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Introduction: Rickettsioses are diseases caused by intracellular Gram-negative bacteria of

the Rickettsiaceae family and transmitted through the bite of infected ticks or mites.

Aim of Study: To investigate the clinical and subclinical characteristics and prognostic

severe factors of the disease caused by Rickettsiaceae.

Methods: A prospective, descriptive cross-sectional study was conducted at Department of

Infectious Diseases of two military hospitals in Northern Vietnam from May 2013 to

June 2019, in which 88 adult febrile patients caused by Orientia tsutsugamushi (50 patients)

or Rickettsia spp. (38 patients) were enrolled. We recorded information regarding epidemio-

logical characteristics (age, geography, residence, occupation), medical history, clinical and

subclinical findings, life-threatening complications during treatment, outcomes and some

factors predicting serious life-threatening complications in a case record form.

Results: Scrub typhus (ST) patients had eschar (70%), skin-conjunctiva congestion (60%)

and lymphadenopathy (44%). Rickettsia patients had a higher rate of maculopapular rash

(39.5%), no ulcers and no lymphadenopathy detected. The majority of patients had elevated

PCT >0.05 ng/µL and increase in liver enzymes and thrombocytopenia. Major prognostic

factors for severe complications included diffuse infiltrates on lung X-ray (OR: 19.5; p =

0.014), coarse crackles (OR: 18; p = 0.016), respiratory rate ≥25 cycles/minute (OR: 18; p =

0.016), shortness of breath (OR: 7.44; p = 0.003), pleural fluid (OR: 4.3; p = 0.035) and

increase in AST ≥ 200 UI/l (OR: 4.42; p = 0.012). The PCT value is able to distinguish

between the two groups with quite high reliability (the area under the ROC curve is 0.75).

Conclusion: Eschar and peripheral lymphadenopathy were two valuable clinical symptoms

for the diagnosis of scrub typhus and distinguishing 2 groups of diseases. Respiratory

distress, increase in AST ≥ 200 UI/l and level of PCT were used as major prognostic factors

in patients with Rickettsiaceae.
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Introduction
Rickettsiaceae has long been known to be zoonosis and among the oldest known

vector-borne diseases. This is a family of obligatory intracellular bacteria, having

diverse biological characteristics and is classified into two major genera.1,2 Genus

Orientia consists of Orientia tsutsugamushi causing scrub typhus, which has been

known since the fourth century before Christ, and Orientia chuto have recently
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been discovered and proven to cause disease in humans.3,4

Genus Rickettsia includes two large groups: Typhus group

including Rickettsia typhi, which causes endemic typhus

(murine typhus) and Rickettsia prowazekii, causes epi-

demic typhus; Spotted fever group includes many other

species of Rickettsia.4,5 The Rickettsiaceae were found on

every continent except Antarctica. In the US, cases of tick-

borne diseases increased more than twofold between 2004

and 2017, from 22,527 to 59,349, respectively.6

In Vietnam, the serum antibody prevalence of Orientia

tsutsugamushi causing scrub typhus, Rickettsiatyphi caus-

ing murine typhus and other Rickettsia of spotted fever

group in the community of northern Vietnam were 1.7%;

6.5% and 1.1%, respectively.7 There have been reports of

R. felis causing human illness in central Vietnam.8 In the

National Hospital for Tropical Diseases, Rickettsioses

account for one-third of acute undifferentiated fevers

with the mortality rate of 5.4% between 2015 and 2017.9

It is of great challenge to diagnosis Rickettsioses because

of the variable clinical manifestations with the typical eschar,

rash or lymphadenopathy are not always presented;10–12

complications such as pneumonitis, and meningoencephalitis

vary from one disease to another.10,12,13 Therefore, it is easy

to misdiagnose accompanied by complications and higher

mortality.12 According to CDC, estimated case fatality rate of

Rickettsial infection can be up to 5% to 10%14 and delayed

treatment beyond the fifth day of illness is the single most

important predictor of fatal outcome.15 Misdiagnosis and

treatment persist among healthcare providers even in the

United State.10 In recent report from CDC, only 53% of

patients diagnosed with any rickettsial infection between

2005 and 2016 were treated with doxycycline within 30

days of diagnosis.16

An in-depth understanding of clinical, subclinical char-

acteristics and prognostic factors of the disease caused by

Rickettsiaceae will help clinicians promptly diagnose with

appropriate treatment, minimize complications and

improve the outcome of patients.

Materials and Methods
Study Designs, Subjects, Site, Entry

Criteria and Data Collection
A prospective, descriptive cross-sectional study was con-

ducted at Department of Infectious Diseases, Military

Hospital 103 and Institute of Clinical Infectious and

Tropical Diseases, Military Central Hospital 108, Hanoi

from May 2013 to June 2019, including 88 adult febrile

patients caused by Orientia tsutsugamushi or Rickettsia

spp. were enrolled. Of these, 50 were Orientia tsutsuga-

mushi patients and 38 were Rickettsia spp. patients

(including Rickettsia typhi and Rickettsia spp.). Eligible

participants were performed clinical examination and

investigations that consist of routine tests and recorded in

a standard questionnaire form. Thereafter, the clinical pre-

sentation laboratory results were determined in each group

of patients based on these above data.

Inclusion Criteria

All of the patients (aged 15 years and over) were hospita-

lized with the following criteria: Unidentified Acute Fever

(≥3 days); Clinical manifestations of suspected rickettsial

infection, such as eschar and/or at least one of the follow-

ing: Congestive skin, congestive conjunctiva, rash, lym-

phadenopathy, enlargement of the liver and/or spleen. The

patient or legal guardian agreed to participate in the study.

The patient was diagnosed with rickettsial infection

when all the above selection criteria were satisfied and

had a positive real-time PCR detection of Rickettsiaceae.

Exclusion Criteria

Patients who had at least one of the following conditions

were excluded from the study: Pregnancy, breastfeeding

patients; Patients with fever that had clear evidence of

other pathogens or non-infection, such as cancer, autoim-

mune system disease. Patients being diagnosed and treated

for liver and kidney failure. Patients with HIV co-infection;

Patients were not willing to participate in this study.

Data Collection
We recorded information regarding epidemiological char-

acteristics (age, geography, residence, and occupation),

medical history, clinical and subclinical findings, life-

threatening complications during treatment, outcomes

and some factors predicting serious life-threatening com-

plications in a case record form. We classified outcome at

discharge as full recovery, death, or palliative discharge

(patients were willed to die in their home with their

family), time to defervescence and duration of hospitaliza-

tion (days, mean) (Figure 1).

Specimen Collection and Laboratory

Testing
A sterile cotton swab was inserted and swirled into the

bottom of the eschar. The materials obtained on a cotton

swab can be processed for DNA separation and subsequent
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PCR analysis. If the eschar is covered with a black scale, it

must be removed prior to sampling as described above,

and the black scale may also be processed for PCR analy-

sis and diagnosis of Rickettsial pathogens.

The patient’s blood was collected at admission accord-

ing to the anticoagulation procedure and tested for blood

culture and basic laboratory tests such as complete blood

counts, biochemistry, procalcitonin, and serologic and

molecular testing for rickettsioses.

Quantitative Real-Time PCR Technique
To differentiate Ricketsiaceae species, the primers and probes

were designed to target specific sequences ofO. tsutsugamushi

(47 kDa gene encoding outer membrane protein), Rickettsia

spp. (17 kDa gene encoding outer membrane proteins) and

OmpB protein-coding gene of R.typhi (The sequence of pri-

mers and probes is provided in Table S1).

Whole blood was collected in EDTA tubes, then pro-

cessed it with blood genomic DNA isolation Mini Kit

(https://norgenbiotek.com/product/blood-dna-isolation-mini

-kit) according to the manufacturer’s instructions and pre-

viously described assays to extract DNA. Bacteria DNA

were extracted from tissue (eschar, swab) using the DNA

EZ1 extraction kit (https://www.qiagen.com, Cat No./ID:

953034) according to the manufacturer’s instructions.

For each qPCR assay, we extracted 5 μL of bacteria DNA

sample and added it to a final reaction volume of 25 μL, using
QIAGEN Multiplex PCR Kit (https://www.qiagen.com, Cat

No./ID: 206143), and performed real-time PCR on an

AriaMx Real-time PCR System (Agilent, USA) at

Department of Molecular Biology, Military Central Hospital

108 (The protocol is provided in Table S2–3 and Figure S1).

Ethical Statement
This study was approved by the Ethical Committees of

Vietnam Military Medical University (No.150/2013/CN-

HĐĐĐ). All patients provided written informed consent,

and that this study was conducted in accordance with the

Declaration of Helsinki.

Statistical Analysis
The Fisher exact test was used to compare clinical char-

acteristics among different groups. Variables with a normal

distribution were expressed as the mean ± standard

Figure 1 Study design flowchart.
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deviation (SD) and compared them using the analysis of

variance test for 2-group comparisons. Two groups of

patients with and without life-threatening complications

were compared to determine which variables were differ-

ent statistically. Then, the “categorical variables” were

taken into Univariable analysis to calculate Odd Ratio

(OR) and somehow evaluated their value in differentiating

2 groups. The continuous variables underwent ROC ana-

lysis to calculate the Area Under Curve (AUC) using the

method presented by DeLong.17 Variable had AUC > 0.9

or between 0.8 and 0.9 or from 0.7 to 0.8 was excellent,

good, fair, respectively, in prognosticating patients with

Rickettsiaceae.

Results
Patient Demographic, Clinical

Manifestations in Patients with

Rickettsiaceae
We enrolled 50 scrub typhus patients and 38 cases with

rickettsioses from May 2013 to June 2019. The average

age of Orientia group was 52.1 ±17.9 and Rickettsia

spp. patients was 49.5 ± 14.5. There are no significant

differences between the average ages of 2 groups. Males

were more occupied in both groups of patients (62% and

63.2%, respectively). Famer (28.0%) and self-employed

person (30%) accounted for the majority of scrub typhus

patients while students (36.8%) and self-employed per-

son (36.8%) accounted for the majority of rickettsioses

patients. Patients with Orientia infection were more

prevalent in non-urban area (64%) and out of Hanoi

(70%) while Rickettsioses patients were more prevalent

in Urban area (68.4%) and within Hanoi city. The pro-

portion of patients who had exposed to forest was

33.0% overall, in which 20.0% of the scrub typhus

group.

Patients with scrub typhus were mainly diagnosed

on the first and second days. after admission (accounted

for 72% of the total number of patients with scrub typhus).

Rickettsioses patients were diagnosed later at day 3

(accounting for 28.6%), and after day 5 (accounting

for 31.5%)

The total duration of fever for scrub typhus (12.68 ±

5.10) days was significantly longer (p = 0.028) than that

of Rickettsial infected patients (10.63 ± 2.68) days. The

number of fever patients with ague or chills in the scrub

typhus group was higher than that of the Rickettsial

fever group (84% and 18% vs 71.1% and 7.9%,

respectively), however this difference was not statisti-

cally significant.

Skin-mucosal lesions, endothelial sagging system

involvements were more common in the scrub typhus

group with eschar (70%), skin-conjunctiva congestion

(60%), lymphadenopathy (44%). In contrast, Rickettsia

patients had a higher rate of maculopapular

rash (39.5%).

There were 6% of mortality in the group of scrub

typhus patients. The mean time of defervescence was

2.70 ± 2.06 with mean of duration in hospital was 9.36 ±

2.62. The corresponding number in the group of Rickettsia

patients were 0%, 2.00 ± 1.12 and 9.13 ± 2.60, respec-

tively. There were no significant differences in terms of

outcomes in 2 groups of patients (Table 1).

Laboratory Test Results of Patients with

Rickettsiaceae
Of 88 enrolled Rickettsiaceae patients, 50 (56.8%)

tested samples had qPCR positive with Orientia tsutsu-

gamushi, 38 (43.2%) had qPCR-confirmed genus

Rickettsia, of which R.typhi were accounted for 15.8%

(6/38).

The leukocyte percentage of scrub typhus (48%) was

significantly higher than the other Rickettsia group

(13.5%) with p <0.002. Thrombocytopenia is

a common finding in both disease groups with the inci-

dence of 70% and 76.3% respectively. Patients with

scrub typhus had a higher incidence of anemia (34%)

and was more severe; however, the difference was not

statistically significant.

Increased liver enzyme >40 UI/L was a common

finding in both groups of patients (over 88% of patients

with scrub typhus and more than 94.7% of patients with

Rickettsial fever), mostly with a slight increase (80–200

UI/L). The group of patients with scrub typhus had

higher levels of liver enzymes than Rickettsial infec-

tions; however, the difference was not statistically

significant.

Hypoalbuminemia was more common in the Orientia

group (73%) compared to 56.5% in the Rickettsia group,

however the difference was not statistically significant.

About 30% of patients in both groups had hyperbilirubi-

nemia. Prolonged prothrombin time was not common in

both groups of patients.

PCT increase >0.05 ng/µL was recorded in 100% of

patients in the two groups, in which the increase in PCT of
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Rickettsia group (�X± SD: 0.926 ± 0.45) was statistically

lower than for scrub typhus group (�X± SD: 2.396 ± 2.119)

with p = 0.026. Increased CRP was also a common man-

ifestation in both Rickettsial and Orientia disease groups,

in which patients with scrub typhus have higher CRP

levels than those of Rickettsia.

About renal function, patients with uremia were sig-

nificantly higher in the Orientia group than in the

Rickettsia group (p = 0.004). However, patients with

increased creatinine levels were similar in both groups.

Most of the patients in both groups had hyponatremia

and hypokalemia, however the difference was not statisti-

cally significant (Table 2).

The Life-Threatening Complications in

the Course of Illness
There was more life-threatening complications in Orientia

group with 12% of patients had respiratory failure, 8% of

patients had septic shock, 8% of patients had meningoen-

cephalitis and 8% of patients had acute kidney injury. The

Table 1 Demographic Characteristics and Clinical Manifestations of Patients with Rickettsiaceae

Characteristics Orientia Cases

(n = 50)

Rickettsia Cases (n = 38) No. of Patients

(n = 88)

p-value

Age (y)¥ 52.1 ±17.9 49.5 ± 14.5 51.0 ± 16.5 > 0.05

No. (%) male 31 (62.0) 24 (63.2) 55 (62.5) > 0.05

Occupation

No. (%) farmer 14 (28.0) 3 (7.9) 17 (19.3) > 0.05

No. (%) self-employed person 15 (30.0) 14 (36.8) 29 (32.0)

No. (%) Officer, student 8 (16.0) 14 (36.8) 22 (25.0)

No. (%) soldier 11 (22.0) 3 (7.9) 14 (15.9)

Place of residence (%)

Hanoi city 15 (30.0) 26 (68.4) 41 (46.6) < 0.001#

Out of Hanoi city 35 (70.0) 12 (31.6) 47 (53.4)

Urban 18 (36.0) 26 (68.4) 44 (50.0) 0.003#

Non-urban 32 (64.0) 12 (31.6) 44 (50.0)

Exposure to forest (%)

Gardening, farming 8 (16.0) 3 (7.9) 11 (12.5) 0.028

Outdoor activities 12 (24.0) 7 (18.4) 19 (21.6)

Abundance of trees around the house 20 (40.0) 9 (23.7) 29 (33.0)

Unknown 10 (20.0) 19 (50) 29 (33.0)

Fever

Before admission ≤7 days 24 (48.0) 29 (76.3) 53 (60.23) 0.007

Before admission >7 days 26 (52.0) 9 (23.7) 35 (39.77)

Duration of fever (d)¥ 12.68 ± 5.10 10.63 ± 2.68 11.76 ± 4.30 0.028#

Eschar (%) 35 (70.0) 1 (2.6) 36 (40.9) < 0.001#

Lymphadenopathy (%) 22 (44) 0 22 (25) < 0.001#

Congested skin/eyes (%) 30 (60) 12 (31.6) 42 (47.7) 0.008#

Maculopapular rash (%) 10 (20) 15 (39.5) 25 (28.4) 0.045#

Edema (%) 2 (4) 0 (0) 2 (2.3) > 0.05##

Skin hemorrhage (%) 1 (2) 0 (0) 1 (1.1) > 0.05##

Hepatomegaly (%) 5 (10.0) 3 (7.9) 8 (9.1) > 0.05##

Splenomegaly (%) 4 (10.3) 4 (11.8) 8 (11.0) > 0.05##

Outcomes (%)

Death, palliative discharge 3 (6) 0 3 (03.4) > 0.05

Recovery 47 (94) 38 (100) 85 (96.6)

Defervescence mean time¥ 2.70 ± 2.06 2.00 ± 1.12 – > 0.05

Mean of duration in hospital¥ 9.36 ± 2.62 9.13 ± 2.60 – > 0.05

Notes: Values are n (%); p-values are from nonparametric trend testing across ordered groups.¥Values are mean ± SD. #Chi-square test. ##Fisher exact test.
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corresponding number in Rickettsia group were 0%, 0%,

7.9% and 5.3%, respectively.

Prognostic Markers of Severe

Complications in Patients with Rickettsial

Infection
In Table 3, 15/88 (17.04%) patients had one of 4 life-

threatening complications (including respiratory failure,

septic shock, encephalitis-meningitis and acute kidney

injury). There were significant differences between 2

groups in term of patients with dyspnea, increased respira-

tory rate > 25, Coarse crackles, mean of hematocrit, mean

of hemoglobin, leukocytosis, AST > 200 UI/L, mean of

bilirubin, mean of PCT, bilateral infiltrate on chest X-ray,

pleural effusion and visceral fluid. It is worthy to comment

that there was no statistical significance between 2 groups

for advanced age > 60 years, and duration of fever before

admission.

On univariable logistic regression analysis, there were

some variables with high Odd ratio between 2 groups namely:

Bilateral infiltrate (OR = 19.5), coarse crackles (OR = 18),

respiratory rate > 25 (OR = 18), dyspnea (OR = 7.44), pleural

effusion on ultrasound (OR = 4.3); AST > 200 UI/L (OR =

4.42); visceral fluid on ultrasound (OR = 3.86) (Table 4).

On ROC analysis, PCT level had fair power to differ-

entiate between 2 groups of patients with AUC = 0.75. The

other variable had no usefulness to differentiate between 2

groups of patients (Table 5).

At PCT value > 4.4 ng/mL, the specificity of PCT to

predict severe complication was 94.4% however the sensitiv-

ity at this point was only 37.5% (Data was provided in

Figure S2).

Discussion
Since all Rickettsioses were recommended to treat with

Doxycycline, we did not attempt to identify the number of

Rickettsia species prevalent in Vietnam. Our aim of study

just confirmed some clinical profiles, laboratory findings

and prognostic factors of severe complications in patients

with rickettsial infection. We believe that our research will

help local physicians to clinically distinguish and predict

severe complications among patients with scrub typhus

and Rickettsia spp.

Diagnosis of scrub typhus and rickettsioses is challen-

ging for any clinician, especially when the patients are

present without highly suspected symptoms such as

eschar, rash, lymphadenopathy and in the low-income set-

ting where physicians lack of diagnostic tools to confirm

rickettsioses.

Skin-mucosal manifestations are generally considered as

an indication of disease caused by Rickettsiaceae and distin-

guish some pathogens in the disease group caused by

Rickettsiaceae. Our study showed that skin-mucosal and

peripheral lymph node manifestations were more common

in the scrub typhus group with typical eschar lesions (70%),

skin-conjunctiva congestion (60%), lymphadenopathy

Table 2 Laboratory Findings in Patients with Rickettsiaceae

Variables Orientia Cases

(n = 50)

Rickettsia Cases

(n = 38)

No. of Patients

(n = 88)

p-value

Hb (g/l) ¥ 125.06 ± 20.99 133.69 ± 14.24 128.19 ± 18.08 0.036

Leukocyte count (x109/L) ¥ 9.44 ± 3.33 7.18 ± 3.26 8.46 ± 3.30 0.002

Platelets (x109/L) ¥ 141 ± 100 142 ± 125 141.43 ± 110.80 > 0.05

Serum AST (UI/L) > 40 46 (92.0) 36 (94.7) 82 (93.2) > 0.05

Serum ALT (UI/L) > 40 44 (88.0) 36 (94.7) 80 (90.9) > 0.05

Albumin (g/l)†¥ 30.92 ± 6.93 34.14 ± 3.10 32.15 ± 5.46 0.043#

Prothrombin (%) 91.92 ± 23.96 96.50 ± 13.52 93.87 ± 19.52 > 0.05

Bilirubin (µmol/l) 17.59 ± 14.57 13.88 ± 9.90 16.02 ± 15.03 > 0.05

CRP (mg/L)††¥ 72.41 ± 55.42 21.70 ± 29.27 65.17 ± 51.68 > 0.05

PCT (ng/mL)ᶲ¥ 2.396 ± 2.119 0.926 ± 0.451 1.72 ± 1.73 0.026

Urea > 7.5 mmol/L 10 (20.4) 0 (0) 10 (11.8) 0.004##

Creatinine > 110 µmol/L 4 (8.2) 2 (5.6) 6 (7.1) > 0.05

Natri (mmol/L) 131.73 ± 4.46 133.06 ± 3.10 132.29 ± 3.89 > 0.05

Kali (mmol/L) 3.74 ± 0.45 3.77 ± 0.34 3.75 ± 0.40 > 0.05

Notes: Values are n (%); P-values are from nonparametric trend testing across ordered groups. †60 cases; ††14 cases; ᶲ48 cases; ¥Mean ± sD; #Chi-square test, ##Fisher

exact test.

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; Hb, hemoglobin; CRP, c-reactive protein; PCT, procalcitonin.
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(44%). It is worth noting that, in this study, no patient with

fever caused by Rickettsia had eschar. This result is similar to

Thuy PT,18 as well as A. Aouam et al.19 This all proved that

eschar is a valuable symptom for distinguishing 2 groups of

diseases. However, it must be kept in mind that the presence

of eschar in patients with scrub typhus is very different. For

instance, eschar had been documented in 36 of 74 (46%)

American servicemen in Southern Vietnam,20 however,

another study found a prevalence of 60% to 88%.21 Eschar

may be missed if physical examinations are not done care-

fully, including genital examination and skin folds under the

breast investigation.

Table 4 Univariable Logistic Regression Analysis

Study Variablesb Non-Complication Life-Threatening

Complicationsa
p OR

Dyspnea 6/73 6/15 0.003 7.44

Respiratory rate ≥ 25 cycle/minutes 1/73 3/15 0.016 18

Coarse crackles 1/73 3/15 0.016 18

Leukocytosis 20/73 9/15 0.019 3.97

AST ≥ 200 (UI/L) 15/73 8/15 0.012 4.42

Bilateral infiltrate 1/66 3/13 0.014 19.5

Pleural effusion 10/62 5/11 0.035 4.3

Visceral fluid 11/62 5/11 0.05 3.86

Notes: aIncluded respiratory failure, septic shock, meningoencephalitis, acute kidney injury. bVariables are statistically different that come from Table 3.

Table 3 The Differences Between Complicated Group and Non-Complicated Group

Study Variables Non-Complication Life-Threatening Complicationsa p

Age ≥ 60 23/73 7/15 >0.05

Male gender 44/73 11/15 >0.05

Dyspneab 6/73 6/15 0.001

Respiratory rate ≥ 25 cycle/minutes b 1/73 3/15 0.015#

Eschar 29/73 7/15 >0.05

Fine crackles 17/73 7/15 >0.05

Coarse cracklesb 1/73 3/15 0.015

Mean of hematocritb 0.392 ± 0.046 0.352 ± 0.066 0.009

Mean of hemoglobinb 131.06 ± 16.97 116.23 ± 23.74 0.008

Leukocytosis(x109/L) b 20/73 9/15 0.014#

Thrombocytopenia(x109/L) 52/73 12/15 >0.05

AST ≥ 200UI/Lb 15/73 8/15 0.008

ALT ≥ 200UI/L 13/73 4/15 >0.05

Bilirubin > 34 µmol/l 3/65 2/15 >0.05

Bilirubin totalb 14.40 ± 11.15 24.17 ± 22.63 0.033

Albumin < 35 g/l 30 9 >0.05

PCT (ng/mL) b 1.32 ± 1.08 3.23 ± 3.05 0.013

Unilateral infiltrate 5/66 3/13 >0.05

Bilateral infiltrateb 1/66 3/13 0.013

Pleural effusion on chest X-ray 9/66 2/13 >0.05

Pleural effusionb 10/62 5/11 0.027

Visceral fluidb 11/62 5/11 0.041

Notes: The bold values in the table mean the variables are statistically different that would go further step to calculate the Odd Ratio in the next table. aIncluded respiratory

failure, septic shock, meningoencephalitis, acute kidney injury. bVariables are different statistically. #Chi-square test.
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Although maculopapular rash has been described as the

classic symptom of Orientia, but in our study Rickettsia

group had a significantly higher incidence of maculopap-

ular rash (39.5%). This result is consistent with the study

of Thuy PT and is similar to the study about murine typhus

in foreign authors with the opinion.18,22-24

Peripheral lymphadenopathy is well known as one of

the triages to diagnosis scrub typhus. Regional lymph

nodes usually appear with fever or 2–3 days after fever.

It is the discovery of regional lymph nodes that guides

physician to investigate eschar. In our study, 44% of scrub

typhus patients had peripheral lymphadenopathy, and this

sign was not seen in any patient with Rickettsial fever. It is

an agreement with Harrison’s principles about the

Rickettsiaceae family, enlarged lymph nodes were not

recorded in the group of Flea-borne spotted fever and

endemic typhus (murine typhus).13 Peripheral lymph

node detection rate in our research group was higher

than that of Jung HC (7.3%), Dien VM (23.4%), Yun JH

et al (15%) but lower than that of Thuy PT. (63.7%),

Lakshmanan S (96%).18,24-27 The difference is probably

due to differences in the study population and the time

when the patients were admitted to hospitals and may be

due to the criteria for identifying enlarged lymph nodes of

each author.

About laboratory findings, thrombocytopenia was

a common manifestation of both Rickettsial fever and

scrub typhus with 70% and 76.3%, respectively. The differ-

ence was not statistically significant with p> 0.05. Our study

once again confirms that thrombocytopenia is a common

hematological disorder in patients with bacterial fever of

the Rickettsiaceae family. Physiologically, the bacteria of

the Rickettsiaceae family mainly invade vascular endothelial

cells causing microvascular damage, stimulating the con-

sumption of platelets leading to thrombocytopenia. The

degree of thrombocytopenia was a major prognostic factor

in the research of Thuy PT,18 Sharma R et al.28 Min-Chul

Kim et al.29 Though it is very rare that patient develops deep

vein thrombosis (DVT) in rickettsial infection, there are

reported cases where rickettsial infection leads to hypercoa-

gulable state leading to disseminated intravascular coagula-

tion (DIC) and DVT in severe infection cases during acute

phase.30

On univariable logistic regression analysis, the result

of this study once again confirms the value of the afore-

mentioned clinical symptoms in the early detection of

serious complications and timely treatment in order to

prevent more severe complications. On ROC analysis,

PCT values should be combined with other variables to

predict the likelihood of complications in patients with

rickettsioses.

Our study has some limitations. Firstly, the study was

carried out at 2 central hospitals (Military Hospital 103

and Military Central Hospital 108) where patients on treat-

ment are usually severe and transferred from the local

facilities. Secondly, due to the limitation of retrospective

results, only typical patients and sufficient medical records

were selected for the study. Therefore, all the results of the

study may not fully represent the clinical manifestation of

Rickettsial disease. Last but not least, the number of cases

with murine typhus in our study was small, so it is not

statistically significant to analyze the clinical picture of

each Rickettsia species.

In conclusion, eschar and peripheral lymphadenopa-

thy were two valuable clinical symptoms for the diagno-

sis of scrub typhus and distinguishing 2 groups of

diseases. Level of PCT was able to use as a major inflam-

mation marker in combination with other subclinical

variables to prognosticate severe complications of

Rickettsial diseases.

Ethical Statement
This study was approved by the Ethical Committees of

Vietnam Military Medical University (No.150/2013/CN-

HĐĐĐ). All patients provided written informed consent,

Table 5 The Area Under Curve (AUC) of Some Variables to Predict Severe Complications

Study Variablesb Non-Complication Life-Threatening Complicationsa p AUC

Hematocrit 0.392 ± 0.046 0.352 ± 0.066 0.009 0.40

Hb 131.06 ± 16.97 116.23 ± 23.74 0.008 0.43

PCTc 1.32 ± 1.08 3.23 ± 4.05 0.013 0.75

Bilirubin total 14.40 ± 11.15 24.17 ± 27.63 0.033 0.67

Notes: The bold values are statistically different (p < 0.013) that would be able to distinguished between the two groups with quite high reliability

(the area under the ROC curve is 0.75). aIncluded respiratory failure, septic shock, meningoencephalitis, acute kidney injury. bVariables are different

statistically that come from Table 3. cValuable inflammation marker.
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and that this study was conducted in accordance with the

Declaration of Helsinki.
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