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Doencas Tropicais

2 Grupo de doengas infecciosas que ocorrem predominantemente em regides tropicais e
subtropicais do mundo.




Doencas Tropicais

2 Doencgas tropicais que geram problemas na saude publica do Brasil:

2 Dengue, Zika, Chikungunya, Febre amarela, Esquistossomose, Leptospirose,
Leishmaniose, Doenca de Chagas, Hanseniase, Malaria.




Doencas Tropicais e complicacoes clinicas

TABLE 2. Comparison clinical featurpical infections causing AKI

Disease Leptospirosis  Dengue Malaria

Incidence of AKI 10%—-87% 0.2%-35.7% 1%—-60%

Endemic area Caribbean LA, Caribbean Sub-Saharan
islands, LA, islands, SA, SEA Africa, SEA, SA, LA
SA, SEA,
Oceania

Genus/species Spirochetes Dengue virus Parasite

cause AKI Leptospira: L. type 1-4 Plasmodium: P.
interrogans, L. falciparum, P. vivax,
borgpetersenii P. knowlesi

Reservoirs/vectors  Rodents, Aedes Anopheles
cattle, horses,  mosquitoes: A. mosquitoes

Kusirisin et al., 2022



Doencas Tropicais e IRA

2 Em varios contextos, a injuria renal aguda (IRA) esta associada a:
» Aumento da mortalidade
» Necessidade de terapia intensiva

» Prolongamento da hospitalizagao

2 A IRA pode ser silenciosa e subdiagnosticada clinicamente:

» Leptospirose (Libdrio et al., 2015; Albuquerque et al., 2019)
» Leishmaniose visceral (Meneses et al., 2018)

» Esquistossomose (Galvao et al., 2022; Duarte et al., 2020)

» HIV com TARV (Meneses et al., 2017)



Biomarcadores nas doencas tropicais

* Descrevemos varios tipos de alteracdes clinicas e renais em
pacientes com:

* Leishmaniose visceral (calazar), e tegumentar

e Hanseniase Estudos

 Esquistossomose Desc”‘t"ms

. :
Le ptospirose Estudos Explanatérios

e HIV (Fatores associados)

IMARCADORES

Melhorar tomada de decisoes : Estudos Preditivos (Previsao
(Diagnastico e Prognostico) de Desfechos clinicos)




Relevancia de Novos Biomarcadores
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IMARCADORE

E qualquer entidade ou processo que pode ser medido e que permite a
diferenciacao entre funcao normal, lesao ou doenca e resposta
intervencao terapéutica.

o @XVIVO LLC/Pototake £




BIOIMARCADORES

Qual a necessidade e a importancia de Novos Biomarcadores?

Melhorar o diagndstico de doencas (mais precoce, sensivel e especifico...);
Rastrear melhor o progndstico de pacientes;

Monitorar melhor a resposta ao tratamento;

Melhorar o entendimento de mecanismos de gravidade;

Potencializar o efeito de outras caracteristicas clinicas e laboratorias, auxiliando

na determinacao de grupos de risco e que precisem de atencao prioritaria.

McCullough et al., 2013



Desenvolvimento de Novos Biomarcadores

BIOMARCADORES

Descoberta de
biomarcadores

Avaliacao da
Performance e
aplicabilidade

Impacto no
Cuidado Clinico

\4

Testes Diagnosticos

Tarikh and Philbroook, 201 |
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Biomarcadores renais
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Doencas tropicais, biomarcadores endoteliais e
inflamatorios

2 Doencas infecciosas envolve intensa ativacao imune e inflamacao sistémica.
2 A disfuncao endotelial e o dano a glicocalice pode ocorrer precocemente.

2 Disfuncao endotelial e inflamacao precede complicacoes clinicas?

Glycocalyx

Endothelial cell



Biomarcadores endoteliais e inflamatorios

Biomarcadores Biomarcadores

Inflamatorios endoteliais
IL-6; IL-17; Syndecan-1,
[L-18; MCP-1; Ang-1, Ang-2,
[FN-y; PCR; VCAM-1,
IL-18 ICAM-1,

VEGF



Syndecan-1 (glicocalix)

Heparan sulfat

g
N

L Endothelial cell ‘ |ﬁll “{r‘.‘:(m % '
‘ ; " .
) =
: @ » () :
i : 5 O % O »!
" ] -8 R Wi

CD4a4

Sydecan E-selectin  P-selectin  Glypican | ICAM-1 VCAM-1 Blmogrln/

4

Glycocalyx

i

EC membrane
1

S
—
—
ey

: o* :o .: .:'o'
Glycoca |yx . PR .:o{..‘.,'::' a o:'.o.... i..o... : :::....... 3
::.‘0...:.......::'.: .}.go ...:::.. :.o: }‘.".00.::: ..:o".

-
® .
0'..0 L 4 2

Endothelial cell

NAGAR et al., 2020



Angiopoietinas 1 e 2
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Angiopoietinas 1 e 2
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Desestabiliza o endotélio:

facilita a acao de citocinas

inflamatorias para aumento
da permeabilidade.




Leishmaniose visceral



Leishmaniose visceral

Epidemiologia

A leishmaniose
visceral afeta cerca
de 400 mil pessoas
em todo o mundo,
sendo responsavel
por até 40 mil
mortes/ano.
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Leishmaniose visceral

Epidemiologia no Brasil
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Leishmaniose visceral
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Kidney complications of parasitic
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Leishmaniose visceral

Envolvimento renal
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Leishmaniose Visceral e Biomarcadores

Tropical Medicine and International Health doi:10.1111/tmi1.13127

VOLUME 23 NO 10 PP 1046—1057 OCTOBER 2018

Visceral leishmaniasis-associated nephropathy in hospitalised
Brazilian patients: new insights based on kidney injury

biomarkers
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Leishmaniose Visceral e Biomarcadores

G. C. Meneses et al. Kidney injury biomarkers in visceral leishmaniasis
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Leishmaniose Visceral e Biomarcadores

Table 3 Association of admission kidney injury biomarkers
levels with acute kidney injury development during hospital stay
in visceral leishmaniasis patients

Acute kidney injury

OR 95% CI P
Unadjusted
uKIM-1 (ng/mg-Cr) 1.380 0.855-2.227  0.187
uMCP-1 (pg/mg-Cr) 1.001 0.999-1.003  0.321
uNGAL (ng/mg-Cr) 1,102 0.992-1.225 0.071

sNGAL (per each 50 ng/ml) 2.785 1.429-5.428  0.003
Adjusted for model 1

sNGAL (per each 50 ng/ml)*  3.107 1.407-6.858  0.005
Adjusted for model 2

sSNGAL (per each 50 ng/ml)** 3.507 1.075-11.448 0.038

Model 2: adjusted for age, gender, globulins, albumin, aspartate
aminotransferase (AST), IFN-y and CRP. CI, confidence interval;



Leishmaniose Visceral e Biomarcadores
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Leishmaniose Visceral e Biomarcadores
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Sensitivity analysis

Because only sSNGAL remained associated with AKI after
multivariate adjustment, we performed a sensitivity anal-
ysis using its cut-off point (Table 3). SNGAL levels above
of the cut-off (154 ng/ml) remained associated with AKI oot acmission

development in the univariate (OR = 13.571 and 95% 60T i T g
CI = 3.416-53.926; P < 0.001) and multivariate models ~©7%%" 0 oraei=ioonimeer
(Model 1: OR = 16.506 and 95% CI = 3.105-87.745;
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1 - Specificity
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Leishmaniose visceral

Biomarcadores renais
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Leishmaniose visceral

Biomarcadores renais

The American Journal of
Tropical Medicine and
Hygiene

Print ISSN: 0002-9637

Online ISSN: 1476-1645

Renal parameters Hospital Admission During L-AMB use p*
GFR (ml/min per 1.73 m?) 86.2+318 89.8+33.9 0.550
Creatinine (mg/dl) 1+0.5 1+0.4 0.645
Urea (mg/dl) 32.2+12.6 31.8+10.1 0.596
FE Na* 1(0:2-1.5) 0.4 (0-2.4) 0.594
FE K™ 10.2 (8.3 -18.7) 14.1 (11 - 16.4) 0.441
0.422

Proteinuria (mg/g-Cr)

Albuminuria (mg/g-Cr)

555.7 (271.3 - 936.7)

444.2 (228.2 - 700.2)

20.3 (13.5 - 30.5) 26.6 (14.7 - 42.8) 0.642
P- - .8-929.
uMCP-1 (pg/mg-Cr) 636 (443.8~022.6) 1871.9 (834.2 - 2299.3) 0.004*
1.6(1.2-2
uKIM-1 (ng/mg-Cr) ( ) 2.5(1.8-3.2) 0.031*
UVEGF (pg/mg-Cr) 59.8 (11.3 - 139.6) 26.3 (12.5 - 92.6) 0.564
Inflammatory cytocines Hospital Admission During L-AMB use p*
Serum MCP-1 (pg/mL) 162.4 (31 - 419.3) 144.6 (15 - 222) 0.047*
IL-6 L

(pg/ml) 17.4 (8.7 - 49.1) 0.2 (0-3.5) 0.028*

IFN-y (pg/mL)

15.6 (12.5 - 18.5)

18.9 (15.4 - 39.8) 0.125

Article Category: Short Report

Preliminary Study for New Markers of Early Tubuloglomerular
Injury and Renal Inflammation in Patients with Visceral
Leishmaniasis Receiving Liposomal Amphotericin B Treatment

BEZERRA et al., 2022
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Leishmaniose visceral

Biomarcadores renais
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¢ The American Journal of
Tropical Medicine and
Hygiene

Article Category: Short Report

Preliminary Study for New Markers of Early Tubuloglomerular
Injury and Renal Inflammation in Patients with Visceral
Leishmaniasis Receiving Liposomal Amphotericin B Treatment

Print ISSN: 0002-9637

Online ISSN: 1476-1645

MCP-1 urinario correlacionado com a
proteinuria durante o uso de L-AMB (rho
0,849, P = 0,004) e também com a creatinina
(rho=0,750, P =0,020).

Grupo que teve IRA em uso de L-AMB,
apresentou elevacao de MCP-1

BEZERRA et al., 2022
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Leishmaniose Tegumentar e Exossomas urinarios

http://www.kidney-international.org ori g inal article
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Leishmaniose Tegumentar e Exossomas urinarios
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Leishmaniose Tegumentar e Exossomas urinarios
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Hanseniase

Epidemiologia

Regioes da OMS 1990

Novos casos Prevaléncia

detectados por 10.000

Africa 37.335 9,20
Américas 30.543 4,20
Mediterraneo 6.008 2,60
Oriental
Europa 87 0,10
Sudeste da Asia 488.285 20,50
Pacifico 14.103 1,00
Ocidental
Mundo 576.361 7,10

2018
Novos casos Prevaléncia
detectados por 10.000
20.586 0,21
30.957 0,34
4.338 0,07
50 < 0,0
148.495 0,58
4.193 0,04

208.619 0,24



Hanseniase

Envolvimento Renal

Primeiros relatos em
autopsias

Mitsuda & Ogawa (1937)

Kean & Childress (1942)

| Glomerulopatias,
| tubulopatias,
. nefrites interticiais,

e

| amiloidose,
44 pielonefrites.

Nefropatias:
- Glomerulonefrites;
- Tubulointerticiais.

AlteragoOes renais

especificas:

- Granuloma
epitelidide;

- Presenca do bacilo no

parénquima renal.

Predomina nas
formas
multibacilares e
estados
reacionais

Importante
causa de morte
na hanseniase
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Meneses et al. BMC Infectious Diseases 2014, 14:451
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RESEARCH ARTICLE Open Access

Urinary monocyte chemotactic protein-1 (MCP-1)
in leprosy patients: increased risk for kidney

damage
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Figure 1 - Level of VCAM-1 and ICAM-1 in leprosy patients
accordingly with the clinical form used to choose the specific
treatment. *p<0,05 between groups in VCAM-1 levels.
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Running title: Multidrug therapy impact on kidney and endothelium
Title: Impact of multidrug therapy on the kidney and endothelial biomarkers in patients

with leprosy: a prospective study.
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Table 4. Comparison of renal function in hepatosplenic schistosomiasis patients and controls.

_ Hepatosplenic schistosomiasis (n=20) Controls (n=17) _

Pur, mg/dL
Pcr, mg/dL

GFR, mL/min/1.73 m?
Microalbuminuria, mg/day
Proteinuria, mg/day
Urinary MCP-1, pg/mg-Cr

FENa+, %
FEmg++, %
FEk., %
TTKG
TCho0, L/day
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Table 3
Renal parameters of the Positive Group (PG) and Negative Group (NG) patient
groups for S. mansoni infection in the Kato-Katz method according to the parasite

load.
(PARASITARY LOAD)
NG(n = 34) LOW(n = MODERATE / p*
27) HIGH(n = 21)
Albuminuria 10.74 (4.73 -  6.25 (4.81 8.35(4.96 — 13.16) 0.365
(mg/g-Cr) 23.93) -9.92)
Proteinuria (mg/ 0.13 (0.08 — 0.1 (0.08 — 0.12 (0.08 -0.17) 0.695
g-Cr) 0.28) 0.27)
uMCP-1 (pg/mg- 59.46 (21.77 66.37 (26.73 58.27 (33.78 - 0.962
Cr) - 183.72) —141.29) 126.33)
uVEGF (pg/mg- 7.96 (3.57 - 44.19 (15.38 34.64 (17.85 - 0.020
UVEGF and pOdOCyte Cr) 19.47) - 183.14) 207.78)
_— -— uNephrin (pg/
mg-Cr)
detectable (n,%) 10 (29.41) 6 (22.22) 2(9.52) 0.494
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Dengue e IRA

* Estudo com 161.880 pacientes mostrou que a doenc¢a renal cronica (DRC) esta

associada a maior risco de dengue grave:

 Maior necessidade de hospitalizacao (12,3% vs. 2,2%).
 Maior mortalidade (2,2% vs. 0,1%).
* DRC = fator de risco para dbito (OR = 3,96; p<0,001).

Age

Gender, female
Headache
Vomiting

Back Pain
Conjuctivitis
Leukopenia
Retro-orbital Pain
Diabetes

CKD
Hypertension

Mortality
Odds Ra- 950, ¢,
tio
1.024 1.019 - 1.029
0.534 0.414 — 0.689
0.31 0.24 — 0.402
3.233 2.459 — 4.25
0.516 0.356 — 0.748
0.209 0.064 — 0.683
4.314 2.641 —7.045
0.332 0.196 — 0.561
2.329 1.415 - 3.832
3.964 2.085 - 7.538
3.716 2.491 - 5.543

p*
<0.001
<0.001
<0.001
<0.001
<0.001
0.010
<0.001
<0.001
0.001
<0.001
<0.001
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e Lesao endotelial grave - piora do progndstico e risco de morte.

* Angiopoietina-2 P e razao ANG-2/ANG-1 P - indicam instabilidade vascular. Relacio com

 Trombomodulina - marcador de disfuncao endotelial e coagulopatia. IRA e risco de
* ICAM-1 e VCAM-1 - ativacao endotelial e inflamacao microvascular. faléncia de
multiplos
orgaos.
° B.... o
[ i . o R
L B Iii Efjjﬁm z X lij ?ﬁﬁﬁﬁ Tl -
A YT nwuE Avaliagao
precoce pode
> - guiar decisdes
) R AT N N clinicas e
@ }ﬁ I Iii ARG lii estratificacio de
S e o SR BRI e L risco.
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Brown et al., 2011; Sivasubramanian et al., 2022; Silva Jr et al., 2020; Guzman et al., 2016.
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Leptospirose

Epidemiologia

Anos de 2010 a 2020:

- 39.270 casos (3.734 casos/ano) o T M,
- 3.419 dbitos (321 ébitos/ano) L
- Letalidade média: 8,7% Bl -
o ;
3 . :

Fonte: Sinan/Ministério da Sadde.
*Dados preliminares, sujeitos a alteragao.
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Best cuf-off AUC-ROC 0.778
f Accuracy 0.817

| { Sensitivity 0.840

i," f Specificity 0.625

2 AUC-ROC 0.79
& | (95% CI: 0.69-0.88)

Sensitivity

& J
1 - specificity 1 - Specificity

Quick Lepto Points

Age more than 40 years 2

Presence of lethargy symptom+ 1 Accuracy 0.21 0.41 0.70 0.83 0.88
Presence of pulmonary symptom* 1 Balanced Accuracy 0.49 0.54 0.64 0.59 0.56
Mean Arterial Pressure below 80 mmHg 1 SSIEy 01 L L Ll 023
Heinatocrit below 30% 1 Specificity 085 || 071 | 057 | 028 || 0.14
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TABLE 4. MULTIVARIATE REGRESSION TO VERIFY

THE INDEPENDENT ASSOCIATION BETWEEN SYNDECAN-1
AND PATIENT CHARACTERISTICS WITH RENAL
DYSFUNCTION MARKERS EVALUATED IN HIV PATIENTS

Standardized
coefficient (beta) t p
Dependent variable: sCR (mg/dl)
Tenofovir use 0.199 1.164 .253
Treatment time (months) 0.290 1.718 .095
CD4 count (cell/mm?) 0.047 0.310 .759
Viral load 0.073 0.483 .632
Triglycerides (mg/dl) 0.024 0.177 .861
Total cholesterol (mg/dl) —-0.180 -1.237 225
Glucose (mg/dl) 0.170 0.729 471
Albumin (g/dl) 0.194 0.858 .397
ICAM-1 (ng/ml) -0.039 -0.283 .779
Syndecan-1 (ng/ml) 0.500 3.290 .002
Dependent variable: eGFR (ml/min)
Tenofovir use —-0.305 -1.723 .094
Treatment time (months) —0.313 —1.790 .083
CD4 count (cell/mm”) 0.079 0.505 .617
Viral load —-0.030 -0.190 .850
Triglycerides (mg/dl) —(0.148 —1:035 308
Total cholesterol (mg/dl) 0.195 1.296 .204
Glucose (mg/dl) -0.297 —1.234 226
Albumin (g/dl) —-0.067 -0.228 .755
ICAM-1 (ng/ml) —0.006 —-0.044 .965
Syndecan-1 (ng/ml) —-(0.398 -2.528 .016

Multiple regression analysis results.
sCr, serum creatinine.
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Table 2. Spearman correlation between vascular biomarkers and HIV infection parameters and kidney function in untreated HIV

patients.

VCAM-1 (ng/mL) Syndecan-1 (ng/mL) Angiopoetin-2 (pg/mL)

rho p rho p rho p
Serum urea (mg/dL) —0.179 0.275 0.120 0.465 —0.211 0.I97>*<
Serum creatinine (mg/dL) —0.113 0.494 0.041 0.806 0.332 0.039
eGFR (mL/min) 0.222 0.194 0.278 O.IOO>{< 0.076 0.659
Viral load (copies/mL) 0.255 0.140 0.452 0.006 0.529 0.00I:
CD4 count (cells/mm°) 0.129 0.459 0.078 0.657 —0.493 0.003

eGFR: glomerular filtration rate estimated; VCAM-1: vascular cell adhesion molecule |.

Correlations with statistical significance.
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Figure 2. Box-plot of each urinary biomarkers levels evaluated on ICU admission of COVID-19, according to death
during hospital stay. (A) Urinary nephrin; (B) urinary MCP-1; (C) urinary KIM-1; (D) urinary NGAL.
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Table 3. Predictive values of selected urinary biomarkers quantified on ICU admission for death of COVID-19

patients.

Parameter Cut-off Sensitivity (%)  Specificity (%) AUC-ROC (CI 95%) p-value
Serum urea (mg/dl) 52 68 67 0.659 (0.512-0.807) 0.043
Serum creatinine (mg/dl) 0.85 77 67 0.713 (0.570-0.856) 0.007
Proteinuria/creatinine ratio 0.90 17 67 0.728 (0.593-0.862) 0.004
Urinary NGAL (ng/mg-Cr) 118 76 71 0.750 (0.616-0.883) 0.002
Urinary KIM-1 (ng/mg-Cr) 1.81 77 70 0.749 (0.616-0.881) 0.002
Combined (NGAL, KIM-1 and proteinuria) 379 71 86 0.810 (0.691-0.928) <0.001
(ng/mg-Cr)

AUC-ROC: Area under the ROC curve.
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Table 1 Baseline demographics and clinical characteristics stratified by COVID-19 severity

All patients COVID-19 patients Non-severe COVID-19 Severe COVID-19 (n=15) p
(n=122) (n=51) (n=236)

Age (years), mean + SD 51.6 +16.8 35% 17.1 49.8 +15.3 62.5 + 18.2 0.014

Male, n (%) 74 (60.7) 32 (66.7) 22 (61.1) 10 (66.7) 0.708

Hypertension, n (%) 88 (72.1) 35 (68.6) 23 (63.9) 12 (80.0) 0.259

Diabetes Mellitus, n (%) 56 (45.9) 25 (49.0) 18 (50.0) 07 (46.7) 0.828

Cardiovascular disease, n 16 (13.1) 10 (19.6) 4(11.1) 6 (40.0) 0.018
(%)

Severe Obesity 6 (4.9) 4 (7.8) 2 (5.6) 2 (13.3) 0.571
(BMI > 30 kg/m?), n (%)

Dialysis vintage (months), 62 (11-240) 84 (12-144) 60 (8-120) 196 (36-244) 0.005
median(IQR)

Hemoglobin (g/dL), mean 11.8+ 1.6 11.8.# 1.7 11.8 + 1.8 120+ 1.4 0.738
+ SD

Albumin (g/dL), mean + SD 4.1 + 0.4 4.1+0.3 4.1+0.3 42+04 0.236

I[CAM-1 (ng/mL), median 184 (142-242) 190 (159-241) 185 (151-248) 207 (173-237) 0.725
(IQR)

VCAM-1 (ng/mL), median 1,230 (1,125-1510) 1,229 (1,124-1,480) 1,205 (1,129-1,479) 1,366 (1,025-1,527) 0.885
(IQR)

AGPT?2 (pg/mL), median A e 2 0.522
(IQR) In conclusion, when analyzing several endothelium-

Syndecan-1 (ng/mL), <0.001

median (IQR)

related biomarkers prior to the SARS-Cov-2 infection,

syndecan-1 was independently associated with severe

COVID-19. Moreover, it seems to mediate the negative
effects of age and dialysis vintage on COVID-19 severity
in a cohort of maintenance HD patients.
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Table 3. Cox regression to the need for dialysis with unadjusted values and models according presence or absence of platelets.

Unadjusted Model 1% Model 2*

H.R (CI 95%) P H.R (CI 95%) p H.R (CI 95%) p
Age (years) 1.032 (1.001 -1.064) 0.042 1.066 (1.015-1.121) 0.011 1.039 (0.993 -1.087) 0.095
Gender (Female) 1.247 (0.53-2.939) 0.613 - - - -
SAPS 3 (each point) 1.05(1.018 -1.083) 0.002 1.084 (1.029 -1.143) 0.003 1.055(1.009 -1.103) 0.018
Vasopressors use 44(1.684-1149) 0.002 - - - -
Mechanical Ventilation use 6.63 (0.887 -49.57) 0.065 14.38 (1.39-148.42) 0.025 5.182(0.64-4198) 0.123
LDH (for each 500 U/L) 2.325(1.163-4.646) 0.017 - - - -

Platelets (each 50 (103/mm?)
1.803 (1.314-2.474) <0.001 1.685(1.239-2.292) 0.001

decrement) - -
VCAM-1 (for each500 ng/mL) 1.112(1.028-1.203) 0.008 1.134(1.01-1.274) 0.034 1.141 (1.021 -1.275) 0.020
Syndecan-1 (for each 50 ng/mL) 1.102 (1.045-1.163) <0.001 - - - -
Ang-2/Ang-1 ratio 4.63 (2.001-10.72) <0.001 - - 4874 (1.732-13.719) 0.003

*The backward method was applied: Model 1=platelets were included from the first step; Model 2 = platelets were manually removed and did not participa
LDH: Lactate dehydrogenase.



Consideracoes finais e perspectivas

Desenvolver estudos longitudinais maiores: avaliar desfechos de longo prazo como

DRC nas doencas tropicais e o papel preditivo dos biomarcadores.

Validar uso de Novos Biomarcadores: desenvolver kits de diagnhdstico com novos

biomarcadores para deteccao precoce de complicacoes clinicas.

Aplicacoes Personalizadas de Medicina: Utilizar biomarcadores para abordagens

terapéuticas mais personalizadas e tratamentos adaptados

Tecnologia e Diagnodstico Preditivo: Integrar tecnologias emergentes (1A e Machine

Learning), para desenvolver modelos preditivos e melhorar deteccao de perfil de risco.
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