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Ab stract. Leptospirosis is an en demic dis ease through out Costa Rica,
which could be misdiagnosed be cause man i fes ta tions of this fe brile dis ease
may vary from mild flu-like symp toms to se vere ill ness in volv ing vi tal or gans
such as liver and lungs. There fore an early spe cific di ag no sis is im por tant to
en sure a fa vor able clin i cal out come. The pur pose of this study was to de velop
a Leptospira sp. anti-IgM EIA (Lepto-IgM EIACR) test and to com pare it us ing 
Lepto-Dip stick IgM (Lepto-DS IgM) and PanBio-EIA IgM with the Mi cros copy
Ag glu ti na tion test (MAT) as a ref er ence as say. Sera from 736 healthy blood
do nors were used as neg a tive con trols to cal cu late spec i fic ity (97.1%), Con fi -
dence In ter val 95 (CI (96-98). Cross re ac tiv ity was eval u ated in 268 pa tient
sam ples with 6 dif fer ent dis eases. Den gue and mea sles had the high est cross
re ac tiv ity (16%) while ru bella showed the low est (3%). To de ter mine the sen si -
tiv ity of the Lepto- IgM EIACR, 33 sam ples pos i tive by MAT of 96 paired sam -
ples from pa tients with symp toms re lated to leptospirosis in fec tion were
tested. Lepto-IgM EIACR reached a sen si tiv ity of 90.9% (CI 81-100), while
Lepto-DS IgM was 48.5% (CI (31-66). The most fre quent serovars de tected by
MAT in these paired sam ples were Hebdomadis 14.7%, Hardjo 11.8%, Pomona
8.8% and Icterohaemorrhagiae 5.9%. Fur ther more 59 fe brile pa tient sam ples
were tested ini tially with PanBio-EIA IgM, 21 sam ples (35%) were pos i tive.
When these sam ples were re-tested by Lepto-IgM EIACR and Lepto-DS IgM,
80.9% and 33% were pos i tive, re spec tively. The re sults of the eval u a tion in di -
cate that Lepto-IgM EIACR test could be a good al ter na tive to de tect acute
leptospirosis in Costa Rica.
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De sa rro llo de una prueba Lep to-IgM EIACR para diag nos ti car 
la en fer me dad de lep tos pi ro sis en mues tras de pa cien tes de
Cos ta Rica.
Invest Clin 2007; 48(3): 295 - 304
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Re su men. Lep tos pi ro sis es una en fer me dad fe bril en dé mi ca en Cos ta
Rica que pue de ser mal diag nos ti ca da, ya que sus ma ni fes ta cio nes va rían des -
de sín to mas si mi la res a gri pe, has ta en fer me da des se ve ras que afec tan ór ga -
nos vi ta les como el ri ñón, hí ga do o pul món. Por ello es im por tan te un diag -
nós ti co es pe cí fi co y tem pra no. El pro pó si to de este es tu dio fue de sa rro llar un
ELISA anti-IgM (Lep to-IgM EIACR) y com pa rar lo con Lep to-Dips tick IgM
(Lep to-DS IgM) y Pan Bio-EIA IgM uti li zan do como prue ba de re fe ren cia la Mi -
croa glu ti na ción MAT. Se usó el sue ro de 736 do na do res de san gre como con -
trol ne ga ti vo para de ter mi nar la es pe ci fi ci dad del en sa yo (97,1%, CI (96-98).
Prue bas de reac ción cru za da fue ron ana li za das en 268 mues tras de pa cien tes
dis tri bui dos en 6 en fer me da des. Den gue y Sa ram pión mos tra ron los va lo res
más al tos de reac ti vi dad (16%) y Ru beo la el más bajo (3%). La sen si bi li dad de
Lep to- IgM EIACR fue 90,9% (CI (81-100), mien tras que Lep to-DS IgM al can -
zó un 48,5% (CI (31-66), la cual se cal cu ló a par tir de 33 sue ros pa rea dos de
96, que fue ron en via dos para el diag nós ti co de Lep tos pi ra sp. Las se ro va rie da -
des más pre va len tes de tec ta das por MAT en es tas mues tras fue ron: Heb do ma -
dis 14,7%, Hard jo 11,8%, Po mo na 8,8% e Icte rohae morr ha giae 5,9%. Adi cio -
nal men te, de 59 mues tras agu das de pa cien tes fe bri les que fue ron ini cial men -
te ana li za das por Pan Bio-EIA IgM, 21 re sul ta ron po si ti vas, de és tas, Lep to-IgM 
EIACR y Lep to-DS IgM, de tec ta ron el 80,9% y 33,3% res pec ti va men te. Los re -
sul ta dos de la eva lua ción in di can que Lep to-IgM EIACR po dría ser una bue na
al ter na ti va para de tec tar lep tos pi ro sis agu da en Cos ta Rica.

Re ceived: 08-03-2006. Ac cepted: 24-01-2007.

INTRODUCTION

Leptospires are mem bers of the
Spirochaetales or der, ac cord ing to Dario
(1) and Lucchesi et al. (2), there are 17
genomospecies, 21 serogroups and more
than 300 serovars; ad di tion ally to non -
patho genic strains (3-5).

Leptospirosis is a zoonosis with world -
wide dis tri bu tion af fect ing mainly ru ral and 
ur ban pop u la tions in trop i cal ar eas, al -
though many cases, both in hu mans and an -

i mals are re ported in Eu rope ev ery year
(4-7). Ac cord ing to re ports from the Min is -
try of Health, leptospirosis is en demic
through out Costa Rica.

Clin i cal man i fes ta tions of this acute
fe brile dis ease may vary from mild flu-like
symp toms to se vere ill ness with re nal fail -
ure and hem or rhagic forms in volv ing vi tal
or gans such as kid neys, liver and lungs.
Weil´s dis ease, can oc cur in some pa tients
and could have a fa tal out come (4, 8). How -
ever, leptospirosis is of ten misdiagnosed as
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den gue, ma laria, men in gi tis, vi ral hep a ti tis, 
en ceph a li tis or in flu enza (9) and there fore
an early spe cific di ag no sis of leptospirosis is 
im por tant to en sure a fa vor able clin i cal out -
come. At the pres ent time the de fin i tive di -
ag nos tic test is the re cov ery of leptospires
from clin i cal spec i mens by cul ture. How -
ever, this pro ce dure is very com plex and re -
quires sev eral weeks of cul ture with low
sen si tiv ity (10). The lab o ra tory di ag no sis
most com monly used is the in crease in sera 
an ti bod ies titers in paired sam ples against
leptospira to de ter mine seroconversion.
The mi cros copy ag glu ti na tion test (MAT) is 
com monly used for this pur pose as a ref er -
ence method (11). How ever, MAT is an in -
ad e quate as say for rapid di ag no sis since it
re quires the test ing of paired sera and the
sen si tiv ity has to be de ter mined by cell cul -
ture and the spec i fic ity is re lated to the
serovars in cluded in the panel. Fur ther -
more, MAT is a la bo ri ous tech nique and
there fore only done in few ref er ence lab o ra -
to ries (12). The en zyme- linked immuno -
absorbent as says (ELISA) is a use ful al ter -
na tive with a high sen si tiv ity to de tect spe -
cific IgM an ti bod ies as a sign of cur rent or
re cent leptospirosis which also gives a more 
ob jec tive in ter pre ta tion of re sults than
other meth ods (13).

Other com mer cially avail able an ti body
tests to de tect spe cific IgM anti-Leptospira
are also com monly used, Lepto-DS IgM
(86.8% sen si bil ity and 92.7% spec i fic ity in
col lected se rum be tween 10 and 30 days of
on set) (3) and PanBio-EIA IgM (100% sen si -
bil ity and 94% spec i fic ity ac cord ing to the
com mer cial spec i fi ca tion sheet).

The pur pose of this study was to de -
velop an EIA test to de tect IgM an ti bod ies
against Leptospira sp. in hu man se rum
sam ples from Costa Rica to di ag nose cur -
rent or re cent leptospirosis (Lepto-IgM
EIACR) and com pare it with other avail able 
re agent kits, MAT, PanBio EIA IgM and
Lepto-DS IgM.

MA TE RI ALS AND METH ODS

Study pop u la tion
A to tal of 736 sera from healthy blood

do nors from the Na tional Blood Bank in
Costa Rica, screened neg a tive by the
Lepto-DS IgM (3) and MAT tests (14), were
used as neg a tive con trols to es tab lish the
spec i fic ity of the as say un der de vel op ment,
Lepto-IgM EIACR. A group of 268 sam ples
were used to de ter mine cross re ac tiv ity
from pa tients with other di ag nos tic dis ease
mark ers, as fol lows: IgM anti-HAV (n = 50), 
cytomegalovirus an ti bod ies IgG with titers
³ 1:12800 (n = 40), den gue an ti bod ies IgM 
(n = 57), mea sles an ti bod ies IgM (n = 32),
ru bella an ti bod ies IgM (n = 36) and syph i -
lis an ti bod ies (n = 53).

Two groups of sam ples were used to
eval u ate sen si tiv ity for Lepto-IgM EIACR.
The first group of 96 paired sera with an in -
clu sion cri te ria with less than 30 days af ter
on set of symp toms in the first sam ples and
more than 15 days of in ter val be tween the
sam ples. These pa tients with symp toms of
leptospirosis, re ferred for di ag nos tic pur -
poses to the Costa Ri can In sti tute for Re -
search and Train ing in Health and Nu tri tion 
(INCIENSA), from dif fer ent re gions of the
coun try (years 1999 to 2001), were an a -
lyzed by Lepto-IgM EIACR and Lepto-DS
IgM in par al lel us ing MAT test as the ref er -
ence as say. The sec ond group, 59 sam ples
col lected with less than 30 days af ter on set
of ill ness and prescreened by PanBio-EIA
IgM (11) were re-tested us ing Lepto-IgM
EIACR and Lepto-DS IgM.

MAT was per formed us ing the fol low -
ing an ti gens: serogroup/serovar (strain in
pa ren the sis) Aus tra lis/Aus tra lis (Ballico),
Autumnalis/Autumnalis (Akiyami A), Ballum/
Castellonis (Castellon 3), Bataviae/Bataviae 
(Swart), Canicola/Canicola (Hond Utrecht IV),
Grippo typhosa/Grippotyphosa (Moskva V),
Hebdomadis/Hebdomadis (Hebdomadis), Ict -
ero haemorrhagiae/Icterohaemorrhagiae (RGA,
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KA), Icterohaemorrhagiae/Copenhageni (M20),
Pomona/Pomona (Pomona), Pyrogenes/
Pyrogenes (Salinem), Sejroe/Hardjo
(Hardjoprajitno), Sejroe/Sejroe (M84),
Tarassovi/Tarassovi (Perepelitsin). De scrip -
tion of the method in brief: all wells of a
microtiter plate were filled with 50 µL PBS
pH 7.2. Then, an other 40 µL PBS and 10 µL 
of se rum were added to the wells of col umn
2 (di lu tion was now 1:10). Di lu tion was
done by pipetting 50 µL from these wells to 
the wells of the next col umn. The fi nal
50 µL were dis carded. This was fol lowed by the
ad di tion of 50 µL of leptospira cul ture to all 
wells. The di lu tion in col umn 2 was 1:20,
un til 1:20480 in col umn 12. The plates
were mixed thor oughly in a microshaker
and in cu bated 2 hours at 30°C. As an al ter -
na tive, in cu ba tion over night at room tem -
per a ture was con sid ered (14). The cut-off
value was ag glu ti na tion in a 1:100 di lu tion
and paired sam ples with a two-fold rise of
ag glu ti na tion was con sid ered as a pos i tive
re sult for Leptospira sp. in fec tion.

Leptospira IgM ELISA PanBio test
(PanBio-EIA IgM) (Bris bane, Aus tra lia) was
per formed ac cord ing to the man u fac turer’s
in struc tions.

Lepto-Dip stick IgM (Lepto-DS IgM) test 
was ob tained from Organon Teknika Ltd.
(Boxtel, The Neth er lands) and pro cessed fol -
low ing the man u fac turer’s pro to cols.

Lepto-IgM EIACR, Immulon 2 micro -
titer plates (Dynatech Lab o ra to ries,
Chantilly, USA), were coated with 100 µL of 
L. interrogans serovar Copenhageni an ti -
gen, strain Wijnberg (absorbance ³ 0.456)
ob tained from Royal Trop i cal In sti tute (Am -
ster dam, The Neth er lands), di luted 1:4 in
0.1 M car bon ate buffer, pH 9.6 (Sigma, St.
Louis, USA). The plates were in cu bated at
4°C for 24 h in a hu mid cham ber, washed,
post-coated with 5% su crose for 24 h, washed 
and dried to be stored at 4°C un til use.

Neg a tive and pos i tive con trol sam ples,
were di luted 1:400 in a sam ple dil u ent con -

tain ing 0.15M PBS (pH 7.3), 0.5% Tween 20 
(Fisher, N. Jer sey, USA), 5% bo vine al bu min 
frac tion V (Sigma, St. Louis, USA) and 0.1
M EDTA (Fisher, N. Jer sey, USA ). One hun -
dred microliters of each pre-di luted sam ple
were added to the pre-coated microplate
wells and in cu bated at 37°C for 1 hr. The
plate was washed three times with PBS-0.5% 
Tween 20; the same wash ing step was re -
peated af ter each in cu ba tion pe riod. Next
100 µL of anti-hu man IgM bi o tin la beled (µ
chain spe cific–bi o tin an ti body pro duced in
goat, Sigma, St. Louis, USA) in a di lu tion of 
1:10000 were added to each well and in cu -
bated at 37°C for 1 h. Af ter the wash ing
step, 100 µL of extrAvidin-al ka line phos -
phat ase di luted 1: 50000 (Sigma, St. Louis, 
USA) were added fol lowed by in cu ba tion at
37°C for 30 min and washed. The color re -
ac tion was de vel oped us ing 100 µL of
p-nytrophenyl phos phate-diethanolamine
(DEA) so lu tion (Sigma St. Louis, USA), pH
9.6. Af ter one-hour in cu ba tion in the dark
at room tem per a ture, the Op ti cal Den sity
(OD) was mea sured in an EIA Multi-Well
Reader II (Sigma, St. Louis, USA) at 405
nm, us ing 630 nm as ref er ence.

Cut off was de fined as the mean value
plus three Stan dard De vi a tion (SD) of neg a -
tive con trol sam ples. The cut off value was
es tab lished us ing a pro ce dure in two-steps.
Af ter the first cal cu la tion of the 3 SD the
val ues out side the area of 3 SD was ex -
cluded and the cut off value re-cal cu lated.
The test was con sid ered valid when the pos -
i tive/neg a tive ra tio was £ 5-fold.

To eval u ate the re peat abil ity value of
the Lepto-IgM EIACR, Co ef fi cient Vari a tion
(CV) was cal cu lated from three sam ples: 1
neg a tive, 1 bor der line and 1 pos i tive with
23 rep e ti tions of each.

Data anal y sis
Un equal vari ances were es tab lished ac -

cord ing to the Levene test, F 706.9, p =
0.0000. There fore, the two-sam ple t Test
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for in de pend ent sam ples with un equal vari -
ances (Satterthwaite ‘s method) was used
to com pare the OD mean val ues be tween
the Leptospira sp. neg a tive and pos i tive
con trols, a = 0.01.

The sen si tiv ity, spec i fic ity, pre dic tive
pos i tive (PPV) and neg a tive (PNV) val ues
were cal cu lated. The 95 con fi dence in ter -
vals (CI 95) were es ti mated us ing bi no mial
pro por tion for each one (15). The Kappa
sta tis tic was used to de ter mi nate the con -
cor dance be tween two tests in which k >
0.75 de notes ex cel lent con cor dance, 0.4 £
k £ 0.75 show a good con cor dance and 0 £
k < 0.4 in di cates a poor con cor dance. The
McNemar sta tis tic was also used to mea sure 
the dis cor dance be tween MAT as say and
Lepto-IgM EIACR test, p < 0.05.

In ad di tion, chi square sta tis tic (a =
0.05), was used to eval u ate the re la tion ship 
be tween cross-re ac tiv ity by Lepto-IgM
EIACR in other dis eases dif fer ent from
leptospirosis. These anal y ses were done us -
ing the soft ware JMP, a busi ness unit of
SAS Copy right© 1989-2001 SAS In sti tute
Inc and STATISTICA for Win dows soft ware
(16).

RE SULTS

Of the 736 se lected neg a tive sam ples,
21 sam ples (2.9%) were pos i tive with the
lepto-IgM EIACR test, us ing the de fined cut 
off cri te rion with a spec i fic ity of 97.1% (CI
96-98). The cut off value was 0.266 OD and
the range for the pos i tive sam ples were
0.270 to 0.512 with a OD mean value of
0.372. There was a sig nif i cant sta tis ti cal
dif fer ence be tween the OD mean value of
the pos i tive group and the OD mean of the
neg a tive group, T test 10.43, 39.11 free -
dom de gree (fd) p = 0.000. The spread of
neg a tive and pos i tive con trol sam ples is
shown in Fig. 1.

The re sults of the re peat abil ity eval u a -
tion had a CV for the neg a tive, bor der line

and pos i tive sam ples of 0.13 (0.098/0.074), 
0.069 (0.059/0.85) and 0.066 (0.089/ 
1.361), re spec tively.

Ta ble I, il lus trates the cross re ac tiv ity
of Lepto-IgM EIACR with dif fer ent di ag nos -
tic mark ers from other fe brile dis eases with 
Den gue and Mea sles show ing the high est
re ac tiv ity (15.8%, 15.6%, re spec tively) and
Ru bella the low est (2.7%). No sta tis ti cal dif -
fer ence be tween dis ease and cross re ac tion
was es tab lished; like li hood ra tio 5.34 fd,
p = 0.37.

The re sults of 96 paired sam ples an a -
lyzed by MAT, Lepto-DS IgM and Lepto-IgM
EIACR, are shown in Ta ble II. The high est
rate of positivity was found us ing the as say
un der de vel op ment, Lepto-IgM EIACR 41
sam ples (42.7%) fol lowed by MAT with 33
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Fig. 1. Dis tri bu tion of ne ga ti ve and po si ti ve
sam ples used to cal cu la te the spe ci fi -
city, sen si ti vity and the cut off of the
Lep to-IgM EIACR. The OD mean va lue
of the 736 ne ga ti ve blood do nors was
0.086, CI (0.081-0.090) 0.060 Stan dard 
De via tion (std. Dev), 0.0022 Stan dard
Error (Std. Err). The mi ni mum and ma -
xi mum va lue was 0.003 and 0.331 res -
pec ti vely (af ter re cal cu la tion of the cut
off). The 33 po si ti ve con trol sam ples
had a mean of 0.756, CI (0.607-0.905)
0.42 SD, 0.0731 Std.Err. The mi ni mum
OD va lue was 0.155 and the ma xi mum
OD va lue was 1.543. The sen si ti vity of
the Lep to-IgM EIACR was 91 (CI
81-100).



sam ples (34.3%) and Lepto-DS IgM 22 sam -
ples (22.9%). The PNV and PPV cal cu lated
in this pop u la tion appeares in Ta ble III, the
Kappa value was 69.4 and the McNemar test 
was not sig nif i cant = 0.05.

The most com monly serovars de tected
in this group were Hebdomadis 14.7%, Hardjo
11.8%, Pomona 8.8% and Ictero -
haemorrhagiae 5.9%.

The re sults of 59 sam ples from fe brile
pa tients us ing PanBio IgM, Lepto-IgM

EIACR and Lepto DS IgM had the fol low ing
pos i tive rates of 21 sam ples (35.6%), 26
sam ples (44.1%) and 9 sera (15.3%), re -
spec tively. Fig. 2, il lus trates the dis tri bu -
tion of pos i tive and neg a tive sam ples
screened by PanBio IgM re tested by
Lepto-IgM EIACR and Lepto-DS IgM. The
pos i tive sam ples cor re lated better be tween
PanBio IgM and Lepto-IgM EIACR with 4
dis cor dant sam ples, where as for the neg a -
tive group a higher cor re la tion was es tab -
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TABLE I
SAMPLE REACTIVITY BY LEP TO-IgM EIACR TEST AND DIAGNOSTIC MARKERS

OF OTHER DISEASES

Diag nos tic Mar ker Lep to-IgM EIACR Reac ti vity

Total No (%)

Anti-Dengue IgM 57 9 (15.8)

Anti-Syphilis 53 6 (11.3)

Anti-HAV IgM 50 5 (10)

Anti-HCMV ³ 1:12.800 40 4 (10)

Anti-Rubella IgM 36 1 (2.7)

Anti-Measles IgM 32 5 (15.6)

Total 268 30 (11.2)

TABLE II
DISTRIBUTION OF 96 PAIRED SAMPLES FROM PATIENTS WITH SYMPTOMS RELATED

TO LEPTOSPIROSIS USING THREE DIAGNOSTIC METHODS

Category MAT Lepto-DS IgM Lepto-IgM EIACR

Positive by one assay  2  0  5

Pos. by MAT and Lepto-DS IgM  1  1 -

Pos. by MAT and Lepto-IgMEIACR 15 - 15

Pos. by Lepto-DS IgM and Lepto-IgM EIACR -  6  6

Pos. by all assays 15 15 15

Total Positives 33 22 41

Negative by any assay 11 22  3

Neg. by all assays 52 52 52

Total negatives  63* 74 55

*Se ven sam ples had a de crea se in ti ter bet ween the first and the se cond sam ple, when com pa red to the re sults of
Lep to-DS IgM and Lep to- IgM EIACR 1 was po si ti ve by both and 2 ad di tio nal only by Lep to- IgM EIACR.



lished be tween PanBio-EIA IgM and Lepto-
 DS IgM with only 2 dis cor dant sam ples. The 
Kappa val ues be tween PanBio-EIA IgM and
Lepto-IgM EIACR, Lepto-DS IgM were 54%
and 32%. The McNemar test sig nif i cance
were p = 0.26 and p = 0.004, re spec tively.

DIS CUS SION

There is an ur gent need to im prove di -
ag nos tic tests to de ter mine the acute state
of leptospirosis to sup port the se lec tion of
an ap pro pri ated treat ment of these pa -
tients. A di ag nos tic as say that re quires a
long pe riod of cell cul ture or paired sam -
ples (MAT), will de lay the pe riod for treat -

ment in ter ven tion; in spite of this, MAT is
still cho sen as ref er ence as say (12, 13, 18,
22). Leptospirosis cul ture was not done
since at the time of this study in Costa Rica 
there were no in sti tu tions per form ing it.
There fore, a test based on the de tec tion of
spe cific IgM an ti bod ies would be a better
choice since it only re quires one sam ple
and the IgM an ti bod ies are pres ent at the
time of clin i cal on set of dis ease.

In this study some of the paired sera
had more than 14 days af ter on set of dis -
ease based on the med i cal clin i cal cri te ria
in the first sam ple. The sen si tiv ity of the
Lepto-IgM EIACR test, in sam ples with less
than 14 days of on set was 77% and the spec -
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TABLE III
RESULTS OF SENSITIVITY, SPECIFICITY, PREDICTIVE NEGATIVE VALUE AND PREDICTIVE

POSITIVE VALUE FOR LEPTO-IGM EIACR AND LEPTO-DS IGM IN 96 PAIRED SAMPLES
BY MAT (REFERENCE METHOD)

MAT
Ca te gory

Lep to-IgMEIACR* Lep to-DS IgM**

Po si ti ve Ne ga ti ve Po si ti ve Ne ga ti ve

No. (%) No. (%) No. (%) No. (%)

Positive (total 33) 30 (91)  3 (9) 16 (48) 17 (52)

Negative (total 63) 11 (17.5) 52 (82.5)  6 (9.5) 57 (90.5)

*Sen si ti vity: 91% CI (81-100), spe ci fi city: 83% CI (77-92), PNV: 95% CI (89-100), PPV: 73% CI (60-87).
**Sen si ti vity: 73% CI (54-91), spe ci fi city: 77% CI (67-87), PNV: 90% CI (83-98), PPV: 48% CI (31-66).

Fig. 2. Re sults of 59 acu te fe bril pa tient sam ples se cree ned by Pan Bio-IgM test, com pa red with Lep -
to-IgM EIACR and Lep to-DS IgM tests.



i fic ity was 89%, com pared with 41% and
97% of the Lepto-DS IgM re spec tively.

The clin i cal man i fes ta tions of lep -
tospirosis are sim i lar to other fe brile dis -
eases and there fore the spec i fic ity of any di -
ag nos tic as say is very im por tant. In this
study sam ples from other fe brile dis eases
were an a lyzed and a low cross re ac tiv ity was 
shown with the as say un der de vel op ment
(Lepto-IgM EIACR, ta ble 1). Sim i lar stud ies 
re vealed that PanBio-EIA IgM, re acted with
brucella 21%, CMV 14% (11) while in
Lepto-DS IgM most of the re act ing cross
sam ples were from pa tient with HIV, Hanta
vi rus and toxoplasma in fec tion (3). These
dif fer ent may rep re sent ei ther the pop u la -
tion im mu nity sta tus or the an ti gen cir cu la -
tion de gree for each coun try.

In clin i cal sam ples re ferred for di ag nos -
tic pur poses and tested by the dif fer ent as -
says in cluded in this study, the high est rate
of positivity was de ter mined us ing the
Lepto-IgM EIACR test, es tab lished to have an 
ac cept able level of sen si tiv ity 91% and spec i -
fic ity 97.1% in the blood do nors and 83.0%,
in the paired sam ples (Ta ble III, Fig. 1).

Vari abil ity in screen ing test sen si tiv ity
has been ob served in dif fer ent stud ies.
Effler et al, in agree ment with our study,
ob tained sim i lar low sen si tiv i ties (31%) us -
ing Lepto-DS IgM in pa tients con firmed by
MAT (17). How ever, other stud ies showed a
better sen si tiv ity of Lepto-DS IgM with
93.2% de tected as pos i tive in the paired
sera, 52.7% in the acute phase sam ples,
83.6% in the con va les cent phase-sera (18),
and 86.8% in pa tients pre vi ously con firmed
to have in fec tion with patho genic
leptospire (3).

MAT has been re ported as the golden
stan dard as say by many in ves ti ga tors (13,
19, 20). It is in ter est ing to no tice that
there are many dif fer ent cri te ria to con -
sider a pos i tive sam ple by this test and both 
sin gle and paired sam ples have been used
(3, 17, 19, 21, 22). How ever, the use of sin -

gle sam ples is mostly in ap pro pri ate, even if
the sam ples have high titers, since fol low -
ing acute in fec tion the ti ter may be ex -
tremely high (³ 25600;) and it can take
months or even years to fall to low lev els
(23). In this study, of 33 positives sam ples
by MAT, only 3 were not de tected by
Lepto-IgM EIACR (Ta ble III), this dis agree -
ment could be due to the early an ti bi otic
treat ment which may, sup press the an ti body 
pro duc tion (24), though this ex pla na tion
could not be con firmed in these par tic u lar
sam ples. In the other hand, of 63 neg a tive
sam ples by MAT, 11 were positives by
Lepto-IgM EIACR, this dis crep ancy could be
due to ei ther cross re ac tion, un known strain 
or lo cal serovars no con sid ered in the panel.

There is lit tle in for ma tion avail able re -
gard ing leptospirosis prev a lence or serovars 
in Costa Rica. A clin i cal ep i de mi o log i cal in -
ves ti ga tion in hu mans and res er voirs in
Yucatan, Mex ico re ported 7% of pos i tive
sam ples from 206 healthy blood do nors by
MAT. In this study two sam ples of 738
healthy blood do nors were ex cluded, one
was pos i tive by Lepto- DS IgM and other
had high titers by MAT (1:1600 Castellonis, 
1:400 Icterohaemorrhagiae), both were
pos i tive by Lepto-IgM EIACR which rep re -
sents (0.13%) of re ac tive sam ples in this
pop u la tion. The most re ac tive serovars in
the Mex ico re search were Shermani (53%)
fol lowed by Canicola (33%), Pyrogenes
(20%), Pomona (13%) and Ictero -
haemorrhagiae (6%) (25). In the pres ent in -
ves ti ga tion Shermani was not within the 14
serovars used. Dur ing an out break in Nic a -
ra gua in 1995 serovars that had a high
prev a lence and were not in cluded in this
study were: Mankarso (33.3%), Bratislava
(15.2%) and Alexi (12.1%). The an i mals
eval u ated in this out break, that had the
high est prev a lence were por cine and ca nine 
re act ing with; Alexi (12.1%, 1.4%),
Bratislava (8.7%, 12.3%) y Shermani (26.1%,
7.3%), re spec tively; these serovars were not
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used to an a lyze the hu man sam ples (21). In 
El Sal va dor 17.5% were re ac tive out of 984
hu man sera and the main serovars de ter -
mined were in cluded in this study, ex cept
Shermani (20). While in the Bo li var State,
Ven e zuela Icterohaemorrhagiae, Copenhageni
(21.3%), Autummalis and Aus tra lis (12.8%)
were the most fre quent serovars iden ti fied
all in cluded in this study (26).

Con sid er ing the prev a lence of dif fer ent 
serovars de tected by MAT in Cen tral Amer -
ica and Yucatan, Mex ico and based on the
fact, that some of these serovars were ex -
cluded from the ref er ence MAT as say used
in this study, it could be spec u lated that
the “none re ac tive” sam ples by MAT, could
be due to the lim ited di ver sity of serovars
in cluded. Re cently a new serovar of L.
santarosai serogroup Shermani and pos si -
ble an other new subspecie of L. interrogans
as well as L santarosai serogroup Shermani
were iso lated in Costa Rica (27), sup port -
ing the idea that some of the pos i tive sam -
ples by the Lepto-IgM EIACR could re act
with this iso la tion, un for tu nately there were 
not enough sera to eval u ate these new
isolations, that now are in cluded in the
panel. An other pos si bil ity is cross re ac tion
with Den gue which is spread in the coun try
and the test showed false positives in sam -
ple of pa tients with this dis ease (Ta ble I).

In con clu sion, the Lepto-IgM EIACR
test seems to be a good al ter na tive to de -
tect anti IgM an ti bod ies against leptospire,
when com pared to Lepto-DS IgM and
PanBio IgM. More stud ies are nec es sary to
clar ify the im pact of leptospirosis in Costa
Rica; how ever, the need for more sen si tive
and spe cific di ag nos tic as says is rel e vant
and ur gent.
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