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Specific Etiologies of CA-AKI



Ryokichi Inada  (1874–1950)

The first isolation of Leptospira in 1916. In Japan, 

where Weil’s disease was common in coal miners, 

injected guinea-pigs intraperitoneally with the blood 

of Weil’s disease patients and succeeded in 

reproducing typical, acute leptospirosis in the animals



First report of Weil's disease 

in Thailand. (1942)

J Med Assoc Thai 1943; 26: 

83-139
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Global incidence of leptospirosis --> 5 cases per 100,000 population

Thailand, the prevalence of leptospirosis was 

estimated at 5-10 cases per 100,000 population --> 

24.7-46.7 per 100,000 population (high endemic area) 

Mortality rate at 0.8-1 % --> 15-30% (high endemic area) 
30% of leptospirosis admission cases are severe and contain mortality upto 40%

Hinjoy S. Epidemiology of Leptospirosis from Thai National Disease Surveillance System, 2003–2012. OSIR 2014; 7(36): 1–5.

WHO. Report of the second meeting of the leptospirosis burden epidemiology reference group.

Geneva: World Health Organization; 2011

Anual epidemiology surveillance report 2013: Leptospirosis [Internet]. Department of Disease Control,

Thailand. 2013-2015



First 10 regions of world 

leptospirosis incidence

Rural part of Thailand, Srilanka, 

India, French polynesia

World Leptospirosis Incidence

Pappas et al, Int J Infect Dis 2008; 12: 351



7-day rainfall accumulation through November 30, 2025



A drone view shows cars parked in a flooded area in 

Hat Yai district, in Songkhla province, Thailand, November 25. REUTERS/Tannarin Suchipong

Hat Yai, a major transport and trade 

hub in Thailand’s Songkhla province, 

saw floodwaters as high as eight feet 

surge through its streets. 





Pathogenesis • Poorly understood

• Incubation period 7-14 days, disseminate to different organs

• Gram negative bacteria, with helical shape



Mild 
influenza-
like illness

Weil’s 
syndrome

Meningoencepahalitis

Pulmonary 

hemorrhage

Clinical manifestation of Leptospirosis

85-90% 5-10%

Acute Kidney Injury
Weil 

syndrome

Acute Liver 

Failure

No good biomarkers to

predict severe leptospirosis



Conjunctival suffusion/hemorrhage





Different stage of leptospirosis

Detection with culture, PCR, 

Leptospirosis Antigen (not 

available)

Detection with Antibody (IgM, IgG)

Rapid test



Kusirisin et al, Nephrology. 2022;1–16.

NGAL



PLoS ONE 10(12):e0143367.

N = 200 leptospirosis suspicious cases



Kusirisin et al, Nephrology. 2022;1–16.



Zero Death for Leptospirosis

Clinical Challenges: Lack of ………

Early awareness
• Self/public awareness

• Health care providers

GPs

Internists

The Department of Disease Control, MOPH  has 
warned members of the public who are living in 
places with high amounts of rain to be wary about 
Leptospirosis



Why we need to increase lepto awareness ?

• Lack of clinical experience: Village health volunteers (VHV), general 

practitioners, internists

• Many similar infectious diseases with similar presentation such as  

dengue, melioidosis, influenza, malaria, scrub typhus, etc

• Early refer to higher level care for confirm diagnosis and treatment

• Mitigate organ injury especially AKI, severe liver dysnfunction and 

pulmonary hemorrhage



Thai Leptospirosis Networking: 12 years cohort 

2nd cohort: Inpatients 
(Relationship between 
Leptospires species and 
severity of disease: RLSS)

• Periods: November 2015  
to October 2017

• 15 centers at Sisaket 
province

• N = 330 suspected 
leptospirosis cases

1st cohort: Inpatients

• Periods: June 2012 to 
April 2014.

• 9 centers around 
Thailand 

• N = 221 suspected 
leptospirosis cases

3rd  cohort: Outpatients 
(Leptospirosis at outpatient 
departments: OPD)

• Periods: December 2017 to 
November 2018

• 4 centers at Sisaket 
province

• N= 260 suspected 
leptospirosis cases

4th cohort: Inpatients 
(Care bundle)

• Periods: October 2019 to 
Present

• 6 centers at Sisaket 
province and 6 centers at 
Nakhon Si Thammarat

• Ongoing

1000 cases

2012                   2014                 2015                               2017                                      2018             2019                             Present     



Early awareness of leptospirosis suspicious cases

>With 5 predictors, the score was more practical for outpatient setting 

than the conventional WHO score with 10 predictors.

➢ This study developed and internally validated the OPD Lepto Score, a practical clinical risk score for the diagnosis of leptospirosis 

in suspected patients with acute undifferentiated fever who presented to the outpatient clinics in high endemic areas.



Implementation to Leptospirosis Guideline by DDC, MOPH, Thailand

Village health volunteers (VHVs) 2022



Who will perform Thai lepto score ?
- VHVs



Early Referral/Treatment/ Organ Support

27

Reduction of AKI stage 3

Oral presentation  in 6th APAC AKI CRRT
on Oct 3, 2025



Zero Death for Leptospirosis

Early 

detection/diagnosis
• Barriers to 

detection/diagnose

early leptospirosis

• Current available tests  

• Future 

Clinical Challenges: Lack of ………

Early awareness
• Self awareness

• Health care provider

GPs

Internists

Confirmation test



Current rapid test for Leptospirosis diagnosis showed low sensitivity

2021

• RDTs showed low sensitivity and might not 

be an appropriate test for acute leptospirosis 

screening in the Thai population.

Test kit Sensitivity % Specificity % PPV % NPV %

RTD1 60.70 65.10 69.40 56.00

RTD2 75.00 53.50 67.70 62.20

RTD3 1.80 93.00 25.00 42.10

RTD4 33.90 88.40 79.20 50.70

RTD5 3.60 97.70 66.70 43.80

➢ We evaluated the diagnostic performance of five 

commercially available RDTs in Thai population



Early Diagnosis of Leptospirosis

2021

➢ The RPA-CRISPR/Cas12 targeting the lipL32 gene demonstrated acceptable sensitivity and excellent specificity for detection of leptospires. 

➢ This assay might be an appropriate test for acute leptospirosis screening in limited-resource settings.



Early Diagnosis of Leptospirosis

2023

➢ The combination of Leptospira IgM RDT and RPA-CRISPR/Cas12 FBDA exhibited 

significant sensitivity for the detection of leptospires at various days after the onset of 

fever, thereby reducing the likelihood of misdiagnosis. 

➢ The combination of these assays may be suitable for early leptospirosis screening in 

situations with limited resources

Proposed decision algorithm to screen for leptospirosis



2021

LOD=100 cells/mL 

Early Diagnosis of Leptospirosis

➢ We also developed a lateral flow detection assay (LFDA) 

combined with RPA-CRISPR/Cas12a to make the test more 

accessible and easier to interpret. 

➢ This assay may be an appropriate test for acute leptospirosis 

screening in limited-resource settings. 



Zero Death for Leptospirosis

Early 

detection/diagnosis
• Barriers to 

detection/diagnose

early leptospirosis

• Current available tests  

• Future 
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Clinical Challenges: Lack of ………

Early prediction severity
• Barriers to predict severe 

leptospirosis

• Utility of  biomarkers for severity

• Early Referral/Treatment: 

Lepto care bundle

• Early Organ Support: CRRT 

Ventilatory support, ECMO

Early awareness
• Self awareness

• Health care provider

GPs

Internists

Confirmation test



2021 Table 2. Area under the receiver operating curve for the association between 

baseline biomarkers and severe leptospirosis.

Figure 3. Level of all biomarkers in severe and non-severe leptospirosis

Table 3. Regression analysis of factors associated with severe leptospirosis.

High leptospiral load

High MAT titer 

High NGAL

High IL-6

Biomarkers to predict severe leptospirosis

➢ High leptospiremia, pNGAL, and IL-6 level at baseline 

were associated with severe leptospirosis.



2020

2021

Discovery and validation of novel biomarkers for severe leptospirosis

Figure 1. Volcano plot and heatmap for differentially expressed 

miRNAs between severe and non-severe leptospirosis groups.

Figure 3. KEGG pathways mapped based on miR-601 (A) 

and miR-630 (B) candidate target genes.

Figure 4. Relative expression of serum miR-601 and miR-630





MicroRNA Biomarkers and Host Response Pathways in Severe Pulmonary
Hemorrhagic Syndrome due to Leptospirosis: A Multi-Omics Study

Olink target 

innflammaiton

168 patients



4. DISCUSSION



Zero Death for Leptospirosis

Early 

detection/diagnosis
• Barriers to 

detection/diagnose

early leptospirosis

• Current available tests  

• Future 
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Clinical Challenges: the 4th challenge

Early prediction severity
• Barriers to predict severe 

leptospirosis

• Utility of  biomarkers for severity

• Early Referral/Treatment: 

Lepto care bundle

• Early Organ Support: CRRT 

Ventilatory support, ECMO

Early awareness
• Self awareness

• Health care provider

GPs

Internists

Confirmation test



Leptospires

DAMP

- HMGB1

- Uric acid

- mDNA

PAMP

- Endotoxin

- CpG DNA

- dsDNA

- Lipids

Innate immunity product

- TLRs

- NODs

- NLRs

- RIGs
Cytokines

- TNF

- IL-1

- IL-6

- HMGB1

Severe sepsis/

Septic shock

Pattern receptor recognitions

Treatment of Leptospirosis 

Organ failure

esp. Kidney failure

Lung hemorrhage

SLED, 

CRRT

ECMO

Antbiotics: PGS, and Ceftriaxone

along with hemodynamic optimization



Clin J Am Soc Nephrol 2007; 2: 739–744

BUN/Creatinine =  200/6 mg/dL  !!! 







Established acute PD Program in Mittaphab 
Hospital, Vientiane, Laos PDR    

Saiphet Syhalath, MD, former ISN Fellow



Pulmonary involvement (5%): 
- Day 4-6 after symptom onset

- SOB, hemoptysis, acute respiratory failure and need MV (high mortality 51%)

BJID 2007;11:142-148

Bland hemorrhage but less inflammation 



A 39-year- old, Thai man, a street vendor 

who lives in Bangkok, presented to the 

emergency department with a 5-day fever 

and myalgia.

1st  day VV ECMO

ECMO duration: 8 days

IJ-Femoral approach

Flow 2-5 L/min



6/7 (85%) survive !!!

ECMO duration: 6-8 days

Challenging points: 

- cannnot give heparin at the beginning of ECMO

- Long term respiratory function: good > bad

- Accessibility ??? 



Challenges: How to access CRRT/ECMO /HP in resource limited settings?  

Intensivists

ECMO

CRRT



Long term follow up care

What are the risk factors of leptospiral CKD and CKD 
progression?

o Acute Kidney Injury During Initial Infection?

o Persistent Leptospiral Infection?

o Proper antibiotic treatment/ Antibiotic Resistance?

o Host Genetic Factors?

o Environmental and Occupational Exposure?

o Underlying Health Conditions?

o Biomarkers?



50
Long term follow up care



Future direction

51

Integrate knowledge from both the basic sciences and clinical sciences to understand the 
pathogenesis of leptospirosis induced long term kidney damage

Study more on the impact of leptospirosis in chronic kidney disease in endemic area 

Identify risk profile for predict CKD and CKD progression in severe leptospirosis.

Identify predictive biomarkers of leptospiral CKD and CKD progression

Assess the intervention that can modify the long-term sequelae of severe leptospirosis.



Specific Aims
Aim 1: Patient Cohorts

• Expand the biorepository by recruiting suspected leptospirosis 
patients at 15 hospitals (Sisaket) & 2 hospitals (Nakhon Si 
Thammarat), Thailand.

• Conduct longitudinal follow-ups on severe cases to analyze host 
response dynamics.

Aim 2: Biomarkers for POC Rapid Diagnosis

• Proteomics analysis of Day 1 plasma samples (leptospirosis, AFI, 
healthy controls).

• Validate leptospirosis-specific biomarkers in biorepository & 
prospective cohorts.

• Assess RPA-CRISPR/Cas12a-LFDA for rapid, sensitive, cost-effective 
diagnosis.

Aim 3: Biomarkers for Severe Outcome Prediction

• Identify novel plasma biomarkers linked to severe disease using 
proteomics & network analysis.

• Validate biomarkers for predicting severe leptospirosis cases.

CU
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