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WORKUP OF MICROSCOPIC HEMATURIA
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Glomerular Hematuria
IgA nephropathy
Alport’s syndrome
Thin basement membrane disease
C3 nephropathy
Postinfectious glomerulonephritis

Ureteral Hematuria
Stones
Infection
Trauma
Tumor

Sexual Dimorphism
Prostatic bleeding
Vaginal bleeding

Endometriosis of the urinary tract

Figure 3. Hematuria According to Location.

Categories of hematuria are shown according to the location in the urinary tract.

AIapopodIayvVWon AlJATOLPEIAC

Nonglomerular Hematuria
Polycystic kidney disease
Sickle-cell disease and papillary necrosis
Nephrolithiasis
Tumors
Leukemia

exercise

Vesicular Hematuria
UTl
Stones

Irritation
Tumor
Foreign body

Hematuria in Adults, .Julie R. Ingelfinger, M.D., N Engl J Med 2021; 385:153-163

DOI: 10.1056/NEJMra 1604481
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Proteinuria & Hematuria

A normal glomerulus keeps most
proteins and red blood cells in the
blood and only lets watery fluid and
waste into the urine.

Red Blood Cell

Protein —r°

A diseased glomerulus loses its filtering
shape and “spills” protein, red blood cells
and other substances into the urine.

6;4(2):185-95. doi: 10.5527 /wijn.v4.i2.185. PMID: 25949932; PMCID: PMC4419128.

Pathogenesis of glomerular haematuria, Yuste C et.al.. World J Nephrol. 2015 May
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Pathogenesis of glomerular haematuria, Yuste C et.al.. World J Nephrol. 2015 May
6;4(2):185-95. doi: 10.5527 /wjn.v4.i2.185. PMID: 25949932; PMCID: PMC4419128.
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A Nondysmorphic Red Cells B Dysmorphic Red Cells

-

Figure 1. Nondysmorphic and Dysmorphic Red Cells in Freshly Voided Urine.

Panel A shows nondysmorphic red cells, and Panel B shows dysmorphic red cells, which have characteristic blebs.
Micrographs are courtesy of the estate of the late Michael Linshaw, M.D.

Hematuria in Adults, .Julie R. Ingelfinger, M.D., N Engl J Med 2021; 385:153-163

DOI: 10.1056/NEJMra 1604481
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Lupus (2001) 10, 418-423
@ 2001 Arnodd ANl rights reserved  0961-2033

KAvikn ZEA MavemoTtnuiov Tov Topovro = OAd TA EMEICOSIA HEUOVAUEVNGS
aigarovpiac N HEHOVWHEVNGS TTLOLPIAG TNV TTEPIodo 1970 — 2000

v’ Mepovouévn aiyarovpia - RBC >5 /korm,
HEUOVUEVN aonmTn rmvovpia - WBC >5 /kom
v' nrSLEDAI oT1o 1° emelc0810 HEPOVMEVNG AIgAaToLEIAGS N TTLOLPIAG
v' EvepyoTnTa VEPPITISAG TOL ALKOUL OTIC BIOWIES VEPPOL TTOL
TTEAYHATOTTOINONKAV £VTOG 3 HNVWV

Significance of isolated hematuria and isolated pyuria in systemic lupus erythematosus.
Lupus, Rahman, P et. al. (2001), 10(6), 418-423. doi:10.1191/096120301678646164
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Table 1 Prior and subsequent renal involvement in lupus
patients with significant hematuria and pyuria

Isolated hematuria Isolated pyuria

Total mumber of episodes 8 408 Table 2 Renal biopsies within 3 months of detecting isolated

Total number of patients 215 . . =

Age at onset of SLE 32.2 (14.1) 31.2 (13 hematuria and pyuria

Disease duration at first episode 7.0

Non-renal SLEDALI at first episode

Total number with prior renal disease

Urinary characteristics of those with ] ]
prior renal disease® Total number of biopsies 12
proteinuria 16.9% Class I* 0(0
C'ast:' _ 22 : Class 11 (5 6 (50%)
- oy > 701 Class 111 1 (18%) 4 (33%)
pyuria 45. Class IV 4 (18%) 2 (17%)

Total number with first renal B8 Class V (4 0 (0%)
manifestation k : y

Total number with subsequent renal
disease

Urinary characteristics of those with aACCOI’dng to WHO classification.

®According to NIH activity index.

Isolated hematuria Isolated pyuria

Active renal biopsy” (54%) 9 (75%)

Aiarapayxég anti-ds-DNA ny/kai
ovuTAnpwuarog ot >60% Twv
aocOevav

Significance of isolated hematuria and isolated pyuria in systemic lupus erythematosus.
Lupus, Rahman, P et. al. (2001), 10(6), 418-423. doi:10.1191/096120301678646164
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Lupus (2016) 0, 1-8

http://lup.sagepub.com

AoO¢eveic pe LN mou emmpokeito va bimofAnOoLYV o€ Ployia veppovo,
Anwn Seiypatog ovpwv amo Kabg acOevn 1o TPWI PO TNGS Ployiag

v Kpeartivivn kai uPCR
v METPNON KLTTAPWYV OTA oLPA
v MopgpoAoyia epLOPOKLTTAP®YV
v Blowia vegppoL

(2016).

Urinary sediment suggests lupus nephritis histology. MU Martinez-Martinez et. al.,

Lupus, (), 0961203316669241-. doi:10.1177/0961203316669241
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Urinary sediment suggests lupus nephritis histology. MU Martinez-Martinez et. al., (2016).

Lupus, (), 0961203316669241-. doi:10.1177/0961203316669241
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Urinary sediment suggests lupus nephritis histology. MU Martinez-Martinez et. al., (2016).

Lupus, (), 0961203316669241-. doi:10.1177/0961203316669241
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Glomerular Hematuria: Cause or Consequence of Renal Inflammation? Moreno JA et. Al,
Int J Mol Sci. 2019 May 5;20(9):2205. doi: 10.3390/ijms20092205. PMID: 31060307; PMCID:

PMC6539976.
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OFFICIAL JOURNAL OF ApeErican COLLEGE
. RICAN COLLEGE OF o RHEUMATOLOGY
TS ¢ sy M .

76 aocOevng amo tn Euro-Lupus Nephritis Trial

v MpwTreivoupia
v serum Cr
v urinary RBC

> oToLG 3, 6, 12 unveg, pe TapakoAovOnon TOLAAXIOTOV 7 £TN

10.3390/ijms20092205. PMID: 31060307; PMCID:

Glomerular Hematuria: Cause or Consequence of Renal Inflammation? Moreno JA et. Al,

Int J Mol Sci. 2019 May 5:20(9):2205. doi:

PMC6539976.
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Table 1.  Evaluation ol sclected predictors ol good long-term renal [uncltion at 12 months®

Prediclor, ily eslimale FPY estimale NPV ecsimale
al 12 months (955 (95% CI) k 1) (V5%

Single-criterion prediclors
) 3 ol

Serum Cr = mg/dl (L. 0.434).72)

Serum Cr =10 mg/dl (.90 {.ll_'.T'?—U_'.J )

Urinary RBCs =5/hp( 0162 (0.47-0.76) 0.64 (0.41-0.83) . ) .45 (0.27-0.64)
s
Proteinuria <0.8 gm/day and 0.70 (0.55-0.83) 0.87 (0.66-0.97) .92 (0.78-0.98) 0.59 (0.41-0.75)

serum Cr =10 mg/dl

Proteinuria 047 (0.32-.62) 8T (U66-0.97) (.88 ((0L.69-0.97) (L44 (030060
urinary RB(

Proleinuria Ay Gl (40 (D.26-.56) 091 (D.72-0.99) 0590 (0.70-40.99) (143 (.294).58)
serum Cr
urinary RBCs =

LUNAR study complete 032 (0. 19-0.47) 091 (0.72-0.99) 0.8 ((L64-0.99) (.40 (0.26-).54)
responset

conlidence interval; PPV = positive predictive value; NPV = negalive predictive value; Cr = creatinine; RBCs = red blood cells;
hpl = high-power held.
T A complete response according o the Lupus Nephritis Assessment of Rituximab (LUNAR) study was a proleinuria value of =05 gm/day, a
serum Cr level within 15% ol baseling, and urinary RBCs =5/hpl

Glomerular Hematuria: Cause or Consequence of Renal Inflammation? Moreno JA et. Al,
Int J Mol Sci. 2019 May 5;20(9):2205. doi: 10.3390/ijms20092205. PMID: 31060307; PMCID:

PMC6539976.
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TABLE 2 | Molecular markers of lpus nephritia.

Marker Specimen Number Sensitivity Specificity p-Value

Anti-ciaDbA X B 3 Ba% o p=00204

Anti-cisDNA Serum LISA 2 B5% pe 0.00
" - . X Editorial Antl-nuckecsome Saum M B p=0.0012
[y frontiers | Frontiers in Immunoclogy 124 i Seum . 5 5% 84 .8 p=0003

Serum A OV [: L7 0.001

10.3389/fi - i-ci-enclase rum 1 £2.2% .8 04
' :' frontiers - _ . T e

Urine
].n Immu Ang Sarum 4 WE1 1% £ 0.748 p=0.002

Urine 2 : :

Angiostatin Urine 2 : g

Urine

Sarum

Urine

Plasma

Serum

Urine

@ Check for updates

JOURNAL ARTICLE CORREC( Conkecin,

CXCL4
K- s ) 4% a2

OPEN ACCESS Ectaxin lipkex map i Pe0.001
e 81.8% 3 P < 0.05

Autoantibodies E T ¥ R th & Therapy

King's College Hospital NHS
Foundat

P=0.008

TABLE 1 New biomarkers for the diagnosis and treatment of SLE. i ; . i

A P=0.009

Elizabetl . . A 1 . peD01
Unverss Biomarker Source Qutcome 2172 .

United k X & 93.3 ) 0

g 000

Andras 1 Bacilli, Lactobacillales Gut SLE e b L

E B D1

(€
perla@y Bacillales, Coprobacter, Lachnospira Gut SLE

This arti IL-6 Hippocampus NPSLE i N X 8 80% n P<0s
Autoimr . 1 P < 0.001
Disorder Lactoceramide Plasma CVD " 154 € ; ; P =000 ¢

a sectiol -1 ! ars Of

Anti-DNA Serum LN
ABCBI, IFI127, PLSCR1 PBMC \LE Transfanin

Transfemin
TWEAK

P3HI1, PHACTR4, RGS12 Serum IN
ALCAM, VCAM-1 and PF4 Urine LN e Euse = w2 : ! <it-Chung Ng 1,

Immg.'\:numameir,'
S100A8 Kidney SLEDAI LN s = e : X : Z ac-Moune Lai ?
14 n GAT-PCR ; 0 I
SIDDAS Blood, Urine, Saliva SLEDAIL LN ) " i
Adiponectin, MCP-1, sVCAM-1,PF4 Urine LN e o

oRT-PCR

CDllg, T-bet, and CD21lhigh B cells Blood LN Protection

LN, lupus nephritis.
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Therapy Relapse -t ty

Genetic factors: === = - e . .
] I

Histology: 2" biopsy

Autoantibodies:

Anti-SSA/SSB

Anti-Sm/RNP
Anti-dsDNA

Anti-CL/B2 GPI

Complement:
C3,C4,CH50
Anti-Clg Abs  wm

IFN signature:
Type |
Type |l

Urinary biomarkers:
24h proteinuria E———

Biomarker scale: very good: good; weak; useless

14526.

Int. J. Mol. Sci. 2023, 24,

Lupus Nephritis Risk Factors and Biomarkers: An Update., Renaudineau, Y.
https://doi.org/10.3390/iims24 1914526

et. al..
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2019 Update of the Joint European League Against
Rheumatism and European Renal Association—
European Dialysis and Transplant Association (EULAR/
ERA-EDTA) recommendations for the management of
lupus nephritis
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Glomerular Hematuria: Cause or Consequence of Renal Inflammation? Moreno JA et. Al,
Int J Mol Sci. 2019 May 5;20(9):2205. doi: 10.3390/ijms20092205. PMID: 31060307; PMCID:

PMC6539976.
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Table 2  Overarching principles and recommendations for the management of patients with LN

Overarching principles
Kidney involvement in SLE, |

physician decisions.

Vigilance for symptoms and

Goals of treatment include |
and improvement in disease

Management of active phas
intensive therapy to consolii

Recommendation/statem
1. Investigation of the patie

1.1 Kidney biopsy should be
=>0.5g/24 hours (or UPCR =!

and/or an unexplained decr

1.2 Kidney biopsy remains inaispensanie ana its magnosu"t-"anu Prognosuc vaiue cannot

variables.

Recommendations

Investigation of the patient with suspected LN

Patients with SLE with any sign of kidney involvement (glomer-
ular haematuria and/or cellular casts, proteinuria >0.5 g/24 hours
(or spot urine protein-to-creatine ratio (UPCR) >500mg/g),
unexplained decrease in glomerular filtration rate (GFR)) are
candidates for kidney biopsy. Mild clinical presentations (eg,
subnephrotic proteinuria) can nonetheless be associated with

active histological lesions.

9-11

In a review of kidney biopsies

De SUDsUTUTEa DY OTner cunical or iaporatory T Db

1 shared patient—

atimal outcomes.

f comorbidities
isually less

oA, mean (SD)

.84 (0.54)

4.96 (0.20)

2019 Update of the Joint European League Against Rheumatism and European Renal
Association-European Dialysis and Transplant Association (EULAR/ERA-EDTA)

recommendations for the management of lupus nephritis. Fanouriakis A et. al., Ann Rheum
Dis. 2020 Jun;79(6):713-723. doi: 10.1136/annrheumdis-2020-216924. Epub 2020 Mar 27.

PMID: 32220834.
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KDIGO 2023 CLINICAL PRACTICE GUIDELINE FOR THE
MANAGEMENT OF LUPUS NEPHRITIS

KDIGO 2023 CLINICAL PRACTICE GUIDELINE FOR THE MANAGEMENT OF LUPUS NEPHRITIS
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Patient with systemic lupus erythematosus

Testing indicated at:
« Systemic lupus erythematosus presentation
« Suspicion of systemic lupus erythematosus flare

Testing panel:
+ Serum creatinine
« Urinalysis (dipstick and sediment)
- Spot protein—-creatinine ratio (PCR)
- Serology (anti-dsDNA and complement)

Is there evidence of abnormal proteinuria or urine sediment: Is there evidence of decreased or decreasing GFR:

« Abnormal proteinuria assessed by dipstick protein 22+ « For example, abnormal eGFR that is below the
(any level of specific gravity), dipstick protein 1+ expected level based on age and clinical history,
(low specific gravity), or spot PCR >500 mg/g (50 mg/mmol) or decreasing eGFR, with no attributable
« Urine sediment positive for acanthocytes cause other than systemic lupus erythematosus
(=5%), red blood cell casts or white blood cell casts

KDIGO 2023 CLINICAL PRACTICE GUIDELINE FOR THE MANAGEMENT OF LUPUS NEPHRITIS
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Is there evidence of abnormal proteinuria or urine sediment: Is there evidence of decreased or decreasing GFR:
« Abnormal proteinuria assessed by dipstick protein =2+ - For example, abnormal eGFR that is below the
(any level of specific gravity), dipstick protein 1+ expected level based on age and clinical history,
(low specific gravity), or spot PCR >500 mg/g (50 mg/mmol) or decreasing eGFR, with no attributable
« Urine sediment positive for acanthocytes cause other than systemic lupus erythematosus
(=5%), red blood cell casts or white blood cell casts

No Yes No Yes

No further urine Quantify proteinuria No further kidney function Repeat testing
testing at this time testing at this time

Is 24-hour proteinuria
>500 mg/d?
No

Repeat testing and
follow the progress

No

No further urine
testing at this time Consider kidney biopsy

KDIGO 2023 CLINICAL PRACTICE GUIDELINE FOR THE MANAGEMENT OF LUPUS NEPHRITIS
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Evepyortnta XEA I{nua ovpwv

loTopIKd LN Mpwreivoupia,

VEPPIKN A&iITovpyia

O¢pareia mov Aaupavel Anti-ds-DNA,
nén o/n aocBevng oLUTTANPOUATA




