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SUMMARY

Departinent of Clinical Medicine and Emerging Pathologies and Regional Centre of Reference for Leptospirosis,

Leptospirosis is a zoonosis with a worldwide distribution very common in most countries. In
lialy this acute febrile illness is more frequent in the Northern than in the Southern regions.
In the period 1994-1996, the number of cases of Leptospirosis in Sicily was lower with respect
to the northern-central regions (7.2% and 73.4% respectively).

Between January 1990 and December 1999, a total of 9 leptospirosis cases were observed in
the Regional Centre for Leptospirosis of Palermo.

The patients were all males (age between 22 and 59 years) and their occupations varied. Laboratory
diagnosis is perfomed by the classical microagglutination microscopical (MAT) but this test is
very complex and time-consuming.

This study compared the classical MAT with ELISA IgM by using 19 serum samples from 9
patients with confirmed leptospirosis.

We also tested 23 serunt samiples from blood-donors and 29 serum samples from patients with
other infectious diseases.

By the MAT and the PanBio IgM ELISA all sera from patients were found fo be positive.

Our results indicate that MAT represents the test with the highest degree of specificity (100%),
but ELISA is simpler to perform, considering the favourable degree of sensitivity (100%) and
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specificity (95.9%).
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INTRODUCTION

Leptospirosis is a zoonosis with a worldwide dis-
tribution very common in most countries.
This acute febrile illness, is caused by microor-
ganisms of the genus Leptospira.

At the moment, more than 200 pathogenic
Leptospira serovars have been identified.

In temperate climates the risk of acquiring the
disease is associated with occupational factors
or with recreational exposure, through indirect
contact with the urine of infected host animals
(Mansueto and Trimarchi, 1984), (Ciceroni et al.,
1988), (Cacciapuoti et al., 1994). Early diagno-
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sis of leptospirosis is important, since a delayed
diagnosis could have a high mortality rate among
the patients with the most severe presentations.
According to data of a national epidemiological
study performed in the period 1994-1996
(Ciceroni et al., 2000), the number of cases of
Leptospirosis in Sicily was lower than that in
Northern and central regions of Italy. In fact in
the same period, regions like Veneto, Lombardia
and Piemonte which comprise 30.9% of the State
population, reported 73.4% of the total cases ver-
sus 7.2% of the Southern regions (Sicily and
Sardinia included).

Diagnosis of human leptospiral infection is based
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on either isolation of the Leptospira from body-
fluids of the patient or demonstration of a rise
in specific anti-leptospiral antibodies (Gsell,
1990). Isolation, the gold standard for diagno-
sis, is not always successful and is difficult to per-
form, especially in not sufficiently equipped lab-
oratories. In addition, samples for diagnostic pur-
poses (blood, urine, etc.) are obtained in gener-
al when microorganisms are not demonstrable
peripherically (Ciceroni et al., 1989). Other more
recent DNA-based methods, are not routinely
applied. Consequently laboratory diagnosis of lep-
tospirosis is based on serological methods. The
main methods for this purpose are the micro-
scopic agglutination test (MAT) which is the cor-
nerstone of the serodiagnosis of this illness
(Gussenhoven et al., 1997), the Enzyme linked
immuno-sorbent assays (ELISAs) (Ferdico et al.,
1988), and the indirect fluorescent-antibody tests
(Appassakij er al., 1995).

Although the microscopic agglutination test
(MAT) is the reference test for diagnosis, this test
is time consuming, requires a specialized oper-
ator for interpretation and the use of a battery
of leptospires belonging to different serovars, and
hence the maintenance of stock cultures; in addi-
tion, the use of live organisms creates a risk of
laboratory-acquired infection.

In alternative (or in addition to MAT) an
immunoglobulin M (IgM) enzyme-linked
immunosorbent assay (ELISA) (Winslow er al.,
1997) is often used in routine diagnostic labo-
ratories.

The method bypasses most of the difficulties
encountered with MAT. In addition, and inter-
estingly, ELISA may assay a great number of
samples and gives a less subjective result than
MAT.

In this study we evaluate the clinical and labo-
ratory features of the patients and moreover the
serologic diagnosis of Leptospirosis, by com-
parison of the performance of the classic MAT
versus a rapid commercially available ELISA for
the detection of leptospiral-specific IgM.

In the other side of medal, this ELISA Kit
includes only antigens obtained [rom some
serovars (Canicola, Djiasiman, Kremastos,
Nikolaevo, Celledoni, Grippotyphosa,
Copenhageni, Szwajizak), not necessarily cir-
culating in all countries. The present paper com-
pares MAT and an ELISA method obtained from

the market to evaluate:

a) the applicability also in our setting;

b) the kinetics ol antibody response in our
patients.

MATERIALS AND METHODS

Patients

Between January 1990 and December 1999, a
total of 9 leptospirosis cases were observed in the
Regional Centre for leptospirosis of Palermo.
The patients were all males, and their age was
between 22 and 59 years.

The case distribution according to sex and age
revealed that leptospirosis is a disease predom-
inantly affecting adult males of working age (15-
64 years).

The occupation of the patients varied; two were
unemployed, 1 was retired, 1 a construction
worker, 1 farmer, 1 fisherman, 1 sewage work-
er, and 1 animal keeper.

Five person’s occupations involved contact with
animals and/or polluted waters.

The probable source of infection and the mode
of exposure were estabilished for 6 of the 9 cas-
es of confirmed Leptospirosis. In fact, the
source was contact with animals for 3 cases, and
contact and/or ingestion of polluted water for 3
cases. Incriminated water sources of lep-
tospirosis infection were fresh water (lettuce 1
case), and stagnant waters (2 cases).

Sera

19 serum samples were obtained at different
stages of disease (from 10 to 30 days from the
start ol symptoms) [rom 9 patients with con-
firmed leptospirosis.

Blood was collected by venipuncture and was
allowed to clot. Samples were centrifuged and
serum was collected and stored at -20°C until
processed.

In addition, we also tested 23 serum samples
from blood-donors and 29 from patients with
leishmaniasis, brucellosis, toxoplasmosis,
cytomegalovirus (CMV)-infection, rickettsiosis,
echinococcosis, salmonellosis and HIV-infection.
As controls, validated positive and negative sera
obtained [rom the National Reference Centre for
Leptospirosis (Istituto Superiore di Sanita,
Rome) were also included.
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MAT

All sera were tested using suspensions of 19 live
leptospiral strains (serovars are given in paren-
theses): Mezzano I (Pomona), Pavia 1 (Bataviae),
Moskva V (Grippo typhosa), Bianchi 1
(Icterohaemorragiae), Ballico (Australis), Topino
1 (Sejroe), Riccio 37 (Lora), Castellon 3
(Castellonis), Hardjoprajitno (Hardjo), Wijnberg
(Copenhagent), Akiyami A (Autumnalis), Riccio
2 (Bratislava), Mus 24 (Saxkoebing), Hebdomadis
H (Hebdomadis), Alarik (Canicola), Zanoni
(Zanonti), Poi (Poi), Mitis Jhonson (Tarassovi),
Sari (Mini). Each sample of serum was tested at
a 1:100 dilution with the single strain by incu-
bating at 33°C for 90 min. After this time, the
degree of agglutination was determined by dark-
field microscopy examination at a final magni-
fication of 25 X. The endpoint antibody titre was
defined as the highest dilution that agglutinat-
ed 50% or more of the leptospires.

The positive sera were titrated with the specif-
ic serovar(s) with wich they reacted, using the
following dilutions: 1:100, 1:320, 1:1000, 1:3200,
1:10000, 1:32000.

Leptospira infection was diagnosed if a fourfold
increase in serum titre was observed indicating
a seroconversion, or if the titre was 21:320 in one
serum sample.

ELISA

We used a commercial Enzyme-Linked Immuno-
Sorbent Assay for detection of IgM antibody
(PanBio, Brisbane, Queensland, Australia)
according to the instructions of the manufacturer.
The microwells were coated with the following
leptospira antigens: Canicola, Djiasiman,
Kremastos, Nikolaevo, Celledoni, Grippotyphosa,
Copenhageni, Szwajizak.

Before testing, all sera were treated with IgG-
removal (Stellar, Medical Systems S.p.A.,
Genova, Italy) and diluted 1:100 in the diluent
provided with the ELISA kit.

Briefly, 100 ul of each dilution were transferred
to leptospira antigen-coated microwell strips,
including cut-off calibrator and control sera, and
incubated for 30 min at 37°C.

After washing six times with wash buffer, bound
IgM was detected using 100 ul/well HRP conju-
gated anti-human IgM (Horseradish peroxidase
conjugated sheep anti-human IgM) for 30 min
at 37°C and after washing again, 100 ul/well TMB

(A mixture of 3,3, 5, 5'-tetramethylbenzidine and
hydrogen peroxide) substrate for 10 min at room
temperature.

The reaction was stopped by the addition of 100
ul/well of 1M phosphoric acid per well and read
at 450 nm with a microtiter plate reader
(Metertech £ 960, Medical Systems S.p.A.,
Genova, Italy), with a reference filter at 600 nm.
Positivity was determined by comparison with
a reference serum sample (cut-off calibrator).
PanBio units were obtained by calculating the
ratio of the cut-off absorbance to the sample
absorbance and multiplying by 10.

A positive sample was defined as having >11
PanBio units.

RESULTS

Clinical symptoms and signs are reported in table
1. Except for fever, jaundice and hepato/
splenomegaly present in all patients, other data
are less present.

The laboratory features identified in the 9 cas-
es were: high blood nitrogen (9), high

TABLE 1 - Clinical features of 9 patients
with Leptospirosis

Symptoms and signs . No of patients

Fever 9
7Jaundice T 9 e
I Hepato & splenomegaly e 9

Exanthema . Pmk 2 i
7chal failure Pl 2 ]

Vomiting T 2

Abdominal pain L 2

Diarrhoea - 2 N
7Arthr0mya]gias - 1 ]

Confusion - 1

Meningitidis - 1

Influenza like symptoms 1
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TABLE'2 - Labaratory features of patienits bilirubin (9), 1‘ncreased levels of creamee (4),
- : . amylase (4), lipase (4) and transaminases (4)
Laboratory features No of patients (Table 2).
= By the MAT and the PanBio IgM ELISA all sera
Hyperazotemia 9 o : , o e
ST L | from patients with leptospirosis were found to
Hyperbilirubinemia 9 be positive (Table 3).

— MAT found the largest serum-positivity for the
Hyperamylasemia 4 following strains: Bianchi, Wijnberg, Riccio 2,
—— . i | Alarik, Ballico, Hebdomadis, Castellon (mini-

JPELURESET | mum titre 1:320, maximum titre 1:32000).

L | ; : :
Hypertransaminasemia 4 All 29 sera from patients with (.:llseases other than

N ——————— leptospirosis were found negative by the MAT and
Hypercreatininaemia 4 2/29 (6.8%) were found positive by the PanBio

IgM ELISA (1 rickettsiosis and 1 toxoplasmosis).
TABLE 3 - Comparison of results by ELISA and MAT [or Leptospirosis
ELISA MAT
Group TOTAL POS Te POS %%
A Blood donors 24 1 41 0 0
B Other pathologies 29 i 6.81 0 0
& Patients 19 19 100 19 100
*1 Rickettsiosis and 1 Toxoplasmosis
s
60 }
ELISA g
UNITS
5ot : .
.
40 b
sl %
FIGURE 1 - Results of
20} . ELISA test for Leptospirosis
Horizontal bars represent
arithmetical mean (+ SE)
for three groups.
10F A. Blood donors (X = 5.25;
SE = 1.84).
HI H E‘:::::::: |_£ B. Other parhologies (f =
LR RN RN YT LR Ry s S.OSJ,SE:z-OZ)-
4 A C v C. Patients with Lepto-
£ spirosis (¥ = 41.07; SE =
2.4).
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The 24 serum samples from blood donors were
found negative by the MAT and 1/24 (4.1%) was
found positive by the PanBio IgM ELISA.
Results of ELISA (PanBio units) are reported in
Figure 1.

ELISA SPECIFICITY

The sensitivity of ELISA was 100% (19/19) and
specificity 93.1% (other pathologies) and 95.8%
(blood donors).

The PPV (Positive Predictive Value) was 95%, and
the NPV (Negative Predictive Value) 100%

DISCUSSION

The low number of clinically and serologically
identified cases of Leptospirosis in this paper con-
firm the fact that Leplospirosis is a sporadic dis-
ease in Sicily, and generally in southern regions
of Ttaly. This sporadicity represents a pitfall
because symptoms and signs of the disease are
irrelevant for diagnostic purposes especially in
non endemic areas (Mansueto and Trimarchi,
1984).

However an adequate surveillance of this pathol-
ogy is very important especially but not only
because the aetiological situation is variable with
changing roles of different reservoirs as sources
of human infection.

In emergencies (i.e. natural disasters, drought,
earthquakes mainly in cases of flood)
(Anonymous, 2000) contacts with rat and mouse
populations may increase, and on the other hand,
the vaccination pressure on dogs and other
domestic animals decreases with related
increased Ileptospira circulation (Baldelli et al.,
2000).

Although performed on a limited number of spec-
imens, our results agree with data from other
authors evaluating the same commercial kit
(ELISA sensitivity 100%; ELISA specificity for
other pathologies 93% and for blood donors 98%)
(Winslow et al., 1997) and confirm that MAT rep-
resents the test with highest degree of specifici-
ty. ELISA is nevertheless more simple and less
dangerous to perform and, more importantly, also
in our setting presents a [avorable degree of speci-
ficity and sensitivity, especially when evaluated

in association with the clinical symptoms and
signs.

We can also conclude that the commercial kit we
assessed, although performed with leptospira cir-
culating prevalently in Australia, is a suitable
screening test for the detection of IgM leptospi-
ra antibodies versus leptospira strains circulat-
ing in Sicilian territory and probably may be
employed in other countries, although MAT
remains the only valid laboratory diagnostic
method.

In conclusion, our results support the use of this
test in Italy and elsenhere although its antigenic
composition is mostly constituted by not local
strains.

In an attempt to elucidate the comparison
between MAT and leptospira IgM currently, a
study is being performed in a greter number of
patients, including non Sicilians, who have shown
a positive MAT for species other than those pres-
ent in our patients. This study is performed in
collaboration with other Regional Referring
Centers and also with the National Reference
Center (Istituto Superiore della Sanita).
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