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eptospirosis is a worldwide zoonosis caused by spirochaetes, Leptospira
interrogans.

L. interrogans in the urine of infected animals infects its host either by
penetration through mucous membrane or through the skin that is broken
or macerated through prolonged immersion in water. Epidemiological stu-
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ÖÖZZEETT  Leptospirozis subklinik hastalıktan iyi tanımlanan klinik sendromlara kadar değişen geniş bir
spektruma sahiptir. Burada, klinik ve laboratuvar bulguları farklılık gösteren leptospirozisi olan üç
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Birinci olguda yüksek ateş, sarılık, bilateral orta derecede pretibial ödem ve üst abdomen
ultrasonografisinde safra kesesinde hidrops, ikinci olguda yüksek ateş ve miyalji, üçüncü olguda
karın ağrısı, idrar yaparken yanma ve sarılık vardı. Üç çocuğun da  idrar örnekleri hareketli spiral
mikroorganizmaları ortaya çıkarabilen karanlık alan mikroskobunda incelendi. Olguların serum
örnekleri leptospirozis Patoc-I suşu için Mikro Aglütinasyon Testi (MAT) kullanılarak analiz edildi.
Hastaların hepsinde hipoalbuminemi, hiperglobulinemi ve karaciğer ile böbrek fonksiyonlarında
değişen şiddette bozulma mevcuttu. Genel olarak leptospirozis’in klinik belirtisi tipik olmadığından
tanı ve tedavide gecikmelere neden olabilmektedir. Bu yüzden, safra kesesi hidropsu,
hipoalbuminemi ve hiperglobulinemi leptospirozis için kuşku uyandıran belirtiler olabilir.
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di es ha ve shown lep tos pi ro sis to be mo re pre va lent
du ring the wet se a sons, which al lows for an in cre -
a se in ex po su re by wal king ba re fo o ted on pudd les.
Af ter an in cu ba ti on pe ri od of 2-20 days, it may ca -
u se two cli ni cal syndro mes-anic te ric and ic te ric
lep tos pi ro sis.1

Among the pa ti ents with lep tos pi ro sis, 90%
ha ve the mil der anic te ric form of the di se a se, and
5-10% has se ve re lep tos pi ro sis with ja un di ce (We -
il’s di se a se).2 Pri mary pat ho lo gi cal fin dings in lep-
tos pi ro sis are tu bu lar da ma ge in the kid neys and
he pa to cel lu lar func ti o nal im pa ir ment. Lep tos pi -
ro sis can re sult in se ve re he pa to cel lu lar da ma ge
and im pa ir ment of he pa to cel lu lar synthe sis func-
ti ons. In the kid neys, isc he mi a may ca u se tis su e
hypo xi a, tu bu lar da ma ge, and re nal fa i lu re.
Eighty-fi ve to 90% of lep tos pi ro sis in fec ti ons are
self-li mi ting.2

For de fi ni te di ag no sis, eit her iso la ti on of the
or ga nism from any spe ci men or eva lu a ti on of spe-
ci fic an ti body (se ro con ver ti on or fo ur-fold or gre -
a ter ri se in an ti body ti ter) are es sen ti al, on the ba sis
of com pa tib le cli ni cal his tory. Pre sump ti ve di ag -
no sis de pends on eit her a mic ros co pic agg lu ti na ti -
on ti ter (MAT) of 1/100 or a po si ti ve sli de
agg lu ti na ti on test in the pre sen ce of com pa tib le cli -
ni cal ill ness. The MAT test, which uses li ve an ti -
gen, is mo re spe ci fic. It is used for de ter mi na ti on
of an ti body ti ter and ten ta ti ve iden ti fi ca ti on of ten-
ta ti ve se roty pe.2

He re in, we pre sent cli ni cal and la bo ra tory fe -
a tu res of thre e chil dren with lep tos pi ro sis with re -
nal and li ver in vol ve ment who we re di ag no sed
se ro lo gi cally.

CASE REPORTS
CA SE 1

A 14-ye ar-old ma le pa ti ent ad mit ted to our hos pi -
tal in Ju ne 2005, be ca u se of  high gra de fe ver of 10
days’ du ra ti on, fa ti gu e, ab do mi nal pa in, vo mi ting,
ja un di ce, and dark-co lo red uri ne. His tory of symp-
toms re ve a led that one month be fo re the ini ti a ti -
on of his comp la ints, he fre qu ently went fis hing
in the ri ver, ran in the ir vil la ge ba re fo ot and the -
re had be en a his tory of ja un di ce in the catt le in

his vil la ge. His physi cal exa mi na ti on re ve a led that
his body tem pe ra tu re (axil lary) was 39.5 oC, he art
ra te (HR) 100/min, res pi ra tory ra te (RR) 28/min,
ar te ri al blo od pres su re (BP) 110/60 mmHg, body
we ight (BW) 46 kg (25-50%), he ight 1.64 m (25-
50%). He had se ve re ja un di ce, lo ca li zed pal pab le
mass of 4x6 cm di men si ons be low the right cos tal
mar gin, mo de ra te pre ti bi al ede ma on both lo wer
ex tre mi ti es. 

So me of the la bo ra tory fin dings ha ve be en
pre sen ted in Tab le 1. Di rect ab do mi nal X-ray, re-
ve a led a mass which disp la yed the sa me opa city
with the li ver be low the right cos tal mar gin, sug-
ges ti ve of gall blad der hydrops (Figure 1). Ab do -
mi nal ul tra so nog raphy re ve a led hydrops of the
gall blad der, bi li ary mud, pe ri he pa tic and pe ri to -
ne al flu id ac cu mu la ti on (Figure 2). In the dark fi -
eld mic ros co pic exa mi na ti on of the uri ne, mo ti le
spi ral mic ro or ga nisms we re ob ser ved. Lep tos pi ra
mic ros co pic agg lu ti na ti on test (MAT) was fo und
(1/400) po si ti ve. Di ag no sis of ic te ric lep tos pi ro sis
was ma de and tre at ment of 200,000 U/kg/day crys-
tal lin pe ni cil lin G was star ted. Sin ce high fe ver co -
uld not be con trol led un til the se venth day of
crystal lin pe ni cil lin G the rapy, it was chan ged to
tet racy cli ne (20 mg/kg/day). Af ter tet racy cli ne
the rapy was star ted, the uri nary fin dings di sap pe -
a red wit hin two days, ja un di ce re sol ved wit hin 4
days. Ho we ver, PT co uld nor ma li ze at the end of
the first month, des pi te re cur rent vi ta min K in fu -
si ons. At the end of 1 month, he was disc har ged
with a full re co very of both physi cal and la bo ra -
tory pa ra me ters. Du ring the next one-ye ar of fol-
low-up, both his physi cal and la bo ra tory fin ding
re ma i ned stab le.

CA SE 2

A 9-ye ar-old ma le pa ti ent was ad mit ted in Au gust
2005, be ca u se of high fe ver of 10 days’ du ra ti on,
neck and leg pa in, dif fi culty in wal king, fa ti gu e and
loss of ap pe ti te. His tory of symptoms re ve a led that
he had swum in the ri ver for the past two months
fre qu ently.

His physi cal exa mi na ti on re ve a led that his fe -
ver was 39oC, HR 110/min, RR 30/min, BP 100/70
mmHg, BW 26 kg (25-50%), He ight 125 cm (10-
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25%). His nuc hal and gas troc ne mi us musc les we -
re ten der upon pal pa ti on. In the dark fi eld mic -
ros co pic exa mi na ti on of fresh uri ne samp les,
se ve ral spi ral mic ro or ga nisms that we re mo ti le in
every di rec ti on we re ob ser ved. Re nal ul tra so nog -
raphy disp la yed acu te pye lo nep hri tic chan ges.
Lep tos pi ra MAT was 1/800 po si ti ve. The di ag no sis
of lep tos pi ro sis was ma de. Crystal li e pe ni cil lin G
200.000 U/kg/day was ad mi nis te red for 10 days.
Fe ver di sap pe a red wit hin 2 days and myal gi a wit -
hin 5-6 days. Uri nary fin dings nor ma li zed wit hin
two days; ure a and cre a ti ni ne nor ma li zed wit hin
fo ur days; hypo al bu mi ne mi a, hyperg lo bu li ne mi a
and all ot her ab nor mal fin dings nor ma li zed wit -

hin two we eks. Af ter two we eks, he was disc har -
ged with a full re co very of both physi cal and la b-
o ra tory pa ra me ters. Du ring the next one-ye ar
fol low-up, both his physi cal and la bo ra tory fin ding
re ma i ned stab le.

CA SE 3

A fi ve-ye ar-old girl was ad mit ted in Sep tem ber
2005, with comp la ints of fre qu ent uri na ti on, dark
co lo ra ti on of uri ne, bur ning sen sa ti on upon uri-
na ting and ab do mi nal pa in of thre e days’ du ra ti on.
It was le ar ned that in the last thre e months she
had pla yed in the wa ter run ning from the fo un ta -
in in the ir vil la ge. She did not ha ve fe ver. On in-

Case

Laboratory parameters 1 2 3 Normal 

Leukocyte (/µL) 16.4 6.4 11.4 6000-15000

Hb (g/dl) 9.9 9.8 11.1 11-16

Hematocrit (%) 29.7 30.7 35.4 34-40

Platelet (/µL) 140 282 269 130000-400000

Total bilirubin (mg/dl) 8.84 1.5 3.4 0.2-1

Direct bilirubin (mg/dl) 4.81 0.3 1.7 0-0.2

AST (U/L) 200 18 301 5-45

ALT (U/L) 216 14 380 5-45

GGT (U/L) 101 9 214 5-32

ALP (U/L) 789 253 1236 145-420

CPK (U/L) 107.3 34 117 5-130

LDH (U/L) 518 368 777 120-330

Albumin (g/dl) 2.2 2.8 3.1 4-5.3

Globulin (g/dl) 4 3.4 3.7 1.1-3.2

Urea (mg/dl) 36 211 11 10-40

Creatinine (mg/dl) 0.8 5.8 0.3 0.5-1

Sodium (mEq/L) 136 130 139 136-146

Potassium (mEq/L) 3.6 3.3 3.5 3.5-5.5

Calcium (mg/dl) 6.7 8.2 9.1 8.8-10.8

aPTT (sec) 43.3 29.8 31.1 25-35

PT (sec) 18 11.4 11.4 11-14

ESR (mm/hr) 105 78 47 0-20

Urine microscopy Several leukocytes and tubular Several leukocytes and tubular Several leukocytes and several 

epithelia cells. several very epithelia cells. several very very motile microorganisms within 

motile microorganisms motile microorganisms or outside tubular epithelial cells 

TABLE 1: Laboratory features of leptospirosis cases.

AST: alanine transaminase, ALT: aspartat transaminase, GGT: gamma glutamic transpeptidase, ALP: alkaline phosphatase, CPK: creatine kinase, 
LDH: lactate dehydrogenase, aPTT: activated partial thrombine time, PT: prothrombine time, ESR: erythrocyte sedimentation rate.
Not: Patolojik olan değerler koyu olarak yazılmıştır.
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ter vi ew with the lo cal ve te ri na ri an of the pa ti ent’s
town we le ar ned that ca ses of lep tos pi ro sis had
be en ob ser ved du ring sum mer and win ter in that
dis trict.

Her physi cal exa mi na ti on re ve a led that her
fe ver was 37oC, HB 86/min, RR 32/min, BP 80/60
mmHg, BW 16 kg (25-50%), He ight 105 cm (10-
25%). Her scle ra e we re ic te ric and her li ver was
4cm pal pab le be low the right cos tal mar gin, on
the midc la vi cu lar li ne. Lep tos pi ro sis was con si de -
red as a pos sib le di ag no sis. In the dark fi eld mic -
ros co pic exa mi na ti on of the fresh uri ne samp le,
the re we re se ve ral hyper mo ti le spi ral mic ro or ga -
nisms the sha pe of which chan ged whi le mo ving.
Ul tra so nog rap hic exa mi na ti on of the kid neys re-
ve a led fin dings of bi la te ral acu te pye lo nep hri tis.
Lep tos pi ro sis MAT was 1/100 po si ti ve. Crystal li e
pe ni cil lin G (200,000 U/kg/day) was ad mi nis te red
for 10 days. Uri nary fin dings nor ma li zed wit hin
1-2 days, hyper bi li ru bi ne mi a wit hin 8 days, 
hypo al bu mi ne mi a and hyperg lo bu li ne mi a wit hin
15 days. Af ter 2 we eks, he was disc har ged with a
full re co very of both physi cal and la bo ra tory pa-
ra me ters. Du ring the next one-ye ar fol low-up,
both his physi cal and la bo ra tory fin ding re ma i -
ned stab le.

DISCUSSION
Lep tos pi ro sis is an acu te ge ne ra li sed in fec ti o us di s-
e a se, cha rac te ri zed by ex ten si ve vas cu li tis. Its in ci -
den ce is hig hest du ring sum mers when he avy ra ins
and flo ods oc cur in ur ban are as.2 The se ve rity of
the di se a se ran ges from an asym pto ma tic subc li ni -
cal co ur se to a fa tal out co me.3 In di rect con tact with
in fec ted ani mals, vi a wa ter or so il con ta mi na ted
with in fec ted uri ne, is a mo re com mon ca u se of hu -
man in fec ti on than di rect ani mal con tact. Oc cu pa -
ti o nal ex po su re (far mers, ve te ri na ri ans, abat to ir
wor kers) and rec re a ti o nal ex po su re (cam pers,
swim mers) are com mon.2 All of our pa ti ents ca me
from vil la ges of dif fe rent sub pro vin ces of Kars and
we re ad mit ted to our hos pi tal in or in the end of
sum mer when the re are he avy ra ins in this are a.
The fa mi li es we re en ga ged with far ming and ani -
mal bre e ding ac ti vi ti es. All thre e ca ses we re in clo -
se con tact with wa ter whe re ani mal bre e ding
out si de the barns we re car ri ed out.

Anic te ric lep tos pi ro sis, a mo re com mon and
mil der form of lep tos pi ro sis is cha rac te ri zed 
by ab rupt on set with fe ver, he a dac he, se ve re
musc le ac hes, and ma la i se. Na u se a, vo mi ting, and
ab do mi nal pa in oc cur in va ri o us com bi na ti ons 

FIGURE 1: Radiograph demonstrating a dilated, opague gallbladder pro-
truding from the inferior margin of the liver.

FIGURE 2: Abdominal ultrasonography revealed that gallbladder was hy-
dropic with biliary mud measuring 45X98mm.
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in up to 95% of the pa ti ents.2 Our pa ti ents had 
si mi lar comp la ints in the early pe ri od of the di se -
a se. 

Most fre qu ent cli ni cal ma ni fes ta ti ons are
myal gi as, fe ver, ja un di ce and gas tro in tes ti nal
symptomps.4 In the se ve re form (ic te ric lep tos pi ro -
sis or We il’s di se a se), pa ti ents de ve lop feb ri le ill-
ness with he pa tic dysfunc ti on, acu te re nal fa i lu re
and ha e morr ha gic di at he sis.5,6

Ja un di ce oc cur ring in lep tos pi ro sis is not com-
monly as so ci a ted with he pa to cel lu lar nec ro sis and
im pa i red li ver func ti on. The re are mo de ra te ele va -
ti ons in tran sa mi na se le vels, and mo de ra te ele va ti -
on of al ka li ne phosp ha ta se le vel usu ally oc curs5,7.
Tran si ent he pa tic dysfunc ti on oc curs, and it is a ra -
re ca u se of de ath. The se rum bi li ru bin le vels is usu-
ally <20 mg/dL, but can be as high as 60-80 mg/dL2.
In our pa ti ents, the se rum bi li ru bin le vels of all ca -
ses we re high (1,5-8,84 mg/dL). In ca se 1 and 3, the
se rum al ka li ne phosp ha ta se le vels we re high. The
se rum LDH le vels of all ca ses we re high (368-777
U/L). In ot her lar ge se ri es, myal gi a and in cre a sed
cre a ti ne ki na se ra tes we re re por ted bet we en 20-
100%.8,9 Only ca se 1 had myal gi a. The se rum cre a -
ti ne ki na se le vels of all ca ses nor ma li zed. Dep res sed
ac ti vity of plas ma prot hrom bin are no ted oc ca si o -
nally. Hypop rot hrom bi ne mi a res ponds uni formly
to pa ren te ral ad mi nis tra ti on of vi ta min K2. Only
ca se 1 had per sis tent pro lon ga ti on of PT which
nor ma li zed only af ter re cur rent ad mi nis tra ti ons of
vi ta min K (5 mg/do se). 

It can be conc lu ded that the he pa tic ma ni -
fes ta ti ons of lep tos pi ro sis, inc lu ding ja un di ce, are
most li kely a re sult of he pa to cel lu lar in jury. Be ca -
u se he moly sis is not a con sis tent fin ding and ne i-
t her in tra he pa tic nor ex tra he pa tic bi li ary sta sis
was ob ser ved morp ho lo gi cally or cli ni cally.2 Çe -
tin et al10 ha ve iden ti fi ed hypo al bu mi ne mi a (1.1-
3.3 g/dl) in all of the ir 13 lep tos pi ro sis ca ses.
Alt ho ugh hypo al bu ne mi a was de tec ted in many
of the re por ted ca ses, hypo al bu ne mi a was not
pre sen ted as a stri king fin ding of lep tos pi ro sis in
ne it her of the se re ports.11-14 All our ca ses had hy-
po al bu mi ne a mi a and hyperg lo bu li ne mi a whi le
only the first ca se had gall blad der hydrops, as ci -

tes and pe rip he ral ede ma. Pro te i nu ri a that might
le ad to hypo al bu mi ne mi a, di arr he a, growth-de -
ve lop men tal ab nor ma lity was not ob ser ved in any
of our ca ses. Af ter tre at ment, se rum al bu min and
glo bu lin le vels of the pa ti ents nor ma li zed wit hin
15-25 days. First and third ca ses had fin dings of
he pa ti tis. 

As in hyper bi li ru bi ne mi a, hypot hrom bi ne mi -
a, hypo al bu mi ne mi a and hyperg lo bu li ne mi a that
are the fin dings of li ver fa i lu re re sol ved with an ti -
bi ot he rapy, we ha ve con si de red Lep tos pi ra as the
eti o lo gi cal agent. Hypo al bu mi ne mi a, hyperg lo bu -
li ne mi a and es pe ci ally ede ma are not a pro mi nent
la bo ra tory or cli ni cal ma ni fes ta ti on of the lep tos -
pi ro sis. The re are se ve ral re a sons for ca u sing both
hypo al bu mi ne mi a and hyperg lo bu li ne mi a such as
ka la-azar, au to im mu ne he pa ti tis, and syste mic lu -
pus ery the ma to sus (SLE). We think that es tab lish -
ment of glo bu lin and al bu min le vels which ref lect
synthe sis func ti on of li ver, is al so im por tant in the
di ag no sis, The re fo re, the low le vel of al bu min and
the high le vel of glo bu lin may be clu es for lep tos -
pi ro sis.

In 55% of chil dren with lep tos pi ro sis, the re is
cho lecy sti tis wit ho ut sto nes and gall blad der hy-
drops.2,15 We, pre vi o usly16 re por ted gall blad der hy-
drops in two out of thre e ca ses of child ho od
lep tos pi ro sis. We ha ve con si de red no nobs truc ti ve,
to xic di la ta ti on of the gall blad der.

Ni nety per cent of ca ses with lep tos pi ro sis ha -
ve an anic te ric co ur se; that is why the di se a se is not
not ea sily di ag no sed. In fe ve rish pa ti ents who de-
ve lo ped both re nal im pa ir ment and ja un di ce, lep-
tos pi ro sis sho uld be con si de red if no pat ho gen
mic ro or ga nisms co uld be grown with tra di ti o nal
met hods.17-19 Only the third ca se had lo wer uri nary
system symptoms; ho we ver se ve ral le u kocy tes and
tu bu lar epit he li al cells and hyper mo ti le spi ral-sha -
ped mic ro or ga nisms we re ob ser ved in the mic ros -
co pic exa mi na ti on of the uri ne of all ca ses. In the
third ca se, se ve ral mo ti le mic ro or ga nisms we re
pre sent even wit hin the tu bu lar epit he li al cells.
Pat ho gen mic ro or ga nisms did not grow in uri ne
cul tu res. Uri ne fin dings nor ma li zed wit hin the first
days of tre at ment.



LEPTOSPIROSIS IN CHILDHOOD WHICH PRESENTS WITH HYPOALBUMINEMIA AND GALLBLADDER HYDROPS... Zafer BIÇAKÇI

Turkiye Klinikleri J Pediatr 2010;19(3) 273

Re nal in vol ve ment can be ob ser ved in all froms
of lep tos pi ro sis re gard less of the se roty pe of the ca -
u sa ti ve mic ro or ga nism or the se ve rity of the di se a -
se. Oli gu ri a or anu ri a may de ve lop early in the
co ur se of the di se a se and may per sist. In lep tos pi ro -
sis re nal fa i lu re is ge ne rally re ver sib le. Ho we ver,
the ma in ca u se of de ath is re nal fa i lu re as well.2,20

In Tha i land, Vach vanch snong20 et al. had thre e ca -
ses of child ho od lep tos pi ro sis all of whom de ve lo -
ped tu bu lo in ters ti ti al re nal fa i lu re. In all of the se
pa ti ents the re was acu te non-oli gu ric re nal fa i lu re
to get her with mild hypo cal ce mi a, mild me ta bo lic
aci do sis and ure mi a. On the sixth day of the tre at -
ment the pa ti ents im pro ved comp le tely wit ho ut ne-
ces si ta ting di aly sis. In Bra sil, Se gu ro et al21 re por ted
56 ca ses of acu te re nal fa i lu re ca u sed by lep tos pi ro -
sis. In this po pu la ti on, non-oli gu ric re nal fa i lu re was
mo re fre qu ent than oli gu ric re nal fa i lu re; no no li -
gu ric re nal fa i lu re re sul ted in less mor ta lity and
mor bi dity com pa red to oli gu ric re nal fa i lu re. Furt -
her mo re 45% of the pa ti ents we re hypo ka le mic
whi le no ne of them had hyper ka le mi a. All our pa-
ti ents had uri nary mic ros co pic fin dings ref lec ting
re nal in vol ve ment. Ho we ver, in only two ca ses ure-
mi a was ac com pa ni ed by mild hypo nat re mi a, hy-
po po tas se mi a and hypo cal ce mi a. Blo od pres su res of
the ca ses we re nor mal, they co uld uri na te suf fi ci -

ently; they did not ha ve aci do tic res pi ra ti on or ede -
ma.  Alt ho ugh our fin dings we re in cor re la ti on with
the da ta in the li te ra tu re, we con si der tu bu lar da m-
a ge as the ma in ca u se of re nal fa i lu re. Be ca u se,the
ma in pat ho lo gi cal fe a tu re of lep tos pi ro sis is re nal
tu bu lar da ma ge and he pa to cel lu lar im pa ir ment. As
a re sult of isc he mi a of the kid neys, re nal fa i lu re du -
e to tis su e hypo xi a and tu bu lar da ma ge de ve lops.2

As the re ab sorp ti on of so di um from the pro xi mal
tu bu les is im pa i red, it re ac hes the dis tal tu bu les at a
le vel be yond its re ab sorp ti on ca pa city; thus it is ex-
cre ted in the uri ne to get her with the po tas si um, as
a re sult of the so di um-po tas si um exc han ge ta king
pla ce in the dis tal tu bu les21. In lep tos pi ro sis, the re
are se ve ral lep tos pi ra in the tu bu lus lu men. In the
kid neys lep tos pi ra are pro tec ted by host de fen se
mec ha nisms and cre a te a fo cus for the dis se mi na ti -
on of the in fec ti on.2

Alt ho ugh we had a li mi ted num ber of ca ses,
we strongly sug gest that the pre sent study wo uld
le ad to se ve ral stu di es in this fi eld and shed light to
the di se a se in terms of di ag no sis and pos sib le tre at -
ments. 
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