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Abattoir associated Abattoir associated zoonoseszoonoses
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LeptospirosisLeptospirosis
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Triathlon athletes casesTriathlon athletes cases

Lake Springfield, ILLake Springfield, IL
Unexplained acute febrile illness amongUnexplained acute febrile illness among
athletes participating in TRIATHLONSathletes participating in TRIATHLONSathletes participating in TRIATHLONSathletes participating in TRIATHLONS
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FIGURE 1. Onset of febrile illness among suspected (n=60) and laboratory-
confirmed (n=30) case-patients who participated in the Springfield, Illinois,

5

( ) p p p p g , ,
triathlon, by date -June 21-August 13, 1998*
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EcoEco--challenge caseschallenge casesEcoEco challenge caseschallenge cases
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Of the 309 athletes from 26 countries who participated,
109 fell ill and 25 became severely ill, requiring prolonged hospitalization8/25/2008
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LeptospiresLeptospires historyhistoryp pp p yy
•• Discovery of the infective agentDiscovery of the infective agentDiscovery of the infective agentDiscovery of the infective agent

–– L. L. icterohaemorrhagiaeicterohaemorrhagiae
–– Stimson (1907)Stimson (1907)
––HubernerHuberner & Reiter (1915)& Reiter (1915)

Dr. WeilDr. Weil

( )( )
–– Inada et al (1916)Inada et al (1916)
IdId H kiH ki I &I & W iW i (1916)(1916)–– IdoIdo, , HokiHoki, Ito, & , Ito, & WaniWani (1916)(1916)

•• Creation of Genus Creation of Genus LeptospiraLeptospirap pp p
––Noguchi (1917Noguchi (1917‐‐8)8)
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MicrobiologyMicrobiologygygy
•• 0.1 0.1 μμmm x 6 x 6 –– 20 20 μμmm

•• Pointed ends bent into distinct hooksPointed ends bent into distinct hooks

•• Helical amplitude is 0.1 to 0.15 Helical amplitude is 0.1 to 0.15 μμmm
and wavelength is 0 5and wavelength is 0 5 μμmmand wavelength is 0.5 and wavelength is 0.5 μμmm

•• Highly motileHighly motileg y ot eg y ot e

•• Pass through 0.22Pass through 0.22‐‐0.45 0.45 μμmm
filtersfilters

Levett, 2001
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L. L. interrogansinterrogans sensusensu latolato
 Genospecies No. of serovar  Pathogenecity

1 Leptospira interrogans sensu 81 Pathogenic

gg

1 stricto 81 Pathogenic

2 Leptospira borgpetersenii 42 Pathogenic 
3 Leptospira inadai 10 Pathogenic 
4 Leptospira noguchii 20 Pathogenic4 Leptospira noguchii 20 Pathogenic
5 Leptospira santarosai 58 Pathogenic 
6 Leptospira weilii 15 Pathogenic 
7 Leptospira kirschneri 26 Pathogenic 
8 Leptospira biflexa 2 Non-pathogenic
9 Leptospira meyeri 4 ? 

10 Leptospira wolbachii 2 Pathogenic 
11 Leptospira fainei 1 Pathogenic11 Leptospira fainei 1 Pathogenic
12 Turneria parva 1 Non-pathogenic 
13 Leptonema illini 3 Non-pathogenic 
14 Leptospira genomospecies 1 1 ? 
15 Leptospira alexanderi 6 Pathogenic
16 Leptospira genomospecies 3 1 ? 
17 Leptospira genomospecies 4 1 ? 
18 Leptospira genomospecies 5 1 ?18 Leptospira genomospecies 5 1 ?
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Cultural characteristicsCultural characteristicsCultural characteristicsCultural characteristics

•• Obligate aerobesObligate aerobes

•• Generation time: 4.5 (7Generation time: 4.5 (7‐‐12) hrs at 3012) hrs at 30℃℃

•• Require vitamins BRequire vitamins B11 and Band B1212, long, long‐‐chain fatty chain fatty 

acids, cannot synthesize fatty acids acids, cannot synthesize fatty acids de novode novo
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Cultural characteristicsCultural characteristicsCultural characteristicsCultural characteristics

•• Use ammonium salts as nitrogen sourceUse ammonium salts as nitrogen source

•• Resist Resist pyrimidinepyrimidine analogue such as 5analogue such as 5‐‐

fluorouracil (5fluorouracil (5‐‐FU)FU)(( ))

•• EMJH medium (EMJH medium (tweentween‐‐albumin medium)albumin medium)EMJH medium (EMJH medium (tweentween albumin medium)albumin medium)
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Cultural characteristicsCultural characteristicsCultural characteristicsCultural characteristics
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Laboratory diagnosisLaboratory diagnosisy gy g

I l ti b di t ltI l ti b di t lt•• Isolation by direct cultureIsolation by direct culture

•• Microscopic methodsMicroscopic methodspp

–– DarkDark‐‐field microscopyfield microscopy

–– Basic Basic fuchsinfuchsin or silver stainor silver stain

–– ImmunofluorescentImmunofluorescent stainstainImmunofluorescentImmunofluorescent stainstain

–– ImmunoenzymaticImmunoenzymatic stainstain

–– In situIn situ hybridizationhybridization
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Laboratory diagnosisLaboratory diagnosisLaboratory diagnosisLaboratory diagnosis

•• Serological testsSerological tests

–– AgglutinationAgglutination

i i ( A )i i ( A )••Microscopic (MAT), Microscopic (MAT), 

MacroscopicMacroscopicMacroscopicMacroscopic

••Microcapsule, Latex particlesMicrocapsule, Latex particlesMicrocapsule, Latex particlesMicrocapsule, Latex particles
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Laboratory diagnosisLaboratory diagnosisLaboratory diagnosisLaboratory diagnosis

–– CounterimmunoelectrophoresisCounterimmunoelectrophoresis (CIE)(CIE)

(( ))–– ELISA (ELISA (IgIg M), Dipstick, RIA, ERIAM), Dipstick, RIA, ERIA

IHAIHA–– IHAIHA

D t ti b l i id bD t ti b l i id b•• Detection by nucleic acid probesDetection by nucleic acid probes

DNA lifi ti PCRDNA lifi ti PCR•• DNA amplification, PCRDNA amplification, PCR
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Microscopic agglutination test (MAT)Microscopic agglutination test (MAT)Microscopic agglutination test (MAT)Microscopic agglutination test (MAT)

AntigenAntigen

bratislavabratislava grippotyphosagrippotyphosa

hh b lb lshermanishermani balcanicabalcanica

k i kik i ki lilikennewickikennewicki autumnalisautumnalis

i li l i t h h ii t h h icanicolacanicola icterohaemorrhagiaeicterohaemorrhagiae

titertiter≧≧ 1 : 100 as positive1 : 100 as positive
19

titer titer ≧≧ 1 : 100 as positive1 : 100 as positive
8/25/2008



MC test
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Latex agglutinationLatex agglutinationLatex agglutinationLatex agglutination
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LeptoLepto lateral flowlateral flowLeptoLepto--lateral flowlateral flow
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TransmissionTransmission

leptospiuria
contamination ofcontamination of
il d t ithil d t ith

skin & mucusleptospiuria soil and water withsoil and water with
urine containingurine containing

leptospiresleptospires

skin & mucus

skin, oral and
nasal mucosaenasal mucosae

K Harrington LSU SVM ©ECH 1999
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Main clinical features of Main clinical features of 
leptospirosisleptospirosis in animalsin animals

 Cattle Pigs Dogs Rodents 
Fever + + + +Fever + + + +
Conjunctivitis + ? + + 
J di ( ) ( )Jaundice + + (+) (+)
Mastitis + - - - 
Pneumonia + - - - 
Abortion/ 1-3 2-4 - -Abortion/ 
stillbirth 

1 3 2 4 
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Levett, 2001,
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Swine Swine leptospirosisleptospirosisS eS e eptosp os septosp os s
重要性重要性重要性重要性

經濟上的嚴重損失經濟上的嚴重損失
對人類健康造成危害對人類健康造成危害對人類健康造成危害對人類健康造成危害

臨床症狀臨床症狀

母豬流產、產下虛弱小豬母豬流產、產下虛弱小豬
病理變化病理變化病理變化病理變化

間質性腎炎間質性腎炎

腎臟間質有白色小點腎臟間質有白色小點腎臟間質有白色小點腎臟間質有白色小點
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BovineBovine leptospirosisleptospirosisBovine Bovine leptospirosisleptospirosis
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L t i iL t i i i hi hL t i iL t i i i hi hLeptospirosisLeptospirosis in humansin humansLeptospirosisLeptospirosis in humansin humans
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LeptospirosisLeptospirosis in humansin humansLeptospirosisLeptospirosis in humansin humansLeptospirosisLeptospirosis in humansin humansLeptospirosisLeptospirosis in humansin humans

Early sign:Early sign:Early sign: Early sign: 

calf muscle paincalf muscle paincalf muscle pain calf muscle pain 

and tendernessand tendernessand tendernessand tenderness

小腿肚痛小腿肚痛小腿肚痛小腿肚痛
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Clinical featuresClinical features
•• Presents in four broad clinical categoriesPresents in four broad clinical categories

•• a mild, influenzaa mild, influenza‐‐like illnesslike illness

••Weil's syndrome  Weil's syndrome  

••Meningitis /Meningitis / meningoencephalitismeningoencephalitisMeningitis / Meningitis / meningoencephalitismeningoencephalitis

ll h hh h i h ii h i•• Pulmonary Pulmonary haemorrhagehaemorrhage with respiratory with respiratory 
failurefailure

8/25/2008 34
WHO, 2003



Clinical features (cont.)Clinical features (cont.)( )( )
•• Nonspecific symptomsNonspecific symptoms

•• First stage symptoms lasts 3 to 7 days, typical First stage symptoms lasts 3 to 7 days, typical g y p y , ypg y p y , yp
fluflu‐‐like like 
•• feverfeverfever fever 
•• severe headachesevere headache
••muscle painmuscle pain••muscle painmuscle pain
•• chills chills 

•• 90 to 95% of the cases not serious and clear 90 to 95% of the cases not serious and clear 
up on their ownup on their own Bharti, et al., 2003
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up on their own up on their own  , ,
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Clinical features (cont.)Clinical features (cont.)( )( )
•• 5 t0 10% of the patients develop a serious 5 t0 10% of the patients develop a serious 
diseasediseasedisease disease 
––Weil's syndrome Weil's syndrome 

•• jaundicejaundice•• jaundicejaundice
•• acute liver and renal failure acute liver and renal failure 
h t ih t i•• hypotension hypotension 

•• rash rash  Bharti, et al., 2003

•• anemia anemia 
•• shock shock 

––Meningitis / Meningitis / meningoencephalitismeningoencephalitis
––Pulmonary Pulmonary haemorrhagehaemorrhage with respiratory with respiratory 

36

yy gg p yp y
failurefailure
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Clinical features (cont.)Clinical features (cont.)( )( )

•• Clinical diagnosis is difficult because of the Clinical diagnosis is difficult because of the 
varied and nonvaried and non‐‐specific presentationspecific presentationp pp p

ff•• Confusion with other diseasesConfusion with other diseases

WHO, 2003
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Differentiate from patients with Differentiate from patients with 
h d hh d h l il i ddsevere headache, severe headache, myalgiamyalgia and and 
fever such asfever such as

LepthangamushiLepthangamushi syndromesyndrome

Dengue feverDengue fever

Vi l h titiVi l h titiViral hepatitisViral hepatitis

Typhoid feverTyphoid feverypyp

Relapsing feverRelapsing fever

RickettsialRickettsial infectioninfection

MalariaMalaria
38

MalariaMalaria
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Case reportCase reportpp
•• Case 1Case 1: fever, abdominal pain, acute renal : fever, abdominal pain, acute renal 
failure, jaundice, failure, jaundice, hemophagocytosishemophagocytosis, , 
pancytopeniapancytopenia,, agamaglobulinemiaagamaglobulinemia ;;pancytopeniapancytopenia, , agamaglobulinemiaagamaglobulinemia ;;

mortalitymortality

•• Case 2Case 2: fever abdominal pain acute renal: fever abdominal pain acute renalCase 2Case 2: fever, abdominal pain, acute renal : fever, abdominal pain, acute renal 
failure, jaundice, respiratory failure, aseptic failure, jaundice, respiratory failure, aseptic 

i itii itimeningitis ;meningitis ;

survived after Penicillin treatmentsurvived after Penicillin treatment
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First survival case of severe First survival case of severe 
leptospirosisleptospirosisleptospirosisleptospirosis (Weil’s Disease)(Weil’s Disease)
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Case definitionCase definition--TaiwanTaiwan
•• SuspectedSuspectedpp

•• SeropositiveSeropositive

•• ≥≥ 1:1001:100

•• ProbableProbableProbableProbable

•• ≥≥ 1:4001:400

•• ConfirmedConfirmed

•• FourFour‐‐fold risefold rise•• FourFour fold risefold rise

•• Isolation +Isolation +
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LeptospirosisLeptospirosis in CGMHin CGMHp pp p
Confirmed (Severe)( )
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治療前治療前 治療後治療後治療前治療前 治療後治療後

茶色尿 正常尿長庚長庚 楊智偉楊智偉 教授教授 提供提供
8/25/2008 44



慈濟醫學中心慈濟醫學中心 王立信副院長提供王立信副院長提供
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超音波檢查超音波檢查超音波檢查超音波檢查
腎臟腫大腎臟腫大 長庚長庚 楊智偉楊智偉 教授教授 提供提供

20012001--1010--8   13.3 cm 8   13.3 cm 20012001--1111--12   10.3 cm 12   10.3 cm 

治療前治療前 治療後治療後

吳吳xx昌昌 20317506 200120317506 2001--1010--6 ~ 106 ~ 10--1818
8/25/2008 46



鉤端螺旋體感染與肺出血鉤端螺旋體感染與肺出血鉤端螺旋體感染與肺出血鉤端螺旋體感染與肺出血
長庚長庚 楊智偉楊智偉 教授教授 提供提供

20022002--99--11 20022002--99--22 20022002--99--33 20022002--99--66
Start penicillinStart penicillin

Dipstick LeptoDipstick Lepto 鍾鍾XX麒麒 2050464720504647

Fever, Hemoptysis,Fever, Hemoptysis,
Dyspnea,Dyspnea,
ThrombocytopeniaThrombocytopenia

DischargedDischarged
Dipstick Lepto Dipstick Lepto 
IgM +++IgM +++ MAT MAT L shermaniL shermani, , 

1:64001:6400-->800>800

ThrombocytopeniaThrombocytopenia
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青黴素的效用青黴素的效用

劉劉 x x 昌昌 3989228 (1)3989228 (1)

青黴素的效用青黴素的效用

治療前治療前 治療後治療後
劉劉 x x 昌昌 3989228 (1)3989228 (1)

Nov 28  1996Nov 28  1996 Nov 30  1996Nov 30  1996Nov 28, 1996Nov 28, 1996 Nov 30, 1996Nov 30, 1996
長庚長庚 楊智偉楊智偉 教授教授 提供提供
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CutaneousCutaneous infection ininfection in
t kt kmeatworkersmeatworkers
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PPE (personal protectivePPE (personal protectivePPE (personal protective PPE (personal protective 
equipment) at workequipment) at workq p )q p )
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High efficiency particulate air (HEPA) High efficiency particulate air (HEPA) 
mask for tuberculosis precautionmask for tuberculosis precaution

Hardin, 2000
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Battery powered HEPA filtered hood, Battery powered HEPA filtered hood, 
for suspected cases of tuberculosisfor suspected cases of tuberculosisfor suspected cases of tuberculosisfor suspected cases of tuberculosis

H di 2000Hardin, 2000
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Hardin, 2000
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MMWR, 2007
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HandHand--washing agents washing agents g gg g
•• Liquid soap dispensed by a hand or foot pump Liquid soap dispensed by a hand or foot pump 
is recommendedis recommendedis recommendedis recommended

•• AlcoholAlcohol‐‐based hand sanitizers can be used if based hand sanitizers can be used if 
soap and water cannot be made available andsoap and water cannot be made available andsoap and water cannot be made available and soap and water cannot be made available and 
are effective against multiple common disease are effective against multiple common disease 
agents (e gagents (e g shigashiga toxintoxin producingproducing E coliE coliagents (e.g., agents (e.g., shigashiga toxintoxin‐‐producing producing E. coliE. coli, , 
SalmonellaSalmonella, and , and CampylobacterCampylobacter). However, ). However, 
they are ineffective against certain organisms they are ineffective against certain organisms 
(e.g., bacterial spores, (e.g., bacterial spores, CryptosporidiumCryptosporidium, and , and ( g p( g p yp pyp p
certain viruses)certain viruses)
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HandHand--washing agents washing agents 
•• The U.S. FDA recommends using an alcoholThe U.S. FDA recommends using an alcohol‐‐
based hand sanitizer with a concentration of based hand sanitizer with a concentration of 
60% or higher to be effective against common 60% or higher to be effective against common g gg g
disease agents disease agents 

•• Hand sanitizers are less effective if hands are Hand sanitizers are less effective if hands are 
visibly soiled. Therefore, visible contamination visibly soiled. Therefore, visible contamination 
and dirt should be removed to the extentand dirt should be removed to the extentand dirt should be removed to the extent and dirt should be removed to the extent 
possible before using hand sanitizerspossible before using hand sanitizers
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• “Hand Gel Not an Infection Cure‐all” January 30, 2008

• Doctors and nurses on the go often skip soap 
and water in favor of an alcohol‐based handand water in favor of an alcohol based hand 
gel, thinking the quick‐acting goo will kill 
bacteria on their hands and curb the spread ofbacteria on their hands and curb the spread of 
infection. It turns out that's not enough
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