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Leptospirosis associated AKI:

Clinical Challenges and
Public Health Perspectives
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TABLE 1 Specific causes of acute kidney injury in the tropics

Tropical infection Toxins Environment
Bacterial infection Animal toxins Heat stroke
e Leptospirosis ¢ Snake
* Rickettsial disease envenomation
+ Enteric fever: » Arthropods
salmonellosis, o Bee, wasp,
Shigelost nomet sting Specific Etiologies of CA-AKI
+ Melioidosis o Caterpillars
o Spider bite
o Scorpion eview arricis INEPHROLOGYINEE] WiLEY
sting

= Jellyfish sting
Acute kidney injury in the tropics

Viral infection Plant toxins Chemical
« Dengue virus * Dijenkol beans e Paraquat
e Hantavirus = Starfruit e Ethylene Prit Kusirisin»?3* | Geraldo Bezerra da Silva Junior®® | Visith Sitprija®’ |
¢ Chikungunya virus e Mushroom glycol Nattachai Srisawat™**®
¢ Marking nut e Ethylene
dibromide
e Copper
sulfate

o Chromic acid
¢ Formic acid

Parasitic infection Herbs Miscellaneous

¢ Malaria * |mpila food o Natural

+ Filariasis plants disasters

e Leishmaniasis e Carp e Obstetric
gallbladder complications

or bile Kusirisin et al, Nephrology. 2022;1-16.



Ryokichi Inada (1874—1950)

THE ETIOLOGY, MODE OF INFECTION, AND SPECIFIC
THERAPY OF WEIL’S DISEASE (SPIROCHAETOSIS
ICTEROHAMORRHAGICA).

By RYOKICHI INADA, M.D.,, YUTAKA IDO, M.D., ROKURO HOKI, M.D.,
RENJIRO KANEKO, M.D., anp HIROSHI ITO, M.D.

(From the First Medical Clinic of the Imperial University in Kyushu, Fukuoka.)
PraTES 56 TO 62.
(Received for publication, December 1, 1915.)
INTRODUCTION.

In this communication we have summarized and in some details
extended the publications on this subject which have appeared in the
Japanese literature.! In the course of our investigations of that en-
demic disease of portions of Japan, which agrees clinically with Weil’s
disease, so called, we discovered a spirochatal microorganism which
is now believed to be the cause of the disease. In the experiments

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

upscrveu i villd, 1 UIE ©adteill pail Ul japall, ucdl 1 UVUKYyOU, WIICIC L paucuLS
numbered 178. Thus this disease appears to be prevalent in various parts of
Japan, although to a small extent.

We have been interested in Weil’s disease in Kyushu for many years, and at
the end of November, 1914, we detected a spirochzta in the liver of a guinea
pig injected with the blood of a patient suffering from Weil’s disease. Wecame
to the conclusion, in January, 1915, that this spirochata is the pathogenic cause of
Weil’s disease, and we named it Spirocketa icterohemorrhagie. At Chiba, a dis-
tance of more than 700 miles from Kyushu, we detected in the blood of five out of

1 A full bibliography is appended.
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Jai Yunibandhu

First report of Weil's disease
in Thailand. (1942)

J Med Assoc Thai 1943; 26:
83-139
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Renal Involvement in Human Leptospirosis

VISITH SITPRIJA,* M.D., PH.D.

Brit. med. J. 1968, 2, 656-658

Renal involvement is common in leptospirosis. Azotaemia and
proteinuria with abnormal urinary sediment are frequently
noted. While definite pathological changes of acute tubular
necrosis and interstitial nephritis have been described (Gsell,
1952, Areén, 1962), it has been stated that temporary azotaemia
and oliguria may occur in the absence of significant renal
damage (Edwards, 1959). Clinical improvement after intra-
venous fluid administration, along with the increase in urinary
output, suggests that azotaemia is secondary to deficiency in
volume. In one report the decreased renal function was men-
tioned (Cora, 1956). The glomerular filtration rate was
markedly reduced, and the excretion of para-aminohippurate
(P.A.H.) was almost negligible. Because of the discrepancy in
the clinical data this investigation was undertaken to clarify the
clinical patterns of renal function disturbances encountered in
leptospirosis.

Materials and Methods

A study was made of 10 patients aged from 24 to 63 years,
with leptospirosis proved by haemoculture or serology, whose
blood urea nitrogen was over 40 mg./100 ml. Eight were males
and two were females. In all cases the causative micro-organ-
isms were Leptospira bataviae. They were admitted to hospital
on the fifth to the seventh day of illness. Immediately after
admission the blood volume was measured by the summation
method with both %'I-labelled albumin and 5'Cr-tagged red
blood cells (Moore et al., 1963). Endogenous creatinine and
P.A.H. clearances were ascertained by the standard technique
(Smith, 1956) before antibiotic therapy. Blood chemistry,
including blood urea nitrogen (B.U.N.), serum creatinine, elec-
trolytes, and osmolality, was determined every other day until

* Senior Lecturer in Medicine, Chulalongkorn Hospital Medical School,
Bangkok, Thailand.

the return to normal. Urinalysis was performed at two-day
intervals until no abnormal finding was noted. Twenty-four-
hour urine was collected on alternate days for determination
of urea nitrogen, creatinine, sodium, and osmolality.

Results

Clinical Observations.—Body temperature ranged from 37.3 to
39.2° C., and usually subsided three to four days after penicillin
administration. All patients had stable vital signs. Jaundice
was present in five patients whose total bilirubin varied from
5 to 24 mg./100 ml. The liver-function test showed only a
minimal degree of parenchymal hepatic damage. The patients
are classified into two groups according to the serum creatinine.
Group 1 comprises five patients with levels above 2 mg./100
ml. ; the other five (group 2) had levels below 2 mg./100 ml
The pertinent clinical data are shown in Table I.

Blood Chemistry.—Serum sodium and potassium were with-
in normal limits. Six patients had a CO, content below 20
mEq/l., probably indicating metabolic acidosis. Five of these
patients were in group 1. The average B.U.N. and creatinine
in group 1 were 105.2 and 4.9 mg./100 ml. respectively, in
contrast with the values of 54.2 and 1.6 mg. in group 2 (Table I).
The association between jaundice and impaired renal function
was striking in group 1, and this might reflect the more severe
form of infection. The elevated B.U.N. and creatinine returned
to normal within 7 to 10 days in group 1 and within 24 to
48 hours in group 2.

Urinary Output and Sediment—The urine volume on the
first hospital day ranged from 180 to 890 ml./24 hours, with
an average of 485 ml.,, in group 1. There was only a slight
increase in urine flow after fluid load during the clearance
study. In group 2 the urinary output varied from 235 to
700 ml./24 hours, with a mean of 463 ml. (Table I). After
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Leptospiral Outer Membrane Protein Induces Extracellular
Matrix Accumulation through a TGF-f1/Smad-Dependent
Pathway

Ya-Chung Tian,* Yung-Chang Chen,* Cheng-Chieh Hung,* Chiz-Tzung Chang,*

Mai-Szu Wu,* Aled O. Phillips,* Chih-Wei Yang*

*Kidney Institute, Department of Nephrology, Chang Gung Memorial Hospital, Taipei, and Chang Gung University,
Tao Yuan, Taiwan; and *Institute of Nephrology, Cardiff University, Wales, United Kingdom

Leptospirosis is an underestimated cause of renal failure in Taiwan and elsewhere. The consequence of leptospira-induced
acute tubulointerstitial nephritis is tubulointerstitial fibrosis if left untreated. The aim of the study was to examine the effect
of an outer membrane protein (OMP) of Leptospira santarosai serovar Shermani on extracellular matrix (ECM) accumulation
in proximal tubular cells, HK-2 cells. The addition of Leptospira santarosai serovar Shermani OMP for 72 h led to an increase
of type I and type IV collagens, measured by real-time PCR and Western blot analysis in a dose-response manner. After
addition of Leptospira santarosai serovar Shermani OMP, active TGF-f1 secretion was increased by nearly two-fold. The
addition of anti-TGF-Bl-neutralizing antibodies attenuated the Leptospira santarosai serovar Shermani OMP-induced type
I and type IV collagen production, implicating TGF-B1 in this process. Overexpression of the dominant negative Smad3
prevented the Leptospira santarosai serovar Shermani OMP-induced increase of type I or type IV collagen production. In
conclusion, this study clearly demonstrated the stimulatory effect of Leptospira santarosai serovar Shermani OMP on ECM
production by enhancing ECM synthesis, which was mediated by a TGF-B1/Smad-dependent pathway.

J Am Soc Nephrol 17: 2792-2798, 2006. doi: 10.1681/ASN.2006020159

IOMEDICAL JOURNAL 46 (2023) 100595

Available online at www.sciencedirect.com
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Review Article
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to chronic kidney disea—-
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Cellular senescence links severe Leptospira infection to chronic kidney

disease progression
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World Leptospirosis Incidence

per million
',Andaman Islands India 500
Loei Thailand 467.8
: Guadeloupe France 311.9
Roi Et Thailand 299.3
[ North Queensland Australia 288
I Knon Kaen Thailand ~ 286.4
I Kalasin Thailand 286
I Lampang Thailand 269.3
| Pollonaruwa Sri Lanka 247.2
| Surin Thailand 240
| Matale Sri Lanka 236
| Kegalle Sri Lanka 228.2
I Matara Sri Lanka 215
I Kalutara Sri Lanka 200
Brunca Costa Rica 171
I French Polynesia France 105.8
\ Azores Portugal 83
\ 59.3

Table 2 Selected regions, districts, and provinces with a

high human leptospirosis incidence®

Region/district/province  Country

Annual incidence

\

\
: First 10 regions of world
] leptospirosis incidence
: Rural part of Thailand, Srilanka,
: India, French polynesia
I
I
I
I
I
I

/

A New Caledonia France y
2 Data as InGicated In the text. Data fof Andaman Tstands are

from an International Leptospirosis Society Survey, available at:
http://www.leptonet.net/html/ils_worldwide survey.asp.

Pappas et al, Int J Infect Dis 2008; 12: 351
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Hat Yai, a major transport and trade
hub in Thailand’s Songkhla province,
saw floodwaters as high as eight feet
surge through its streets.

A drone view shows cars parked in a flooded area in
Hat Yai district, in Songkhla province, Thailand, November 25. REUTERS/Tannarin Suchipong
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- » Poorly understood
Path og e n es Is  Incubation period 7-14 days, disseminate to different organs

« Gram negative bacteria, with helical shape
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Livestock and domestic animals Figure 1| Cell morphology and envelope architecture of L. interrogans.




Clinical manifestation of Leptospirosis

No good biomarkers to
predict severe leptospirosis

Meningoencepahalitis

ian“L’lltlalgza- Weil Acute Kidney Injury ACUt_e Liver
like illness syndrome Failure
85-90% 5-10%

Pulmonary
hemorrhage




Conjunctival suffusion/hemorrhage
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Different stage of leptospirosis

L eptospiraemia

L
eﬂi‘.‘ngm-m”_a
IP First Week Second Week Third Week Fourth week
Septicemic phase Immune phase
Detection with culture, PCR, Detection with Antibody (IgM, IgG)
Leptospirosis Antigen (not .
ProSP gen ( Rapid test

available)



Kusirisin et al, Nephrology. 2022;1-16. Indirect toxicity
Direct toxicity * Hemodynamic instability
Acute tubulointerstitial nephritis * Hyperbilirubinemia
Tubular cell apoptosis & necrosis *Rhatdomyn ysis

® e QTQ)

Tubular epithelial cell injury

Leptospirosis
’louooo

Leptosplral outer i
membrane protein ) D 7 . . ‘
such as LipL32 i &

Specific tubular protein expression
such as NGAL, KIM-1

Severity of
leptospirosis-associated AKI
Disease factor Patient factor
* Species: L. Interrogans, L. Borgpetersenii / \ *Age
* Risk: hypotension, dehydration, * Co-morbidity: CKD, DM

rhabdomyolysis, hyperbilirubinemia * Immune status

Fig. 1 Pathogenesis of leptospirosis-associated AKI



RESEARCH ARTICLE

Leptospirosis cases (n=113)

Neutrophil Gelatinase Associated Lipocalin
(NGAL) in Leptospirosis Acute Kidney Injury:
A Multicenter Study in Thailand .
o
Nattachai Srisawat’-2*, Kearkiat Praditpornsilpa’, Kanitha Patarakul?, ‘% '
Malee Techapornrung®, Tinnapop Daraswang®, Theerapon Sukmark®, 8 ; MODEL AUC(95%C1)
Kamol Khositrangsikun’, Apinya Fakthongyoo®, Petchdee Oranrigsupak®, v o4
Laksamon Praderm'®, Ummarit Suwattanasilpa'’, Sadudee Peerapornratana’, —— uNGAL + pNGAL 0.912(0.855,0.969)
Passisd Loahaveer:lavai‘-, Nattachai Suw1achi11=-inoni‘-, Thaksa-on erotwan", i AR
Chayanat Phonork’, Sarinya Kumpunya', Khajohn Tiranathanagul’, 55
Chintana Chirathaworn®, Somchai Eiam-ong', Kriang Tungsanga', Visith Sitprija"'2,Jobn " |¢ ki 0.873(0.795,0.951)
A.Kellum?, Natavudh Townamchai', Thai Lepto-AKI study group
00 T T T T
. . - = 00 02 04 06 08 1.0
N = 200 leptospirosis suspicious cases
1-specificity
P =0.021
L
r 1
6000+ P =0.088 Biomarkers and Leptospirosis AKI
i r " )
E 4000- ) ) e
5 * P<0.001 P <0.001 * P <0.001 @ -PLOS ‘ ONE
&I - «* *
2 2000- - . .
: - -
'2:..' " i:f::l - . u
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AKI Non-AKI AKI Non-AKI AKI Non-AKI
All cases (n=206) Leptospirosis (N=113) Non-Leptospirosis (N=93) PLoS ONE 10(12):e0143367.



TABLE 2

Disease Leptospirosis

Incidence of 10%-87%
AKI

Endemic area Caribbean islands, LA, SA, SEA,

Oceania

Genus/species Spirochetes Leptospira: L
cause AKI interrogans, L. borgpetersenii

Reservoirs/ Rodents, cattle, horses, pigs,
vectors dogs

ATIN, hemodynamic alteration

Pathogenesis

of AKI
Characteristics | ATN, AIN, vasculitis,

of AKI hypokalemia
Treatment Penicillin G, ceftriaxone,

cefotaxime

Scrub typhus
10%-60%

SA, SEA, LA

Orientia tsutsugamushi

Leptotrombidium deliense
(chigger) mite larva

ATHN, hemodynamic
alteration

ATN, AIN, GN, TMA

Doxycycline

Comparison clinical features of common tropical infections causing AKI

Dengue
0.2%-35.7%

LA, Caribbean islands, SA,
SEA

Dengue virus type 1-4

Aedes mosquitoes: A.
aegypti, A albopictus
Hemodynamic alteration,

hypercytokinemia

ATN, proteinuria, GN,
atypical HUS

Supportive care

Malaria
1%-60%

Sub-Saharan Africa, SEA, SA, LA

Parasite Plasmodium: P. falciparum, P.
vivax, P. knowlesi

Anopheles mosquitoes

Hemodynamic alteration,
cytoadherence of RBCs,

hy percytokinemia
ATN, TMA, GN, hyponatremia,
hy po/hyperkalemia

Artesunate, quinine

Abbreviations: AlN, acute interstitial nephritis; AKI, acute kidney injury; ATIN, acute tubulointerstitial nephritis; ATN, acute tubular necrosis; GN,
glomerulonephritis; HUS, hemolytic uremic syndrome; LA, Latin America; SA, South Asia; SEA, Southeast Asia; TMA, thrombotic microangiopathy.

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



Clinical Challenges: Lack of .........

Zero Death for Leptospirosis

Wear gloves during milking

: | m _ The public
Early awareness Ayt ) P

, A who are living in places
* Self/public awareness with high amounts of rain

()
to be wary about %o\ @%
Leptospirosis _

1 A 7/ ways
« Health care providers Conratpests £ prevent
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N

Suggestions
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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



2012 2014

s 1 Nakhon Si

2015
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., $Thammarat

N

2017

2018

Thai Leptospirosis Networking: 12 years cohort

2019 Present

1st cohort: Inpatients

* Periods: June 2012 to
April 2014.

* 9 centers around
Thailand

* N =221 suspected
leptospirosis cases

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

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




Early awareness of leptospirosis suspicious cases

> 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.

@PLOS | TROFICAL DISEASES 2020 = |
RESEARCH ARTICLE
Development and Validation of a simple score
for diagnosis of Leptospirosis at outpatient S
departments £
OPD score & |
23.5 £°
2
Parameter Score E
1. Wet ground at workplace 2 Presumptive <5
, : diagnosis of ,
2. Contact animal water reservoir 1 .. _
|Ept05p|r05|5 ——=—— OPD Score (5 predictors) AUROC=0.7187
3. Urine protein positive l sls === WHO score (10 predictors) AuROC=0.6227
- Urine blood positive AuROC: 0.72 0.00 0.5 False positiv%%cl)-Speciﬂcity) 0.7 100
5. Mgutrg phil munt :_:l-m 1.5 S-EI"‘ISiﬁ"I.I"ity’: ?2.45""& iﬁioie'::in\:“;?:mgchmamﬂﬂkcmind.iagnnsl.icpmd.icﬁanaflepmsphmi&.mmpnrisanal'DPDscareandsmdardWHDsmre within
' Specificity: 61.7%
PPV{ 45'2?“ >With 5 predictors, the score was more practical for outpatient setting
NPV: 83.1% than the conventional WHO score with 10 predictors.




Implementation to Leptospirosis Guideline by DDC, MOPH, Thailand

Village health volunteers (VHV
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THAI-LEPTO Score Lﬂus-'uums'lm..uwww Tagldormsmendiin Usvindesomsinide saunumialmiwmmaaﬂgunmmg'm
(Cllnlcal prediction score) u'w'lun'ﬁ'zus)amuamu (presumptive diagnosis) quﬂ'w'naaauismaﬂ‘ima‘lﬂis%a mam.lmiun’ﬁsnu'mﬂ'w

Aeufinan1snsvBuduarsBuna (confirmatory test)

THAI-LEPTO Score®

Ueaoniuny AliuU

o a k4 4 g .
1. Clinical hypotension: Anudulafiaasidudeslifasuiegiesaga 3
(volume resuscitation) %38 vasopressors (nauthdslsswenuavisalasumsineuda)

2. Clinical Jaundice: fUasiinnzauvasuas/mioaivaas 2
: & o = & &y
3. Muscle pain: Yanndaiilajuuss wisnadumundaiile Tngiawizndaniiavas 2

4. Acute kidney injury: creatinine > 0.3 mg/dL %32 1.5 Whanvaudy (fhlsiideyaitu 1.5
uavudou'lm‘ﬂsa'lnéaﬂu'mau Uszanmin eGFR Uniit 75 mL/min/1.73m?)

5. Hemoglobin < 12 g/dL 3
6. Serum sodium < 135 mEg/L 24U serum potassium < 3.5 mEq/L 3
7. fUaedl PMN 2 80 % $2ufiu White Blood Count < 10,000 cel/mcL 1

* g0udioviiunisn hepatobiliary tract infection, bacterial sepsis, malaria ©onnoulaUS

wASOUAIU > 4 STeduibevdu iDulsaiallnalUlsaa doslomanouthe:idu (PPV)° = 0.74 (sensitivity 0.74, specificity 0.74)

* It lamawglsraUlnalulsdasinquusiiinasulsmenua nsusnlsaldfanlutana 3-4 fu ndwnGudly lep'°’P"°s's Cxideine

®luanaz pretest probability = 0.5

winiifeadenjaninsie: nadlsadnsevaly nsuniugulse Tns. 02-590-3177-8



Clinical risk scores
* Mehran score

Community hospitals ||- Renal angina index

* Leptospirosis: OPD score,
THAI-LEPTO score

- VHVs

Who will perform Thai lepto score ?

« AKI biomakers: NGAL, KIM-1 | :
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Nephrologists ‘

Telemedicine

» AKI care bundle
» Referral for kidney

replacement therapy




Early Referral/Treatment/ Organ Support

LEPTOSPIROSIS CARE BUNDLE @ UsuAL CARE
FOR DECREASING SEVERITY OF LEPTOSPIROSIS:

A MULTICENTER RANDOMIZED CONTROLLED TRIAL,
AN INTERIM ANALYSIS Nyt

i .
l'x nwmumiiulﬂmlilnmun‘l
'lmbull Health Promoting Hos
b

W, pm
li 5 \ r P [o ? Clinical suspected cases — “Jsual Care”
0

cum m +/- IgM rapid test

Modifeg '(I'I;AI—L.E;TO) score: + Reduction of AKI Stage 3
L e

[ =

O THAILEPTO score: +  ——  «| apto ‘care bundle” Oral presentation in 6th APAC AKI CRRT

R
= variables
K \ ﬁ / m _ +/-(I79M raSiId t)est protocol / on Oct 3, 2025

/ = intervention
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Current rapid test for Leptospirosis diagnosis showed low sensitivity

PLOS NEGLECTED TROPICAL DISEASES 2021 100- _ o RO

I cwf o oo

A prospective study to evaluate the accuracy of > 60- JPLSRA . e K1

rapid diagnostic tests for diagnosis of human % wl 7 . _: igﬁ

leptospirosis: Result from THAI-LEPTO AKI study § o

> We evaluated the diagnostic performance of five T s o
commercially available RDTs in Thai population Day after onset of fever

1004

== RDTI
Sensitivity % | Specificity % | PPV % | NPV % g 807 - e - Egﬁ
2 60 /\\‘-: T RDT4
RTD1 60.70 65.10 6940 56.00 2 o o o o RDIS
RTD2 75.00 53.50 67.70 6220 @
0 .o, —p 4:
<3 4-6 >7
RTD3 1.80 93.00 2500 4210 Day afer omet of fever
RTD4 33.90 88.40 79.20 50.70 « RDTs showed low sensitivity and might not

be an appropriate test for acute leptospirosis
RTD5 360 9770 6670 43 80 screening in the Thai population.




Early Diagnosis of Leptospirosis

PLOS NEGLECTED TROPICAL DISEASES 2021 (b 106

RESEARCH ARTICLE

Rapid and sensitive point-of-care detection of

Leptospira by RPA-CRISPR/Cas12a targeting

lipL32 - _—
(c) T EE e e mme o

(a) I DNA extracted from whole blood (30 min) ]

4

[ RPA amplification (39°C, 40 min) |

100
mmm : . RPA-CRISPR/Cas12a-FBD
W lipL32 amplicons (242bp) . 2 A sensitivity
T 80 . RPA-CRISPR/Cas]2a-FBD
I . A specificity
=
‘ 2 60- & RPA-CRISPR/Cas|2a-FBD
= A accuracy
- § -¥- RDT sensitivity
I CRISPR/Cas12a detection (39° C, 15 min) ] & 407 - RDT specificity
> -%- RDT accuracy
» W "h’mﬂ'm—. 0 I I I

<3 4-6 >7
Days after onset of fever

Fluorescent probe cleaved and release visible signal

» 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.



Percentage

Early Diagnosis of Leptospirosis

4 . . . . )

PLOS NEGLECTED TROPICAL DISEASES 20273 Proposed decision algorithm to screen for leptospirosis
RESEARCH ARTICLE Leptospirosis-suspicious cases
The combination of RPA-CRISPR/Cas12a and by clinical criteria and mitial laboratory results
Leptospira IgM RDT enhances the early |
detection of leptospirosis LeptospiralgM RDT

(as a screening test)

Sensitivity Specificity Positive Negative
]

1. Highly suspicious cases (history of animal/water
exposure, signs and symptoms compatible with
leptospirosis infection)

2. Severe cases (1.e., pulmonary hemorrhage, acute liver
failure. acute kidney injury)

} |
4 i e — Positive
<4 46 9 Leptospirosis RPA-CRISPR/Cas12a FBDA test
Days after onset of symptoms Days after onset of symptoms
Accuracy Negative
100 d
%204 % Bl RPA-CRISPR/Casl2a FBDA L No leptospirosis y

M Leptospira IgM RDT

B Combined
» 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.

<4 46 =6 » The combination of these assays may be suitable for early leptospirosis screening in
Days after onsct of symptoms situations with limited resources




Early Diagnosis of Leptospirosis

PLOS NEGLECTED TROPICAL DISEASES 2021 (b) 105 10* 10° 10> 10' 10° NTC
. . vy
RESEAACH AATICLE E : E : i :
Rapid and sensitive point-of-care detection of ' y) |\ LOD=100 cells/mL
Leptospira by RPA-CRISPR/Cas12a targeting
linl 32

CRISPR/Cas12a detection (39° C, 30 min)

DNA probe cleaved Pos NTC

Fig 3. The RPA-CRISPR/Cas12a-LFDA. (A) The RPA-CRISPR/Casl2a-LFDA’s workflow (Created with BioRender.
com), (B) LOD, and (C) clinical sample validation [1-5 and 6-9 are known positive and negative samples, respectively,
@ S while NTC and Pos are the no-template negative and positive control, respectively].
i) |7
> > We also developed a lateral flow detection assay (LFDA)
@ combined with RPA-CRISPR/Cas12a to make the test more
S . 0 0
— accessible and easier to interpret.
Negative Positive

> This assay may be an appropriate test for acute leptospirosis
screening in limited-resource settings.
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II Zero Death for Leptospirosis

Early awareness

« Self awareness

* Health care provider
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Early
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« Current available tests
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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
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Leptospiremia (copiesimL)

Biomarkers to predict severe leptospirosis

scientific reports 2021 =
The role of leptospiremia

and specificimmune response
in severe leptospirosis
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Table 2. Area under the receiver operating curve for the association between
baseline biomarkers and severe leptospirosis.

Parameters AUCROC |SE |pvalue |95%CI | Cut-off |Sensitivity | Specificity
Leptospiremia 0.6l 0.04 0.010* | 0.52-0.70 | 953 0.59 0.67
MAT titer 0.40 0.20 0.594 | 0.00-0.80 [ 600 0.83 0.25
NGAL 0.75 0.04 | <0.001 |067-082 | 360 0.62 0.78
IL-6 0.75 0.04 | <0001 |0.67-0.82 (121 0.64 0.74

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

1

Non-severe Severe

Parameters Odds ratio (95% CI) unadjusted | p-value | Odds ratio (95% CI) Adjusted® | p-value
Gender 1.02 (0.48-2.16) 0.967 1.00 (0.99-1.02) 0.807
Age 1.00 (0.99-1.02) 0.731 0.96 (0.44-2.11) 0.925
Days of fever until enrollment 1.05 (0.92-1.21) 0.456 1.05 (0.92-1.21) 0.465
Leptospiremia (log,, copies/ml) 1.66(1.21-2.27) 0.002* | 1.70 (1.23-2.34) 0.001*
MAT titer (log scale) 0.49 (0.03-8.11) 0.617 | 0.35(0.01-8.79) 0.523
Plasma NGAL (log,, ng/ml) 8.51 (3.88-18.67) <0.001* | 9.46 (4.20-21.33) <0.001*
IL-6 (log,, pg/ml) 2.61 (1.84-3.70) <0.001* | 2.82 (1.96-4.07) <0.001*

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

were associated with severe leptospirosis.

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




Discovery and validation of novel biomarkers for severe leptospirosis

PLOS NEGLECTED TROPICAL DISEASES

2020

RESEARCH ARTICLE

Circulating microtranscriptome profiles reveal
distinct expression of microRNAs in severe
leptospirosis

Umaporn Limothai'*?, Janejira Dinhuzen®?, Titipon Payongsri*, Sasipha Tachaboon®?,
Pisit Tangkijvanich»', Natthaya Chuaypen'*, Nattachai Srisawat*% 3578+

DOI: 10.1371/journal.pntd.0008809

PLOS ONE 2021

RESEARCH ARTICLE

Identification and validation of circulating
miRNAs as potential new biomarkers for
severe liver disease in patients with
leptospirosis

Natthaya Chuaypen’, Umaporn Limothai»?, Pattapon Kunadirek’,
Pornchai Kaewsapsak®, Patipark Kueanjinda®, Nattachai Srisawat?,
Pisit Tangkijvanich'*

DOI: 10.1371/journal.pone.0257805
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Cohort 1
2015-2018
(completed)

N=308 patients with
suspected
leptospirosis

Not leptospirosis

N=91

L 4

N=217 patients with
confirmed
leptospirosis

107 patients with
unavailable
serum/plasma
specimens

N=110

Cohort 2
2019-Ongoing
N=276 patients with
suspected
leptospirosis

Journai of Infecrion 90 (2025) 106400

Check for
updates

Table 1
Baseline characteristics of the patients included in this study.

Discovery set (N=12)

Not leptospirosis

MicroRNA

experiment

A 4

N=246

N=122
L
N=154 patients with
confirmed
leptospirosis
-13 patients with
incomplete clinical
data
2 with duplicated |D
-3 without
v serumrplasma
specimens
N=136
Proteomic
experiment

Mon-SPHS (n=7) SPHS(n=-5) Owerall (n=12)
Age (years), Median [(1.03] 540 [445585] 300 [28.0660] 515([36861.0]
Male sex, n(¥) 6 (B57) 5(100) 11(91.7)
BMI (Kg/m?, Mean (5D) 246(5.31) 2472 (403) 245 (473)
Diabetes, n{%) 1(143) 0(m 1(83)
Hypertension, n(%) 1(143) 0{m 1(83)
Alcoholism, n(%) 7 (100) 5(100) 12 (100)
Smoking. n(¥) 3(429) 2(40.0) 5(41.7) 71(507)
Days of illness (days) Median [(}1,03] 3[13) 3[03) 3[13) 31754
Clinical manifestation at specimen collection
Temperature (°C) Mean (5D) 3B.7 (1.38) 376 (1.66) 38.2(154) 384 (1.21)
Systolic blood pressure (mmHg)
Mean (5D) 122(155) 866 (22.5) 107 (25.3) 115(231)
Diastolic blood pressure (mmHg)
Mean (5D) GBAO (13.6) 506 (17.8) 613 (17.5) 664 (11.5)
Hemoptysis, n(%) ()] 2 (40.0) 2(16.7) ()]
Jaundice, n{%) 00y 1(20.0) 1(83) 12 (B6)
Hemoglobin (g/dL) Median [(1.03] 127 [10.812.9] 360 [B40125] 117 [B55.127] 122 [111133]
Hematocrit (%) Median [Q1.03] 3B.0 [34.0390.3] 263 [249380] 360 [261.39.2] 3B.0 [34.040.8]
Leukogytes (1000/ul) Median [(1,03] 13.2 [10.8153) 87 [86122) 123 [87151 10 [75126]
% Neutrophils Median [(1.03] 80.0 [75.0.85.5] 840 [820010] B825[793887] 83.0 [73.0,879]
% Lymphocytes Median [(1.03) 110 [7.00,18 4] 710 [6009.00] 950 [55012.0] 945 |6.80,17.0)
Flatelets (1000ful) Median [Q1.03] 188 [117.244] 54 [19,69] 85 [50.8.188] 130 [82.3.199)
Blood urea nitrogen (mg/dL) Median [Q1.03] 16.5 [13.9.44.0] 26,0 [240363] 240 [14644.7] 16.9 [13.0,26.0]
Serum creatinin (mg/dL) Median [Q1, (3] 1,05 [0.915355] 200([122304] 161 [1.03,333] 1.20 [0.930,1.60]
Serum total bilirubin (mg/dL) Median [Q1.03]  0.800 [0.700.1.19] 240 [160,3.01] 119 [0.700,255] 110 [0.700.2.10]
Serum SGOT (UI/L) Median [Q1.03] 39.0 [31.5.57.5] 0B.0 [50.0.101] 445 [37.8.98.8) 50,0 [32.0.87.5]
Serum SGPT (UI/L) Median [(1.03] 36,0 [30.5.56.5] 320 [320780] 340([313.758] 405 [25.890.0]
Serum albumin (gfdL) Median [(1.03] 3.25 [2.053.55] 250 [220320] 310 [2653.50] 3.50 [3.11.3.88)
Serum sodium (meq/L) Mean (SD) 137 (3.51) 138(3.27) 137 (3.27) 135 (4.59)
Serum potassium (meq/L) Median [Q1.03) 3,67 [3.50,395)] 360 [360430] 3.64([3554.23] 360(3.303.92)
Serum chloride (meg/L) Mean (SD) 000 (4.34) 104 (109) 102 (7.61) 970 (8.10)
Serum bicarbonate (meg/L)
Mean (5D) 249(3.11) 19,3 (7.02) 226 (5.60) 246 (7.80)
SOFA score Median [Q1.03] 0[0.5] 10 [8.14] 6 [0.8.5] 2[14]
Number of organ involvement
Median [(1.03] 0[0,15]) 4[24) 2[0325] 1[01)
Leptospiral diagnostic features
Positive MAT, n (%) 1(143) 1(20.0) 2(16.7) 47 (338)
Leptospiremia®, n (%) 7 (100 5(100) 12 (100) 117 (826)
Patient outcomes
ICU admission, n (%) 1(143) 4 (80U 5(41.2) 7(5.0)
Hospital mortality, n (%) (1] 1(20.0) 1(83) 3(21)
90-day mortality. n (%) ()] 1(20.0) 1(83) 4(29)

13 (46.4)
3 [2754]

7.8 (0.087)
906 (16.5)

57.0 (15.9)

11 (383)
6(214)

112 [0.13125)
3206 [26.336.1)
99 [6.4.120]
860 [82.500.0]
7.05 [4.009:25)
375 [22.8,60]
363 [25.0524]
2.3 [163.4.28)
311 [1.28.7.68]
04,0 [54.0.141]
440 [32.0650]
277 [2.30313]
134 (4.00)

3,60 [3.35.3.98]
991 (651)

10.5 {5.26)
125 [10.8.14:3]

4[35]

10 (35.7)
77 (96.4)

24 (857)
8(285)
9(3z21)

7(42)
84 (50.0)
3[24]

383 (119)
111 (23.9)

G4E (12.8)

11 (6.5)

18 (10.7)

121 [10.813.2]
7.0 [33.2.40.0]
10 [7.112.6]
84,0 [740.88.0]
9,00 [6.00.15.0]
100 [52.5.100]
197 [13.9.31.3]
1.30 [0.060,1.96]
1.20 [0.700.2.40]
535 [34.0104]
430 [27.081.0]
340 [2.90.3.80]
134 (4.64)

3.60 [3.303.93]
081 (7.84)

237 (7.66)
3[18]

1[0.2]

57 (33.9)
144 (85.7)

31 {18.5)
11 (65)
1307.7)

* Leptospiremia was defined as either positive blood qPCR for pathogenic Leptospira spp. or a positive blood culture,



MicroRNA Biomarkers and Host Response Pathways in Severe Pulmonary

Hemorrhagic Syndrome due to Leptospirosis:

MiRNA as biomarker of leptospiros SPHS
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Treatment of Leptospirosis

Lipids

- DAMP .
=- HMGB1
=- Uric acid * Pattern receptor recognitions
- mDNA : Antbiotics: PGS, and Ceftriaxone
SEEmmmmmmwaes - along with hemodynamic optimization
I Innate immunity product I
:- TLRs :
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[ | : Organ failure
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Door-to-Dialysis Time and Daily Hemodialysis in Patients

with Leptospirosis: Impact on Mortality

Ltcia Andrade,*' Sérgio Cleto,* and Antonio C. Seguro”
*Intensive Care Unit, Emilio Ribas Institute of Infectology, and *Laboratory of Basic Scie

University of Sdo Paulo School of Medicine, Sio Paulo, Brazil
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BUN/Creatinine = 200/6 mg/dL

Table 1. Clinical characteristics of patients at admission®

2002 to 2003

2004 to 2005

Variable (n = 15) (n = 18) P
Age (yr) 4 +46 42 +37 NS
APACHE II score 26 1.2 245+14 NS
Urinary volume (ml/d) 1135 = 539 1963 =+ 458 NS
Urea (mg/dl) 232 £ 19.5 207 + 184 NS
Creatinine (mg/dl) 62*06 6.6 0.6 NS
Sodium (mEq/L) 136 £ 1.7 139 £ 14 NS
Potassium (mEq/L) 42 +02 42+02 NS
pH 7.28 £ 0.03 7.26 £ 0.03 NS
Bicarbonate (mEq/L) 181 17 +1 NS
CPK (IU/L) 1410 = 244 2069 = 409 NS
Br (mg/dl) 154 +24 153 £ 2.7 NS

“Data are means * SEM: Mann-Whitnev test. Br. direct bilirubin: CPK. creatine phosphokinase.

p=0.0002

]

2004-2005

p=0.0054

2002-2003

2004-2005

Figure 1. (A) Door-to-dialysis time (from intensive care unit
admission to the initiation of dialysis); (B) mean serum urea
during the dialysis treatment period.
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Figure 2. Mortality according to treatment group.
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Methods and Cohort Intervention Outcomes

g

28-day — | 28-day dialysis- |S3o8 7-days fluid
mortality free survival 3330| balance (mL)

Multicenter

randomized
controlled trial
Acute lower
. dosage PD
Thailand 18-24 liters per day
N =80
AKI Patients Risk difference Risk difference Not significantly

N =157 0.60 (-15.0,16.3) 4.6 (-11.1,20.3) different

Intermittent HD
" Three times a Week
May 2018 to :
January 2021 N =77

Conclusions: In this study, there was no significant difference in 28-day [Nk ATkt eerie -k Srt bkt T bk i i
== A owitle el e\ RO Dosage Acute Peritoneal Dialysis versus Acute Intermittent Hemodialysis in

mortality between acute PD and intermittent HD. Acute Kidney Injury: A Randomized Controlled Trial. CJASN.

DOI: 10.2215/CJN.0000000000000482

Visual Abstract by Denisse Arellano, MD




Editorial

Re-Examining Acute Peritoneal Dialysis

Back to the Future!

Pei Shan Lee @, Brett Cullis®,” and Christopher T. Chan @'

CJASN 19: 931943, 2024. doi: hitps:/ /doiorg/10.2215/CIN.0000000000000513

Peritoneal dialysis (D) has been a longstanding option for
treating AKI since its introduction in 1946. Despite demon-
strating comparable outcomes with daily intermittent he-
modialysis (HID) and continuous kidney replacement
therapy (CKRT), PD remains underutilized. Its advantages,
including cost-effectiveness, cardiovascular stability, and
potential for earlier kidney recovery, are often overshad-
owed by misconceptions and doubts among clinicians.' As
evidence has accumulated of equivalent outcomes and
guidelines evolve, it is imperative to reconsider PD as a
viable modality in routine AKI management even in those
within the critical care setting*

The bias against PD may stem from our conventional
approach to assessing kidney replacement therapy effi-
ciency. Currently, we rely on urea removal quantification
by Kt/V urea, which may not adequately capture the
clearance of larger solutes some of which may be respon-
sible for associated morbidity. While CKRT dosing guide-
lines are well defined, optimal dosing for PD and
hemodialysis in AKI remains ambiguous because of lim-
ited trials and methodological variations. This prompts a
re-evaluation of whether urea clearance should continue to
serve as the primary marker for dosing adequacy in the
context of AKL In addition, the AKI syndrome is hetero-

AKL The authors previously challenged the International
Society for Peritoneal Dialysis's (ISPD) guideline target Kt/
V by randomizing patients to the recommended or lower
dose target Kt/V and showed there was no difference in
outcomes.

This noninderiority study is a follow-up using the lower
target compared with hemodialysis using a mangin of 20%,
and they examined 28-day mortality as the primary out-
come and 28-day dialysis-free survival, kidney recovery,
metabolic profile, and procedure-related complications as
secondary outcomes. There was no significant difference in
28-day mortality between the groups in both intention-to-
treat and per-protocol analyses. Secondary outcomes also
showed no significant difference, although the PD group
experienced higher incidences of catheter-related complica-
tions (10% developed peritonitis and 25% experienced
leaks),

Although these results may indicate that PD holds prom-
ise as an option, several limitations must be acknowledged
to contextualize its clinical implications. Particularly note
worthy is the variance in achieved dearance between the
groups, which may introduce bias into the comparisons, The
PD group’s median achieved weekly Kt/V dose of 2.11 fell
slightly below the ISPD* recommended threshold of 2.2. By

gencous with presentation from single to multiple-organ
dysfunction along with variable degrees of acuity through-
out the disease process, and one-size-fits-all dosing may be
inappropriate,

Parapiboon ¢f al." aimed to address concems of P'D uti-
lization in the acute setting and the determination of an ideal
dose. Questions that, if answered, can potentially affect
clinical practice and resource allocation globally. In this
issue, the authors reported a multicenter randomized con-
trolled trial involving 157 patients in four tertiary hospitals
in Thailand comparing outcomes between low-dose PD and
two to three times per week THD in patients with incident

trast, the hemodialysis group’s median dose of 2.87 was
lower than the Kidney Disease: Improving Global Outcomes
e dation of 3.9.° It should be noted, however, that it
was significantly higher than the langest randomized trial of
high versus low-intensity IHD, which showed similar sur-
vival in the Jow intensity arm that achieved a weekly Kt/V
of 2.1.% The inability of the hemodialysis group to achieve
the prescribed targets are attributed to treatment disrup-
tions, often stemming from hemodynamic instability. This
raises the possibility that PD could present a viable alter-
native in such patients, especially when CKRT is unavail-
able. The use of low-flux dialyzers that were reused may

'Division of Nephwology, Univensty Health Network, Unbversity of Toroeto, Toronto, Ontario, Canada
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Pulmonary involvement (5%): Bland hemorrhage but less inflammation
- Day 4-6 after symptom onset

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

Figure 3. The lung parenchyma shows a picture of diffuse Figure 4. Hyaline membranes lining the alveolar septa in a
alveolar damage, characterized by hyaline membranes (arrow) patient with ARDS related to leptospirosis. HE x200.

and alveolar edema (*). adjacent to areas of alveolar

hemorrhage (top left). HE x100.

BJID 2007;11:142-148



@ Case report

OPEN ACCESS

Rare disease

A 39-year- old, Thai man, a street vendor
who lives in Bangkok, presented to the

Leptospirosis manifested with severe pulmonary emergency department with a 5-day fever

haemorrhagic syndrome successfully treated with and myalgia.
venovenous extracorporeal membrane oxygenation

Jukkaphop Chaikajornwat @ ' Pornpan Rattanajiajaroen,?> Nattachai Srisawat, >* R
Kamoﬁ KaIl)Wkitinarjongz*3 ' i o ' S0 CUIELDIE B Clye

Figure 1 (A) Chest X-ray of the patient on day 1 before VV-ECMO. (B)
Chest X-ray of the patient on day 1 after VV-ECMO. (C) Chest X-ray of
the patient on day 2. (D) Chest X-ray of the patient on day 3. (E) Chest
X-ray of the patient on day 5. (F) Chest X-ray of the patient on day 10.
VV-ECMO, venovenous extracorporeal membrane oxygenation.

IJ-Femoral approach
mmHg Flow 2-5 L/min o

IWVMP: dayl = day2

Plasmapheresis: dayl—day5

Emadav 1 2 1 G| £
MECMO Flow (L/min) —Pa02 (mmHg| - Creatinine [mg/dl) — Bilirubin (mg/dl)

Ceftriaxone: dayl-dayg
Levofaxasin: dayl - day?
Oseltamivirz dayl- days

Figure 2 Clinical course of the patient. Bar chart demonstrates ECMO
flow (L/min); red line shows Pa0,; green line shows creatinine, yellow
line shows bilirubin. ECMO, extracorporeal membrane oxygenation;
IVMP, Intravenous pulse methylprednisolone.



Table 1 Review of the case report: leptospirosis with pulmonary haemorrhage

Arokianathan Jukkkaphop Cer al
etal® Assimakopoulos et al™! Kahn eral*? Liao et al* Ludwig et a** Cantwell er al* Umei etaf®  (this case)
Age (year) 30 28 57 B0 58 N/A 32 34 39 50 39
Gender Male Male Male Male Male Male Male Male Male Male Male
Comorbidity Mone None None HT, AF T2DM, HF  Ulcerative colitis, NA Mone Mone Dbesity MNone MNone
T2DM
Presentation 4 days of myalgia, 2 days of fever, 10 days of fever, 2 days of 4 days of fever, Flu-like symptom 2 days of fever,  7days of fatigue Fever, myalgia, 2 days of fever, 5 days of fever,
jaundice headache, haemoptysis, fever, myalgia,  myalgias, non- myalgia and and vomiting, and headache, progressive myalgia and myalgia; & hours
dyspnoea and  jaundice, AKI haemoptysis and  bloody diarhoea jaundice presentation with dyspnoea and AKI jaundice of dyspnoea and
haemoptysis AKI, and AKI dyspnoea, jaundice haemoptysis
and AKI
Haemoptysis Yes Yes Yes Yes Yes Yes Yes Yes s Yiess Yes
Pa0_fFi0, ratio N/A 210 200 90 150 N/A 163 N/A 131 70 142
Treatment MV My MV My MV My MV MV MV MV MV Plasmapheresis
MARS RRT RRT RRT RRT Plasmapheresis RRT
RRT
ECMO VV-ECMO 183 hours  Not done Not done Not done Not done VA-ECMO VV-ECMO, 1day VV-ECMO, 1day VV-ECMO, 2 days WW-ECMO, VV-ECMO,
Initiate day 60 hours and total of after admission, 3 days after 12 hours
c . 6 days double membrane admission, and total of &days
ECMO duration: 6-8 days oxygenator,in parallel (day’5 afer
symptom)
Outcome Improved Improved Improved Improved Dead {multiorgan  Improved Improved Dead, 29 hours after  Improved Improved Improved
failure) initial presentation
6/7 (85%) survive !l (multiorgan failure)

AF. atrial fibrillabon; Ak, acute Kianey injury; ECm0, extracorporeal membrane oxygenation; HF, heart failure; HT, hypertension; MARS, molecular adsorbent recirculating system; MV, mechanical ventilatorMfA, not available; RRT, renal replacement therapy; T2DM,
type ? diabetes mellitus; VA-ECMO, veno-arterial extracorporeal membrane oxygenation.

Challenging points:

- cannnot give heparin at the beginning of ECMO
- Long term respiratory function: good > bad

- Accessibility ??7?



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

Community hospitals

2T

Clinical risk scores
- Mehran score
- Renal angina

Creatinine, Urine output,

Point-of-care tests,
Biomarkers

~

AKI electronic alerts
Identification via Electronic
Health Records (EHR)

index, etc.

[ m—

@ HOSPITAL
r

|| o [7 am

i

O

| General Practitioners/Internists ‘

Telemedicine
- AKIl care bundle
- Referral for renal

replacement therapy, etc.
AgrZdo oo
ARupaya

DBJEEED | Nephrologists | ‘ Intensivists

Figure 4. Schematic diagram for improvement in acute kidney injury (AKI) recognition in Asia (limited-resource set-
tings). A combination of clinical risk scores, point-of-care tests and biomarkers, and AKI electronic alerts can increase
the diagnostic yield of AKI for general practitioners/internists. General practitioners/internists can confer with nephrolo-
gists by telemedicine whether the patient should receive an AKI care bundle or be referred for renal replacement ther-

apy.

Provincial hospitals/Regional hospitals

o




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?




Long-term kidney outcomes after leptospirosis: a prospective
multicenter cohort study in Thailand

Back d Leptospirosis is one of the most important public-health zoonetic diseases in the tropics.
ackgroun Long-term kidney outcomes in patients after leptospirosis infection are rarely investigated.

Methods Results
Severe leptospirosis

15 centers (mSOFA score = 2)

I Sisaket province, Thailand E MAKE
Admission period T Adjusted HR

Dec 1, 2015 to Nov 30, 2018 2.45: 95% C| 1.44—-4.18
% & 217 confirmed leptospirosis cases l
‘¥ (32.7% severe cases) New-onset CKD
g S 6.9% Adijusted OR
In-hospital mortality 3.22; 95% Cl 1.04-9.96
Major-adverse kidney event *adjusted by age, sex, and comorbidities
» Death
« RRT dependence Follow-up period F,/f “\ ~ :
| « New-onset CKD Feb 1, 2020 to Oct 31, 2020 Mg . p 4) '“Tﬂ}:&d r:nﬂl magnesium
' ‘x /, and phosphate wasting
MAKE (eGFR < 60 or tubulopathy) Median follow-up 4.18 years

Severe leptospirosis is associated with long-term kidney sequelae. Long-term follow-up and
specific interventions are still needed.

e Long term follow up care Phannaiit, J., et al. NDT (2023)
TRANSPL @NDTSactial

TRAMSPLAMTATICRN

Conclusion



Future direction

& po

ﬁ

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

|[dentify risk profile for predict CKD and CKD progression in severe leptospirosis.

|dentify predictive biomarkers of leptospiral CKD and CKD progression

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



Future direction

Main Administrative Core - UCLA

. ination Kinas-
o\ssem Klne t Cs
yiost Response

CuU

P4 - Duke

Clinical Core - Duke

International ]

P2 - Pasteur

Leptospiral Dual RNAseq,
Isolates TnSeq

Science Core - Pasteur

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.

International funding support

 NIH P01AI168148

National Institutes * NIH RO1AI183353
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