has been described in 3-65.6% patients and ARDS in
11.1-33.7% patients.

Wang et al.””! has described the complication of ARDS in
association with scrub typhus patients. 8 out of 72 (11.1%)
patients studied were seen to develop ARDS and 25% of
patients with ARDS succumbed. Initial presentations of
dyspnea and cough, white blood cell count, hematocrit,
total bilirubin, and delayed use of appropriate antibiotics
were independent predictors of ARDS.

Settle et al.”! in their series describing autopsy findings of
scrub typhus patients concluded that interstial pneumonia
is present in almost all patients with scrub typhus. On chest
radiograph abnormalities are present in 59-72% patients.!*
Zhang et al. noted the involvement of respiratory system
in around 25.5% of cases.!'¥! Reticulonodular infiltrates,
hilar lymph node enlargement and septal lines are the most

Table 2: Frequencies of the common symptoms related
to the cardio-pulmonary system

Tsay et al.' (%) Wang et al.” (%) Choi et al.® (%)
Fever 100 100 98
Eschar 60 62.5 75
Cough 24 100 -
Dyspnea 18 87.5 -
Chest pain - 25 -

Table 3: Frequencies of Chest X-ray findings in scrub
typhus infection

Charoensak  Choi  Song et al.” Qu!"”
et al." et al !9 (n=101) (n=31/70)
(n=130) (%) (=75)(%) (%) (%)
Bilateral reticular 48.5 40 51.4 45
opacities/interstitial
pneumonia
Cardiomegaly 28.5 - 14.9 -
Congestive heart 18.5 - - -
failure
Air-space nodules 13.1 - - -
Pleural eftusion 10.8 - 42.6 25.8
Consolidation - 25 - -
Ground glass opacity - 25 - -
Septal lines - 36 - -
Hilar lymph node - 25 13.8 -
enlargement
Focal atelectasis - - 11.8 -
Pulmonary alveolar - - 20.8 53
edema
Normal imaging - - 40.6 56 (n=39/70)
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common findings while consolidation is relatively uncommon
and generally appears in the lower zone of lungs."! Pleural
effusion and unilateral/bilateral hilar enlargement are found
in 12-43% and 25-27% patients respectively.

In more than 50% patients abnormal chest radiographs
were observed in the 1* week and progressive changes
were frequently observed also in the 1% week.!!

Fifty-three percent of infected patients have been seen
to have relative bradycardia as described by Aronoff and
Watt.[' Scrub typhus increases the risk of acute coronary
syndrome by around 37%, and the prominent effect was
seen within 1 year of infection."” ECG changes have been

Table 4: Frequencies of computed tomography
thorax findings in scrub typhus infection

Jeong et al.
(n=11) (%)

Choi et al ¥
(n=75) (%)

Ground glass opacities 91 89
Mediastinal lymphadenopathy 91 -
Interlobular septal thickening 82 47
Axillary lymphadenopathy 73 -
Pleural effusion 55 -
Hilar lymphadenopathy 45 -
Consolidation 36 -
Centrilobular nodules 27 47
Bronchial wall thickening - 58

Table 5: Frequencies of cardiac involvement in scrub
typhus infection

Zhang  Aronoff Tsayand Chung Others
etal™ and Watt'  Chang!"l et al.™
(n=102) (n=100) (%) (%)
(%) (%)
ECG changes 14.7 - - -
Relative - 53 - -
bradycardia”
Myocarditis 2 - 3 -
Heart failure 1 - - -
Acute coronary - - - Increase
syndrome risk by 37
Pericarditis/ - - - - Case
pericardial reports!>!°!
effusion

#Relative bradycardia: <10 beats/min/°C increase in temperature.
ECG: Electrocardiogram

Table 6: Frequencies of different cardiopulmonary
complications in scrub typhus infection

Tsay and Varghese Kim Zhang Wang
Chang  etal" etal™ etal!™ etal
(n=33) (n=623) (n=208) (n=102) (n=72)
(o) (%) (%) (%) (%)
Septic shock 3 65.6 7.2 -
Acute lung injury/ARDS 15 33.7 - - 11.11
Acute lung injury with - 295 - - -
ventilator support
Bronchopneumonia - - - 21.6 -
Pneumonitis 36 - 25.5 - -
Myocarditis 3 - 24 2 -
Heart failure - - - 1 -

ARDS: Acute respiratory distress syndrome

Lung India * Vol 33 * Issue 4 * Jul - Aug 2016



Ray, et al.: Acute heart failure in scrub typhus infection

seen in 14.7% patients and the common changes describe
12 were T wave changes (33.3%), ST-T changes (26.7%),
partial or complete bundle branch block (26.7%), sinus
bradycardia (13.3%), ventricular extrasystoles (6.7%), and
abnormal Q wave (6.7%).

CONCLUSION

Cardiopulmonary involvement is not so uncommon in
scrub typhus infections and needs to be duly considered
when treating such patients.
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