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A Review of the Electrocardiography Changes and Clinical Manifestations of
Scrub Typhus in a Single Center

Jeong Min Kim, Miri Hyun, Hyun Ah Kim, Mi Kyung Kim, Jin Young Kim, Ki Young Kwon, and Seong-Yeol Ryu
Department of Internal Medicine, Keimyung University School of Medicine, Daegu, Korea

Background/Aims: Most scrub typhus patients have normal electrocardiography (ECG) findings. Recently, however, several cases
with ECG changes were reported. However, few studies have examined the ECG changes in scrub typhus.

Methods: The ECG and demographic data of patients infected with Orientia tsutsugamushi seen at Dongsan Medical Center from
January 2008 to June 2012 were reviewed retrospectively. Patients with pre-existing cardiac disease were excluded. The initial and
follow-up ECG findings, demographic characteristics, and laboratory findings was examined.

Results: The group in which the initial ECG showed an arrhythmia had a higher blood urea nitrogen (BUN) level than the normal
and ischemic groups (median 26.0 vs. 15.0 vs. 15.5 mg/dL, p = 0.041). The group with a sustained abnormality in the follow-up
ECG had higher BUN (median 17.0 vs. 15.0 mg/dL, p = 0.022) and creatinine (median 1.30 vs. 0.90 mg/dL, p = 0.026) levels than
the normal ECG group. In addition, the group with a sustained abnormality in the follow-up ECG had a higher rate of intensive care
unit (ICU) admission (30.8% vs. 5.3%, p = 0.015) and longer treatment period (average 9 vs. 6 days, p = 0.027) than the other
groups.

Conclusions: In our study, more than 30% of the patients with scrub typhus showed ECG abnormalities. Those with an arrhythmic
ECG change on presentation had high BUN levels. The sustained ECG abnormality group had high BUN and creatinine levels, and
an increased ICU admission rate and length of stay. We should pay attention to the ECG findings on presentation and during the
treatment of scrub typhus. (Korean J Med 2014;86:301-307)
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Table 1. A comparison of the characteristics and ECG findings in O. tsutsugamushi patients

Initial ECG Follow-up ECG
Normal (n=69) Abnormal (m=37) pvalue  Normal (n=75) Abnormal (n=13)  pvalue

Demographic factor

Age (yr) 66.0 (52.5-74.5) 68.0 (58.5-76.0) 0.161 67.0 (54.0-75.0) 70.0 (64.0-82.5) 0.09

Male, n (%) 19 (27.5) 10 (27.0) 0.572 20 (26.7) 5(38.5) 0.288
Underlying disease, n (%)

Hypertension 20 (29.0) 10 (27.0) 0.509 22 (29.3) 3231 0.463

Diabetes 12 (174) 8 (21.6) 0.388 14 (18.7) 4 (30.8) 0.256

CVA 8 (11.6) 2(54) 0.251 8 (10.7) 2 (154) 0.455

Malignancy 8 (11.6) 2 (54 0.251 9 (12.0) 1(7.7) 0.545

Respiratory disease 343 127 0.564 3 (4.0 0 (0.0) 0.615

Liver disease 343) 2 (54 0.573 3 (4.0) 1(7.7) 0.479
Laboratory finding

WBC (x 107/uL) 7,480 (5,420-9,905) 8,110 (4,970-9,920)  0.96 7,450 (5,290-9,760) 8,370 (4,970-11,845) 0.541

Platelet (x 10°/uL) 154,000 147,000 0,095 150,000 118,000 0,059

(129,000-207,500) (107,500-191,000) (122,000-203,000) (100,500-158,500)

CRP (mg/dL) 7.05 (4.03-11.32) 7.84 (4.51-13.52) 0.383 7.05 (4.13-11.47) 9.07 (5.18-14.69)  0.251

ALP (UL) 184 (115-347) 134 (92-235) 0.038" 187 (112-348) 150 (98-242) 0.138

AST (U/L) 72 (53-128) 84 (55-129) 0.464 72 (52-126) 72 (56-96) 0.972

ALT (U/L) 63 (42-113) 53 (31-117) 0.253 63 (42-102) 34 (24-81) 0.027*

BUN (mg/dL) 15 (11-21) 16 (13-41) 0.136 15 (11-22) 17 (16-60) 0.022*

Creatinine (mg/dL) 0.9 (0.7-1.1) 1 (0.8-1.4) 0.031" 0.9 (0.7-1.1) 1.3 (0.8-2.3) 0.026"

CK-MB (ng/mL) 0.6 (0.5-2.4) 0.5 (0.5-1.4) 0.306 0.5 (0.5-2.7) 0.5 (0.5-1.7) 0.96

NT-proBNP (pg/mL) 4743 4,302.7 0,063 830.7 1,5247.6 0.07

(214.9-2332.2) (518.5-16514.9) (225.7-4121.5) (441.0-25158.4)

E’E;SI chest X-ray abnommality, o |5 4 (10.8) 0.5 10 (13.3) 2 (15.4) 0.563
APACHE II score 6 7 0.201 6 7 0.09
Clinical course

Length of stay (d) 5.0 (3.5-7.5) 6.0 (4.0-11.0) 0.148 6.0 (4.0-8.0) 9 (5.0-14.0) 0.027"

ICU admission, n (%) 4 (5.8) 4 (10.8) 0.286 4(53) 4 (30.8) 0.015*

Poor prognosis, n (%) 1 (1.4) 2(54) 0.278 1(1.3) 2 (154) 0.056

Values are presented as Median (Interquartile range) or number (%).

ECG, electrocardiography; CVA, cerebrovascular accident; WBC, white blood cells; CRP, c-reactive protein; ALP, alkaline phosphatase;
AST, aspartate aminotransferase; ALT, alanine aminotransferase; BUN, blood urea nitrogen; CK-MB, creatine kinase-MB; NT-proBNP,
amino-terminal prohormone B-type natriuretic peptide; APACHE II, acute physiology and chronic health evaluation II; ICU, intensive care
unit.

p <0.05.
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Table 2. Univariate analysis of factors associated with ICU admission
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ICU admission, n (%) GW admission, n (%) OR (95% CI) p value
Age (> 60 yr) 6 (75.0) 61 (62.2) 1.205 (0.785-1.850) 0.707
Diabetes 1(12.5) 19 (19.4) 1.085 (0.821-1.435) 0.990
Hypertension 2 (25.0) 28 (28.6) 1.050 (0.690-1.597) 0.990
Liver disease 2 (25.0) 3.1 8.167 (1.588-42.001) 0.045
Abnormality of initial ECG 4 (50.0) 33 (33.7) 1.485 (0.704-3.133) 0.446
Abnormality on follow-up ECG 4 (50.0) 9(11.2) 4.444 (1.759-11.229) 0.015"
Platelets (< 100,000 pL) 3 (37.5) 13 (13.3) 2.827 (1.011-7.902) 0.099
BUN (> 23 mg/dL) 7 (87.5) 20 (20.4) 4.288 (2.678-6.864) 0.001°
Creatinine (> 1.3 mg/dL) 6 (75.0) 8 (8.2) 9.188 (4.232-19.948) 0.001*
CK-MB (> 5 ng/mL) 1 (14.3) 4 (11.1) 1.286 (0.168-9.851) 0.990
NT-proBNP (> 450 pg/mL) 2 (100) 23 (92.0) 1.087 (0.968-1.220) 0.990

ICU, intensive care unit; GW, general ward; OR, odds ratio; CI, confidence interval; ECG, electrocardiography; BUN, blood urea nitrogen;
CK-MB, creatine kinase-MB; NT-proBNP, amino-terminal prohormone B-type natriuretic peptide.

p <0.05.
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Figure 1. Kaplan-Meier curves for the ICU admission rate ac-
cording to the ECG changes in Orientia tsutsugamushi patients.
ICU, intensive care unit; ECG, electrocardiography.
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