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Abstract

Background/Purpose: The clinical manifestations of scrub typhus, martyphus and
acute Q fever in the elderly are not clear.

Methods: We conducted a retrospective study to identi&/¢haracteristics of the
elderly aged 65 years with a comparison group aged 18 - 64 y@amng patients
with scrub typhus, murine typhus, or acute Q fevieo were serologically confirmed
at three hospitals in Taiwan during 2002-2011.

Results: Among 441 cases, including 187 cases of scrub gdth6 acute Q fever,
and 88 murine typhus, 68 (15.4%) cases were elgatignts. The elderly had a
higher severe complication rate (10.8%03.5%,p=0.022), but did not have a
significantly higher mortality rate (1.47%6. 0.54%,p=0.396). Compared with those
without severe complications, we found the eldgpis0.022), dyspneg€0.006),
less relative bradycardi@£0.004), less febrile illnes£0.004), prolonged
prothrombin time (PT)@=0.002), higher levels of initial C-reactive protgp=0.039),
blood leukocyte count$£0.01), and lower platelet coun{s=0.012) are significantly
associated with severe complications. Only proldng®thrombin time was
associated with severe complications in multivaretalysisg§=0.018, Cl 95%
0.01-0.66). Among clinical symptoms and laboraiaya, multivariate analysis
revealed chills was less frequently occurred inelderly ¢=0.012, 95% confidence
interval [Cl]: 1.33-9.99).

Conclusion: The elderly cases with scrub typhus, murine typbuscute Q fever
would be more likely to have severe complicatidaswhich prothrombin time

prolongation is an important predictor for sevesenplications.

Key words: elderly; scrub typhus; acute Q fever; murine tyghlaomplications



Introduction

Scrub typhus, murine typhus and Q fever (QSM) areraon infections in
tropical areas worldwide and often present as atedebrile illness of unclear
etiology"%. Scrub typhus is a mite-borne bacterial infectbhumans caused by
Orientia tsutsugamushi that results in vasculitis of organ systénmdurine typhus,
caused byrickettsia typhi, is a zoonosis and often presents as acute féllmidss
with rash and protean manifestations such as dagatitis, pneumonia, meningitis.
The rat fleaXenopsylla cheopis, is the main vector, and rodents and arthropods are
natural reservoifs Q fever, caused boxiella burnetii, is a zoonosis worldwid.
Acute Q fever is more common than chronic infectjgnesenting with acute febrile
illness with acute hepatitis or pneumdni@crub typhus, murine typhus and Q fever
shared similar clinical presentations at the ihgtage of diseases. In Taiwan, these
three diseases is the top three common ricketis@rickettisosis-like diseases. Early
differential diagnosis of these diseases is diffidusually, the definite diagnosis
should have at least a four-fold increase in Ig&gibetween acute and convalescent
sera. It means that the definite diagnosis wilabailable about two weeks later after
admission or first visit. For suspected cases aflstyphus, murine typhus, and Q
fever, doxycycline is empirically prescribed to edives. Therefore, it would be
reasonable to put the three disease entities tegetth further analysis. However,
the characteristics of these three diseases anidadyepatients, whose immune
status is different from young patients, are noy\aear. In the study, we aimed to
investigate the clinical and laboratory charactessof QSM in elderly patients. We
also analyzed the potential predictors on sevemgptioations of QSM among elder

patients.



Materials and methods

We included cases of scrub typhus, murine tgphod Q fever from three
hospitals in southern Taiwan, including two medmsiters and one regional hospital,
between 2002-2011. Any elderly patient whose agemare than 65 years was
referred to one of theseCases aged less than 18 years were excluded. The
characteristics of elderly (age: 65 years) and non-elderly adults (age, 18—-64 years)
with scrub typhus, murine typhus, and Q fever (Q3Mje retrospectively analyzed.
Ethics Statement
This study was approved by the Institute Ethics @attee of Kaohsiung Medical
University Hospital, Kaohsiung, Taiwan (KMUH-IRB-02Z16) and all data analyzed
was anonymized.

We evaluated the following clinical presentatiozsd laboratory findings: fever,
chills, headache, dizziness, joint pain, diarrfemgh, sputum, dyspnea, rhinorrhea,
nausea, abdominal pain, skin rash, lymphadenopatsghar, initial aspartate
aminotransferase (AST), initial alanine aminotrana$e (ALT), alkaline-phosphatase,
y-glutamyl transpeptidase, lactic acid dehydrogenassrum creatinine, initial
C-reactive protein, initial white blood cells, iait hemoglobin, and platelets in the
blood. We also observed severe complications isetlpatients. Severe complications
of scrub typhus, murine typhus, Q fever were defii¢he following conditions were
shown: (1) meningitis, (2) acute respiratory dissresyndrome (ARDS), (3) acute
renal failure, (4) disseminated intravascular céagathy (DIC), (5) shock (6)
pancreatitis and (7) dedth

All the above three diseases were confirmed byCiaters for Disease Control,
Taiwan. The diagnosis of Q fever was made basdtepresence of fever and a
compatible serologic profile, which included atdea four-fold increase in phase I

IgG titers comparing the acute and convalesceat@ethe presence of a significant
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titer of phase Il IgM#1:50) by indirect immunofluorescence ass&crub typhus
was diagnosed from patients’ blood samples basebdeoavidence by the method of
polymerase chain reaction (PCR), or the serologgdifect microimmunofluorescent
(IFA) for Orientia tsutsugamushi. Diagnostic IFA must meet the following criteria:
the total antibody titer for Karp, Kato, and Githafor strains ofrientia

tsutsugamushi must have a fourfold or greater rise in paired fpgsiserum samples or
antibody titer for IgM> 1:8G*°. The diagnosis of murine typhus was based on the
presence of compatible symptoms and signs, usadérile illness, and a significant
immunofluorescence antibody assay (IFA) profileiagfR. typhi, which showed at
least a four-fold increase in IgG titers betweemt@@nd convalescent sera, or the
presence of IgM titer 1:8C.

Relative bradycardia is defined as an incremsehe heart rate by <10
beats/minute/°C increase in temperature, in theeraigs of cardiac arrhythmia,
pacemaker, or beta-blocker usHdgé Hyperbilirubinemia was defined as serum
levels of total bilirubin> 1.4g/dL. Prothrombin time (PT) >12 seconds sigsifPT
prolongation. Activated partial thromboplastin til@PTT) >33 seconds signifies
aPTT prolongation. Defervescence was defined aaxdlary body temperature of
less than 37.5°C for three consecutive days. Tlsapgearance of constitutional
symptoms was regarded as a clinical response imiarabial therapy. A patient with
a heart rate of less than 110 beats per minutemunoction with a high fever>(
38.9°C), in the absence of cardiac arrhythmia, paéer or beta-blocker agents
usage, was considered as having relative bradgtatdi Acute renal failure was
defined by an increase in serum creatinine of @tl®.5 mg/dL if the baseline was
less than 2.5 mg/dL, or an increase in serum crieatiby more than 20% if the
baseline was more than 2.5 mg/dL, or the needdatearenal replacement therapy

A diagnosis of ARDS was defined by the presencallodf the following criteria: 1)
5



acute onsef®) chest radiography showing bilateral lung indites; 3) severeypoxia
with a partial pressure of arterial oxygen to fiactof inspired oxygen ratio
(PaQ/FiO,) < 200 mm Hg, regardless the level of positive end-expiratory pressure;
and 4) nalinical evidence of increased left atrial presswith a pulmonararterial
wedge pressure 18 mmHd?>. Acute aseptic meningitis was diagnosed in casgés w
headache and lymphocytic pleocytosis or increaseteip levels in cerebrospinal
fluid (CSF) without bacterial or viral growth. SHowas defined by a systolic blood
pressure less than 90 mmHg (or a fall in systolant pressure of > 40 mmHg).
Pancreatitis was defined as clinical features (abdal pain and vomiting) together
with elevation of plasma concentrations of paniteanzyme¥. The DIC was
defined as 1) thrombocytopenia, 2) prolongatio®®fand aPTT, 3) a low fibrinogen
concentration, and 4) increased levels of fibrigrddation products.

Statistical analysesere performed using Chi-square test or Fisheracetest for
categoricalvariables and thétest for continuous variableSlinical and laboratory
findings were compared using the Statistical Pagkly Social Sciences (SPSS)
Version 12.0 for Windows (Chicago, IL). After findj the selected variables by single

variate analysis, we used logistic regression mfmtehultivariate analysis.



Results
The clinical and laboratory features of 441 casesewetrospectively analyzed: 166
with Q fever, 187 patients with scrub typhus, aBdwh murine typhus (QSM) in
the period 2002 - 2011 at three hospitals. Sixgyrewere elderly and 373 were
non-elderly adults. Compared with the non-eldedyles, elderly individuals had
lower rates of prolongation of activated partiabtinboplastin timeg=0.007), fever
(p < 0.0001), chillsg=0.004), headach@£0.003), joint paing=0.022), diarrhea
(p=0.029), coughp=0.020), and lymphadenopattpy=0.04); higher incidences of
dyspneag=0.004), and initial abnormal C-reactive protggr@.034) (Table 1).
Among clinical manifestations and laboratory dataltivariate analysis showed
chills were less common in elderly patierps@.012, 95% C.I: 1.33~9.99) and were
independently associated with the elderly. Thergidead a significantly higher
severe complication rate (1043 vs 3.49 %p=0.022) but without a significantly
higher mortality rate (1.47% vs 0.549%6;0.396). Among 20 cases with severe
complications (Table 3), only one Q fever case%).6ad ARF. Five cases (5.7%)
of murine typhus development of severe illnesselithng meningitis (3 patients,
60%), ARDS (2, 40%), ARF (5, 100%) and death (2620n scrub typhus group,
14 cases (7.5%) developed severe complicationsritiaded meningitis (3 patients,
21.4%), ARDS (5, 35.7%), ARF (5, 35.7%), DIC (5, %), septic shock (3, 21.4%),
pancreatitis (3, 21.4%) and death (2, 14.3%).

In the Q fever group, the elderly group hagaificantly higher level of CRP
(128 vs 84p=0.005) (Table 4). In the murine typhus group (€ah), the elderly had
lower rates oprolongation of activated partial thromboplastmei =0.012), fever
(p=0.009), chills p=0.018), headach@%£0.012), and cougtp€0.032), but a higher
rate of dyspnea (23.5% vs 3.2p60.018). For scrub typhus cases (Table 6), the

elderly had a higher level of CRP (122.8 vs 8p1).041), were less male (40% vs
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62%,p=0.04), and had lower incidence of lymphadenopét9o vs 33%p=0.033).
Among the three diseases, a higher rate of sewenplcations (21% vs 3%=0.018)
was only observed in the elderly cases with muryplus (Table 5).

In addition, we divided cases into two groups: sasith severe complications (20
cases) and the group without severe complicatib®$ ¢ases) to elucidate the
characteristics of cases with severe complicatf®able 2). In the severe
complications group (Table 2), we found they haghbr rates of being elderly
(p=0.022), lower rates of relative bradycarga@.004) and fevenp&0.004), higher
rates of dyspneg€0.006), prolonged prothrombin time (PPx0.002), and a higher
level of initial CRP (=0.039), a higher level of initial white blood cgd=0.01), and
a lower level of initial platelet£0.012). In multivariate analysis, only prolonged
prothrombin time §=0.018, C.1 95% 0.013~0.662) was significantly assed with
severe complications. Cases with severe complitati@ad a longer hospitalization

duration p=0.023) and had a higher mortalifyx(0.0001) (Table 2).



Discussion

For the three tropical diseases, the elderly hsslfiever and constitutional
symptoms (such as chills, headache, and joint pa@hg elderly had a significantly
higher severe complication rate. A higher mortaiignd was also observed but
without statistical significance in the study ofl4éases. In general, the
aging-adherent co-morbidities and waning immundgga a substantial risk for
fatality in elderly patients with active infectithThe cause of high mortality of the
elderly infected was possibly because of more coidities in this populatiot*
Besides, older age could be a factor leading tayeel diagnosis of scrub typHéis
Our findings on the three tropical diseases casesated a similar poor prognosis

when the elderly became infected.

Taking the age distribution of cases of scyyihtis as an example, 62% cases
were 51-75 years old, and 14% cases &7 years old and the oldest case was 91
years old in a Japan study [1]. In this study, cateld in southern Taiwan, 52.4%
(98/187) cases were 51-75 years of age, and 4.8%81Bcases werg 76 years old
and the oldest cases was 81 years old. In an ea&avan stud¥’, 50- to
69-year-olds reached 47.4%, and 60- to 69-year+elashed 23.9%. All the above
revealed a significant proportion of scrub typhases were elderly. It may be due to
the fact that most young people move to urban doragsork and the elderly are left
to work as farmers on their own land. It is therefoecessary to understand the

clinical manifestations of the elderly.

Regarding the severe complications, we fouedetterly had lower rates of

relative bradycardia and fever, higher rates opdga with worse laboratory value



(prolonged prothrombin time, a higher level of @itCRP, a higher level of initial
white blood cell, and a lower level of initial pidets). As a result, cases with severe
complications had a longer hospitalization duratod a higher mortality. Only one
70-year-old with murine typhus and two cases adiils¢yphus (60 y/o, 37 y/o)
developed ARDS and died. The overall mortality @tscrub typhus, murine typhus
and Q fever was 0.68% in this study. A higher niiiyté&rend of the elderly was
found, but without statistical significance, whietight be due to the small case
number. In previous studies, the mortality ratesaptib typhus cases were 1.5~3%,
but the mortality rate for the scrub typhus pasemith ARDS was 25% in
Taiwarf®?? Watt G et al reported the case fatality rate5%61-30% in scrub typhus
patients from Thailarfd. The mortality of murine typhus was 1.2% in Tai#an
Though a recent study of murine typhus in retutnadelers and child murine typhus
showed no deatf$?®, the mortality rate was 0.86% in a large studynafine
typhu<®. With regard to the mortality rate of Q fever, tieited data of Q fever in
Taiwan has revealed no mortafitybut the largest Q fever study showed a mortality
rate of 2.42% in the worfdIn short, the overall mortality of these threspical
diseases in our study was lower than most prestudies. It could be attributed to
the physicians’ alertness to these diseases arehtyeaccess of medical help in

Taiwan.
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Delayed discharge was mainly associated witmitiog impairment, and
functional dependence in elderly hospitalized madatients® and high C-reactive
protein level independently predicted prolongedaitaslength of stay in hospitalized
elderly patients found in previous studfesn our study, we found the elderly
individuals had higher level of initial CRP, buethospitalization period was not
significantly prolonged. A careful observation bételderly cases with these tropical
diseases is required for the higher chances ofs@anplications. A significantly
higher rate of severe complications was only olestin the elderly cases with
murine typhus among these three diseases. Howteeegxact mechanism for this

cannot be elucidated in the study.

Concerning complications of these diseases, thelcations in Q fever were
mainly jaundice and pneumoffaand the largest Q fever cohort study showed case
fatality was due to ARDS and heart failtirblurine typhus could develop into severe
illness, such as ARDS, aseptic meningitis, and ZR&crub typhus might be
complicated with pneumonia, hyperbilirubinemia, ARIC and ARE*?? For
scrub typhus, severe complications have been fouodses of age 60 years, the
absence of eschar, WBC counts > 10, 0007mna albumirc 3.0 g/dL?? and risk
factors leading to fatal outcome including abserfoeschar, event of intensive care
unit admission and higher APACHE Il sc8tdn our analysis, PT prolongation was
the only independent factor significantly assodatéth the severe complications of
QSM. The prolonged PT could be a warning sign émese complications among

these elder patients.

The limitations of this study are as follows.gEjithis is a retrospective study, so
some data about underlying diseases were missaogpng, the case number for
analysis of the cause of death is small.

11



In summary, we found that the elderly had a sigaiitly higher rate of severe
complications. Prolonged prothrombin time is arepehdent prediction factor for

severe complications for these diseases amond\efuhdrents.

12



References

1. Ogawa M, Hagiwara T, Kishimoto T, Shiga S, Yoshyd&uruya Y, et al. Scrub

typhus in Japan: epidemiology and clinical featuwkesases reported in 1998. Am J

Trop Med Hyg. 2002; 67:162-5.

2. Raoult D, Marrie T, Mege J. Natural history gradhophysiology of Q fever.
Lancet Infect Dis. 2005; 5:219-226.
3. Civen R, Ngo V. Murine typhus: an unrecognizeldwsban vector-borne disease.

Clin Infect Dis. 2008; 46: 913-918.

4. Tissot Dupont H, Raoult D, Brouqui P, JanboRé&yramond D, Weiller PJ, et al.

Epidemiologic features and clinical presentatiomaaite Q fever in hospitalized

patients: 323 French cases. Am J Med. 1992; 93434/ —

5. Gorman M. Development and rights of the oldepbe. Randel J, Germen T,

Ewing D, eds. The Ageing and Development ReponeRy, Independence and

the World’s Older People. London: Earthscan Raltlbns, 1999, pp 3-21.

6. Tsay RW, Chang FY. Serious complications inlsd¢yphus. J Microbiol Immunol

Infect. 1998; 31:240-244.

7. Ko WC, Liu JW, Chuang YC. Acute Q fever as aseaof acute febrile illness of

unknown origin in Taiwan: report of seven casdsotimos Med Assoc. 1997,

96:295-297.

8. Lai CH, Huang CK, Weng HC, Chung HC, Liang Sk IN, et al. Clinical

13



characteristics of acute Q fever, scrub typhus,randne typhus with delayed

defervescence despite doxycycline treatment. Amop Med Hyg. 2008; 79:

441-446.

9. Hernandez Cabrera,Mngel-Moreno A Santana EBolafios M Frances

A, Martin-Sanchez MS, et al. Murine typhus with ranablvement in Canary

Islands, Spain. Emerg Infect Dis. 2004;10:740-743.

10. Aronoff DM, Watt G. Prevalence of relative byadrdia in Orientia

tsutsugamushi infection. Am J Trop Med Hyg. 2008467-479

11. Lee HC, Ko WC, Lee HL, Chen HY. Clinical marsifations and
complications of rickettsiosis in southern Taiwari-ormos Med Assoc.
2002; 101: 385-392.

12. Singri N, Ahya SN, Levin ML. Acute renal faiurJAMA. 2003; 289: 747-751.

13. Bernard GR, Artigas A, Brigham KL, Carlet JJkeaK, Hudson L, et al. The

American-European consensus conference on ARD$nibarfis, mechanisms,

relevant outcomes, and clinical trial coordinatidm J Respir Crit Care Med. 1994,

149: 818-824.

14. UK Working Party on Acute Pancreatitis (2008)K guidelines for the

management of acute pancreatitis”. Gut. 2005; 54139.

15. Nicholas A Boon, Edwin R Chilvers, Nicki R Gadige, Stanley Davidson,

Christopher Haslett. Davidson's Principles and tRraof Medicine. 19 ed.

Edinburgh : Churchill Livingstone. 2002.

14



16. Doggett DL, Chang MP, Makinodan T, Strehler Blellular and molecular

aspects of immune system aging. Mol Cell Bioche®811 37: 137-156.

17.Yeh YH, Lin YC, Su YJ, Lai YC. Pyogenic Liveb&cess in the Elderly. Int J of

Gerontology. 2009; 3:204-208.

18. Wu KM, Wu ZW, Peng GQ, Wu JL, Lee SY. Radiotogulmonary findings,

clinical manifestations and serious complicatiansarub typhus: experiences from

a teaching hospital in eastern Taiwan. Int J ofoG&rogy. 2009; 3:223-232.

19. Lee YS, Wang PH, Tseng SJ, Ko CF, Teng HJ.dfpiology of scrub typhus in

Eastern Taiwan, 2000-2004. Jap J Inf Dis. 200623®238.

20. Wang CC, Liu SF, Liu JW, Chung YH, Su MC, LirCVAcute respiratory distress

syndrome in scrub typhus. Am J Trop Med Hyg. 20 1148-52.

21.Watt G, Kantipong P, Jongsakul K, Watcharapich&®lsuksombati D,

Strickman D. Doxycycline and rifampicin for mildreb-typhus infections in

Northern Thailand: a randomised trial. Lancet. 2(B%5b:1057-61.

22. Kim DM, Kim SW, Choi SH, Yun NR. Clinical andboratory findings associated

with severe scrub typhus. BMC Infect Dis. 2010;108.

23. Chang K, Chen YH.ee NY, Lee HC Lin CY, Tsai JJ, et al. Murine typhus in

southern Taiwan between 1992 and 2009. Am J Trogp Mey. 2012;

15



87:141-147.

24. Walter G, Botelho-Nevers E, Socolovschi C, RabuParola P. Murine typhus in

returned travelers: a report of thirty —two cages.J Trop Med Hyg. 2012;

86:1049-1053.

25. Whiteford SF, Taylor JP, Dumler JS. Clinicahdratory, and epidemiologic

features of murine typhus in 97 Texas children hAPediatr Adolesc Med. 2001,

155: 396—-400.

26. Dumler JS, Taylor JP, Walker DH. Clinical anfidratory features of murine

typhus in south Texas, 1980 through 1987. JAMA.112%6: 1365—-1370.

27. Chang K, Lee NY, Chen YH, Lee HC, Lu PL, Ch&llg, et al. Acute Q fever in

southern Taiwan: atypical manifestations of hygetlhinemia and prolonged

fever. Diagn Microbiol Infect Dis. 2008; 60: 2111

28. Bo M, Fonte G, Pivaro F, Bonetto M, Comi C, @is V, et al. Prevalence of and

factors associated with prolonged length of stagidter hospitalized medical

patients. Geriatr Gerontol Int. 2015 Mar 9. doi:1101/9Qi.12471.

29. Brown SH, Flint K, Storey A, Abdelhafiz AH. Riinely assessed biochemical

markers tested on admission as predictors of agwercomes in hospitalized

elderly patients. Hosp Pract (1995). 2012; 40:193-2

30. Lee CS, Hwang JH, Lee HB, Kwon KS. Risk facteegling to fatal outcome in

16



ACCEPTED MANUSCRIPT

scrub typhus patients. Am J Trop Med Hyg. 2009484:488.

17



Conflicts of interest
The authors declare that they have no conflichterest.

Acknowledgements

This work was supported by grants from the fourmhatdf Kaohsiung Municipal
Hsiao-Kang Hospital, Kaohsiung Medical Universitt{MHKH-96-013, KMHK
Proj-103-05, KMU-TP104A20), National Science ColifsiSC 97-2321-B-037-004)

and no conflict of interest for all authors.

18



Table 1. Characteristics of 68 elderly and 373 aloerly adult cases of Q fever, scrub typhus,

murine typhus.

Case No./total case No. (%) or

Mean = standard deviation (No. of case

Characteristics . P values
with data)
Elderly (n=68) Non-elderly (n=373)
Male 44/68 (64.7) 274/373 (73.5) 0.139
Age, year 71.7+£7.05 (68) 44.4+12.6 (373) P<0.0001
Initial clinical presentations
Fever 62/68 (91.18) 368/370 (99.5)  P<0.0001*
Fever before admission, days 6+5.21 (58) 6.95+(348) 0.180
Chills 29/61 (47.5) 225/338 (66.6) 0.004
Headache 23/62 (37.1) 194/339 (57.2) 0.003
Joint pain 2/60 (3.3) 46/333 (13.8) 0.022
Diarrhea 3/60 (7.01) 52/333 (15.6) 0.029
Cough 12/62 (19.4) 116/338 (34.3) 0.020
Dyspnea 8/61 (13.1) 11/332 (3.3) 0.004*
Lymphadenopathy 4/55 (7.27) 56/302 (18.5) 0.04
Relative bradycardia 28/59 (48) 141/307 (46) 0.829
Initial laboratory data
aPTT prolongation 23/38 (61) 139/172 (81) 0.007
PT prolongation 9/37 (24) 24/158 (15) 0.182
AST, U/L 121.85+162.20 (62) 165.9+408.8 (332) 0.404
ALT, U/L 122.95+143.99 (62) 162.2+304.3 (333) 0.318
Alkaline-phosphatase, U/L 237.93+£329.60 (43) 215419 (215) 0.517
LDH, U/L 701.6+1333.3 (25) 584.6+714.9 (149) 0.515
Serum creatinine, pmol/L 1.63+1.84 (60) 1.38+3.312) 0.578
CRP, mg/L 109.47+79.59 (52) 84.24+78.04 (297) 0.034
Blood WBC, x16/L 7.24+3.12 (67) 7.00+3.20 (367) 0.59
Blood hemoglobin, g/L 13.48+4.13 (67) 13.93+3.784B 0.377
Blood platelets, x1UL 134.09+69.1 (67) 140.6x71.2 (362) 0.489
Outcome
Mortality# 1/68 (1.47) 2/373 (0.54) 0.396*
Severe complications 7/68 (10.3) 13/373 (3.49) 02
Duration of hospitalization, days  8.45+5.85 (47) 90&4.85 (266) 0.051
Defervescence after effective 4.6+4.15 (57) 4.02+5.16 (333) 0421
therapy, days ’
Total duration of fever, days 10.2+6.5 (59) 10.5+B41) 0.552

PT= prothrombin time, aPTT=activated partial thraplastin time,

AST=aspartate aminotransferase; ALT= alanine amangferase,

LDH=Lactic acid dehydrogenase, CRP=C-reactive mmoi&BC=white blood cells.

* Fisher’s exact test #: murine typhus 1 case @&y old ), scrub typhus 2 cases (60
years old and 37 years old )
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Table 2. Comparison of the characteristics of castsand without severe
complications.

Characteristics Case No./total case No. (%) or
Mean =* standard deviation (No. of case
with data)
: : P values
With severe Without severe
complications complications
n=20 (%) n=421 (%)
Male 12/20 (60) 306/421 (72.7) 0.217
Age, year 56.2+19.2 (20) 48.3£15.2 (421) 0.027
Elderly patients 7/20(35) 61/421(14.5) 0.022*
Initial clinical presentation
Fever 17/20 (85) 413/418 (98.8) 0.004*
Fever before admission, days 7.35%£3.94 (17) 6.85:6387) 0.653
Cough 10/19 (52) 118/381(30.9) 0.074
Dyspnea 4/17(23.5) 15/376(3.9) 0.006
Relative bradycardia 2/17 (11.8) 167/349 (47.9) 08.0
Initial laboratory data
PT prolongation 6/10 (60) 27/185 (14.6) 0.002
aPTT prolongation 10/10 (100) 152/200 (76) 0.070
Maximal AST, U/L 672.2+1663.5 (20) 155.6+188.6 (#00 0.18
Maximal ALT, U/L 476.3£1157.9 (20) 159.0+157.2 (401 0.236
Serum creatinine, pmol/L 2.391£2.50 (18) 1.37+£3.204) 0.181
CRP, mg/L 129.1+88.9 (15) 86.3+77.8 (334) 0.039
Blood white blood cell, x1%L 10.1+5.00 (20) 6.90+3.00 (414) 0.01
Blood hemoglobin, g/L 12.7+£2.82 (20) 13.9+3.86 #13 0.151
Blood platelets, x10L 100.6+79.1 (20) 141.5+69.9 (409) 0.012
Outcome
Duration of hospitalization, 13.6£9.90 (14) 6.8214.49 (299) 0.023
days

Defervescence after effective  4.60+4.69 (15) 4.08+5.05 (375) 0.695
therapy, days

Total duration of fever, days 11.65+6.33(16) 10.397(384) 0.606
Mortality 3/20 (15) 0 (0) P<0.0001*
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Table 3. Severe complications among the 441 cdsesrab typhus, murine typhus

and Q fever.

Q Murine Scrub
Sever e complications Cases/Total No. (%)
fever typhus typhus

20/441 N=1 N=5 N=14

Meningitis 6(1.36%) 0 3(60%) 3(21.4%)
ARDS 7 (1.598%) 0  2(40%) 5(35.7%)
Acute renal failure 11 (2.51%) 1  5(100%)5(35.7%)
DIC 5 (1.13%) 0 0 5(35.7%)
Septic shock 3 (0.68%) 0 0 3(21.4%)
Pancreatitis 3 (0.68%) 0 0 3(21.4%)
Death 3(0.68%) 0 1(20%) 2(14.3%)
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Table 4. Comparison of the characteristics of 2y and 142 non-elderly Q fever

cases

Characteristics

Case No./total case No. (%) or
Mean + standard deviation

(No. of case with data) P
values
Elderly Non-elderly
(n=24) (n=142)
Male 21/24 (87.5) 126/142 (88.7) 0.741
Fever 22/24 (91.7) 139/141 (98.6) 0.101
Fever before admission, days 6.331£5.18 (18) 7.246:6125) 0.508
Chills 10/19 (52.6) 82/110 (74.6) 0.051
Headache 7/19 (36.8) 64/110 (58.2) 0.084
Initial laboratory data
PT prolongation 8/13 (61.5) 52/65 (80) 0.164
aPTT prolongation 2/13 (15.4) 7/51 (13.7) 1.0

AST, U/L

ALT, U/L
Alkaline-phosphatase, U/L
LDH, U/L

Serum creatinine, pmol/L
CRP, mg/L

Blood white blood cell, x1%L

Blood hemoglobin, g/L
Blood platelets, x1UL

Outcome

150.8+265.6 (20) 126.0+104.1 (116)0.463
148.5+200.6 (20) 147.0+122.3 (116)0.963
273.24504.4 (17) 228.3%2788) 0.722
375.3+237.1 (19) 401.9+230.3(45)  0.755
1.45+1.65 (23)  1.1+0.778)L  0.12
128.2+76.4 (16)  84.0+53.9 (107)  0.005
5.97+2.73 (23)  6.85+2.75(139)  0.158
13.65+1.49 (23)  14.3+4.99§3 0.511
146.6:74.1 (23) 160.3+69.7 (136)  0.389

Duration of hospitalization, days 8.54+4.96 (13) 7.78+5.50 (73) 0.644

Defervescence after effective

therapy, days

Total duration of fever, days

5.85+4.33 (20)  5.69+6.70 (124)  0.916

11.5+6.93 (21)  12.84926)  0.887
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Table 5. Comparison of the characteristics of @dydand 69 non-elderly murine

typhus cases

Case No./total case No. (%) or
Mean + standard deviation

Characteristics (No. of case with data) P
values
Elderly Non-elderly
(n=19) (n=69)
Male 13/19 (68) 48/69 (70) 0.924
Initial clinical presentations
Fever 16/19 (84.2) 67/67 (100) 0.009
Fever before admission, days 5.35+7.2 (17) 6.6@G:06R) 0.405
Chills 6/17 (35.2) 44/66 (66.6) 0.018
Headache 5/18 (27.7) 41/67 (61.1) 0.012
Cough 1/18 (5.5) 21/66(31.8) 0.032
Dyspnea 4/17(23.5) 2/61(3.2) 0.018
Initial laboratory data
PT prolongation 5/13 (38) 35/44 (80) 0.012
aPTT prolongation 5/13 (38) 11/42 (26) 0.489
AST, U/L 79.8450.9 (17) 125.3+96.0 (63) 0.064
ALT, U/L 119.6+145.6 (17) 119.6+£86.3 (63)  0.999
Alkaline-phosphatase, U/L 222.6+135.5 (15) 231.9£1640) 0.847
LDH, U/L 1137.4+2207.3 (9) 733.5+835.6 (33)0.604
Serum creatinine, pmol/L 2.24+2.57 (19) 1.06£038)( 0.06
CRP, mg/L 74.04+72.5 (16) 90.0+101.8 (63) 0.558
Blood WBC, x16/L 8.29+3.17 (19) 7.51+4.10 (68) 0.447

Blood hemoglobin, g/L
Blood platelets, x1UL
Outcome

Duration of hospitalization,
days

Defervescence after effecti
therapy, days

Total duration of fever, days

13.09+2.24 (19)
131.2+71.2 (19)

13.6+1.40)(68 0.340
135.1+67.9 (68) 0.827

10.8+8.34 (14) 7.49+3.81 (56)  0.162
5.44+4.49 (16) 3.80+3.50 (62)  0.141
10.5+8.5 (17) 0.94587)  0.722
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Table 6. Comparison of the characteristics of 22@y and 162 non-elderly scrub

typhus cases.

Case No./total case No. (%) or
Mean + standard deviation

Characteristics (No. of case with data) P
values
Elderly Non-elderly
(n=25) (n=162)
Male 10/25 (40) 100/162 (62.0) 0.04
Initial clinical presentations
Fever 24/25 (96) 162/162 (100) 0.133*
Fever before admission, days 6.22+3.41 (23) 6.%7Eb9) 0.516
Chills 13/25 (52) 990/162 (61) 0.387
Headache 11/25 (44) 89/162 (55) 0.307
Lymphadenopathy 3/25 (12) 53/160 (33) 0.033
Initial laboratory data
PT prolongation 10/12 (83.3) 53/63 (84) 1.0*
aPTT prolongation 2/11 (18.1) 6/65 (9.2) 0.32
AST, U/L 127.3+85.5 (25)  212.8+587.8 (153) 0.471
ALT, U/L 104.7+76.2 (25)  191.6+430.0 (154) 0.316
Alkaline-phosphatase, U/L 204.4+£140.9 (11) 195.®4487) 0.863
LDH, U/L 560.7+267.5 (7) 631.1+833.0 (71)  0.825
Serum creatinine, pmol/L 1.22+0.805 (18) 1.76x5186) 0.651
CRP, mg/L 122.8+81.9 (20) 82.1+82.1 (127) 0.041
Blood WBC, x16/L 7.6+3.1 (25) 6.9+3.1 (160) 0.323

Blood hemoglobin, g/L
Blood platelets, x1UL
Outcome

Duration of hospitalization, days 6.75+3.57 (20)
Defervescence after effective

therapy, days
Total duration of fever, days

13.616.4 (25) 13.7+3.2 (160) 0.914

124.8463.7 (25)  126.1+70.4 (158)  0.931

6.20+4.79 (137)  0.625
2.76+3.10 (21) 2.66+3.67 (147)  0.904
8.57+3.25 (21) 9.21+5.16 (149)  0.579
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