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A

Q5 (costovertebral angle tenderness)> SIATE A2 A] oA} AL Idc) AAME AAL AW AE XS A AN urine dipstick
test)ol| 4] blood 2+, protein 2+5 X 31 A )7 T (urine microscopic examination)of| 4] 90% ©]4+2] o] 21& TX(dysmorphic
red blood cell [RBC))7} 2.0 A& L many/ 3 H}|-& A|oKhigh power field, HPF), Y& many/HPFE R 3l A E L YU5+RBC
cast)= THE|QIeh W AR A HAROIA Shilie7} hahefo] AJgggh 4w wh-=ig|otE]d Hi(urine protein-creatinine ratio,
UPCR)Q} AW eFE - g|otE]ld H](urine albumin-creatinine ratio, UACR)= Z+2} 4.3 g/gi} 3.5 g/g® F71E AR HYch
A HAA E3 g okeld 095 mgdl, =24 100 gdl, 45 89,000ul, &% 5l 23 gdlal A 1AZZ
)4 (anti-neutrophil cytoplasmic antibody) 2 &} 3}-A]|(antinuclear antibody)+= 241 ©] 3101 &2 1 A|(serum complement 3 [C3]
and 4 [CA)}= B AT 470 Btk o3 UK AAOIAE IRARS veh wAe Sut Aoy Ao ol
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EH Azeck=2od(computed tomography, CT)OJ A= A Aol A8t Hzo] stolE]irkFig 1). 49 2

= o

A4 8% 2eoleld ) 27}7} Wol Fam 27} BASRSoE A7lse] Aste] 21QlS ok AHe 7S
Sfsto] A 22 AL AWSIAT A 22 A} 27 AA] BAETE U] HES] Z A (endocapillary proliferation)
AN|3EA3 vheAR(cellular crescents) S SHESH I*PX]E_J M3 ZAlo] HTHFig. 2). W <& 34-d v) 73 (immunofluorescence micro-

scopy) GOl A] w4R]&-0] HZEEA (immunoglobulin A, [gA)e} C30] thaf 73t kA Whe-S molth 9] A
Edjz HAlE A (systemic vasculitis) T AHEl AREA] A2EQ] IgAEHA(IgA vasculitis) Ei= 3| = E-ll2} Q1S4 ¥(Henoch
Schonlein purpura nephritis)o]] 2]3t <5 2188 AREA| Al E(rapid progressive glomerulonephritis) © 2 A8} AT ASA|E2]
S7F 9l A7ls o4BkE 9] HsiA 8w AE|=o]= 9 cyclophosphamide 2| &5 AlZFStR oL HAAAIA] A=

F 919 39 U WYY WYOR WA ARE FUNAOH S T A5 O5E Hol AT WY FAHL
AFSHE B BH A2 F Bxe] 8% FA4L Ase] WA fA B FAS W g

Figure 1. Findings of computed tomography (CT) of the abdomen and colonoscopy. CT of the abdomen revealed a severely edematous
colon (white arrows) and kidneys with normal contours (black arrowheads) and size, without signs of hydronephrosis. Colonoscopy iden-
tified multiple intermittent ulcerative lesions throughout the entire colon.

Figure 2. The light microscopic findigns of the kidney biopsy
(hematoxylin-eosin stain, x400). Most glomeruli showed occluded ca-
pillary lumens due to endocapillary proliferations (white arrows), com-
posed of neutrophils, lymphocytes, and endothelial cells. Cellular cres-
cents were observed in several glomeruli (blue arrows). The interstitium
showed infiltration by lymphocytes and neutrophils (white arrow-
heads), leading to the formation of tubulitis in the tubules (black arrows).
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Hke 7|4 o o]@]ollie AREAIASHY] 27] S3Y = Q7] Of A w2 ARt B 4 Qlok H2A A nleaz2dl
o] ARlof thet Hto] Fasttil] o KH‘FFE e e o] AR HiEEHA LAYsH O]“H oM A AW
2EREE] oF 10%0]14 H]:=7] 4] $H(urologic malignancy)©] ZItHe] A AR S AL 2 Wg-2 /ol ARt dnl 7 b ol A
Akl Husiglon S die s Hol= AR oF 13%0] AEL7F HolA] ¢h= 7 @9 3 ofjekar & 4= gl
A Bk A] Fo] etElekar BarskQiTh2]. T3k 7 gh W AR E AARe] ZE kgl 24991 H2A R A
1ol A= oF 24311%0 4 w72 it Helrkal Hal 7Hd dixolw g, HUEQl 22 oFE E& H[EHIC,
stelom Au|7 A dies Hol= 2HAEO 2:3%0f4 H|=7]A| FERAQ) HIE, gt 5 ARTE ZFRE U7 SA1S FoiA
Red urine

l

| Urine dipstick test ]

Occult blood (+) Occult blood (-)

Urine micrescopic examination

REC (>3~5/HPF) | | RBC (<3/HPF) ‘ ;Ex'lrarenal cause| |Intrarenal cause

History of injection or

ingestion
True hematuria Hemnginl.::lnun:ia Drugs and food Urine pigment
Myoglobinuria (rifampin,phenytoin (Bile, uric acid,
sulfenamide, beets) porphyrine)

l J
|

I Pseudohematuria |

Figure 3. Diagnostic approach and differential diagnosis of red urine. RBC, red blood cell; HPF, high power field.
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| True hematuria |

Urine microscopic examination & urine dipstick test

| Proteinuria, Dysmorphic RBC, RBC cast, Pyuria, Bacteriuria (+/-) |

Proteinuria or Dysmorphic REC or RBC cast |
(+)

Pyuria or Ba

cteriuria (+)

| Proteinuria and Pyuria and Bacteriuria (-)

Glomerular hematuria

Isolated microscopic hematuria

24hr urine protein or UPCR and UACR

Urine culture

Dysmorphic RBC or RBC cast

Negative

Positive Megative

Serologic tests (secondary glomerulonephritis)

Tubulointerstitial nephritis

Urinary stone disease,
Coagulopathy, Tumor,
Trauma

Early phase of
glomerular hematuria

\
If 24hr urine protein = 500mg

I
If 24hr urine protein = 500mg

Kidney biopsy

Figure 4. Diagnostic approach of true hematuria. RBC, red blood cell; hr, hours; UPCR, urine protein-creatinine ratio; UACR, urine albu-

min-creatinine ratio.
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nephritis)o] T4 AAY Bieo] fEA Agtoln] o FalAl MAEAL £ AT Hacanthocytes)2t 2L 0] Y A
% IgAA B0l 7MY Tk [gAdE W gFerIAEel @) BT QxdoR AT Baeg oAE 4 ok
ot Biel FF 9914 BB MO 4% gk oMY TY  ABT UFE AT LT urine casto)’= ATAN B
A ATAN Bt ATAAAY 27] AT 4= gk o] ASh dle] glolA Bolw=vt & Aol A GO
QAo efste Z4ol Gl A ATAN BB A B Wk B AAel/E Sk ERE AR Aol AT
= AW FASIGE W) 40 ool Bieo] Aglo] Albxl AR B AT AR Hek AR AA S4 ot

2
o8 10% el s e Baksiglon W15 At Wil PYTe Bnsl ALADL oIHY L

of ofsl oIzt ] APHOR ofE TR gtk M RARioRE A B AT Akl ol
Shick meba] WA AT B Kol BiRe] o AR Hiel A om pujo] ol ofa) whgl7o]
Ao osirki o 4 TS, T4 WelAE Ee A4 Eieis eln) gl SRitl(abuminuia & 0.
o Aol ATE Blat APE DA ANlAH WS = By

A gae] A% 27 AAF A3} Al Eo] 714 Ealgl orRyle 93wl % 71 ERs AR oo
O | AkR) &5 A AR 4] 9 (mesangial proliferative glomer- oF 1 g9 @% gFUo| ARAIE SollA ofukd o=
ulonephritis), AFEA| 7] A ®H S (glomerular minor lesion), $F27] AT T H RO of iy ArEme Ao ABSH Tk
Ay o= A=Al A7 FA8I9E uf At 3% whebA] A Aleke] &4F0) AR 7 folle AroflA] G
0 3A P 7S St FURE A9E 06 TEete] Wkt ek 4 Qlle] A ARAE AAelA il =
EHHE 9= 5%ATHI). ol 3t AR Ak o] flof| = A4, SRRk Y shube] Aapto 2 AR dieE AT
T 91*0”‘5‘ =4, 33 Aol Soll Yeii= 1A e = flv He 2 ke(overflow proteinuria)©] 9191782kl
UL 4= Qi) AN, o] &8 52 gy oE A M| 22 7aE 2871 % S (monoclonal gammopathy) 2] 74 -$-¢]
SHEl7 o 24 9l 184 E (asymptomatic isolated hema- a2tk & Z(paraproteinemia) o] 2]} o1tE HIIRE

=
o
AREAA vt ofdeld 1 flelo g A 273 4f|(immunoglobulin free light cham)7} AlZF A xite]

&L goll, FUS she) qoFstd 1A Fuls 2AFS Sulslo] ehHul 7] ubagsl <> Qloma Chaly, A2k
2 Fi o] A9 Tl 7} FHEE o] H|S)A tiAF oz HALE B9 ATs] ofu] Sl ] gl E SRISH] o)
=2 W ATE Bolon A7 24 3y T w2 dlolA HARAY s 2 5 gloy dRbA oz oA
© A7 = SRR dRol A= il B TE YO SF 3 Tho] 500 mg ©]/Fo| W Al(24-hour urine protein ex-
TS P B 4= q71oll B71A0 A HARe] F410] cretion rate [PER] > 500 mg) 4% 771/ Tk H]E(urine albu-
Zasil 34 By 5 skl 2o F thilo] 500 mg o min/protein ratio)©] 40%S Z}sH= Lol ARLA| L4t
A& 02 WEEAY L1759 ool WAghH A=t oJgt ojn] 9ji= thilcaby A7t 4= QITH10]. Bl AW Q]
A Ak 97t AR 24 HAPE dasiy S40] fle chal Hek AALe] 7P SR W 244)7F A Y-S
T AnE A Eied] A; F Bl | A o] a9fe QA 5%k PER = &3 vl E(albumin excretion rate, AER)S-
7F gehd B4 FFe] EE 919k 71 AAPE &t BQl5k= Wolut 9AF# 2 2= UPCR (PERY} H-AD Ei=
ChHFig. 4) UACR (AERZ} -9ADS E3}o] 4417 24A]7} BL] e D}Hu

AERIA Eix(glomerular hematuria) 4 AL AFE SHIsE H2M %—% EO‘L} E/\]oﬂ UPCR

A Bie 3 APAN Biele ATA olaggomentar 5 5] o413t 4 glglom ool s A4 Hxeol
7 2

filtration barrier) 9] &/l s BHA¥shH of= &M &Hw|H A TS gk AAF R A 22 AAE 3R
S B3l 8RS Bklste] dap o o4y 4= itk oz Aggsiich

AdoE 23R AT AF B Ao} wiE L sk ARAE Eiert S EE ARl E dA AREAIAL
24 & A ZA Y (cellular casts)7} 2 FHo|7 S %(primary glomerulonephritis)ol] 23t & Q1] o} &z}
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o] 7|AAZ | o3t o|&}A] AEA| Al H(secondary  glomer-
ulonephritis)ol] o3 QA S ZPH3k7] Slgt BHSHA 2
g SHHo AFstolol Atk ol AFTAAAL
F2 uhg BY B CY 709 9 Alghueldmuloleis
(human immunodeficiency virus) 7+ 22 vH4 7S
of oste] AT 4= glom] HAIGHHREF(systemic lupus
erythematosus) 2 FulE] 234 A (rtheumatoid  arthritis) 1} 2+
S AP Al 94 AE 2Ea 2 A" A g
A(systemic vasculitis)of] A= EEA WY 4= U} 7¢
733} ghatol| A 1gA0] ZHdste] gt HAETA| Ak AR
A A1 ¥ (immune complex mediated glomerulonephritis)©] %141
o] A e 3 P S 4= ql7]of ol 1L
o dapal dAska JARE 113she Zlo] Fti(Table 1). E
o G, oM T T oA AAIAIE Y] Hgle] E
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T e =(diabetic retinopathy)®] 455 &
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HoLA A A3} ol AANEL] 5ol
R B Sl A/15Y A% ok 59 44
L A9 R ATAAAY] UL slelsla A
=

= =
A R oE Slsl] ) A 2 PAE AFste

AurH o WYY AR Bieo] F 9o W2 of

2 AR glo] £¥O) 28 AAE B3 ke By olRE

ws] BB Aol Basth oju) B L 41759
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Table 1. Urinary and serologic tests for diagnosis of secondary glomerulonephritis

Laboratory test Purpose

Content

24-hour urine collection  Quantification of proteinuria

Spot UPCR, g/g
Spot UACR, g/g
Serum C3, C4

Quantification of proteinuria

Quantification of proteinuria

alternative complement ppathway

HBsAg, HBsAb,

Recognition of disorders associated with classic or

Diagnosis of glomerulonephritis caused by chronic

Standard examination of quantification of urine
protein (24-hour PER and 24-hour AER)
Estimated to be almost similar to value of PER
Estimated to be almost similar to value of AER
Low level of C3 and C4: strongly suggestion of
immune complex mediated glomerulonephritis
Normal C4 and low C3: strongly suggestion of
poststreptococcal glomerulonephritis or
infection-related glomerulonephritis

The renal involvement of chronic infection can be

HCV Ab, HIV Ab infection confirmed by renal biopsy
ANA Diagnosis of glomerulonephritis caused by Low sensitivity for diagnosis of renal involvement of
autoimmune diseases autoimmune diseases
ANCA Diagnosis of ANCA-associated vasculitis Perinuclear ANCA
Cytoplasmic ANCA
Anti-GBM Ab Recognition of renal involvement of Goodpasture Lower specificity than renal biopsy
syndrome
Tumor markers Diagnosis of malignancy-associated secondary CEA, CA19-9, CA125, AFP and PSA

glomerulonephritis

PER, protein excretion rate; AER, albumin excretion rate; UPCR, urine protein-creatinine ratio; UACR, urine albumin-creatinine ratio; C3,
complement 3; C4, complement 4; HBsAg, hepatitis B surface antigen; HBsAb, hepatitis B surface antibody; HCV, hepatitis C virus; Ab,
antibody; HIV, human immunodeficiency virus; ANA, anti-nuclear antibody; ANCA, anti-neutrophil cytoplasmic antibody; Anti-GBM,
anti-glomerular basement membrane; CEA, carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9; CA125, cancer antigen 125; AFP,

alpha-fetoprotein; PSA, prostate specific antigen.
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2 29 A Alo|(low-salt diet) X T HY OFA| S A8
227k Zasteh GaHL OFA 91X BAIHSHE 40
A|(angiotensin converting enzyme inhibitor, ACEi) T+ Q%] 2
B AT4=8-A| 2 A (angiotensin 1T receptor blocker, ARB)E
ARgSHE o] Fom o]2Rl ofAll= AREAS] EAlEH
(efferent arteriole) @] 22 Safl ARl Yels Apao=

Zold FYtHom Tuie] WAL 24T 4 9170

mmHg "vte 2 2-s= Ao] b ol HEFELE
F5555 A2 A (sodium-glucose cotransporter 2 inhibitor,
SGLT2i) 9 |2 o] £ vy @2 e sio] 54§ Alxheh

A(nonsteroidal mineralocorticoid receptor antagonists, ns-MRA)
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Z(membranous nephropathy), T2 AIEA A1 9(membranoprolifer-
dive glomeruloneplris) ‘5] 910 2} Wghutc} X|=7} Aolst
U ek o f1lo] R R gk AFA Al immune
complex mediated glomerulonephritis)¢1 73-$-ofl= AH|Zo|=
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Hematuria is a common manifestation caused by various fac-
tors such as infection, inflammation, trauma, urinary stone and
malignancy. Hematuria reflects pathological state of urinary system.
Isolated microscopic hematuria without any abnormalities be-
sides of hematuria on urine microscopic examination usually
presents a good clinical course or outcome. However, significant
proteinuria or hypertension, which accelerates renal dysfunction,
can often develop during follow-up period in patients with iso-
lated microscopic hematuria. Compared with non-glomerular
hematuria, glomerular hematuria shows several characteristic
findings such as dysmorphic red blood cell (RBC) or RBC casts
or significant proteinuria on urinalysis. If glomerular hematuria
is strongly suspected, a kidney biopsy may be required to differ-
entiate the cause of glomerulonephritis. In this review, we tried
to review the differential diagnosis and diagnostic approach and
treatment of hematuria.
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