
Leptospirosis is a pantropic disease, most fre-

quently causing renal, hepatic and meningocerebral 

lesions, completed by less frequent but more severe 

cardiac lesions (6, 17, 28). The paper aims to present 

anatomic-clinical characteristics of acute renal failure 

(ARF) cases produced by leptospirosis and to establish 

a diagnostic and therapeutic approach to be used for 

future cases.

MATERIALS AND METHODS

Between 1970 and 1981, of a total of 690 patients 

with ARF of various aetiologies, the diagnosis of ARF 

by leptospirosis was set in 29 cases (4.2%) which were 

included in group A (17). Regarding ARF caused by in-
 fections, excluding post-abortion sepsis (18), in 110 

patients leptospirosis was diagnosed in 26% of cases. 

Between 1982 and 2017 patients were examined 

at the Clinic for Infectious Diseases (group B).

Cases included 19 men and 10 women, aged be-

tween 16-65 years, with a mean age of 40 years for 

group A and 6 men and 5 women with a mean age of 

36 years for group B.

All patients were transferred from other hospitals 

for the syndrome of acute renal failure and admitted in 

the haemodialysis department (group A) and in the 

Clinic for Infectious Diseases Timisoara (group B), res-

pectively.

The diagnosis of leptospirosis was set based on cli-

nical data (fever, shivers, headache, myalgia, con-

junctival congestion,meningo-encephalitic syndrome, 

jaundice, dyspeptic disorders, and haemorrhagic syn-

drome), laboratory findings (ESR, haemogram, fibri-

nogen, serological test for leptospirosis – agglutina-

tion-lysis test, complement fixation) and histological 

data obtained by necropsy.

The ARF was diagnosed by clinical data (oligo-

anuria corroborated to relevant cytology), laboratory 

results (serum urea, uric acid, creatinine, clearance 

tests, serum ionogram, osmolarity), urinary tests (uri-

 The present paper presents 40 cases of patients 

with acute renal failure (ARF) by leptospirosis, hospi-

talised between 1970 and 1981 in the Hemodialysis 

Centre of the Medical Clinic No. II in Timisoara, repre-

senting 4.2% of the total ARF patients hospitalised 

during the mentioned period and 25% of the infectious 

cases (with the exception of septic abortion). The ARF 

was characterised by severe nitrogen retention with a 

marked increase rate. The hepatic impairment was 

moderate. Conservative treatment was applied in 14 

patients, while hemodialysis - associated treatment 

was administered in other 15 cases. Unfavourable 

evolutions (45% of cases) were mainly caused by ma-

jor haemorrhages (digestive), regarded as a severity 

prognosis element. Further experience of one of the 

authors of the original study confirms previous studies 

on 11 additional cases during the period 1982-2017.
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 Sunt comunicate 40 de cazuri de bolnavi cu insufi-

ciență renală acută (IRA) prin leptospiroză, internați 

între anii 1970 și 1981 în Serviciul de Hemodializă al 

Clinicii a II-a Medicale din Timișoara, reprezentând 

4,2% din totalul bolnavilor de IRA internați în aceeași 

perioadă și 25% din cazurile de natură infecțioasă (ex-

ceptând avortul septic). IRA s-a caracterizat printr-o 

retenție azotată severă cu marcată rată de creștere. 

Afectarea hepatică a fost moderată. S-a aplicat trata-

ment conservator la 14 pacienți și tratament asociat 

cu hemodializă în 15 cazuri. Evoluția nefavorabilă 

(45% din cazuri) a fost determinată mai ales de sin-

dromul hemoragipar major (hemoragie digestivă), 

considerat ca element de prognostic sever. Experiența 

ulterioară a unuia din autorii studiului original confir-

mă studiile anterioare pe încă 11 cazuri în perioada 

1982-2017.
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nalysis, Addis sediment, proteinuria, ionogram, osmo-

larity) and renal histology (bioptic puncture with optic 

microscopic examination and/or electron microscopy, 

necropsy) and histopathologic tests.

Liver impairment was diagnosed by clinical symp-

toms (hepatomegaly, splenomegaly, jaundice), labo-

ratory findings (serum transaminase levels–GOT, GPT, 

bilirubin, alkaline phosphatase, cholinesterase, pro-

thrombin time by the Quick method, proteinogram, 

thymol reaction) and histopathologic data obtained by 

necropsy.

In order to exclude other infectious aetiologies, 

blood cultures, urine cultures and other serologic exa-

minations were performed.

RESULTS AND DISCUSSIONS

Clinical signs of leptospirosis were present in all 

the 40 cases (Table 1). Of all meningo-encephalic 

signs, coma was present in 10 cases, obnubilation in 3, 

delirium in 4, meningeal signs in 21, photophobia in 3 

and facial paresis in one case. The haemorrhagic syn-

drome was present in 80% of cases and it was mani-

fested by severe digestive haemorrhage (hemateme-

sis, melena) in 21 cases, ecchymosis and petechiae in 

11, purpura in 11, gingival bleeding in 5 and epistaxis 

in 5 cases.

The serological diagnosis was performed in 30 of 

the 40 cases with positive results in 25 patients in 

whom the following serotypes were detected: L. Cani-

cola 11, L. Pomona 6, L. Icteohemoragiae 6, L. Wolffi 

4, L. Grippotyphosa 4, L. Hyos 7, and untyped 6.

The diagnosis of acute renal failure relied on the 

following criteria: oligo-anuria, high uremia levels in all 

cases (125-600 mg/dL), creatinine levels between 3.5-

16 mg/dL, electrolyte and acid-basic disbalance.

In 5 of the 40 cases diuresis was maintained, while 

35 patients had oligo-anuria: anuria up to 3 days in 11 

patients, between 4-9 days in 12 cases and over 10 days 

in 4 cases. The mean duration of anuria was 4 days. 

The renal bioptic puncture was performed in 5 

cases, with the following lesions revealed by optic mi-

croscopic examination:

a) Discrete glomerular changes characterised by 

quasi-normal aspect, mesangial hyperplasia and se-

rous infiltration in the filtration space;

b) Various degrees of tubular lesions, characte-

rised by degenerative lesions, atrophy and necrosis of 

epithelial cells, sometimes with ruptures of the tubular 

basal membrane. Additionally, epithelial regenerative 

aspects were observed;

c) Interstitial mononuclear infiltrate, rare eosino-

phils and oedema foci (Fig. 1 and 2).

The same lesions were observed on necroptic pie-

ces. In one case even Leptospirae were detected. Elec-

tron microscopy revealed contorted tubules epithe-

lium with alterations of the cytoplasmic organelles 

with disorganisation of the nuclear chromatin and 

spherical intranuclear inclusions, vacuolar mitochon-

drial dystrophia and lysed cristae, with gigantic va-

cuole and degenerative granulovacuolar lesions (Fig. 3 

and 4).

Liver impairment was revealed by the following 

findings: moderate, ecographically visible hepatome-

galy in 35 cases, elevated transaminases with levels 5 

times higher than normal values, increased values for 

bilirubin, alkaline phosphatase, decreased cholineste-

rase, altered proteinogram, Quick index under 80%. 

The histopathology test performed in 11 of the de-

ceased patients revealed marked, predominantly cen-

trilobular cholestasis, in all cases, dystrophic lesions in 

various degrees, focal necrosis and haemorrhage.

Conservative treatment was applied in 25 cases 

and hemodialysis in 15 cases. As the etiological diag-

nosis was not established, after collection of biological 

specimens for blood culture and serology, two antibio-

tics were introduced: a semisynthetic penicillin and 

gentamycin, with dosage adjusted to the degree of re-
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nal failure, given the fact that another sepsis could not 

be excluded from the start.

Hydro-electrolyte and acid-basic rebalance was 

performed depending on the degree of hydration and 

the results of the serum ionogram, followed by at-

tempts to reinitiate diuresis with furosemide 100 mg 

IV, every 4 hours. Positive results from the first day 

(over 4-500 ml urine in 24 hours) suggested a continu-

ation of the treatment with furosemide, gradually de-

creasing the dose in parallel with the increase of the 

diuresis.

Ensuring a minimum of calories and anti-catabolic 

mea-sures were initially achieved by intravenous infu-

sion with 10% glucose, saline solution and amino-

acids, and later with oral feeding after improvement of 

the digestive tolerance.

Liver protection was also administered: aspato-

fort, vitamins of group B and K, arginine, sorbitol, roc-

malin. Therapy was supplemented with antiemetics, 

cholagogues and choleretic drugs, and digestive fer-

ments. In cases of massive haemorrhage, isogroup 

isoRh blood, fresh-frozen plasma and cryoprecipitate 

were administered.

In 15 cases hemodialysis was introduced, 1-6 se-

ssions, with an average of 2.6 sessions per case. The 

frequency of hemodialysis sessions was imposed by 

the evolution, the objectives being to achieve a good 

clinical status, increased digestive tolerance, hydro-

electrolyte and acid-base balance and reduction of ni-

trogen retention.

Evolution. The evolution was satisfactory in 27 of 

49 cases (67.5%) and unfavourable in 13 (32.5%). Of 

these, 12 died and one was discharged from the hos-

pital in an aggravated state. In all deceased cases, se-

vere digestive haemorrhage was present, with addi-

tional acute pulmonary oedema by toxic myocarditis in 

4 cases, cerebral haemorrhage in 2 cases, haemor-

rhage in the ventricular septum in 4 cases, haemor-

rhagic pancreatitis in one patient and haemorrhage in 

the adrenal glands in 2 cases.
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In cases with favourable evolution, periodic moni-

toring revealed normalisation of liver tests, rehabilita-

tion of the renal function after 3 months in 5 cases and 

after 12 months in one case, respectively.

Discussions. 

The frequency of leptospirosis is statistically consi-

dered to be low. Mortality in leptospirosis depends on 

various criteria, like geographic areas, serotypes and 

age, between 15-55% (11, 20, 28). Our cases selec-

ted over several decades (1970 – 2017) reveal a fre-

quency of 4% out of ARF of infectious causes.

Leptospirosis occurs most frequently in tropical re-

gions, being endemic, with clusters during the rainy 

seasons located in the flooded areas. The incidence of 

leptospirosis in some endemic countries is increasing. 

In Thailand, for example, the incidence increased 30 

times from 1995 to 2000 (19). In Brazil, data of the 

Ministry of Health showed that between 1996 and 

2005 (33),174 cases of leptospirosis were signalled, 

and in 2007, 1547 new cases were detected, most of 

them in the Southern region (45.7%). In the USA, 40-

120 cases are reported yearly to the Center for Di-

sease Control and Prevention. These cases probably 

represent a significant underestimation of the total 

number of „possible” cases. Certain professional 

groups are at a particular risk to become infected, 

such as agriculture workers, sewage workers, slaugh-

terhouse staff as well as workers in the fishing indus-

try. These may become infected by direct exposure or 

by contact with contaminated water and soil. 

In countries with developed tourism, exposure or 

contact with domestic animals also represents an im-

portant source of leptospirosis. The contact with water 

during water sports such as rowing, surfing, swimming 

and water skiing increases the risk for leptospirosis. 

Sometimes Leptospira infections are acquired during 

travels abroad. 

In a recent study conducted in Belgium and The 

Netherlands, 14% of the confirmed leptospirosis pa-

tients acquired the infection while travelling in tropical 

areas, especially in South-Eastern Asia. Laboratory a-

cquired infections are rare. Occasionally, leptospirosis 

occurs after immersion in contaminated water (after 

fishing or automobile accidents).

Leptospirosis is more frequently associated to cer-

tain professions (17, 28) and also to activating in poor 

hygiene conditions. This is also confirmed by our ca-

ses: contact with polluted waters in 15 cases (plum-

bers, fishermen), animal farm workers in 2 cases, very 

poor hygiene conditions in 5 cases.  

In our study, the number of cases of ARF by lepto-

spirosis is higher than in other statistics (3, 22), with 

some studies (8, 17, 21) rarely citing leptospirosis a-

mong the possible causes for infection induced ARF. 

This is most likely due to water contamination and 

pond fishing.

Even though the clinical signs suggesting the diag-

nosis were present in most cases (fever, shiver, head-

ache, myalgia in all cases and haemorrhagic syndrome 

in 70% of cases, oligo-anuria in 90% of cases, the me-

ningocerebral syndrome in 65% of cases), hospital ad-

mission is usually very delayed (in one case this 

occurred on the 5th day after onset, in 26 cases after 

the 10th day from onset, respectively), with altered 

general status (8 comatose cases) and severe nitro-

gen retention (11 cases) with the uraemia level over 

300 mg% (1, 2).

The onset of nonspecific signs of “viral infection” or 

jaundice suggesting acute hepatitis are causes for de-

layed etiologic treatment. Sometimes the symptoms 

mimic other diseases leading to both delayed treat-

ment and delayed hospital admission in specialised 

departments (16).

Acute renal failure was characterised by a severe 

nitrogen retention, with a high increase rate especially 

as a result of muscular catabolism, the hydro-electro-

lyte and acid-base disturbances being moderate, with 

a short oligo-anuric period (with an average duration 

of 5 days), ARF was apparently severe by the in-

creased degree of nitrogen retention and the hyper- 

catabolic form, and the unfavourable evolution was 

determined by haemorrhagic complications. Hepatic 

impairment was moderate (17, 18).

Regarding the deaths, we mention the constant 

presence of the severe haemorrhagic syndrome with 

hematemesis and melena, as well as haemorrhages in 

other organs (cerebral, cardiac, adrenal gland, pan-

creas) which represented the most frequent cause of 

death. As for the causes of the haemorrhagic syn-

drome, the capillary-toxic effect of Leptospira was in-

criminated, completed by a moderate degree of liver 

impairment and sometimes the disseminated intra-

vascular coagulation syndrome (4, 5, 14, 29, 37).

The pathogenic mechanism of ARF in leptospirosis 

is most probably due to renal hemodynamic and 

ischemic disturbances, similar to those encountered in 

the shock kidney, usually followed by secondary tubu-

lar necrosis. The action of bacterial toxins on the inter-

stitial and tubular structures might add up triggering a 

secondary inflammatory reaction (8, 25). Recently, an 

immune mechanism by immune circulating complexes 

has also been incriminated (3, 6, 8, 17, 25).
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CONCLUSIONS

Acute renal failure by leptospirosis represents 

40% of ARF of infectious causes. The hepatic impair-

ment is present in most cases but has a moderate in-

tensity and does not represent an essential prognosis 

element, but it may delay diagnosis. Any organ can be 

affected because leptospirosis is an infectious vascu-

litis. The haemorrhagic syndrome is frequent and of-

ten intense, influencing the evolution and prognosis. 

The etiologic diagnosis by serology is not rapid enough 

so an early clinical diagnosis is imperatively required 

based upon the multivisceral association (renal, me-

ningoencephalitis, hepatic and haemorrhagic syn-

drome). Antibiotic treatment against leptospirosis is 

required even if this an aetiology of ARF is only sus-

pected. There are over 210 serovariants of the 23 se-

rotypes presently described, and the same serovariant 

may induce different clinical symptoms.
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