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Clinical presentation of leptospirosis: a retrospective study  
of 201 patients in a metropolitan city of Brazil
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ABSTRACT

Introduction: leptospirosisisazoonosisofworldwideimportance.ThediseaseisendemicinBrazil.
Thisstudywasconductedtodescribetheclinicalandlaboratorypresentationofleptospirosisina
metropolitancityofBrazil.Methods: thisisaretrospectivestudyincluding201consecutivepatients
with leptospirosis admitted to tertiary hospitals in Fortaleza,Brazil, between 1985 and 2006.All
patientshadclinicalandepidemiologicaldatasuggestiveofleptospirosis,andpositivelaboratorial
testforleptospirosis(microscopicagglutinationtest,MAT,higherthan1:800).Results: atotalof201
patientswereincluded,withmeanageof38.9±15.7years;79.1%weremale.Themeanlengthfrom
onsetofsymptomstoadmissionwas7±3days.Themainclinicalsignsandsymptomsatadmission
werefever(96.5%),jaundice(94.5%),myalgia(92.5%),headache(74.6%),vomiting(71.6%)and
dehydration(63.5%).Hemorrhagicmanifestationswerepresentin35.8%.Acutekidneyinjurywas
foundin87%ofthepatients.Plateletcountwaslessthan100,000/mm3in74.3%.Hematuriawas
foundin42.9%.Deathoccurredin31cases(15.4%).Conclusions:leptospirosisisagloballyrelevant
diseasewithpotentialfataloutcome.Signsandsymptomssuggestiveofleptospirosismustbeknown
byanyphysicianinordertoinstituteearlyadequatetreatmenttoimproveoutcome.Earlyindication
anddailyhemodialysisseemstobebeneicialinthisgroupofpatients.

Keywords:leptospirosis,clinicalmanifestations,laboratoryindings,mortality.

[Braz J Infect Dis 2010;14(1):3-10]©ElsevierEditoraLtda.

INTRODUCTION

Leptospirosis is aworldwide zoonotic disease
causedbypathogenicleptospiresbelongingto
theLeptospira spp.genusthataffectspredomi-
nantly men. The incidence of human infec-
tionishigherinthetropicsthanintemperate
regions.1-3 Human infection results from ex-
posure to infectedurine of carriermammals,
eitherdirectlyorviacontaminationof soilor
water.Leptospirosisisassociatedwithoccupa-
tionalandrecreationalactivities.4-6

Most infected subjects by Leptospira have
asymptomatic infectionorpresentmildsymp-
toms,especiallyinendemicareas.Leptospirosis
typically has two clinical forms: anicteric and
icterohaemorrhagic. Fever, chills, headache, se-
vere myalgia, conjunctival suffusion, anorexia,
nausea,vomiting,andmalaiseusuallycharacter-
izesacuteleptospirosis.7-9

Pulmonaryinvolvementandacutekidneyin-
juryarethemaincausesofdeathinleptospirosis.10-
12Renalinvolvementinleptospirosisischaracter-
ized by acute interstitial nephritis that may be
associatedwithacutetubularnecrosis.Predispo-

sitiontohypokalemia isanotherparticularfea-
tureofrenalinvolvementinthisdisease.13

Thepresentstudydescribestheclinicaland
laboratoryindingsofpatientswithleptospiro-
sisadmittedtotertiaryhospitalsinBrazil.

METHODS

Aretrospectivestudywasconductedwith201
consecutivepatientswithconirmeddiagnosis
of leptospirosis admitted to theWalter Can-
tídioUniversityHospital and São José Infec-
tious Diseases Hospital, in Fortaleza city, a
metropolitan area in Northeast Brazil, from
May1985toDecember2006.Allpatientshad
clinicalandepidemiologicaldatasuggestiveof
leptospirosis, and 75% of them had positive
test for leptospirosis (microscopic agglutina-
tiontest,MAT,higherthan1:800).
Time between onset of symptoms and

admission, length of hospital stay, treatment,
needofdialysis andcomplicationswere ana-
lyzed. Severityofdiseasewas analyzed through
clinicalandlaboratoryindings.Clinicalinvesti-
gation includedarecordofallsignsandsymptoms
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presentedbyeachpatient,aswellasarterialsystolicanddiastolic
bloodpressureathospitaladmission.Laboratorydataincluded
an assessmentof serumurea, creatinine, potassium,bilirubin,
transaminases,creatinokinase,lactatedehydrogenase,totalblood
countandprothrombintime.
Severitywasconsideredifacutekidneyinjuryandjaundice

werepresentatadmission.
Hemorrhagicphenomenaasgastrointestinalhemorrhage,

hemoptysisandepistaxiswererecordedatadmissionanddur-
ing hospitalization. Respiratory insuficiency was deined as
needofmechanicalventilation.Acutekidneyinjury(AKI)was
deinedaccordingtoRIFLEcriteria.14

Althoughcontroversial,antibiotictherapywasusedinsome
patients.PenicillinGwasadministeredatadosageof8million
units/dayintheirst7to10daysafteradmission.
Dialysiswasindicatedinthosepatientsthatremainedoliguric

aftereffectivehydration,inthosecaseswhereuremiawasassoci-
atedwithhemorrhagicphenomenaorsevererespiratoryfailure.
Duringtheperiodof1985to1996thetypeofdialysisindicated
wasintermittentperitonealdialysis(IPD)butincaseofextreme
hypercatabolicstate,wheretheremovalofureawasinadequately
andinhemodynamicallyunstablepatients,classichemodialysis
orcontinuousslowhemodialysiswasindicated.Duringthepe-
riodof1997to2006onlydailyhemodialysiswasperformed.
ThestudyprotocolwasreviewedandapprovedbytheEthi-

calCommitteeoftheInstitutions.

Statistical analysis
Theresultswereexpressedthroughtablesandsummarymeas-
ures(mean±standarddeviation)inthecasesofquantitative
variables.Statisticalanalysiswasperformedthroughthesoft-
wares SPSS10.0 (SPSS Inc.Chicago, IL,USA) andEpi Info,
6.04b,2001(CentersforDiseaseControlandPrevention,USA).
TheStudent’sttest,Fisher’sexacttestandWilcoxontestwhen
appropriate.Thedescriptivevaluesbelow5%(pvalue<0.05)
wereconsideredstatisticallysigniicant.

RESULTS

A total of 201 patients were included, with a mean age
of38.9±15.7yearsold(range8to84years).Therewere159
(79.1%)males.Themainoccupationswere farmer (12.6%),
student (11.6%), housemaid (11.1%) and mason (10%).
Twentyeightypercenthadoccupationsconsideredathighrisk
forleptospirosis.Themeanlengthbetweentheonsetofsymp-
tomsandhospitaladmissionwas7.1±3.2days(range1to28
days).Almost30%reportedexposuretoratsbeforetheonset
ofsymptomsandallthepatientsreferredcontactwithstagnant
water in theweekprior toadmission.Theaverageperiodof
hospitalstaywas11.0±7.1days(range0to42days).
Seventy ive percent of patients had serological tests

higher than 1:800. Microagglutination test was positive
forantibodiesreactivewithserovars Icteroaemorrhagiae in
100%,Copenhageniin 59%,Cynopteri, Javanica, Djasiman 

andPyrogenesin9%each.

Table 1. Clinical findings presented by patients with 
leptospirosis in Fortaleza, Brazil

   n = 201

Age (years) 38.9 ± 15.7

Gender

 Male, n (%) 159 (79.1%)

 Female, n (%) 42 (20.9%)

Onset of symptoms to admission (days) 7.1 ± 3.2

Length of hospital stay (days) 11.0 ± 7.1

History of contact with rats 29.8

Admission mean blood pressure  

 SBP (mmHg) 108.9 ± 20.7

 DBP (mmHg) 67.1 ± 14.8

Pulse (bpm) 101.6 ± 17

Signs and symptoms  

 Fever 96.5

 Jaundice 94.5

 Myalgia 92.5

 Headache 74.6

 Vomiting 71.6

 Dehydratation 63.1

 Chills 62.2

 Calf pain  51.7

 Diarrhea 42.3

 Hepatomegaly 37.8

 Anorhexia 37.3

 Oliguria 31.8

 Tachypneia 32.3

 Dyspnea 28.3

 Crackles or rhonchi 22.9

 Petechias 20.4

 Arthralgias 19.9

 Hemoptysis 13.4

 Hematemesis 12.9

 Conjunctival suffusion 11.9

 Edema 11.4

 Desorientation 9.4

 Flapping 5.4

 Constipation 4.9

 Splenomegaly 2.9

 Seizure 1.0

Dialysis (%) 50.7

Dialysis sessions (n) 3.2 ± 2.7

Death (%) 15.4 
 

Mean ± SD or %. SBP - systolic blood pressure, DBP - di-

astolic blood pressure.

Themainsignsandsymptomspresentedatadmissionwere

fever (96.5%), jaundice (94.5%), myalgia (92.5%), headache

(74.6%), vomiting (71.6%), dehydratation (63.5%) and chills

(62.2%),assummarizedinTable1.Oliguriawasfoundin31.8%.

Hemorrhagicmanifestationswerepresent in35.8%, including 

petechias(20.4%),hemoptysis(13.4%)andhematemesis(12.9%). 
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Acutekidneyinjurywasfoundin87%ofthepatients

and 63.7%had serumpotassium lower than 3.5mEq/L.

Serumureaandcreatininehadsigniicantlyincreaseddur-

ing the course of the disease (172.0± 90.6 vs. 193.2±

91.2,p<0.0001;5.0±2.9vs.5.5±2.9,p<0.0001,respec-

tively).Therewassigniicantdecreaseofserumpotassium

betweentheadmissionandminimalvalueduringhospital

stay(3.8±1.2vs.3.3±0.7,p=0.0028).

Laboratory tests showed white blood count 14,370 

± 9,010/mm3 and platelet count 77,250 ± 67,920/mm3;

69.8%hadwhitebloodcounthigherthan10,000/mm3and

74.3%hadplateletcountlowerthan100,000/mm3.Direct

and indirectbilirubinwere13.5±9.8and5.6±5.2mg/

dL,respectively,and85%presenteddirectbilirubinhigher

than3.5mg/dL.Aspartateaminotransaminase(AST)was

112.3±106.4IU/Landalanineaminotransaminase(ALT)

88.5 ± 110.7 IU/L. TheAST andALT levels were higher

than40IU/Lin82.4and72.1%ofthepatients,respectively.

Creatinephosphokinasewas702.1±2638IU/Linadmis-

sionandhigherthan195IU/Lin43.1%.Lactatedehydro-

genase was 693.7 ± 418.1 IU/L at admission and it had

signiicantly increased during hospital stay (p= 0.0077).

Urinalysisfoundhematuriain42.9%.Laboratoryindings

areshowninTables2and3.

Table 2. Laboratory findings during hospital stay in patients with leptospirosis in Fortaleza, Brazil

laboratory findings Patients with data Mean ± SD or %  p

Hematocrit (%) 183 32.5 ± 6.0 

Hemoglobin (g/dL) 181 10.6 ± 1.9 

White blood count (x103/mm3) 159 14.37 ± 9.01 

Platelet count (x103/mm3) 156 77.25 ± 67.92 

Serum sodium (mEq/l)   

 Maximal 196 135.4 ± 11.7 

 Minimal 190 130.1 ± 11.1 < 0.0001(2)

Serum potassium (mEq/l)   

 Initial 189 3.8 ± 1.2 

 Minimal 193 3.3 ± 0.7 0.0028(1)

Serum urea (mg/dl)   

 Initial 159 172.0 ± 90.6 

 Maximal 166 193.2 ± 91.2 < 0.0001(1)

Serum creatinine (mg/dl)   

 Initial 192 5.0 ± 2.9 

 Maximal 201 5.5 ± 2.9 < 0.0001(1)

Serum calcium (mmol/L) 60 8.0 ± 1.9 

Serum phosphorus (mmol/L) 49 3.8 ± 1.0 

Serum clorum (mmol/L) 32 103.1 ± 11.7 

Prothrombin time (%) 58 59.3 ± 30.0 

AST (IU/L) 164 112.3 ± 106.4 

ALT (IU/L) 165 88.5 ± 110.7 

Direct bilirrubin (mg/dL) 160 13.5 ± 9.8 

Indirect bilirrubin (mg/dL) 162 5.6 ± 5.2 

lactate dehydrogenase (IU/l)   

 Initial 67 693.7 ± 418.1 

 Maximal 79 694.2 ± 422.9 0.0077(2)

Creatine phosphokinase (IU/l)   

 Initial 56 702.1 ± 2638.0 

 Maximal 58 625.6 ± 2593.8 0.1088(2)

Blood pH 102 7.37±0.06 

Blood HCO3 (mEq/L) 89 19.49±4.88 

Urinanalysis   

 pH 110 5.7 ± 0.7 

 Haematuria 175 42.9% 

MAT 106 75.5% 

% or Mean ± SD. (1) Student’s t-test, (2) Wilcoxon test. Initial, maximal and minimum value during hospital stay. AST - aspartate 

amino transaminase, ALT - alanine amino transaminase, HCO3 - bicarbonate, MAT - microscopic agglutination test (Cut-off > 1:800).
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Table 3. Laboratory abnormalities in patients with leptospirosis in Fortaleza, Brazil

laboratory findings Patients with data n (%) 

Haemoglobin < 12 g/dL 181 133 (73.4%)

White blood count > 10,000/mm3 159 111 (69.8%)

White blood count < 4,000/mm3 159 2 (1.2%)

Platelets < 100,000mm3 156 116 (74.3%)

Acute kidney injury 201 175 (87.0%)

K < 3.5 mEq/L 193 123 (63.7%)

Direct bilirrubin > 3.5 mg/dL 160 136 (85.0%)

AST > 40 IU/L 164 136 (82.4%)

ALT > 40 IU/L 165 119 (72.1%)

Prothrombin Time < 60% 58 20 (34.4%)

CPK > 195 IU/L 58 25 (43.1%)

K - potassium, AST - aspartate amino transaminase, ALT - alanine amino transaminase, CPK - creatine phosphokinase.

Table 4. Type of dialysis for patients with leptospirosis in the last 20 years – comparison of survivors and  

nonsurvivors

   Survivors Non-survivors p
   (n = 86) (n = 17) 

Peritoneal dialysis 49 (57.0%) 14 (82.4%) 0.04

Hemodialysis 37 (43.0%) 3 (17.6%) 0.04

Use of antibiotics 80 (93.0%) 13 (76.4%) 0.09

Fisher’s exact test

Figure 1: Leptospirosis patients without dialysis, with peritoneal dialysis and with hemodialysis in the last 20 years.

Clinicalpresentationofleptospirosis
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Complicationsobservedduringhospitalstaywerepul-
monary bleeding (14%), gastrointestinal bleeding (13%),
atrial ibrillation (11.4%), pulmonary infection (6.0%),
meningitis(1.0%)andpancreatitis(0.5%).
AntibiotictherapywithPenicillinGwasadministered

in131(65%)ofthepatients,38(44.7%)ofthembetween
1985and1996and93(80.1%)between1996and2006.Jarisch-
Herxheimer’sreactionwasnotseeninthesepatients.
Dialysiswasrequiredfor103cases(51.2%).Themean

numberofdialysissessionswas3.2±2.7sessions.Among
thepatientssubmittedtodialysis, intermittentperitoneal
dialysis(IPD)wasperformedin63(61.2%)anddailyhe-
modialysis (DHD) in40 (38.8%). IPDwas thepredomi-
nant method during the period from 1985 to 1996 and
DHD during the period from 1997 to 2006 (Figure 1).
ThechangeindialyticmethodsfromIPDtoDHDwasas-
sociatedwithadecrease inmortality(p<0.05).Theuse
of antibiotics was not associated with lower mortality 
(p>0.05).ThesedataareshowninTable4.
Death occurred in 31 cases (15.4%). Themain cause

ofdeathwaspulmonaryhemorrhage.Mortality ratewas
higher in theirstdecade than in the secondone, 22.3%
vs.10.3%,respectively(p=0.02).Factorsassociatedwith
deathwereoliguria(OR=7.5,95%CI=1.6-47.4),crackles
onlungauscultation(OR=8.01,95%CI=1.6-40.1)and
advancedage(OR=1.07,95%CI=1.01-1.14).

DISCUSSION

Leptospirosisisthemostwidespreadzoonosisintheworld,
particularlyinwarmandhumidplacesasintropicalcoun-
tries.Mostof the casesoccur inmen.9,11,15,17Thedisease is
more common among youngpeople, as conirmed in the
presentstudy.9,11,16,19Thecasesdescribedhererepresentthe
severeendofthespectrumofleptospirosis.Theavailability
of laboratorydiagnostic testswouldprobablyrevealmany
morecases,mostofthemanicteric.
Thetransmissionusuallyresultsfromdirectorindirect

exposure to the urine of leptospiruric animals. Farming
is classically an occupation at increased risk.5 Mansour-
Ghanaei et al.9 found it as the main (60%) occupation
amonginfectedpatients.Leptospirosisisalsorelatedtorec-
reationalactivities.4,19

Itisimportanttoidentifytheserovarsassociatedwithhu-
man infections by leptospires.Andrade et al.20 identiied the
serovars Icterohaemorrhagiae and Copenhageni in 71% and
18%ofpatients,respectively.Jauréguiberryet al.,19studying34
patients, identiied the serovarsGrippotyphosa (30%), Ictero-

haemorrhagiae(15%)andCopenhageni (12%).Koet al.3found
Leptospira interrogans serovarCopenhageni in87%ofthecases
withpositivebloodculturesofpatientswithsevereleptospiro-
sis.Inthepresentstudy,microagglutinationtestwaspositivein
100%for Icterohaemorrhagiae andin59%for Copenhageni. 

In the present study, the main clinical signs and
symptomspresentedbytheinitialevaluationwerefever
(96%),jaundice(94%),myalgia(92%),headache(74%)
andvomiting(71%).Thesearethemostcommonfind-
ingsreportedinleptospirosis.1,7,8,9,17,19

Hemorrhagic manifestations are characteristic of
Weildisease, andarepotentially fatal.Patients cande-
velop important hemodynamic abnormalities, second-
arytohypovolemia,whichiscausedbydehydrationand
directeffectsofLeptospiratoxinsthatdamagesvascular
endotheliumandincreasespermeability.21Hemorrhage
has become recognized as the most important mani-
festation of human leptospirosis and is increasingly
reportedover theworld.Bleeding in leptospirosismay
betheresultofadefectintheprimaryhemostasisora
imbalance insecondaryhemostasisbydepletionofco-
agulationproteinsbecauseof enhancedcoagulationor
byactivatedfribrinolysis.22Inarecentstudy,Chierakul
et al.measuredplasmaconcentrationsoffibrinogen,D-
dimer,thrombin-antithrombinIIIcomplexes,andpro-
thrombinfragment1.2andevaluatedthedisseminated
intravascularcoagulationscore.Themedianconcentra-
tions of fibrinogen, D-dimer, thrombin-antithrombin
IIIcomplexes,andprothrombinfragment1.2weresig-
nificantly elevated in leptospirosis. Patients with lep-
tospirosis had significantly longer prothrombin times,
longeractivatedpartialthromboplastintimes,andlow-
er platelet counts.23 In the present study, hemorrhagic
manifestationswerepresentin36%ofthepatientsand
themainmanifestationswerepetechias,hemoptysisand
hematemesis.
Acutekidneyinjuryinleptospirosisisreportedin40-

60% of severe cases24 and is usually non-oliguric15,16,25.

Daher et al.15 found a significantly highermortality in
patientswitholiguricleptospirosisthaninnon-oliguric
forms. In the present study, oliguria was observed in
onethirdofthepatients.Leptospirosisisoneofthefew
causesofAKIthatmaypresentwithhypokalaemia.Seg-
uroet al.25foundhypokalemiain45%of56patients.In
thepresentstudy,acutekidneyinjurywasfoundin87%
of the patients and 63.7%had serumpotassium lower
than 3.5mEq/L. Daher et al.16 showed that, after lept-
ospirosisAKI,renal functionrecovery is fastandcom-
pleteaftersixmonths,exceptforurinaryconcentration
capacity.
Thrombocytopenia is found in 50% of patients with

leptospirosisanditcorrelateswithworseprognosis.26Tanti-
tanawat&Tanjatham27foundthatplateletcountlowerthan
100,000/mm3was an independent risk factor for death in
leptospirosispatients.Otherreportsshowedlowplateletsat
admissioninalmost95%.16,28 Inthepresentstudy,74%of
thepatientshadplateletcountlowerthan100,000/mm3.

Daher,Lima,SilvaJúnior et al.
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Inleptospirosis,serumbilirubincanbemarkedlyel-
evatedascomparedwithother liverenzymes.1,29Tanti-
tanawat&Tanjatham27foundthattotalbilirubinhigher
than 2.5mg/dLwas independently associatedwith se-
verity. In the present study, direct and indirect bilirubin
were13and5mg/dL,respectively,and85%presenteddirect
bilirubinhigherthan3.5mg/dL.
Changet al.29 foundASTandALTlevelsof117.27and

70.63IU/Lrespectively.Jauréguiberryet al.19foundASTand
ALTlevelshigherthan40IU⁄Lin83and86%,respectively.
Inastudywith72patientsfromTurkeywithconirmeddi-
agnosisofleptospirosisthemeanASTandALTlevelswere
higher in nonsurvivors than in survivors.ALT levelswere
withinnormallimitsin22.2%ofcases,betweentheupper
limitofnormaland200IUin61.1%,200-500IUin8.3%,
500-1000 IU in6.9%andover1000 IU in1.4%30. In the
present study,mean transaminases levelswere2.5-3 times
higherthanthenormalupperlimit.TheASTandALTlev-
elswerehigherthan40IU/Lin82and72%ofthepatients,
respectively.Ictericpatientswithmildincreasesintransami-
nasesshouldalwaysraisethesuspicionofleptospirosis.
Urinalysis is frequentlyabnormal in leptospirosis,with

hematuria occurring during the early phase of the ill-
ness.31Hematuriawasreportedin58-70%ofpatientswith
leptospirosis.9,19Inthepresentstudy,hematuriawasfound
in43%ofpatients.
Thetrueincidenceofpulmonaryinvolvementisunclear

butmayrangefrom20–70%.32Pulmonaryhemorrhageseems
tobeincreasingamongpatientswithleptospirosis,assuggest-
edbyastudyperformedinSalvador,Brazil.33Thisstudyiden-
tiied47(10%)patientswithseverepulmonaryhemorrhagic
syndrome (SPHS) among 474 patients with leptospirosis.
Amongthe47SPHScase-patients,7(15%)and20(42%)had
pulmonaryhemorrhageandrespiratoryinsuficiency,respec-
tively,atthetimeofhospitalization.Pulmonaryhemorrhage
isreportedin40-86%ofpatientswithleptospirosis.33,34The
syndromeofdiffusealveolarhemorrhage,whichispotentially
lethal,consistsofhemoptysis,bilateralairspaceopaciication
onchestradiograph,andadecreasedhematocritsecondary
tobleedingfrompulmonarymicrovasculatureintothealveo-
lar space.35Cardiac involvement is common inany formof
leptospirosis.2Alterationsintheelectrocardiographictracing
couldbeobservedintheirst24hoursofhospitalizationin
approximately2/3ofthepatientswith leptospirosis.36Men-
ingitiscanbeasigniicantfeatureofleptospirosis,mainlyin
anictericform.Inaretrospectivestudyof43childrenpresent-
ingwithleptospirosis23%hadmeningitis.2Pancreatitisisde-
scribedasanuncommoncomplicationof leptospirosis,but
thereareaconsiderablenumberofreportsinliterature.37-40In
thepresentstudy,thecomplicationsfoundwerepulmonary
bleeding(14%),tractintestinalbleeding(13%),atrialibrilla-
tion(11.4%),pulmonaryinfection(6.0%),meningitis(1.0%)
andpancreatitis(0.5%).

Ingeneral,acutekidneyinjuryinleptospirosisishy-
percatabolicandrequiresfrequentdialysis.Inthepresent
study,duringtheperiodof1985to1996thetypeofdi-
alysisindicatedwasintermittentperitonealdialysis(IPD)
but in case of extreme hypercatabolism where the re-
movalofureawas inadequatelyperformedbyIPDclas-
sichemodialysisorcontinuousslowhemodialysisinhe-
modynamicallyunstablepatientswereindicated.During
theperiodof 1997 to 2006onlydailyhemodialysiswas
performedinourpatients.Dialysiswasrequiredfor51%
ofthepatients.Theneedofdialysisreportedinliterature
rangesfrom6%to49%.19,41-43Inthepresentstudy,inter-
mittent peritoneal dialysis was performed in 61% and
dailyhemodialysisin39%ofthepatientswhounderwent
indialytictherapy.
Andradeet al.20comparedthe“delayedalternate-day”

andthe“promptanddailydialysis”inpatientswithWeil’s
disease.Therewasnodifference in termsof the timeto
recoveryofrenalfunction,butthemortalitywassignifi-
cantlowerinthe“promptanddailydialysis”group(17%
vs.67%,p=0.01). In thepresent study, the typeofdi-
alysisduringtheperiodof1985to1995wasintermittent
peritonealdialysisandthemortalitywas22%.Duringthe
periodof1996to2006theearlyindicationanddailyhe-
modialysiswasperformedandthemortalitydecreasedto
10%(p<0.02).
The indications for antibiotic therapy in leptospirosis

remaincontroversial.Administrationofantibioticsseemsto
beeffectivewheninitiateduptothefourthdayafteronset
ofsymptomsandseveralstudieshavesuggestedthattheuse
ofantibiotic therapycouldbebeneicial.44,45Somereports,
however,suggestthatpenicillintherapydidnotprovidebet-
terclinicaloutcomeinpatientswithleptospirosisandacute
kidneyinjury,mainlyafteratleastfourdaysofsymptomatic
disease.12,46 In thepresent study,PenicillinGwasadminis-
tered in 131 (65%) of the patients. Themajority of these
patients, inthelastdecade,promptlyreceivedpenicillinas
soonastheywereadmittedinthehospital.Inthisgroupof
patientsweobservedadecreasedmortality.
The pulmonary complications to leptospirosis are the

maincauseofdeathinourcountry.10Previousstudiesshows
thatthemaincauseofmortalitywasacuterenalfailure,and
thishaschanged in the lastyears,withpulmonaryhemor-
rhagiccomplicationsbecomingthemostimportantcauseof
deathinleptospirosis.11,33Deathisalsoattributedtoacutekid-
neyinjuryinasigniicantnumberofcases.11,12Jauréguiberry
et al.19 reportednodeathsamong34patients.Costaet al.11

 

found14.2%ofdeathamongsevereleptospirosiscases.Costa
et al.12reported9%ofnonsurvivorsamong253patients.In
thepresentstudy,deathoccurredin15.4%ofcases,andthe
majorityofthemwereduetopulmonarybleeding.Factorsas-
sociatedwithdeathamongourpatientswereoliguria,crack-
lesonlungauscultationandadvancedage.

Clinicalpresentationofleptospirosis
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In summary, leptospirosis is aglobally relevantdisease
withpotential fataloutcome.Signsandsymptomssugges-
tive of leptospirosis must be known by any physician in
ordertoinstituteearlyadequatetreatmenttoimproveout-
come.Earlyindicationanddailyhemodialysisseemstobe
beneicialinthisgroupofpatients.
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