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Leptospirosis




Triathlon athletes cases

Lake Springfield, IL
Unexplained acute febrile illness among
athletes 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,
triathlon, by date -June 21-Auqust 13, 1998*
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Outbreak of leptospirosis (confirmed and suspect cases)
among 312 participants, Eco Challenge 2000, Malaysia
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Eco Challenge Sabah: Expedition race, a multisport event held during
20 Augustto 3 September at various sites in Sabah in Malaysian Bomeo

Sendle, Mhrch 2 YWorld Health Crganization / Communicable Disease Programmes
Of the 309 athletes from 26 countries who participated,
109 fell ill and 25 became severely ill, requiring prolonged hospitalization
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Leptospires history

* Discovery of the infective agent

—L. icterohaemorrhagiae
—Stimson (1907)

—Huberner & Reiter (1915) | %
—Inada et al (1916) ‘

Dr. Weil

* Creation of Genus Leptospira
—Noguchi (1917-8)

8/25/2008 9



8/25/2008

10



8/25/2008

Microbiology
0.1umx6-20 um
Pointed ends bent into distinct hooks

Helical amplltude is 0.1 to 0.15 um
and wavelength is 0.5 um —

Highly motile

Pass through 0.22-0.45 um
filters

Levett, 2001
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L. Interrogans sensu lato

Genospecies No. of serovar Pathogenecity
1 Le,t_)tospira interrogans sensu 31 Pathogenic
stricto

2 Leptospira borgpetersenii 42 Pathogenic

3 Leptospira inadai 10 Pathogenic

4 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 fainer 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 ?

8/25/2008




Cultural cha
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e Obligate aerobes
e Generation time: 4.5 (7-12) hrs at 30°C
e Require vitamins B, and B,,, long-chain fatty

acids, cannot synthesize fatty acids de novo



Cultural characteristics

e Use ammonium salts as nitrogen source
e Resist pyrimidine analogue such as 5-

fluorouracil (5-FU)

e EMJH medium (tween-albumin medium)



Cultural characteristics
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Laboratory diagnosis

e |solation by direct culture

e Microscopic methods
— Dark-field microscopy
— Basic fuchsin or silver stain
— Immunofluorescent stain
— Immunoenzymatic stain

— In situ hybridization



Laboratory diagnosis

e Serological tests
— Agglutination
e Microscopic (MAT),
Macroscopic

e Microcapsule, Latex particles



Laboratory diagnosis

Ll ""J A 1 LA

— Counterimmunoelectrophoresis (CIE)
— ELISA (Ig M), Dipstick, RIA, ERIA
— IHA

e Detection by nucleic acid probes

e DNA amplification, PCR



Microscopic agglutination test (MAT)

Antigen
bratislava grippotyphosa
shermani balcanica

kennewicki autumnalis

canicola icterohaemorrhagiae

titer = 1: 100 as positive
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Reaction Patterns of Leptospira-MC Test

LIFAES-MCikun » RIS —

ZEE T & |
L R T [N ) pHarvding (LRI ITE
(=] () (14 {2+4) (3+)

g0 # e B AR SR AT

JaPaM BAOPHILEZATION LABODRATORY

20



8/25/2008

- i+ §+ 3_+ 4_+

INTERPRETATION




-
®

o

©
-
)
-

o)

o)
©

/
N

Q

o

©
—

No agelutination

3 sec

22

8/25/2008



8/25/2008

Lepto-lateral flow

Control line

Test line

Sample well
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Transmission
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contamination of SN & mucus
M soil and water with —_— >
p‘u\-‘\a urine containing  Skin

leptospires

\e‘)‘L 0

skin, oral and
nasal mucosae
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Main clinical features of
leptospirosis in animals

Cattle Pigs Dogs Rodents

Fever + + + +
Conjunctivitis + ? + +
Jaundice + + (+) (+)
Mastitis + - - -
Pneumonia + -

Abortion/ 1-3 2-4

stillbirth

8/25/2008
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Levett, 2001
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Canine Distemper-Adenovirus Type 2-
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Swine leptospirosis
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Bovine leptospirosis
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Leptospirosis in humans
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Clinical features

* Presents in four broad clinical categories
* a mild, influenza-like illness

* Weil's syndrome

* Meningitis / meningoencephalitis

* Pulmonary haemorrhage with respiratory
failure

WHO, 2003



Clinical features (cont.)
* Nonspecific symptoms

* First stage symptoms lasts 3 to 7 days, typical
flu-like
e fever
e severe headache

e miicele nain
Tl Al O P“lll

e chills

* 90 to 95% of the cases not serious and clear
up on thEir OWNn Bharti, et al., 2003



Clinical features (cont.)

510 10% of the patients develop a serious
disease
—Weil's syndrome
* jaundice
* acute liver and renal failure
* hypotension
e rash Bharti, et al., 2003
°* anemia
* shock
— Meningitis / meningoencephalitis
— Pulmonary haemorrhage with respiratory
failure



Clinical features (cont.)

e Clinical diagnosis is difficult because of the
varied and non-specific presentation

e Confusion with other diseases

WHO, 2003



Differentiate from patients with
severe headache, myalgia and
fever such as

» Lepthangamushi syndrome
» Dengue fever
» Viral hepatitis
»* Typhoid fever

» Relapsing fever

* Rickettsial infection

» Malaria

8/25/2008
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Case report

e Case 1: fever, abdominal pain, acute renal
failure, jaundice, hemophagocytosis,
pancytopenia, agamaglobulinemia;

mortality

e Case 2: fever, abdominal pain, acute renal
failure, jaundice, respiratory failure, aseptic
meningitis ;
survived after Penicillin treatment

8/25/2008
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First survival case of severe
iéptOSpiTOSiS (Weil’'s Disease)
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The Official Journal of the
National Kidney Foundation

Leptospirosis: An Ignored Cause of Acute Renal Failure
in Taiwan

Chih-Wei Yang, MD, Ming-Jeng Pan, PhD, Mai-Szu Wu, MD, Yu-Ming Chen, MD,
Yu-Tang Tsen, MD, Chun-Liang Lin, MD, Cheng-Hung Wu, MD, and Chiu-Ching Huang,
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Case definition-Taiwan

Suspected
Seropositive
e >1:100

Probable
e >1:400
Confirmed
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Leptospirosis in CGMH
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2002-9-1 2002-9-2 2002-9-3 2002-9-6

Fever, HemoptysisStart penicillin— Discharged
Dyspnea, ] _ -
ThrombocytopeniaPPStick Lepto %ﬁ% 52/572:12:/77/

IgM +++ 1:6400->800
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DON'T LET

PWho gets it?
IVhat is it?
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Cutaneous Infection In

meatworkers
Organism Frequency
No growth 4
Skin fiora 7
Staphylococcus aureus 16
Escherichia coli 1
Group B pB-haemolytic streptococci and E. coli )
Mixed growth coliforms and Enterococcus faecalis 1
Staphylococcus aureus and E. coli 1
Staphylococcus aureus and Streptococcus pyogenes 1
Staphylococcus aureus and Citrobacter freundii 1
Total 33

Lillington & Shanahan, 1997
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PPE (personal protective
equipent at work
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High efficiency particulate air (HEPA)
mask for tuberculosis precaution

Hardin, 2000
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Hardin, 2000
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* Sign available at hitp:/fwwww.nasphv. crg/documentscompendiaanimals. himl. Additional resources on animals in public settings or zoonotic diseases
althypets,

Example of a Hand-Washing Sign*

Directions for Washing Hands

HOW
Wet hands with running water

Place soap into palms
Rub together to make a lather

Scrub hands vigorously for
20 seconds

Rinse soap off hands

Dry hands with disposable paper
“*  towels, not on clothing

WHEN
After going to the toilet @

Upon exiting animal areas @
Before eating @

Before preparing foods @

After removing soiled @
clothes or shoes

are availzble at hitp:hwww coc.govihe

8/25/2008
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Hand-washing agents

e Liquid soap dispensed by a hand or foot pump
is recommended

* Alcohol-based hand sanitizers can be used if
soap and water cannot be made available and
are effective against multiple common disease
agents (e.g., shiga toxin-producing E. coli,
Salmonella, and Campylobacter). However,
they are ineffective against certain organisms
(e.g., bacterial spores, Cryptosporidium, and
certain viruses)
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Hand-washing agents

e The U.S. FDA recommends using an alcohol-
based hand sanitizer with a concentration of
60% or higher to be effective against common
disease agents

 Hand sanitizers are less effective if hands are
visibly soiled. Therefore, visible contamination
and dirt should be removed to the extent
possible before using hand sanitizers
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e “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 hand
gel, thinking the quick-acting goo will kill
bacteria on their hands and curb the spread of
infection. It turns out that's not enough
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