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Abstract

The disease leptospirosis is threatening both animals and humans. Leptospirosis can cause complications in multiple organs,
including the kidneys early on, most often manifesting as tubulo-interstitial nephritis and tubular dysfunction. More than a
million people are infected with leptospirosis every year, making it the most widespread zoonosis. Hotspots of leptospirosis
and CKD are the agricultural intensive areas that are prone to flooding. Pallabi Pati Senior Research Fellow(SRF) Molecular
Biology Division Regional Medical Research Centre(ICMR),Bhubaneswar. Lack of prompt treatment for acute leptospirosis can
lead to chronic kidney damage and ultimately kidney failure. Because of the insidious nature for progression of CKD, the germs
that cause it may be present in the kidney without causing any symptoms. Tubulointerstitial nephritis, interstitial fibrosis, and
tubular atrophy are histologic findings of leptospirosis renal disease. Leptospirosis in adult male workers is associated with
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proximal tubule dysfunction, hypokalemia, and chronic kidney disease (CKD).

Abbreviations: CKD: Chronic Kidney Disease; ARDS:
Acute Respiratory Distress Syndrome; MAT: Microscopic
Agglutination Test; AKI: Acute Kidney Injury.

Introduction

The zoonotic disease termed “Leptospirosis” is caused
by the pathogenic bacterium Leptospira interrogans of the
genus Leptospira. Leptospira interrogans (the pathogenic
species) and Leptospira biflexa (a nonpathogenic species)
are obligate aerobic spirochetes that can be found all over the
world and are responsible for the zoonotic disease known
as leptospirosis. There are approximately 210 serovariants
within the L. interrogans complex, which consists of 23
serogroups. Leptospirosis is endemic in tropical regions,
with epidemics breaking out every year around the time
of the rainy season and in low-lying, flooded regions. It is
a water-borne disease, and it can cause different kinds of
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clinical symptoms in humans. According to previous reports,
this disease is generally found in poor and developing
countries, but mostly in unhygienic environments. Rats are
the major reservoir of this disease. This disease has a wide
range of clinical symptoms such as headache, fever, diarrhea,
vomiting, myalgia, rigors, nausea, and loss of appetite,
and they appear suddenly after 2 to 26 days of incubation
in 75% to 100% of patients. Jaundice and renal failure
(“Weil’s disease”), pulmonary hemorrhage, rhabdomyolysis,
uveitis, acute respiratory distress syndrome (ARDS), optic
neuritis, peripheral neuropathy, and myocarditis are major
complications of leptospirosis. So the diagnostic process
is a bit difficult due to the patient’s unusual symptom
constellation, and the disease must be treated systemically.
It occurs everywhere. A systematic review and modelling
study projected 1.03 million annual cases and 58,900 annual
deaths. Leptospirosis infection spreads by contact with
infected animal bodily fluids, such as blood, urine, tissues, and

] Urol Nephrol


https://medwinpublishers.com/OAJUN/
https://portal.issn.org/resource/ISSN/2578-4676#
https://medwinpublishers.com/
https://doi.org/10.23880/oajun-16000223

Open Access Journal of Urology & Nephrology

organs, or by exposure of an open sore or mucosal surface to
contaminated water. These are the two most common routes
of transmission to humans [1].

The diagnosis can be made by microscopic agglutination
test (MAT), immunochromatographic test, confirmatory test
done by IgM ELISA, or polymerase chain reaction method.
Leptospira can be extracted from blood samples at that time.
After one to three days, symptoms may return in about 20%
of patients, marking the beginning of the immune phase of
the disease, which typically lasts anywhere from four days
to a month. More serious symptoms, such as meningitis
and uveitis, may appear in the later stages. The severity
of leptospirosis is correlated with the magnitude of the
host’s humoral immune response, and IgM antibodies are
frequently detected during this stage [2].

Vasculitisis caused by theinfectious diseaseleptospirosis.
Due to dehydration and the direct effects of the toxins, which
damage the vascular endothelium and increase permeability,
patients with the severe form can develop hemodynamic
alterations secondary to hypovolemia. Clinical evidence and
epidemiological studies are used to make a diagnosis, which
is then confirmed by laboratory testing. Clinical diagnosis
can be challenging and may lead to the misdiagnosis of
the following conditions: Viruses and bacteria can cause
meningitis, malaria, and hepatitis, while mosquitoes and
other insects can spread diseases like dengue and Hantavirus
hemorrhagic fever. Early and distinctive hypokalemia from
leptospirosis can help with the diagnosis. When antibody
titres are four times higher than the reference value, the
results are considered positive. The International Society for
Leptospirosis conducted a study on its accuracy and found a
false-negative rate of 13% [3,4].

The Kidneys are Involved in Leptospirosis

Leptospirosis is a leading cause of AKI in tropical
regions where the disease is endemic. This occurrence varies
depending on disease severity, age, and the definition of AKI.
The prevalence of AKI can be so high that more than 20% of
acute kidney injury (AKI) cases are caused by leptospirosis in
some countries. [5,6]. According to one previous report, only
60 cases of leptospirosis were detected out of 6,777 severe
AKI cases, with a prevalence of 0.89%.This percentage is
typical of hospitals of a similar type in industrialised nations

[3].

Clinical Presentations Observed in

Leptospiral Kidney Issues

Kidneys are the basic organ for urine excretion, blood
filtration and reabsorption [7]. Leptospirosis’ impact on the
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kidneys can range from being subclinical, with only mild
proteinuria and urinary sediment abnormalities, to being
severe, with acute kidney injury. Urinary sediment contains
both leukocytes and red blood cells. When proteinuria is
present, it typically falls below 1 g per 24 hours. Casts of
granules and biliary pigments are also visible [5,3].

Rapid increases in serum urea and creatinine, as
well as jaundice, are symptoms of acute kidney injury.
Hyperbilirubinemia is associated with a severe form of
kidney injury, one that is often accompanied by oliguria
and anuria in the affected patient. Previous research has
linked leptospirosis to non-oliguric AKI and hypokalemia
in 41% to 45% of patients [8]. According to another
study conducted by Viriyakosol, et al. [9], leptospiral AKI
associated with hemorrhagic diathesis was observed in
80% of the 58 patients, liver failure in 72%, respiratory
failure in 38%, circulatory failure in 33%, pancreatitis in
25%, and rhabdomyolysis in 5%.In severe leptospiral AKI
cases, the normal blood pressure in the arteries is too low,
and the hemodynamic status and alterations are similar to
those in sepsis patients. Elevated plasma concentrations of
aldosterone and antidiuretic hormone result from systemic
vasodilation. Altogether, these symptoms cause reduced
dieresis followed by renal vasoconstriction [10-12].

Renal Failure Caused by Leptospirosis

The most common triad of fever, jaundice, and acute
renal failure [13] is observed in patients with severe acute
infections. Reports from histological findings of primarily
acute tubulointerstitial nephritis and acute tubular necrosis
characterise acute renal failure, which is characterised by
proximal tubule dysfunction, hypokalemia, and non-oliguria
[14].

As per Yang et al., from 1997 In Taiwan, leptospirosis is
one of the major causes of a wide variety of organ failures;
at least 10% of patients suffer from leptospirosis organ
failure. Penicillin and tetracycline, when given promptly,
are highly effective and have the potential to dramatically
rescue patients from multi-organ failure [14,15]. In severe
condition of kidney issues or renal injury patients are treated
with renal replacement therapy, artificial kidneys as one of
the treatment alternatives [16]. The clinician should monitor
the patient and as per the advice the proper treatment may
be initiated.

Accordingto Riefkohl, etal.[17] and Yang, etal. 2.3-52.7%
of the population at risk develops chronic leptospirosis,
and only if leptospira persists inside the tubular lumen
and interstitium does it lead to either acute kidney injury
or asymptomatic renal colonisation with subtle clinical
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symptoms [17,18]. In animals, chronic leptospiral kidney
infection is associated with interstitial fibrosis and chronic
tubulointerstitial nephritis.

Toll-like receptor-dependent pathways are important in
leptospiral kidney disease. Tubular injury and inflammation
are induced by Leptospira outer membrane proteins through
a toll-like receptor-dependent pathway, which is followed
by the activation of nuclear transcription factor kappa B
and mitogen-activated protein kinases and the differential
induction of chemokines and cytokines relevant to tubular
inflammation [19]. A protein from the outer membrane
of Leptospira bacteria has been linked to triggering the
TGF-beta/Smad-associated fibrosis pathway, which results
in the accumulation of extracellular matrix [20]. As a
result, tubulointerstitial nephritis and fibrosis caused by
leptospirosis serve as a model for studying the consequences
of pathogen infection [21-25]. Toll-like receptors, in
particular, may play a pivotal role as intermediaries.

Leptospirosis is diagnosed using clinical and
epidemiological information, with confirmation from
serology tests. The most common method of serology (called
MAT) requires two blood samples to be taken two weeks
apart. Antibody titers 4 times higher than the reference value
for diagnosing acute leptospirosis are considered positive
on the MAT. Tubulointerstitial nephritis is a hallmark of
leptospirosis renal disease. Detection of leptospira DNA
in kidney tissue or urine confirms the presence of acute
or chronic carrier leptospirosis in animals method of
serology (called MAT) requires two blood samples to be
taken two weeks apart. Antibody titers 4 times higher than
the reference value for diagnosing acute leptospirosis are
considered positive on the MAT. Tubulointerstitial nephritis
is a hallmark of leptospirosis renal disease. Detection of
leptospira DNA in Kkidney tissue or urine confirms the
presence of acute or chronic carrier leptospirosis in animals.
Leptospiral nephropathy can be treated with appropriate
antibiotics like penicillin or tetracycline [24,26-28].

Conclusion

Early diagnosis will help the patient’s recovery rate be
faster, which will prevent the rate of transmission as well
as disease progression. Cleanliness and hygiene practices
are the major key factors to avoid this disease. Now-a-
days, health facilities have improved a lot, which can help
people progress with proper treatment. Early detection of
Leptospirosis and prompt treatment can prevent organ and
kidney failure caused by this disease.
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