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AMSTAR A MeaSurement Tool to Assess systematic Reviews
ACR Albumin to Creatinine Ratio

AUA/SUFU  American Urological Association / Society of Urodynamics,
Female pelvic medicine&Urogenital reconstruction

Cl Confidence Interval

CKD Chronic Kidney Disease

CPG Clinical Practice Guideline

CT Computed Tomographye

eGFR Estimated Glomerular Filtration Rate

EBM Evidence Based Medicine

ESKD End-Stage Kidney Disease

ESRD End-Stage Renal Disease

GRADE Grading of Recommendations Assessment Development and Evaluation
MR Magnetic Resonance

OR Odds Ratio

PCR Protein to Creatinine Ratio

PRISMA Preferred Reporting Iltems for Systematic reviews and Meta-analyses

QUADAS QUality Assessment of Diagnostic Accuracy Studies
RoBANS Risk of Bias for Nonrandomized Studies
RBC Red Blood Cell
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1. 200t QO H

[E 1] GRADE (Grading of Recommendations Assessment Development and Evaluation) &7 &1} 2|0]

2 & =[]
o
(';;;1) Fake| FEX[7t X Zotol| 7HLCHs 22 D Ehalgh 4= QUL
58k Zat9| *’“xloﬂ CHEH SIS SSEE o 4 UL o] FHK|= AN 2ol 2 Ao = Ho|X| ot
(Moderate) AES| CHE ACH
= L
(Low) tol Z=Fx|of| CHst ZHAlo| AM[SHE{O|Ct, AlN| ZaH= o FFK|Qf Alks| CHE 4= QUCt
R &2 St s AL ATl St ssto] S 4|of AFCHS| e
(Very low) oto| ™ K|of cHek =halo] 7ol giCt AX| Zite make| =X X|QF AEts| CHE Zdo|Ct

[E 2] GRADE #1 S33} 90|

7|z HO S oo
Pl i S K2 O|S/2feH, 27 =&, 71X|2t M=k, XIS DS o
(Strong recommendation) CHELEO| QIAF AbSIOf| A ZHSHA| MastTt.
B ZAR HnEt SN KR AFB2 4 M = SR ALRH JhX|off w2} Hab 4
(Conditional recommendation) 0], MEHHO 2 AIZStHL ZZHEZ MElE IS F|ofsICt
c g MK 2 S X122 ffsH7HO|SECHH 2 4= AW, U4 afe foi= SR/ AR H
(Against recommendation) 7HK|Z 1248104, A|S H08IK| QH=Ct.

s K= OIS/RIsH, 27 4F, iKlet M, Xelg meiys
0 27 £70| LT S7ALE O|S/9ieH KZo| A2ust| erust
LY, G HO[7H 24K S Al O9S ZHOHK| =L, Ol AR
o A122 FoPIL} BiLhE 4 Gt Sl0|2H, Qyelel BErS nrE

Hngg
(Inconclusive)

SEsILE T K22 0| St I8l 2H +F, 7HK|

[
27} sto| AT
HEstgel Aa o MBE, TS THHE o) YA 2ED TS7lel el et

(Expert consensus)
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o] ARAYL L /& F9) ARAH) 87N Hadaptation) 5 PHOR 5}
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|
HATEY | kAT 2kt A3E|d Fto|=ztel
M| ZEF<QIE ==l S=C w1y = o7}
= ZM K122l o= = T D MR KA | 2o M KR ALy I
w a5 A= 2 U t'tE| &-—:t , af ;I_to t (ele12] Bio] P
(title & abstract) | (full text) ) 512 o xin
ACP 1
ACR 2
AUA 2
CARI 1
CUA 2
JSN 1
14 14 14 8 4
JUA 1
KDIGO 1
NICE 2
UK The Renal ]
Association
£l 14
PubMed 63
=2 M 58 58 5 . .
29 63
KSN 1
S B 1 1 : . .
29 1
A 78 73 73 17 8 .

ACP, American College of Physicians; ACR, American College of Radiology; AUA, American Urological Association; CARI, Caring
for Australian and New Zealanders with Kidney Impairment; CUA, Canadian Urological Association; JSN, Japanese Society of
Nephrology; JUA, Japanese Urological Association; KDIGO, Kidney Disease Improving Global Outcomes; KSN, Korean Society of
Nephrology; NICE, National Institute for Health and Care Excellence; UK, United Kingdom;
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Ho

= Records identified through databases searching (n=78, 2000~2020)
- Ovid-MEDLINE (n=63) - KoreaMed (n=0)
- EMBASE (n=0) - KMBASE (n=0)
- Cochrane Library (n=0)

= Hand searching (n=15)

Identification

v

= Records after duplicates removed (n=73)

-

= Records screened (n=73) —} = Records excluded by title and abstract screening (n=56)

v

Screening

4} = Records excluded according to selection criteria (n=9)
Reasons

= Full-text CPGs assessed for eligibility (n=17) Outdated CPG (n=2)

Consensus (n=0)

Adaptation CPG (n=0)

‘ Article in non English (n=3)

Others

Single topic (n=1)

+ included CPGs (n=8) General guideline (n=2)

Non-EBM guideline (n=1)

CPG, Clinical practice guideline; EBM, Evidence based medicine
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(The Appraisal of Guidelines for Research & Evaluation Instrument) 2 &=+ ©]-8-54
X 2912 B7ABISIE, 3714} 21 #io] Fo17] Sialol atelstslolH et K-AGREE %
7} A& B31ct AGREE 4 371 A1, %7} Anel A4l Hebg e ehels] Sistol
Mg Fofste dl 277 d W82 87 A=l 7Aoo, HrREe] WUt AdE
Sfrote], BashH L o] ojt A WUt AAE YT o e A E e A
FOH: 7FRE 2E 473 o A Apol7t Uz A9, B7F Ak I st A B8
ot &3t B7F 23 F9E Ha T VNS A4/ 0] 504 ol AEAIEe Hal

A 271 A dVd A 2R o= ASHATHE 5]

[E 5] ool A2 T=XHE 55

Hematuria as a Marker of Occult Urinary Tract Cancer: Advice for High-Value Care from the
American College of Physicians, 2016

2 ACR Appropriateness Criteria Hematuria-Child, 2018

3 Microhematuria: AUA/SUFU guideline, 2020

4 ACR Appropriateness Criteria Hematuria, 2020
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Folg 2AZ Alol Fskitt. 121 371 2R A4S B 2 A 2L F715l]
HEH 08 TARE WYL TAC] TFH RE BAL 2 A7 A = vEY
918 B7HE AlWHA Risk of Bias TS a4stel TR ALY 2A 44

47 ol A= Bt AH.

7) |:|| EI °|'c'>'l Il'ooijl-

71E ARAH ZABONA 11EY 91%0] WD TA BAL 710l A GEstol
8T 5 Yt MEY AW B A3k THE Ak =79 Kol7} AL Bt <
A9l & AYH AET E7E o183kl BrHstert. 27t AT 249 4 ke A
F ] vt we £78 Alesn, 2eT 299 ATt Sudes Bise o B
A7) A Gk G} o B 9 A3 4L Wot A fstaich

A
e
=

o PEQHNE Hw AMAE AT B "I} E: Cochrane?| Risk of Bias
Cochrane?| Risk of Bias= % 77H 2292 O|F0{H QUCt. 2} 220l CHal ‘-
HENE "otsHA| E0] oM, 'SHS'0|H HIER! IR0 B2 o= TS, 2t SESE)
IS ARSRHEX|, HE 27 MEHEX], £7120] F R, 2K 52 M2|7F HEHEX

N Z1t 210 0{2et 7Bt HISE S50 el WokstRiCt.

- H|2EfQ| G A 13,47} 5;1 ROBANS 2.0

s HAXSSIHT & Lot =31 AMSTAR 1.0

UL SHAMER T|E HAXMEHHA L YHE|0] 0| EESH= 20| ZutXQl ARt o, MANME
AT & HIF =721 AMSTAR (A measurement tool for assessment of multiple systematic

o
reviews) 1.02 08¢t HIEZ I WIS F7H2 MGt etel Ukt Zoint :7H HME 2312 21

= — o
o TCHHEIIHAT & W7} 51 QUADAS 2.0
TITHYIE S vl st A= QUADAS (Quality assessment of diagnostic accuracy studies) 2.0
ETE 0| 230 WIISIALY.
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BM E7| =2 1240 2= Review Manager 5.4Z 0|238}%Ct.

9) 2H #FE1t #1532 e

Grading of Recommendations Assessment Development and Evaluation (GRADE)
HHES ol8ste] 27 +52 B7Istth /e A s S8 =5 HA g7t 5 /1d 2
AT 27 $ES B/FEE/FE NS 2 F hiR 2HT, 2 S50] 7} ofn]

L [# 13 2t}
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1. PRISMA flowchart
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Screening

Eligibility

= Searching from existing guidelines (n=1,2000~2020)

= Records identified through databases searching (n=47)
- Ovid-MEDLINE (n=33) - KoreaMed (n=0)
- EMBASE (n=8) - KMBASE (n=4)
- Cochrane Library (n=0)

= Hand searching (n=1)

v

= Records after duplicates removed (n=42)

v

= Records screeened (n=42)

4’

= Records excluded by title and abstract screening (n=33)

v

= Full-text articles assessed for eligibility (n=9)

4’

v

= Studies included for synthesis (n=5)

cluded according to selection criteria (n=4)
UHERO| 2YBIXIE YO 2 31X 42 Z2(n=2)
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2.2HE

Author Study Total Intervention Comparison
No. Study results
(year) type (n) (n) (n)
Eighty-eight urinalyses were classified as normal (46%), 87 (46%) as haematuria (> 3 RBC/hpf), and 15
Rosser (8%) as pyur.ia/bac.:teriur.ia. Fifty-seven percent of p.atients.were found t.o have a nggative haematuria ev.al—
1 (2010) Cohort 85 uation. The first urinalysis detected 95% of the patients with haematuria. The addition of second and third
urinalyses detected haematuria in an additional 4 (5%) patients. One of these patients had a low grade, low
stage transitional cell carcinoma and three had a negative evaluation.
Of the 164 participants found to have microhematuria, 69 (42.1%) had no further evaluation (48.3% VA and
Elias 34.7% UTSW). Of the remaining 95 participants who had additional testing, 36% had a repeat urinalysis,
2 (2010) Cohort 1,502 15.2% a urine culture, 10.4% cytology, 22.6% received imaging (15.9% CT, 4.3% IVP; 2.4% MRI) and 12.8%
received a cystoscopy. Table 1 and Figure 1 (flow chart) show the evaluation and description of subjects
included in this study. Of subjects with repeat urinalysis, 28 (47.9%) of 59 were still positive for hematuria.
Kang Of 56,632 participants, 3,517 individuals (6.2%) had AMH at initial urinalysis. Among these, approximately 54%
3 (2015) Cohort 56,632 (n=1,898) of patients refused or did not revisit to submit to repeat urinalysis by individual preference. Eventually,
1,619 patients underwent re-urinalysis, and 911 patients (56.3%, 911/1,619) were rediagnosed with , AMH.
A total of 546 patients had a positive repeat urinalysis for blood; 438 patients had a negative repeat urinal-
ysis when tested at the haematuria clinic, 298/599 for VH and 140/460 NVH. For those who had negative
Starmer repeat urinalysis, urothelial cancer was found in 15/298 VH and 1/140 NVH. The one patient with negative
4 (2017) Cohort 1138 repeat urinalysis and NVH was found to have a grade 2 (high grade) bladder tumour. The negative pre-
dictive value for a negative repeat urinalysis in transient haematuria was 0.95 for VH and 0.99 for NVH.
Twenty-nine patients with VH and repeat negative urinalysis on assessment had a positive urine culture
suggesting a UTl as a cause. None of these patients was found to have urothelial cancer (p=0.0413).
One-hundred and eighteen (30%) patients were referred because of microscopic haematuria detected
Lynch during investigation of urinary symptoms (Table 2) and in 73 (62%) of these the haematuria was not pres-
5 (1992) Cohort 395 ent on microscopic examination of the urine specimen when seen at the clinic. Thirty-three (45%) of these

patients had urological pathology, including three with a malignancy. One patient with bladder cancer had
carcinoma in situ and the other had Ta disease.
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. Low risk of bias
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1. PRISMA flowchart

= Searching from existing guidelines (n=4, 2000~2020)

= Records identified through databases searching (n=41, 2017~2021)
- Ovid-MEDLINE (n=41) - KoreaMed (n=0)
- EMBASE (n=0) - KMBASE (n=4)
- Cochrane Library (n=0)

= Hand searching (n=4)

c
.8
=
@©
2
=
2=
[=
[5)
=

v

= Records after duplicates removed (n=49)

v

= Records screeened (n=49) ﬂ = Records excluded by title and abstract screening (n=37)

Screening

v

ﬂ = Records excluded according to selection criteria (n=12)
1. PRl PHUBIRS MO 2 3IX| 942 ZR(n=0)

= Full-text articles assessed for eligibility (n=12) 2.1 AR BHt SR AEIX] 22 HD(n=12)

e
[
=
E

WEMTARE[X| 2 B2(n

= =0)
4.0 MES ZIH(WEE, AIYE §)7t H1E[X| g2 ZR(n=0)
L3l

v 5.

= Studies included for synthesis (n=0)
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Sl 20138 s Hol= g2l eXtoflM =710] Hix|SIo{of 2 &2 FARITf?

Z#11(Recommendation)

B0|FE R E Hol= 4ol SXI0M 25, 24, 2|2 H| oSt A& HH, Ma[Ho| o5t
E, 2= UH S| &S biFSI{0F STt

27} o] M1 (Expert consensus)

- 27 99
Aol A A7) 2.4%~311%NH B 5 9 B8 QY PPOR[21), 1 U2
o tiepsict. 82 Aok, 9%, 24, ABA ]HF, FU 5 vlwolshr Yelerof

e AHQlabg 29, vloZeli, B4 Ao} o B8 ogt 2.9 Al W2 5ol

3 A4 23, 2 A0 tigt A vERE Aol Ak diRE AT 2 )l
on, i TAE SOz ot FFAFoNA 28 A, LA 23 54U BAES
Vo= g Al 52 &8l ]l AEe A% AARE Aldskaltte A 29E Harst
H} QItH24-20]. AFZTEATA AFS S50lu A4, 94, A28 E= 2T B

sl A& W BAES A 7120 ATa Bt 9lo] olF FEFAH2TL

El

%

ﬂl

ool A WHEE ool G ARAHOIE 25, T, 82 4, Hlioletat A2 3
2.2 o Astol Shelat 23 AAISHATH20, 22, 231, Wb, B ARAHolAE HET} g
Ao wjet 919} 2o] AL AAS T E, ¢ ALNA AT A LS B

% Sl Uelo] S2E F 2MANY] 282 Folo] ulFBwo] 24 iR Selstel &
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o
1. PRISMA flowchart
= Searching from existing guidelines (n=3, 2000~2020)
= Records identified through databases searching (n=1,508, 2016~2021)
- Ovid-MEDLINE (n=1,508) - KoreaMed (n=0)
- EMBASE (n=0) - KMBASE (n=0)

- Cochrane Library (n=0)
= Hand searching (n=1)

Identification

v

= Records after duplicates removed (n=1,512)

v

= Records screeened (n=1,512) = Records excluded by title and abstract screening (n=1,497)

Screening

¥

v

3 «} = Records excluded according to selection criteria (n=11)
= 1. P MY ERO| PYBIRIS LA O 2 S| 042 ZR(n=5)
:-% = Full-text articles assessed for eligibility (n=15) 2 L SARIE 213 ST} ARSI 22 2 (=)
w 3.C: AR 22 H| ST M\“"EW 42 Z2(n=0)
4.0:HESH AHMEE, AUE §)7H B1E[X| 242 Z2(n=0)
+ 5. F0f &= et=0{7 ot ”Q(H:Z)

= Studies included for synthesis (n=4)

8. EZ'EH“OIOH 2(n=0)
2. 218
Author Study Total | Intervention | Comparison
No. Study results
(year) type (n) (n) (n)
benign cause of microhematuria in-
1 Woldu Prospective Cohort | 15,779 cluding vigorous ex§rcise, infection,
(2021) trauma, menstruation, or recent
urologic procedure (AUA 2020)
Richards
2 Retr tive Cohort 2 Excl Tl
(2018) etrospective Coho 98 xclude U
Eisenhardt
3 sennar Retrospective Cohort | 1,049 Exclude UTI
(2017)
no history of GU malignant abnor-
4 Halpem - Retrospective Conort malit a¥1d concurrgnt negative
(20177)  (PubMed search) A, Y
urine culture results to exclude UTI
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) AHMZ A urine cytology)S #0138 U 27| E| AH5H0F SH=71? 2HA|
EHAR= O Ao 2o, ZITHHQl 8§82 0l FxoI7f?
Z31(Recommendation)
AHNEHAE QEAO| [ QIXEI UL HO|AE 7t X|SE wh CHE RITH ZALeH g
H MEMO 2 nafet 4= QICt.

1 S3: =78 H1(B: conditional recommendation)
oA £F: HZ(Low)

27 29

AN Z G K urine cytology)= 8 =49] I 242 98 &3] AME-Sh= HACIH
St} vt Qe EAPOIA AN ZHAE S5 2] 94 f-848e &
At 6719 AF-5 ZrobA 2715 F=IsHATH28-34].
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¢
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1. PRISMA flowchart

= Searching from existing guidelines (n=2, 2000~2020)

= Records identified through databases searching (n=266, 2017~2021)
- Ovid-MEDLINE (n=77)
- EMBASE (n=140) - KMBASE (n=45)
- Cochrane Library (n=0)

= Hand searching (n=2)

Identification

v

= Records after duplicates removed (n=228)

v

= Records screeened (n=228) % = Records excluded by title and abstract screening (n=212)

Screening

v

ﬂ = Records excluded according to selection criteria (n=10)
1. P MU ERO| HYBIRIS HHY 2 S| 942 ZR(n=3)
= Full-text articles assessed for eligibility (n=16) 2.1 SARIS Bl X7} AYEIR| 242 A (n=2)

AR A=K 2 FR(n=

2 H| DB A[HEX] 242 ZR(n
o

4.0 MES ZAH(HEE, AIYE §)7H HE(X|
L

v 5.

-0)
2 82(n=4)

= Studies included for synthesis (n=6)

0
N
&
0z
o
°
i
N
0
=)
T
o

43



2.2HE

s%7to|=

(S

Sensitivity

Specificity

PPV

NPV

Reference

atol FA| (sHelr) o1 Y n %) %) %) N of cancer . Type of hematuria
847 | 60 (44-75) 97 (96-98) 60 (44-75) 97 (96-98) 83 B'adderchgcer or Vigb'i:;‘i:;;"ism'e
Fa’(’gg;‘)se' ret;‘r’:l’;scig"e 432 40(5-85) 99 (97-100) 29 (4-71) 99 (97-100) 10 B'addErTCSgcer O | Nonvisible hematuria

415 |  63(46-78) 95 (92-98) 67 (49-81) 95 (91-97) 73 B'addﬁrTclj’gcer o1 Visible hematuria
(2?123) Conggja;;”"e 567 | 435(29.8-579) 957 (937-97.2) | 476 (33.0-62.5) | 94.9 (92.8-96.6) 47 B'addﬁrchgcer or Vism'i:;‘;:;g"ism'e
Atg\(/)szg; v "("2'2';'3";' Co”;ga;ti"e 2778 454 895 409 89:5 382 | Urologic cancer ViSib'i:;‘%:;;"iSib'e
(';%iz%r) ret;‘r’;ﬁ’;;g"e 200 | 50(157-843) | 901(85-939) | 17.4 (4.95-388) | 977 (94.3-99.4) 8 Bladder cancer ViSib'i:;i?;;"iSib'e
AL:%S;S)F v (ngﬁ';) Cohort 778 | 38(31-45) 98 (97-99) 82 (72-88) 84 (81-87) 148 | Bladder cancer Vigb'i:;‘l?ig’ism'e
M(i:/g;g?a Cohort 309 54.5 99.7 923 96.6 22 | Urologic cancer Nonvisible hematuria

N, number; PPV, positive predictive value; NPV, negative predictive value ;UTUC upper tract urothelial cancer; BCA, bladder cancer
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3. 24JHQuadas-2)

RISK OF BIAS
FLOW AND TIMING %
REFERENCE STANDARD %
INDEX TEST %
PATIENT SELECTION %

75% 85% 90% 95% 100%

. Unclear

80%

B High

Low

45

REFERENCE STANDAR

INDEX TEST

PATIENT SELECTION

Low

APPLICABILTY CONCERNS

D

85% 90%

. Unclear

75% 80%

B High

95%

%

%

%

100%



4. Forest plots

1) Sensitivity and specificity of urine cytology, Hematuria

study TP FP FN TN Sensitivity (95% Cl)

Blick (2012) 56 13 92 617 0.38[0.30, 0.46]
Fankhauser (2021) 42 23 28 754 0.60[0.48,0.72]
Feifer (2010) 0 0 8 192 0.00 [0.00, 0.37]
Mishriki (2013) 173 252 209 2144 0.45[0.40, 0.50]
Miyanaga (1999) 12 1 10 286 0.55[0.32,0.76]
Tan (2019) 18 56 29 3453 0.38[0.25,0.54]

2) Sensitivity and specificity of urine cytology, Nonvisible Hematuria

study TP FP FN TN Sensitivity (95% Cl)
Fankhauser_NVH (2021) 3 4 4 421 0.43[0.10,0.82]
Miyanaga (1999) 12 1 10 286 0.55[0.32,0.76]

3) Sensitivity and specificity of urine cytology, Visible Hematuria

TP FP FN

20 4

N
385

study
Fankhauser_VH (2021) 6

Sensitivity (95% Cl)
0.60 [0.26, 0.88]

46

Specificity (95% Cl)
0.98[0.96, 0.99]
0.97 [0.96, 0.98]

1.00 [0.98, 1.00]
0.89[0.88,0.91]
1.00 [0.98, 1.00]
0.98[0.98, 0.99]

Specificity (95% Cl)
0.99[0.98,1.00]
1.00 [0.98, 1.00]

Specificity (95% Cl)
0.95[0.92, 0.97]

Sensitivity (95% Cl)

|

Specificity (95% Cl)

| |
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5.SROC curve

Anaisues

011

|

|

|

|

|

|

|

0.9

0.8

0.7

0.6

0.5

Speciticity

47

0.4

0.3

0.2

01




6.27{ 2°}H (GRADE tables)

Question: Should Urine cytology be used to diagnose Urologic cancer in Hematuria?

Sensitivity

Specificity

Outcome

True positives
(patients with Urologic
cancer)

False negatives
(patients incorrectly
classified as not having
Urologic cancer)

True negatives
(patients without
Urologic cancer)

False positives
(patients incorrectly
classified as having
Urologic cancer)

0.42 (95% CI: 0.3110 0.54)

0.98 (95% CI: 0.92 to 0.99)

Ne of studies

(N2 of patients)

6 studies
5,479 patients

6 studies
5,479 patients

Study design

cross-sectional
(cohort type
accuracy study)

cross-sectional
(cohort type
accuracy study)

Risk of
bias

serious

serious

Prevalences 2.35% 12.5% 19%
Factors that may decrease certainty of evidence Effect per 1,000 patients tested
o pre-test pre-test pre-test  Testaccuracy
. . . Publication . - o CoE
Indirectness Inconsistency Imprecision bias probability of probability of — probability ol
2.35% 12.5% of 19%
10 53 80
(7t013) (39t068) = (591t0103)
. . . SOOD
not serious not serious not serious none High
14 72 10
(Mt017) (57 to 86) (87t0131)
957 857 794
(89810 967) (805t0866) (7451t0802)
. . . DOOD
not serious not serious not serious none High
i
20 18 16
(10t0 79) (9t070) (8to 65)
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e 901 2i0|dee XM 22840 A0 et TITH X1t ZH2tO0F skt

Z11(Recommendation)
MOl H0|He e SIXol| N Q20| QR =0 Mzt REHA HS ChEA| & A48 Hue
QULE.

H1 S =8 H1(B: conditional recommendation)
=2 £F: S5 (Moderate)
= A 29

A g Hols ARloA 22%9] f8E aefsteiof sk of2 Brishr] ffsto] W
2 7ok A X1 A o] APoto] o whE 2 Al stolof gk AR

o AIBAAES BAG AEo] ol Aict A AT L YAFE S4o]
chepsta o] olo]A] SBeIASo] A BhE 4 Sk ol B4 FHO.E 247} 9139l
A8 B715t A ES BFste] Anl3 8] HoHe o] 388 4 YA

10,8967 9] A4S A= 3 O | AFHE ATl A Hol(22H], 1.04), £33 B
(@zH], 3.47), @/(22H], 1.30), FA(=H], 2.70)2 8= T2 A AN H|
YA 71 FollA = g de] Al 2 HIEe ARISHATHAA 8 =9 T4 28.2%: gt
24.7%) [13]. Qk=9] =71 7|4 B0 Apgof = Pl kvt e 134,173
Aol A ol 7F WAL, HAOIA, S9t4 S HA W A5 "Rgde] 74 TAE
S7IIAT39]. 4,178 ] Fn|F Byt ke AJRle tidez o $FAFIA ol
7Y, A Ee] Frert wY ol d e A T A2 R A IR
[40]. 75/ ArdBrt A 2,118%014 FFH o2 Z45199S 1 Uo7 AU &
7ol 3 Wl g el S71sHA e 5041 ofstoll M g etol TH=A] ek
A s Rl 1,697 o= o AFATEA 19%

= A7) ool ks o W=getel 7 WRkaL83%) Hol7t gAY, el

ol

o

—_

L
=
H
0,
i
re,
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)
o)
Ho

49



A 8 z9o] S7FeIRAAL WA 9] A% o dEt B F2 Holof A Hl&o] =kTH42l

o|AF 71& EANA Hol7t AW, 13, 14, 24, 39-47] FAoIM (13, 14, 24, 39, 42,
43, 46-48] 8 2] 9ol F7IsHACH HA9] A ol gET § &2 UololA f13e]
S7IotATH14, 42]. B4 &9 Ee A §A B8 BF 92949 AdES IVHAIACH &
A FEo] BZ5E 1 =T 65 S7F6IRITHI3, 40, 41, 43, 45, 47, 48], 3 5914
(13, 14, 24, 39, 45-49] Boli= 4% 2299 9iFlo] S7Hom g AtofA] L],
g, & Aol vlsh &2 s HS W 824 3ol AU FTIeFATHI3) &
&0 Hurine microscopy)llAl #r|d o] A ={E-(RBC)/1L8HE& AlOKHPE)
7H S 2 2919] 98 o] S7KRIHAO]. ol<joll F714Q1 R 29ke] 917 1A=L Al
35t B4 E= WREE oll(aromatic amine)o]l T A F =& (q]: 17, 443},

7, 48], A=A Q1 vk S (irritative voiding symptom) [43], cyclophosphamide/
ifosfamide FUA A=, Q29 T LS vIRSE Thekst 7o) & HAPA 7= &
A3l d3] 57 Lynch syndrome)?] 7H5E, A7|2F @20 o] EH-E AX|oh= HS-
oth2l. o]t AT AR {7}t Ao wtet R 2] AFEE AT ow), TB&
A8 H(intermediate), TP+ high)2 2 EFsto] F7ek 4= ITH50]. $F A--ollA] 8<%t
A A |5, Yol 504 o1, B4, &% A8, En73 ke )25 RBC/HPFR IS &
Fo19e W AL, S5 AIT, TAF A 242 0.2%, 1.6%, 11.1% ¥lAP2]7] &
o] TAEITH46). U], T A, v F e8] Hx 5 7 A QIA] 71& gh2 AFut
o} 224 o244 2020¥ AUA/SUFU (American Urology Association/Society of Uro-
dynamics, Female Pelvic Medicine & Urogenital Reconstruction) & A] & of| A AA|S}

A e 71 vt 2o A Eie S Ao Hard S QRATHE 5-1, E 5-2) [2]

20129 AUA J=2A-ofA= @rH g Kol 354 o4 ARlolA ¥ WAd&zt
AFEESHY 322 Y(CT urography)& AP AE HLste] o& HFH o2 HApgr

A2 AT, ShAe Al Wuerleto] Qo a2 et Akt Aol B 99 By
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4 9|7 H|-& F7HE T 1Elstofof gttt W WA B &) A Ao R H5Holn g
2 99 f1glo] AL 7L AARE EWelob B9 W 4= Al oked] HI8A &
T 13 " Qrt Qlet HAFEHASHGL 25Tt Hg) Hl-go] Wo] S WARA] &
o] w FJA| AR&-9] Ygo] tH2]. o]ol 2020 784 AUA/SUFU AzA o= 7]1&
2AAE FAot] AR AP T Bl et dvE s B7F AS Holkal Qirt
Aol A 2012 AUA R1E Aol wtet B7he @38 S-S TFH 0= 2020 AUA/
SUFU AgA 3oz AB7te] 2ok o vl 4]7] o] HAd AAES LT F5

rlo
B
)

z

T e 198707 BEREUTHET]. T E3oA 2012 AUA @u 38k A2 A4} 4|
ste] 2020 AUA/SUFU Az A o] et @ 20F I Eqof 2 Aol g2 At
o] Gojz]x] grom Q5|7 H|-g F7o] SO A o]Ho] Q1SS HoJFItH47, 51, 52]. &

VA e} AR Aol 290 R Eo] BE BT H%e AFo ) BUAT 7
ARz E0]al & a3t HARE AlFsto] 8 2 Aol kgo] E 4= Qi
[E 5-1] #H0|FE=0|M REQ FHEAC| 2/ E £F(2020 AUA/SUFU TIZX|E0HA] 2])
NeEz e n9EE
(BEBREEZh=239) (SiLtolats E=sh=2R) (shtolats E=sh=22)
O <504, =4 <404 044 50~59M(; ‘=4 40~59M| oy = = =604
HIZH E= <l0zd 10-302H >302d
3-10 RBC/HPF ot X2 §0|Z & 11-25 RBC/HPF ot Xt2i| 0| A e * >25 RBC/HPF £ At2i| 910|238 e
20| 2I&QIXt ¢S (H 5-2) F7HEQl 20| Q[EQIXt EXH(H 5-2) SO diy 5
*2020 AUA/SUFU ZIZX|Hof| "it= AHY |'01|A1 3-10 RBC/HPFO|H 0| HI7HE A[SHR| QItE XQI& = Stxt &=0| /Ug, 2 MEX|H

OlM xf2gzel Hh= g HWotol| CisiA HHEZ 5-12 Hush| Hizich

o= TS
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[E 5-2] 22| 9/3 91Xt

;éﬁ;ijj‘f_: Qo] HE E20]| #7pxiol gzoto| 98 olx}

Lto] SHEQEO| XSERl B4

et S BARM X| 2 24

=P cyclophosphamide/ifosfamide 24| X122

ol0|Zgn HE QEAIIEA = 2K BEE

NE vl Po T HHIHI Stet S8 5= 9SS 012l (aromatic amine)of| CHEE RN o252
S Hir 5 7Rt Q20| 0|SHE HK[SH= 2R

[
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od

Aol A A5 g WA e, AFETESEY 5 A4S Al¥che A2 2299
ke P ol5ol vis .= A2 A, AAk] whe Sxke] S04, AN kg, AFE]

F5EP 2BA ;a3 E2 A5t BlE SVt EAIE Al aLEistoiof it

2) gtxte| 7HK|et M

Aol T Rte] BT HlR S0 2wt @ more] 9wl gke] del 5 kel
A9k 3w B nsto] AALe] WIS Eolstolof sy,

7 18 ZHhel gofaglo] ek BAE ARete] SHEe] nte BRole] FASR: AL B

A0] 4858 ol WA E Q2 AP Ak ol 9 4 ek,
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a) Xt

2299 JYEA U2 A9y Y22 BY
of 491 A3 AFGSR= o] B Helrt.

22| ZMT MY

—Oo

1. PRISMA flowchart

= Searching from existing guidelines (n=3, 2000~2020)

= Records identified through databases searching (n=945, 201
- Ovid-MEDLINE (n=302) - KoreaMed (n=0)
- EMBASE (n=639) - KMBASE (n=2)
- Cochrane Library (n=2)

= Hand searching (n=15)

|dentification

7~2021)

v

= Records after duplicates removed (n=756)

v

Fol1 % Wag A= Ast

= Records screeened (n=756)

'

= Records excluded by title and abstract screening (n=697)

Screening

v

= Full-text articles assessed for eligibility (n=59)

v

= Studies included for synthesis (n=17)

-
(5}
°
=
3}
(=

53

= Records excluded according to selection criteria (n=42)
1. P SHAERO| 2HeBtXIE CHAO 2 61X 942 22(n=10)
2.1 SHHER PHA STH7F AR K] 042 Z2(n=20)

3.C: YR 22 H| WS AIRE[X] 242 BR(n=0)

4.0 MESH HH(YEE, MYE S)7F ENEX Q2 FR(n=2)
5. HCIXI2l0] TSR] 042 Z2(n=10)

6. FOo{ = oh=0{7} ot B2(n=0)

7 sgo; WHE‘ 22(n=0)
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2.2HE

Author Study Total Intervention Comparison
No. Study results
(vear) type (n) (n) (n)
1 Khadhouri (2021) | Prospective observational study | 10,896 Visible haematuria was the strongest predictor for urinary tract cancer.
Patient age, degree of hematuria (RBC/HPF) on urinalysis, and smoking
Matulewicz Retrospective cohort hlst_ory arg |nde_pendent_ predlctor§ of a bladder cancer diagnosis in a_ cohort_of
2 2020 4178 patients with microscopic hematuria. A nomogram can accurately predict the risk
( ) of bladder cancer diagnosed during the evaluation of MH and can potentially be
used avoid a significant number of work ups in those at the lowest risk.
Gonzalez Retrospective cohort Older age and posmye smoking 'hlstory were S|gn|f|car1FIy associated with b!addef
3 2118 cancer. Further studies are required to evaluate the utility of cystoscopy for identi-
(2019) ) . ) .
fying latent bladder cancers in low-risk patients.
4 Nergaard Prospective cohort 134173 The increased risk of urologic cancers was confined to patients without docu-
(2018) ! mented cystoscopy within 3 months before or after hematuria diagnosis.
Nilbert Macroscopic haematuria had a cancer capture rate of 19%, with higher predictive
5 2018 Prospective cohort 1697 values in men and at older age, whereas anticoagulant therapy did not influence
( ) the diagnostic yield.
Tan Older patients, male gender, and smoking history were independently associated
6 2018 Prospective cohort 3,556 with urinary tract cancer diagnosis. Patients with visible hematuria should be in-
( ) vestigated regardless of age.
Samson Risk factor iat ith urinary tract cancer are mal I
7 Prospective cohort 1049 is! gc o‘s associa ed W'I u |‘ Z'i y tract cancer are male sex, age >50 years,
(2017) smoking history, and irritative voiding symptoms.
Eisenhardt A | h i i ith a higher risk of
s Retrospective cohort 1049 ge, male gender and macrohaematuria were associated with a higher risk o
(2017) cancer.
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Allinvasive cancers in the cohort were detected in patients
older than 65 years. In this large cohort of patients, only 0.2% were diagnosed
with invasive urinary malignancy following investigations. The result therefore

Sundelin
9 2017 Retrospective cohort 1,305 support the revision of referral guidelines for evaluation in asymptomatic patients
( ) with microscopic hematuria. They also indicate that a large number of examina-
tions, including radiological and invasive procedures, can be avoided, with signifi-
cant financial and psychological implications.
Detection of upper tract urothelial cancer by computed tomography urography is
Commander exceedingly rare in patients presenting at a tertiary referral center with hematuria,
10 2017 Retrospective cohort 1123 particularly in the lower risk strata (younger age, microscopic hematuria. Further
( ) investigation into risk-stratified approaches to imaging for hematuria workup is
warranted to minimize unnecessary costs and radiation exposure.
Lippmann ) In this female population, >60 years old and a history of smoking and/or gross
1 PP Retrospective cohort 3573 ] Pop ' v ) ) Y g andjor g
(2017) hematuria were the strongest predictors of urologic cancer.
Age of 50 years or older and a recent diagnosis of gross hematuria were the
Loo strongest predictors of cancer. Male sex was also predictive of cancer, whereas
12 Prospective cohort 4414 g p P A ) '
(2013) smoking history and 25 or more red blood cells per high-power field on a recent
urinalysis were not statistically significant.
In retrospect, the 2020 guidelines would have effectively risk stratified
Gold microhematuria cases for detection of malignancies. As compared to
13 (2021) Retrospective cohort 3,789 the 2012 guidelines, application of the 2020 guidelines would result in significant
changes to diagnostic and procedural volumes, while substantially reducing total
and per-patient costs.
According to the odds ratios, age >40 was calculated as 1 point; male gender, 2
Sanci oints; smoking history, 4 points; presence of occupational risk factor, 1 point; and
14 Retrospective cohort 1,461 pomts; 9 i ! points, p_ ] P ) ) ! pomnt
(2027) presence of macroscopic hematuria, 2 points. The patients with a risk score of 5

points or above require complete urological evaluation.
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Allthe 34 patients with malignancy were from the intermediate- or high-risk group

Sanci ) who require further urological evaluation. The use of the updated 2020 AUA/
15 Retrospective cohort 1018 . ) ) )
(2021) SUFU MH guidelines may reduce the number of diagnostic procedures without
compromising the diagnosis of life-threatening malignant lesions.
Rabinowitz By utilizing a risk-stratified approach to the assessment of asymptomatic micro-
16 2020 Retrospective cohort 1,049 scopic hematuria health care costs can be significantly decreased with limited
( ) negative consequences in terms of lesion detection.
Harrison Models were identified that could be used in primary care to guide referrals, with
17 (2021) Review potential to identify lower-risk patients with visible haematuria and to stratify

individuals who present with non-visible haematuria.
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3. & HWIHRoBANS 2.0 for non-RCT/AMSTAR for systematic review)

Commander 2017
Eisenhardt 2017
Gold 2021
Gonzalez 2019
Khadhouri 2021
Lippmann 2017
Loo 2013
Matulewicz 2020
Nilbert 2018
Norgaard 2018
Rabinowitz 2020
Samson 2017
Sanci, Oktar 2021
Sanci 2021
Sundelin 2017

Tan 2018
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Z#11(Recommendation)
1. 910|127t STIE Xt B XMeeZol sidts 22 SS2AANEE HEE MM, 1)
6712 O|Li AHAMES THE, = 2) S LHAZE+SE 23| F 71X & MEd

g 4= At
1 S&: ZHE H18H(B: conditional recommendation)
2 & 3 (Low)

2. 6712 O|LHO|| AHAAE THHAL G517 |2 MEHSH 2EXPTL THAAL|A S10|1Z S It HEE
Z20f| H1 1. o IS BHEBICE o, CHE QI Reto| HiXIE flohA ST =31
At ES0| E 4 ULt
F=27}sto| 11 (Expert consensus)

« 27 2%

20209 AUA/SUFU A1 22 4874851712 24 3eH2). 91 A4 A4 @krt gl A9)
B B0l s 7R olol M ANE ThA] She ekt g A S L B 28

THGARE AJYdH= "I S0l A F59JAFE A (shared decision-making)& 714 Z235t=
& HAuPKFSEe] diL 24 = 0.

AT i SRl A @ 2oHgEako] Fehgo] FEAAEAE 517] flaiA 7S 8
ot ok wEka AAFoNA FES A FAs] s AALANS st
FCHF-=2] PRISMA 555 2 AM44] 0. o|=27H F2H A7 5, 1) 20209 AUA/
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L, 3) 2 4OAl E= oA S0, T Y T glo] (S0A19] F54) ArE E e S
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AN A A ehgo] 0.4%2Ha 7RSIt W WA AES 2504 AR
S o g A9 oS ARty 53 4= k. 20229 BA HUF mT|TolA g W
Ade] 7k °F 143,0009 0.2 oF 79| o2 Adshe o 28 5= AR =8]8 oF
3,600%t Yoz Ak = Qlet. 7o) W=g WA &0l kel 718 AR 9F AA 52 AL
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2FPA AN Al Bt AR HE 99 ARF] Helrt gloj A Azl Al
sigsta AR A DA et W A7t o= W asitt Bok 74 Y F T
G ol9lol HE U AeES I AP TIslor e AR 99 dil 9-5 FR).

- 2740| 2} 7

1. PRISMA flowchart

S = Searching from existing guidelines (n=6, 2000~2020)

= = Records identified through databases searching (n=96, 2017~2021)
S - Ovid-MEDLINE (n=47) - KoreaMed (n=0)

o — - =

s - EMBASE (n=12) KMBASE (n=37)

% - Cochrane Library (n=0)

=} = Hand searching (n=3)

()] .

£ = Records after duplicates removed (n=100)

=

(]

8 v

(%) = Records screeened (n=100) —} = Records excluded by title and abstract screening (n=70)

4} = Records excluded according to selection criteria (n=21)
1Py EEe “)"RW U&= 31X 942 Z2(n=6)

= Full-text articles assessed for eligibility (n=30) 2.1 SHAIEIS BE X7} AIHEIX| QS HR(n=4)
HHHR 2 %2 82(n=

3.0 oyme pet bl 7} AR %2 F2(n=0)
4.0 8 ZIWES, AILE 5)7H DX 92 F2(n=10)
v 0 EE= 312017} OFd FR(n=0)
5202 HHe Z2(n=0)

= Studies included for synthesis (n=9)
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2.2HE

No.

Author
(year)

Study type

Total (n)

Subjects

Cancer
detection
rate (%)

Study results

Loo
(2013)

Prospective
Cohort

Test cohort:
N= 875 ; validation
cohort: N=553

Low risk classified
by Hematuria Risk
Index

3(03%):0
(0%)

3 bladder ca
(stage Ta)

Overall detection rate of urinary tract ca in the test cohort was 50 out
of 2630 (1.9%) ; A Hematuria Risk Index was developed from the iden-
tified risk factors (Factors with higher odds ratios in the model (history
of gross hematuria and age of 50 years or older) were given 4 points,
whereas factors with lower odds ratios (history of smoking, male sex,
and >25 RBC/HPF on a recent urinalysis) were given 1 point.); Of
combined cohorts, all 3 cancers in the low-risk group (detection rate
0.2%) were stage Ta bladder cancer; 110f 13 stage T2 and T3 cancers
(bladder) were in the high-risk group.

Kang
(2015)

Retrospective
Cohort

1804

Age < 50y

We identified 131lesions (3.7%) as underlying diseases for asymptom-
atic microscopic hematuria, with urinary stone as the most common
cause. Just six lesions were malignant: three renal cell carcinomas and
three bladder cancers (overall detection rate 0.3%). Three bladder tu-
mors were detected in patients aged 52, 69 and 70 years. Of three
patients diagnosed with bladder tumors, all were current smokers.

Lippmann
(2017)

Retrospective
Cohort

1,938

Low risk classified
by Hematuria Risk
Index; Female only

9 (0.5%)

3 bladder ca
;B renalca

The overall rate of urologic cancer was 1.3% (47/3,573). In women <60
years old, the rate of urologic cancer was 0.6% (13/2,053). In women
who reported a history of gross hematuria, the rate of urologic cancer
was 5.8% (20/346) compared with a 0.8% (27/3,227) in women with
no history of gross hematuria (P<.07). In this female population, >60
years old and a history of smoking and/or gross hematuria were the
strongest predictors of urologic cancer. Absent these risk factors, the
rate of urologic cancer did not exceed 0.6%.
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Elmus- Multi-center For asymptomatic NVH, the cancer detection rate was only 1.5%, with
sareh ) ' 128 Age < 50y 0(0%) a total of eight urological malignancies diagnosed in patients aged 60
Retrospective cohort
(2017) years or older.
Male age < 40y No cancers presented with NVH in patients referred below the AUA
Tan Multicenter, Prospective 12 (N=9) 1(09%) 1 bladder ca threshold of <35 yr. The incidence of cancer was 1.0% (n=4) in pa-
(2018) observational study tients with NVH who were <60 yr old (NICE threshold). (One bladder
; Female age < 50y .
cain female 45-49)
Urothelial (bladder and upper tracts) or renal malignancies were diag-
nosed in 24 patients in the initial cohort which represents anincidence
in entire population of 0.21% and was 1.8% among referred population
and 5.2% among those who had a complete evaluation. Bladder can-
Ghandour Retrospective 5733 Age < 50y 3(005%) 3 bladder ca cer accour_wted fo_r the majc_)r_ity (n:ZQ). Among the patients gxcluded
(2019) Cohort (stage Ta) for a UTI diagnosis, 13 additional patients were diagnosed with blad-
der cancer. When reviewing the charts of all 37 patients with urologic
malignancy and 3-19 RBCs/HPF, we noted that 16 had a repeat UA of
whom 13 had persistent hematuria. (Overall detection rate was 37 out
0f 14,663 (0.2%). Only 3 cases under age of 50.)
Among the 2,118 patients who underwent cystoscopy for AMH, 25
Gonzalez Retrospective o patients (1.2%) were diagnosed with a bladder cancer, all of which
(2019) Cohort a44 Age <50y 00%) were nonmuscle invasive urothelial carcinoma. There were no bladder
cancers detected in patients under the age of 50.
Hematuria risk index score was calculated based on clinical factors
Rabinow- Retrospective Low risk classified including age, sex, smoking history, and degree of hematuria (same
itz Cohort 643 by Hematuria Risk 0 (0%) as Loo (2013)). None of the low-risk hematuria risk patients were di-
(2020) Index agnosed with any lesions, as such these patients may not need an
evaluation.
Muttinational Overall, 727 patients (4.6%) were classified as low risk, 1,863 pa-
Woldu retrospective cohort Low risk classified tients (11.8%) were gléssiﬁed gs inFermediate risk, ahd j3,189 patients
(2021) (5 cinical tials + 2 pro- 727 | by 2020 AUA/SUFU 3(0.4%) 3 bladder ca (83.6%) were classified as high risk. The cancer incidence for low,
) o guideline intermediate and high risk groups was 0.4% (3 patients), 1.0% (18 pa-
spective registries)

tients) and 6.3% (836 patients), respectively.
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Al F7FHA] ATHP »0.05).
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A di2AIE 370 9] HEREA ol A= ofAu|d E-8o] fiof B8] v Eix TS| 9
AES 7% 719 Z7IA1Z00, BIRAS] 2T 220l HE ofAT Y B E H7
F-&A B8 Elie Y] 917 T Afo]of RO n| R A AV T EA] kot &, FE
AR Bl FSTA B8 5 F9, TR LS o] vle), e Y AYES} B
T UAGE 1A ETF FA] a1, A 7] Aol HERE FHATA|
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4) g
So] AF 9IS

- 7|E} IR AFe

w]=+ 1] 1. 2]5}+3](American Urological Association)of 4] 20204 ¥Haist 2 X Ko A=

FETA| B FEA| 58 39U SAIM Aud B WA A, 1A o2 92 2

HAARE Aol == A5k Y cK(Strong recommendation; Evidence level: Grade C).

A

1. PRISMA flowchart

c
1S
=]
@
&
=
=
c
[}
=

Screening

Eligibility

= Searching from existing guidelines (n=0, 2000~2020)

= Records identified through databases searching (n=479)
- Ovid-MEDLINE (n=20) - KoreaMed (n=0)
- EMBASE (n=449) - KMBASE (n=7)
- Cochrane Library (n=3)

= Hand searching (n=0)

v

= Records after duplicates removed (n=468)

v

= Records screeened (n=468)

-

= Records excluded by title and abstract screening (n=450)

v

= Full-text articles assessed for eligibility (n=18)

4'

v

= Studies included for synthesis (n=5)

= Records excluded according to selection criteria (n=13)
1. P RO 2 BIXIE YO 2 31X| g2 B2(n=2)
2.1 SHHEE 2 ST ARSI R| 242 F2(n=1)
H|w A7 AIYEIX| 2 Z2R(n=7)

CE
4.0 HHet HIHYEE, AL E 5)7H 20=IX| 942 FL(n=3)

T
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2.2HE

Author Study Total Intervention Comparison Level of iy
No. Study results i Quality
(year) type (n) (n) (n) evidence
Landolfi The incidence of major bleeding episodes was not significantly increased
1 RCT 518 | Aspiin(253) | Placebo (265) | ! ) 9 e 9 y
(2004) in the aspirin group.
Ogawa The composite of hemorrhagic stroke and significant gastrointestinal
2 2008 RCT 362 | Aspirin (1262) | Placebo (1,227) | bleeding was not significantly different between the aspirin and nonaspirin
( ) groups.
Ridker With regard to safety, as expected, there were slightly higher rates of clini-
3 2005 RCT 642 | Aspirin (19,934) | Placebo (19,942) | cally significant bleeding episodes and other side effects in the aspirin arm
( ) compared with placebo: 15.2 vs. 14.4% (RR 1.06, P=0.02) for hematuria.
Aspirin use also did not influence the degree of hematuria. The prevalence
of microscopic hematuria increased with age (20-29 years, 41%; 30-39
Jeong years, 50%; 40-49 years, 5.9%; 50-59 years, 6.6%; 60-69 years, 7.8%;
4 Cohort 182 Early (91 Late (91 ' ' ' ' ' ' ' !
(2013) y (o1 © and 70 years, 91%; P=0.001). After adjustment for other factors using mul-
tivariate logistic regression, aspirin use did not increase the risk of micro-
scopic hematuria (odds ratio, 1.0 [95% Cl, 0.9-1.2]; P=0.79).
Sjalander The frequency of minor bleeding symptoms was significantly increased
5 ) Comparative 109 Timely (159) Late (94) ] d y ) g symp 9 Y .
(2007) during oral anticoagulation treatment (P <0.05) except for hematuria.

71




3. 2 ™WIHROB for RCT/RoBANS 2.0 for non-RCT)

Buntodas aanosjes

B1EP BWOI1NO 919|dWodU|
uolen|eAs awooINO
SIUBWISSOSSE SWO021N0 Jo Buipulg
2Insodxe Jo Juswainses|\
sa|gelen Buipunojuo)
sjuedionJed Jo uopnos|es

Ayigelsedwoo uedionled

seong20 @ O O © @ © 2
Sjalander 2007 . . ‘ . . . &

(seiq Bunodal) Bunlodai aAnos|es

(seiq uonuie) eyep awodINo a18|dwodu|

(seiq uonos1ep) WBWSSSSSE BLI0INO JO Bulpulg

(selq aouewJoyad) [puuosiad pue syuedionled jo Buipulg

(seIg uoo3Ies) JUBWIESIUOD UOREIO|Y

Landotiizoos @ @ @ 2 @
Ogawa 2008 . . ‘ B .
raker200s @) @ @ 2 @

. Low risk of bias

Unclear risk of bias

?

. High risk of bias
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4. 271 22FH(GRADE tables)

Certainty assessment Ne of patients

Other Antiplatelet/ Certainty | Importance

L Risk of bias TR T EGE Imprecision | consider- anticoagula- Placebo SEIINTE HesnliE
it 0, 0,
studies tency ness o e tion therapy (95% Cl) (95% Cl)
Hematuria
. OR107 = Bmoreper
3 randomised not serious | notserious | not serious serious® none 3042/21,449 | 2,883/21434 (1.01to 1000 6060 CRITICAL
trials (14.2%) (13.5%) 1 13) (from1more | Moderate
’ t0 15 more)
Hematuria
1fewer per
obser- OR0.99 1,000
275/4,363 3,270/52,487 '
2 vational not serious | notserious | not serious serious? none /4, 1270152, (0.87to (from 8 000 CRITICAL
. (6.3%) (6.2%) Very low
studies 112) fewerto 7
more)

Cl: confidence interval; OR: odds ratio

Explanations

a. Wide confidence intervals
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5. Forest plots

5.1.Hematuria: RCTs

Antiplatelet the rapy Plcebo
study or Subgroup Events Total Events Total
Landolfi 2004 1 253 3 265
Ogawa 2008 2 1,262 1 1,227
Ridker 2005 3039 19,934 2,879 19,942

Total (95% Cl) 21449 21434

Heterogeneity : Chi? = 118, df=2(P=0.55); I = 0%
Test for overall effect: Z = 2.26(P=0.02)

Weight
01%
0.0%

99.8%

100.0%

74

Odds Ratio
M-H, Fixed, 95% Cl
0.35[0.04, 3.35]
1.95[018, 21.49]
1.07 [1.07,113]

1.07 [1.01,113]

Odds Ratio

M-H, Fixed,95% Cl

| |
1

! }
I T
0.01 01
Favours [experimental]

|
f
1

T
10 100
Favours [control]
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#11(Recommendation)
(o]

SO Hin7t Qg FR HEA| R oFHEFrg ZIHU(0F St2 2, 0|E 2ot A AlMS
ST}
HE7t eto| M1 (Expert consensus)

» 217 QoF

=42 s W Y EAISRs €9 o] 28 FAIE FAU S22 2Her SS9 T

2% 5 At} SEFAAT ER T s UFT 295 o7+ ¢

™, oju} SFAA|7} £
Qlofli= ool ofgt B4 W =g wH(intraperitoneal bladder rupture), 8353
(ureteroarterial fistula), 84 W4 (hemorrhagic cystitis) 5& 12]3ljoF gt} EHsH
A0 &2 PA YU wf efefjoll A |94 Flwof| et HARE AT 4= ATH17L.

S de AHAE A thE o] B AU=AE Bk A o] B ast
THO41. 4041 mITHe] F2 of/doA] Hol= |94 A Q1 T 7H &3 AL 9=
(urinary tract infection)°]™, Hjir % & Hlr 590] Z4}o| BHlE|= A7l Ut 522 &

HHetele o 8 224 (ureter stone)2] 7Hs/gol sl HA| Lo fIeH23].
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- 2740| 2} 97

- Cochrane Library (n=0)
= Hand searching (n=10)

—o
1. PRISMA flowchart
c = Searching from existing guidelines (n=0, 2000~2020)
g = Records identified through databases searching (n=378, 2017~2021)
8 - Ovid-MEDLINE (n=310) - KoreaMed (n=0)
= - EMBASE (n=66) - KMBASE (n=2)
<
()
=

v

= Records after duplicates removed (n=360)

v

Screening

= Records screeened (n=360) —}{ = Records excluded by title and abstract screening (n=346)

v

4} = Records excluded according to selection criteria (n=4)
1. P SR 2 BIXIE Y Q2 81X 42 Z2(n=2)

= Full-text articles assessed for eligibility (n=14) 2.1 SHAIRIS 224 X7} AIEIX| 952 Z2(n=0)
AR z=3

3.C:eiyEE 22 H|w SX7HAIRE[X] 282 Z2(n=0)
4.0 XHoH ZI(HZEE, MYE 5)7t 20=(X] o442 E2(n=0)
$ 5. YOo{ == 25017} okl Z2(n=1)

= Studies included for synthesis (n=10)

-]
@
e
=
3]
c
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Z#31(Recommendation)

2O0PYAHANN HO|F YTt X EE= R AHTHIHRANE Soff Tl S8t R E
2folst= A2 AP [EISHS ZEHSH=0] 30| EICh AHEHEINIEZAL= OFE A AHO|
THEH/32|OLE| 'l H|(PCR), YET1/=2{|0FE|! H|(ACR), S22/l H| S& 0|83t &
Het 4 ULk
FME7}ghe| 21 (Expert consensus)
» 217 Q9F
AoPdAU A BinE FAR AR GALE AP AF-E04] Sl E FHEeHA] ok

o
N

T2 AU B e 47~60%014 225H4 ool EAE|A] ehotor x2|sh4 ol/fo] &

o

% Aol A= ek7| A9 (thin basement membrane nephropathy)©| 22~59%, &

H
|m

S320] 6~22% 127 Igh AFF0] 6~50%2) MwE AABHHEO-76). 37 1A

2
ol

 LEEZTF 123 [ANEFS AoPIAToIA] 2710 Bix 0]9)9] THE Bt 5
Ao U] b2 2 G AL ARHOR Tliert SR 39 X2} Rk g
714 A FYATOR BAH NPT Bie) A4Y FehAS Lutil 3
oL} 4¥19] §A Aol FRALBA HT JLAASH YRE FFF02 BFoof T}
= oj7do] Q= Agko B ARO|A Pk} FRY)50) A5t et 4 Qo] 47149l =
2} ggo] Wasith 20] o] =ekele AAHA Aol XA ATy oy YEES
329 A9 ARUL FF ARE AD-QUAA AR 2 Alstel A

0 29] o2 A= AUATHXAAA] A FA E= JFAA L9 4Fole A

TARE AR) [77]. 3, TgA ABS2 oPdad o] AP AAIAA § 7P 2 Nl
£ AAske Ago 2[78], 20219 WHE KDIGO 7tol=gkRlofAl= Aok adofA] Bl

o} g7} Q13 BAIC3 ThalEo] A4 ] IgA A% ol RIS 9iste] AREAANL
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AA B Hd-AA LEAA AAAeE AH|=ol= WY =g AlFoeE HALITH{79).
A, Ao ad Fie SEAOlA Tl SRS BR1Sh= 212 A 27t Eajt AEA] A%

< AEske ol =&°] "t Assadi 52 A0 4E Bl SRPAIA GE 7} FHEH

%9,
o

2 W) 749 BRI [gAHES B eI AshEo R Mg wiwl, 2Rt gl
= BRe] 70%E A A AT} Aol itk Bastel, Aobad Bk BAoIA &
51:0] F4 o152 SISk Aol YA o7t 9 4 Ue-2 HIlTHs0l. H 42

oM & GRE/a w7 Dirt Qles ARl EAIM AA] dAeke RSk -8

Sl B3 R0 R0 A9 9F 3718 5o AEA N2 EHOR ALG

HaL, 50 I8 3 G o] A= AlF 1 Al Fa%t 7[E0® ARFIHHB2]. wetbA

2 1), H2 7jo|=eelolA] MR/ Bt 39R Ansks PRI Fut olF-S Tl
T Bt ik 29 ) LR SAE ATH ool SA BT Eet Ak
27V gt Bt o] rha elA 9lon[83-85], Hko] o] A v 2il/=1d
oell 7} b/ Zieflobeld Blof Hlste] WIE} ek, et oba] AT AE
Al g/ eoteld v, R)/Aefobeld vl Ei 2 AFR/Th v] F ol A2 =
A3k Zlo] o HUTHAle] PallA] A7 v gick. e Ao A Ao Aol
A Bzt A&EE B9 ATADIE gEslr] Jste] AMAIFHAE APotes A
5t 2T YA ob 3 Al whal/Adobed B, el/Adoteld B, &

FRl/ v] 55 B 1 S U

79



io
oF
[l

105

Mo o4l B hgAe) Pate AEst g

og 3

ARE Al

< gl

i 2]

ks

o] glom ¢]

==
=

o]

L Zolm

B

Sl AF

27192

tel 7kt M=

21X

2)g

5% 4 gouz g9 7Ae}

49l A4S

Sk

SEEDAC

A%

A 7159] 7ol B asit.

4) Xt

ojp
TH

~
__OO

(e}
wjr

- 7|E} TRjAFS

80



- 2740| 2} 97

1. PRISMA flowchart

Identification

Screening

= Searching from existing guidelines (n=0, 2000~2020)

= Records identified through databases searching (n=211, 2017~2021)
- Ovid-MEDLINE (n=56) - KoreaMed (n=0)
- EMBASE (n=18) - KMBASE (n=137)
- Cochrane Library (n=0)

= Hand searching (n=0)

v

= Records after duplicates removed (n=208)

v

= Records screeened (n=208)

4’

= Records excluded by title and abstract screening (n=205)

v

= Full-text articles assessed for eligibility (n=3)

4'

v

= Studies included for synthesis (n=1)

= Records excluded according to selection criteria (n=2)
1. P Y ERO| 2 BIXIE Y2 31X| 22 B2(n=0)
2.1 HHER PEA ST A[HE|X] 042 E2(n=2)
3.Cr YR 2 Hw ST AIYEIX| 42 Z2(n=0)

=
e
4.0 H¥et HIH(YZEE, AL E 5)7H 21=X| @42 F<(n=0)

PR

No.

Author
(year)

Study
type

Total
(n)

Intervention

(n)

Comparison

Study results
(n)

Assadi
(2005)

MA/Cr >30 ug/

Non-RCT
mg (22)

76

Of those with normoalbu-
minuria, 38 (70%) had normal
renal tissue, 15 (28%) thin glo-
merular basement membrane
(TGBM) disease and 1 (2%) IgA
nephropathy. In contrast, 20
(91%) of those with microalbu-
minuria had IgA nephropathy
and 2 (9%) had TGBM disease.
--> Routine screening for mi-
croalbuminuria may help to
identify a subgroup of patients
with IgA nephropathy.

Normal (54)
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CREEED 301280l 28] BIHIA SO| AL0| WASIK) O 39 £8 HAO| |7t 2t

2, WS OfE7F? 25 ZIAOIA H0|ZER7t AHEl= 290 ARE|X| 4T X%
Bl 39 £ 2| W |72 CETR

Z#31(Recommendation)
1. £0| ArtO] té*745|7(| 242 i0|Z Y 2EXtollA 1 O|LH AHBALS| RHA[HS 124 BHTH

1 S&: ZHE H1EH(B: conditional recommendation)
L

2. 3| YIt0|M E0| Areto] HAE[X| g1, 24 AHAAO|M 0| F Y7t A4 E

T
S 0 Z R0 $4 £FS F2oIE A T

g
Pl

27} gtel #1(Expert consensus)
3. 23| HILol|A 50| Arto] LAE|X| of & AHZAAO|A H0|FE It X|EE AL
TSk 2tXts LI to] ZR0)| ChohA % tet 'g_'rr—-lAI'?deo-IE Sto] Z2NE Zig Mt
.

27} gho| #1(Expert consensus)

!

ra

4. 3| HItof| A 0| A0| YAHE|X| UUOLY, At =X F0f| SO Hir 7} AHS|ALE,
0| ZE 7t B7I6IALE MER SHRERE 40| d7|= Z2<R0ll= gixof A210] CHal
MWL l= Aot
HME7} 2ol H(Expert consensus)

5. 00|38 =5 Alof 2, B, = APAII 22 S SH Bot 4= QALK

- 27 9%
AN ARL] 7 Ak ol5o] ofgo] WA B ) FE4 A ARk Ho 5
Qlet. ek ol et 54 ARl A E et AAPS] WIFHE} WobAl WAIR 9194 Ao,

2 B3] OPHEYS $HL P AL A, B71H 0 A8 Aasks 2o 27] o]

710 u2esto] 8402 Lhos 21214 ol thalH HEAR B71E shok Bk olefat 24

of ThallA] £ TASIAT, & 1380] A7 Aurh el

American Urology Association/Society of Urodynamics, Female Pelvic Medicine &
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Urogenital Reconstruction (AUA/SUFU)2] 20204 @v| 38k 7fo|=gkelof A= |drlF
G ] AQS Hole 13 B7tol| A 5185 Al Ak Bre iR 23t A%, 14 ojujof 4
HAARS AA B 22 HALSHL JTH2). AA R ARG A A A0 7t AR -5
T4 S D Ao, AnBE st ASE s RReke] SR E S Bt Al

7b] BRAE AYSIE Sh1 k. ol K=Y A9 cystoscopyS I A AAY

i

77} 9255k A o2 AgzhErh AUA/SUFU 7tolEaRlo)A At H A1E 71k
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5 A7l A g fI3laL, 1782 Aol
A= AH87). CTE %3] B7HE 3% & AolA =, 23] CT FAIA FYol 24lH
A e¥3tEl 10379 9] SR AIM = 4] CTolA = ol 270] gL, 23] CT HARIA 2
A== o] AT 45782 &AL F 4704 32| CTolA = ATHSS].

AUA/SUFU 7to]=gflof] 3w x] ok-e A5t ZAE 470oHd, 20180 Hae dint
I AZRRY F7AE B0 2y, kg AT 134,173 FolA4 2,467 (1.9%)3
o] Pir Ftk A o]F 371< <ol FHA WY, 1,077 (0.8%)Fol HIH5/3 78, 569
(0.4%)8 0] 41742k, 908 (1.1%)g°] AP0 2 AT T, AJ7]of T2 5gete] -2

WA E(cumulative incidence)2 5 F2] 0| @o] 371okA] Lot & A2 Aol
A et B4 HAES P A T 1AR0] 2.93%014 SEA 3.31%2 F715H9IL, o
ol e A T 18R] 1.20%014 5AA 1.36%= F7Fot] 8 tjiEo] 14 o]
ol AgtS e A2 & o AU 18y 878 S A 92 SRl A = Ele 23] A
AT ol% 19 FRE SUAZIA ] 7I3E Bt wS WEete] 5 (standard-
ized incidence ratio)7} 5.39 (95% A1Z|717t 4.58-6.30)& &9ttt W73 AAE B 7

o T 370 ool ¥k SRfoANE 5 717k BESHHAIH]TE 0.16 (95% A=t
0.04-0.42)= AA3] FS-& st H39]. ESE AUA/SUFU 7lo|=eRele] X3S 44
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- Cochrane Library (n=2)
= Hand searching (n=1)

—o
1. PRISMA flowchart
c = Searching from existing guidelines (n=3, 2000~2020)
_g = Records identified through databases searching (n=2,900, ~2021)
8 - Ovid-MEDLINE (n=783) - KoreaMed (n=0)
= - EMBASE (n=1,820) - KMBASE (n=295)
c
()
=

v

= Records after duplicates removed (n=2,482)

v

= Records screeened (n=2,482) % = Records excluded by title and abstract screening (n=2,429)

o

=
c
(0]
e
O

(%)

v

ﬂ = Records excluded according to selection criteria (n=40)
1. P ERO| 2 BIXIS Y2 K| 942 ZR(n=40)
2.1 SHUER PHA ST AIYE[X| 252 H2(n=0)
3.C: YR 2t H| W SA7HAIEX| 942 F2(n=0)

St Al

$ . f%*%%) F EDE[X] o422 Z2(n=0)
5.

= Full-text articles assessed for eligibility (n=53)

= Studies included for synthesis (n=13)
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2.2HE

Author

Study

Total

Intervention

Comparison

No. (vear) type ) ") ) Study results
) Two of the 234 men (0.85%) developed BC during the 14-year follow-up, at 6.7 and 11.4 years after their negative
Madeb Prospective . ) . ) . : o

1 (2010) Cohort 234 evaluations; Qne died of BC Z6 years afFer his last screenlAng‘. During this fqllow—up, 9.934 of the screenees who
tested negatively for hematuria had BC diagnosed, none within a year of their last testing date.

A case series of 87 (32.2% of 270) low risk patients, 56 women and 31 men, with a mean age of 52.4 (range: 19-87)
: ) years was studied. Three years after initial workup, cystoscopy confirmed no bladder carcinoma in any of these 87
Pichler Prospective . ) . o . ) o . ) .

2 (2013) Cohort 87 patients. Prostate cancer was diagnosed in one (11%) patient. In five (5.6%) patients, nephrological evaluation due
to concomitant proteinuria on follow-up demonstrated chronic renal insufficiency (n=3), IgA nephropathy (n=1) and
papillary necrosis of the kidney (n=1).

No suspicious - . . - . . o . ,
. malignancy Susguous for | Initial CTU showed no findings suspicious for mahgnarjcy in 193 (70 /'o)'of14'8'pat|ents, pf Fhese, none hgd mall|g—

3 Mullen Prospective 148 | findings at malignancy | nancy identified on repeat CTU. Among 45 (30%) patients with suspicious initial CTU findings, four malignancies

(2015) Cohort initial CTU ininitial CTU | were identified on repeat CTU (8.9%). Three were incidental to the initial suspicious finding; in retrospect, two were
findings (103) findings (45) | present on the initial CTU examination.

Of the 134,173 patients included, 52,367 (39.0%) were women, 81,806 (61.0%) were men, and the median (inter-

quartile range) age was 59 (44-72) years. Within 3 months after hematuria diagnosis, 2,647 patients (1.9%) received

an invasive bladder cancer diagnosis, 1077 (0.8%) a noninvasive bladder cancer diagnosis, 569 (0.4%) a kidney

cancer diagnosis, and 908 (1.1%) a prostate cancer diagnosis. The 3-month cumulative incidence (or absolute risk)

of any cancer diagnosis was 4.81% (95%Cl, 4.70%-4.93%), the 1-year risk was 6.65%(95%Cl, 6.51%-6.78%), and

the 5-year risk was 12.34%(95%Cl, 1215%-12.53%). The cumulative incidence of bladder cancer only increased

Nogard | Retrospective from 1.20%(95%Cl, 111%-1.30%) after 1 year to 1.36%(95%Cl, 1.26%-1.46%) after 5 years of follow-up in women

4 (2018) Cohort 134,173 and from 2.93%(95%Cl, 2.82%-3.05%) to 3.31% (95%Cl, 319%-3.44%) in men. For noninvasive bladder cancer,

the standardized incidence ratio in the 1 year to less than 5 years of follow-up was 5.39 (95%Cl, 4.58-6.30) in pa-
tients without initial cystoscopy and was 0.16 (95%Cl, 0.04-0.42) in patients with cystoscopy within 3 months after
hospital-based diagnosis of hematuria. For kidney cancer, the standardized incidence ratio in the 1year to less than
5 years of follow-up was 2.63 (95%Cl, 215-3:18) in patients without cystoscopy and 1.20 (95%Cl, 0.87-1.61) in pa-
tients with cystoscopy within 3 months after hospital-based diagnosis of hematuria. After 1year, the risk of gyneco-
logic and colorectal cancers was as expected or even lower, whereas the risk of hematologic malignant neoplasms
remained slightly elevated.
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Kim
(2018)

Prospective
Cohort

8719

This study included 8,719 participants from the Korean Genome and Epidemiology Study between 2001 and 2014.
MH was defined as =5 red blood cells per high-power field in random urinalysis without evidence of pyuria. The pri-
mary study outcome measure was incident chronic kidney disease (CKD), defined as estimated glomerular filtration
rate (eGFR)<60 mL/min/1.73m?2 During a median follow-up of 11.7 years, CKD occurred in 677 (7.8%) subjects. In Cox
regression after adjustment for multiple confounders, subjects with MH had a significantly higher risk of incident CKD
than those without [hazard ratio (HR), 1.45; 95% ClI, 112-1.87; P=0.005]. Isolated MH without proteinuria was also a risk
factor of incident CKD (HR, 1.37; 95% Cl, 1.04-1.79; P=0.023) and the risk was further increased in MH with concomitant
proteinuria (HR, 5.41; 95% Cl, 2.54-11.49; P<0.001). In propensity score matching analysis after excluding subjects with
proteinuria, multivariable stratified Cox regression analysis revealed that subjects with isolated MH had a significantly
higher risk of incident CKD than those without (HR, 1.83; 95% Cl, 114-2.94; P=0.012).

Orlandi
(2018)

Prospective
Cohort

3272

hematuria
(1145)

No hematuria
(2127)

Hematuria was observedin 1145 (29%) of a total of 3272 participants at baseline. Individuals with hematuria were more
likely to be Hispanic (22% vs. 9.5%, respectively), have diabetes (56% vs. 48%), lower mean eGFR (40.2 vs. 45.3 ml/
min/1.73 m?), and higher levels of urinary albumin > 1.0 g/day (36% vs. 10%). In multivariable-adjusted analysis, individu-
als with hematuria had a greater risk for all outcomes during the first 2 years of follow-up: Halving of eGFR or ESRD (HR
Year 1: 1.68, Year 2: 1.36), ESRD (Year 1: 1.7, Year 2: 1.39) and death (Year 1:1.92, Year 2: 1.77), and these associations
were attenuated, thereafter. Based on NRIs and C-statistics, no clearimprovement in the ability to improve prediction of
study outcomes was observed when hematuria was included in multivariable models.

Bellincioni
(2018)

Retrospective
Cohort

42

We included in the study patients with isolated microscopic hematuria of glomerular origin (>1 erythrocyte/high power
field at 400x and = 40% dysmorphic erythrocytes and/or = 5% acanthocytes and proteinuria < 150 mg/24 h) with a
follow-up of > 60 months from the first documentation of microscopic hematuria. Forty-two patients (M 12, F 30, age
at presentation 14-68 years, eGFR < 60 mi/min/1.73 m 1 patient) were included. During a medium term follow-up,
microscopic hematuria was persistent in 25 patients (59.5%), transiently absent in 17 (40.5%), always glomerular in
16 patients (381%), and occasionally non-glomerular in 26 (61.9%); proteinuria, observed in 16 patients (381%), was
always transient and < 500 mg/24 h. At the end of a follow-up of 181.8 + 97.9 (median 168) months, only 2 patients
(4.8%) had eGFR < 60 ml/min/1.73 m? one of whom had reduced eGFR already at presentation.
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Davidson
(2018)

Retrospective
Cohort

884

Follow-up for a median of 21 months showed no further new cases of bladder cancer had occurred in the patient
cohort. Review of all new bladder cancers diagnosed in the 15 months following the study showed that none had been
missed by haematuria assessment using the clinical pathway.

Mashitani
(2017)

Retrospective
Cohort

3068

Longitudinal data were obtained from 3,068 Japanese patients with type 2 diabetes. To assess the independent asso-
ciation between dipstick hematuria and eGFR decline, we used Cox proportional hazard model adjusted for potential
confounders.Median follow-up period was 699.7 days. Mean age, body mass index (BMI), and HbA1c level was 65.7
years, 24.6 kym? and 75% (581 mmol/mol), respectively. Positive dipstick hematuria was significantly associated with
baseline eGFR and severity of albuminuria (p <0.001). The multivariable-adjusted hazard ratio for eGFR decline in pa-
tients with dipstick hematuria compared with those without dipstick hematuria was 2.19 [95%confidence interval (Cl):
1.22-3.91]; this association remained significant even after the exclusion of patients who did not have diabetic retinop-
athy (hazard ratio: 2.39; 95% CI: 113-5.04).

Pak
(2021)

Retrospective
Cohort

637

A total of 637 patients with negative initial workup had persistent/recurrent microhematuria. Repeat cystoscopy was
performed in 161 (25%) patients at a median of 39 months, and repeat upper tractimaging was performed in 317 (50%)
patients at a median of 39 months. Overall, repeat cystoscopy revealed new bladder cancer in 2 (1.2%) patients and
repeat imaging revealed new suspicious renal mass in 4 (1.3%) patients.

il

Sanci
(2021)

Retrospective
Cohort

1018

Patients who had undergone a complete urological evaluation for MH according to the 2012 AUA MH guidelines were
identified retrospectively. All the patients were then classified into low-, intermediate-, or high-risk for urinary tract ma-
lignancy according to the updated 2020 AUA/SUFU MH guidelines, for a second evaluation. The results of the firstand
second evaluations using the previous 2012 AUA and updated 2020 AUA/SUFU MH guidelines, respectively, were
then compared. A total of 1018 patients with MH were identified. The urinary tract malignancy rate was 3.3% (34 of the
1,018 patients). According to the 2020 AUA/SUFU MH guidelines, there were 218 patients (21.4%) in the low-risk group,
447 patients (43.9%) in the intermediate-risk group, and 353 patients (34.6%) in the high-risk group. All the 34 patients
with malignancy were from the intermediate- or high-risk group who require further urological evaluation. There was no
patient with newly developed urinary tract malignancy at the median follow-up time of 28 months (12-58).
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12

Lee
(2016)

Retrospective
Cohort

350

We present the natural course of IMH together with the pathological diagnosis and features to provide supportive
data when approaching patients with IMH. We retrospectively evaluated 350 patients with IMH who underwent a
renal biopsy between 2002 and 2011, and the pathological diagnosis and chronic histopathological features (glo-
merulosclerosis, interstitial fibrosis, and tubular atrophy) were reviewed. Deterioration of renal function was exam-
ined during follow up.

The patients with IMH were evaluated for a mean of 86 months. IgA nephropathy was the most common diagnosis
in 164 patients (46.9%). Chronic histopathological changes were observed in 166 (47.4%) but was not correlated
with proteinuria or a decline in renal function. Ten patients developed proteinuria, and all of them had IgA nephrop-
athy. Three patients progressed to chronic kidney disease with an estimated glomerular filtration rate < 60 mL/
min/1.73 m? but none progressed to end stage renal disease.

13

Kim
(2009)

Retrospective
Cohort

156

We retrospectively evaluated 156 subjects with IMH who had a renal biopsy performed. Of the 156 subjects, 33.3%
were diagnosed with IgA nephropathy, 23.7% with mesangial proliferative glomerulonephritis, 15.4% with glomerular
minor lesion, and 12.8% with thin basement membrane nephropathy; 6.4% had normal biopsies.

We followed up with 100 subjects for about 31 months. During this follow-up period, two subjects who had received
a pathologic diagnosis of IgA nephropathy developed chronic kidney disease. During the course of the study, one of
these subjects presented with proteinuria and hypertension and the other with proteinuria. The overallincidences of
proteinuria and hypertension were 6% and 5% respectively.
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3. 2 ™WIHROB for RCT/RoBANS 2.0 for non-RCT)

Bellincioni 2018

~ ‘ v | Participant comparability

Davidson 2018
Kim 2009
Kim 2018 | ?
Lee2016 | ?

Madeb 2010 ?

Mashitani 2017 ?

Mullen 2015

Nogarrd 2018 .
?

Orlandi 2018

Pak 2021 ?

Pichler 2013 | ?

ODO0ODODDODOO DO O® OO -vindingof outcome assessments
ODO0ODODODOODOOO®O®O®O®O ovtcomeevatatin
D000 DD000®0 0 0 oretoucomedaa
D00 ODOOO®O®O®O®O®O® @ scectiereroring

0000505000 0® ® corurangive:
000000D0 OO OO @ vessenerorenone

‘ -~ ‘ . . ’ . -~ . -~ ‘ -~ . Selection of participants

Sanci 2021 ‘

. High risk of bias ? ) Unclear risk of bias . Low risk of bias
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4. 271 22FH(GRADE tables)

Clinical evidence profiles: repeat evaluation on initially negative hematuria patients

Certainty assessment

Certainty | Importance

Ne of Study Risk of Inconsis- Indirect- Impreci- Other
studies design bias tency ness sion considerations

Urologic malignancy

all plausible resid-

obser- ual confoundin: .
) . . . 3 9 Two of the 234 men developed bladder cancer during the ®dDO IMPORT-
1 vational | notserious | notserious | notserious | notserious | would reduce the
. 14 years follow up Moderate ANT
studies demonstrated
effect

Urologic malignancy

all plausible resid-

obser- ual confounding
N . . . . . . o000 IMPORT-
2 vational | notserious | notserious | notserious | notserious | would reducethe | No bladder carcinoma in 3 years follow up
. Moderat ANT
studies demonstrated
effect

Urologic malignancy

all plausible resid- | With the 103 patients who did not have any suspicious

obser- ual confounding finding for the malignancy in the first CT image, none had PV Ye) IMPORT-
3 vational | notserious | notserious | notserious | notserious | would reduce the | malignancy identified on repeat CT urography. Among 45 Moderat ANT
studies demonstrated patients with suspicious initial CT urography finding, four
effect malignancies were identified on repeat CT urography.
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#11(Recommendation)

S0| Y 2 SH| THil i 7| SHEE| AL AHB0[ZHALH M O 4 ™HEIXE 1 (dysmorphic

RBC)L} M|Z 2Z=(cellular cast)?t 2E == 3R, TR = 2|5 Mot SttEl=
Z01| AT HEolet Y A AT

1 S&: =8 #1(B: conditional recommendation)

A $F: Z3(Low)

.
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scopic hematuria)Z A8 AFZZHALE A3 3502 T3FF 02 RS & o] 5
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7{o| Z4dAi7n
= 2712 ZMat MY
1. PRISMA flowchart
= Searching from existing guidelines (n=2, 2000~2020)
= Records identified through databases searching (n=397, 1977~2021)
- Ovid-MEDLINE (n=176) - KoreaMed (n=0)
- EMBASE (n=210) - KMBASE (n=8)

- Cochrane Library (n=3)
= Hand searching (n=5)

Identification

v

= Records after duplicates removed (n=309)

v

= Records screeened (n=309) —}{ = Records excluded by title and abstract screening (n=294)

Screening

v

—} = Records excluded according to selection criteria (n=7)

1P HER

10

| 2H) XS Y2 SHX| 942 F2(n=2)
= Full-text articles assessed for eligibility (n=15) 2.1 AR PR ST ARYEIR] 242 2D (n=1)
3.C:oiyEE 22 H|W SX7HAIRE[X] 982 Z2(n=0)

HHER
4.0 HEet BoHAEE, AYE S)7tH =210=(X| g2 F2(n=0)

v 5.

6.
= Studies included for synthesis (n=8) 7 HEEEIL 27158 ER(n=2)
(non-RCT:8) 8

o
@
°
=
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2.2HE

Author

Study

Total

Intervention

Comparison

No. Study results
(vear) type (n) (n) (n) Y
. In a retrospective cohort study of 1,190,538 adult patients in a single healthcare system, Lowrance et al. demon-
Lowrance | Retrospective ) . ) ) .
1 (2012) Cohort 1190,538 strated an increased risk in the development of renal and urothelial cancers associated with lower eGFR. reduced
eGFRis associated with an independently higher risk of renal and urothelial cancer but not other cancer types.
5 Paolo Prospective 04 exercisetest | exercisetest | Among the patients referred for slight hematuria and/or proteinuria, higher values of proteinuria and hematuria after
(2007) | observational positive (75) | negative (19) | exercise than before and higher increments in patients with positive renal biopsies than in those with negative ones
. Minimal histological changes and disappearance of urinary abnormalities were more frequent in isolated microhe-
Kovacev- | Retrospective . . . . I ) ) ) )
3 ) 120 | AMHP (58) IMH (62) maturia (IMH) than in asymptomatic microhematuria and proteinuria (AMHP) patients. Kidney biopsy is useful only
ic (2008) cohort ) . ) L ) )
in patients with AMHP but it is not necessary in IMH patients.
The patients with IMH were evaluated for a mean of 86 months. IgA nephropathy was the most common diagnosis
4 Lee Retrospective 350 in 164 patients (46.9%). Three patients progressed to chronic kidney disease with an estimated glomerular filtration
(2016) analysis rate < 60 mL/min/1.73 m? but none progressed to end stage renal disease. In conclusion, IMH had a generally
benign course during 7-years of observation.
100 subjects with isolated microscopic hematuria (IMH) who had a renal biopsy were followed for about 31 months.
forabout 31 months. During this follow-up period, two subjects who had received a pathologic diagnosis of IgA ne-
§ i phropathy developed chronic kidney disease. During the course of the study, one of these subjects presented with
Kim Retrospective - . . - . - .
5 (2009) analysis 100 proteinuria and hypertension and the other with proteinuria. The overall incidences of proteinuria and hypertension
were 6% and 5% respectively.
The prognosis for patients with IMH was relatively favorable, but patients developing proteinuria and/or hyperten-
sion require careful observation and management during the follow-up period
Ch P . Three independent variables were predictive of adverse renal events: baseline proteinuria (RR per 0.1 g/day 2.04;
ow rospective o  nea - . . . ) ) .
6 (2004) | observational 90 95%CI 113-3.68; p = 0.018); MDRD-estimated GFR at presentation (RR per 10 mi/min/1.73 m? decrement 2.01;

95%CI1.09-3.71; p = 0.025); and baseline serum urate (RR per 100 mmol/I 1.02; 95%Cl 1.01-1.03; p = 0.009).
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Author Study Total Intervention | Comparison
No. Study results
(vear) type (n) (n) (n) y
i The presence of 25% urine dRBCs is specific but not sensitive for GN. In this cohort, the combined hematuria
Hamada | Retrospective . X Lo . L .
7 (2018) analysis 482 (>10 RBCs/high-power field) and proteinuria (> 2g/day) performed just as well as dRBCs plus proteinuria to predict
underlying GN
Non-glomer-
o . Glomerular u!ardlstrlbu— The distribution curves of urinary RBC size may be helpful in the diagnosis of glomerular disease from hematuria
Shichiri | Retrospective e tion pattern . . . . L ) )
8 (1988) analysis 146 | distribution (16) patients. Among patients with hematuria and glomerulonephritis, urinary RBC had an irregular and asymmetrical
pattern (81) Mixed pa’ttern distribution with RBC size showing much smaller volume than of venous RBC. However, UTI must be excluded.
(49)

AMHP : asymptomatic microhematuria with proteinuria; IMH : isolated microhematuria
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1. PRISMA flowchart
= Searching from existing guidelines (n=0, 2000~2020)
= Records identified through databases searching (n=47, 2017~2021)
- Ovid-MEDLINE (n=24) - KoreaMed (n=0)
- EMBASE (n=21) - KMBASE (n=2)

- Cochrane Library (n=0)
= Hand searching (n=3)

Identification

v

= Records after duplicates removed (n=43)

v

= Records screeened (n=43) —}{ = Records excluded by title and abstract screening (n=34)

Screening

v

4} = Records excluded according to selection criteria (n=6)

1.P: ez

AR 2 SRS o2 31X 942 ZR(n=0)
= Full-text articles assessed for eligibility (n=9) 2.1 AR PR ST} ARYEIX] 242 22 (n=6

22 H| 1 ST A-E[X] 942 Z2R(n=0)
9

4.0: HE ZTYEE, AYE S)7tH DI 212 Z2(n=0)

v 5.

= Studies included for synthesis (n=3) o;r j1a0] oftl 22(n=0)
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2.27{E

No. Author Study Total Intervention | Comparison Study resuits
(year) type (n) (n) (n)
Vivant Ret " With he ; Without Presence of persistent asymptomatic isolated microscopic hematuria in persons aged 16 through 25 years was
1 vante etrospective 1024875 | . th hematu hematuria associated with significantly increased risk of treated ESRD for a period of 22 years, although the incidence and
(2011) Cohort ria(n=2,276) ) o
(n=1022,599) | absolute risk remain quite low
) The incidence of glomerulonephritis in each group was 22.88 % in H, 761 % in IP, 46.90 % in CHP, and 69.96 % in
2 cho Retrospective 1,478 IMFH CHP (n=757) nephrotic-range proteinuria, respectively. The most common disease in every subgroup was IgAN and diseases
(2013) Cohort ' (n=396) IP (n=134) P g€ proteinuria, respectively. : y subgroup was g
that showed higher incidences than other groups were TBMN in the IH group
Kiwak Ret " IMH RGH (n=39) The incidence rates of normal renal histopathology according to the indications for biopsy were as follows: RGH
3 wa etrospective 552 CHP (n=216) | (9 of 39, 231%), IMH (10 of 149, 67%), IP (4 of 100, 4.0%), CHP (6 of 216, 2.8%), others (3 of 22, 13.6%), and total
(2022) Cohort (n=149)
IP (n=100) (32 0f 526, 61%).

IMH, isolated microscopic hematuria; ESRD, end-stage renal disease; RGH, recurrent gross hematuria; CHP, combined hematuria and proteinuria; IP, isolated proteinuria; IgAN, immunoglobulin A nephropa-
thy; TBMN, thin basement membrane nephropathy;
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3. 2 WIROBANS for non-RCT)
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Vivante 2011 . . . . . . ‘ ‘

. Low risk of bias

?  Unclear risk of bias

@ High risk of bias
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Ovid MEDLINE(R) 1946 to May 24, 2021

| ZAHo] HMZat
1 ((non* adj3 visible* adj3 h?ematuria*) or (microscopic* adj3 h?ematuria*)).tw,kw. 2,445
2 exp hematuria/ or (h?ematuria* or (urin* adj3 blood*)).tw, kw. 60,551
3 ((visible* adj3 h?ematuria*) or (microscopic* adj3 h?ematuria*) or (gross* adj3 h?ematuria*)).tw,kw. 5,860
4 exp hematuria/ or ((microscopic* adj3 h?ematuria*) or (gross* adj3 h?ematuria*) or h?ematuria*).tw,kw. 27751
5 (child* or pediatric* or adolescen* or pediatr*).tw,kw. 1,855,401
6 exp Hematuria/ or (hematuria* or haematuria* or (blood* adj2 urine*)).tw kw. 51,426
7 limit 2 to “all adult (19 plus years)" 27013
8 | limit 5 to “children” 8364
9 limit 8 to yr="2017-current” 4,233
10 ((false* adj3 positive*) or (repeat* adj3 urin*) or (serial* adj3 urin*) or (repeat* adj3 urin* adj3 test*) or (serial* adj3 urin* adj3 test*) or (repeat* adj3 test*) or (serial* 90555
adj3 test*)).tw,kw. '
m ((initial* adj3 evaluation*) or (initial* work* adj3 up) or (diagnos* adj3 evaluation*) or (initial* adj3 assessment*)).tw. 52,375
12 | ((benign* adj3 cause* adj3 h?ematuria*) or exclusion* or diagn* or (without* adj3 risk* adj3 factor*)).tw, kw. 2,851,307
13 | (Aspirin* or Clopidogrel* or Antiplatelet* or warfarin* or NOAC*).tw,kw. 104,059
14 | ((urin* adj3 cytolog*) or cytolog*).tw, kw. 102,012
5 ((genitourin* adj3 malignancy*) or ((genitourin* adj3 cancer*) or (uroepithelial* adj3 cancer*) or (uroepithelial* adj3 malignancy*) or (urin* adj3 tract* adj3 can- 2384
cer*) or (urin* adj3 tract* adj3 malignanacy*))).tw, kw. '
16 | (risk* stratification* or ((low* adj3 risk*) or (intermediat* adj3 risk*) or (high* adj3 risk*))).tw,kw. 639,159
17 | ((low* adj3 risk*) OR ((risk* adj3 factor*) OR (risk* adj3 stratification*) OR (scor* adj3 system*))).tw,kw. 884,469
18 | ((bladder* adj3 cancer*) OR (urin* adj3 tract* adj3 cancer*) OR (bladder* adj3 tumor*) OR (urin* adj3 malig*)).tw,kw. 48,428

122




(cystoscop* OR (upper adj3 tract adj3 evaluation) OR (CT adj3 urograph*) OR ((comput* adj3 tompgraph*) OR CT*) OR (renal adj3 ultrasound*) OR ultrasono-

19 graph* OR USG*).tw,kw. 697,746

20 | (diagnosis* or (different* adj3 diagnosis*) or evaluat* or approach* or (work* adj3 up) or (flow* adj3 chart*)).tw,kw. 6,849,212

1 21 exp Albuminuria/ or (albuminuria* or urin* albumin®).tw,kw. 4,925

22 | (reassessment* or reevaluation* or (regular* adj3 monitor*) or surveillance* or (end* adj3 of adj3 follow* adj3 up*) or (follow* adj3 up*)).tw,kw. 1,385,176

23 | ((refer* or consult*) and (nephrolog* or (kidney* adj3 biopsy*) or (renal* adj3 biopsy*))).tw,kw. 3,754

24 | ((refer* or consult*) and urolog*).tw, kw. 5,951

KQ1 25 | TAND 7 AND 10 33

KQ2 26 | 2AND7AND9AND M 1

KQ3 27 | 2AND 7 AND 9 AND 12 1508

KQ4 28 | 2AND7AND13 20

KQ5 29 | 2AND7AND 9 AND (15 OR16) 302

KQ 5-1 30 | 2AND7AND 9 AND (17 OR18) 47
KQ5-2 31 2 AND 7 AND 9 AND 19 592
KQ6 32 | 2AND7AND9AND 14 77

KQ7 33 | 3AND7AND 9 AND 20 310

KQ8 34 | 4AND5AND 8 AND 9 AND 21 56

KQ9 35 | 2AND7 AND 9 AND 22 783

KQ10 36 | 2AND7AND 23 176
KQM 37 | 6 AND8AND9AND 23 24
KQ12 38 | 2AND7AND 24 245

123




EMBASE 1980 to May 24, 2021

| ZAHo] HMZat
1 ((non* NEAR/3 visible* NEAR/3 h?ematuria*) or (microscopic* NEAR/3 h?ematuria*)):ab, ti,kw 887
2 hematuria/exp or (h?ematuria* or (urin* NEAR/3 blood*)):ab, ti kw 100,276
3 ((visible* NEAR/3 h?ematuria*) or (microscopic* NEAR/3 h?ematuria*) or (gross* NEAR/3 h?ematuria*)):ab, ti kw 1,591
4 hematuria/exp or ((microscopic* NEAR/3 h?ematuria*) or (gross* NEAR/3 h?ematuria*) or h?ematuria*):ab, tikw 56,119
5 (child* or pediatric* or adolescen* or pediatr*):ab, ti,kw 2,463,380
6 hematuria/exp or (hematuria* or haematuria* or (blood* NEAR/2 urine*)):ab, ti,kw 93,665
7 | #2 AND [adult]/im 43599
8 | #5AND [child]/im 8055
9 | #8 AND (2017:py OR 2018:py OR 2019:py OR 2020:py OR 2021:py OR 2022:py) 16,975
10 ((false* NEAR/3 positive*) or (repeat* NEAR/3 urin*) or (serial* NEAR/3 urin*) or (repeat* NEAR/3 urin* NEAR/3 test*) or (serial* NEAR/3 urin* NEAR/3 test*) or 129315
(repeat* NEAR/3 test*) or (serial* NEAR/3 test*)):ab, ti,kw '
m ((initial* NEAR/3 evaluation*) or (initial* work* NEAR/3 up) or (diagnos* NEAR/3 evaluation*) or (initial* NEAR/3 assessment*)):ab,ti,kw 88,698
12 | ((benign* NEAR/3 cause* NEAR/3 h?ematuria*) or exclusion* or diagn* or (without* NEAR/3 risk* NEAR/3 factor*)):ab, ti 4,185,465
13 | (Aspirin* or Clopidogrel* or Antiplatelet* or warfarin* or NOAC*):ab, ti,kw 174,990
14 | ((urin* NEAR/3 cytolog*) or cytolog*):ab, ti,kw 138,487
5 ((genitourin* NEAR/3 malignancy*) or ((genitourin* NEAR/3 cancer*) or (uroepithelial* NEAR/3 cancer*) or (uroepithelial* NEAR/3 malignancy*) or (urin* NEAR/3 3687
tract* NEAR/3 cancer*) or (urin* NEAR/3 tract* NEAR/3 malignanacy?*))):ab, tikw '
16 | (risk* stratification*' or ((low* NEAR/3 risk*) or (intermediat* NEAR/3 risk*) or (high* NEAR/3 risk*))):ab, ti,kw 990,821
17 | ((low* NEAR/3 risk*) OR ((risk* NEAR/3 factor*) OR (risk* NEAR/3 stratification*) OR (scor* NEAR/3 system*))):ab, ti,kw 1,346,870
18 | ((bladder* NEAR/3 cancer*) OR (urin* NEAR/3 tract* NEAR/3 cancer*) OR (bladder* NEAR/3 tumor*) OR (urin* NEAR/3 malig*)):ab, ti, kw 71,241
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19 (cystoscop* OR (upper NEAR/3 tract NEAR/3 evaluation) OR (CT NEAR/3 urograph*) OR ((comput* NEAR/3 tompgraph*) OR CT*) OR (renal NEAR/3 ultrasound*) 1287184

OR ultrasonograph* OR USG*):ab,ti kw e
20 | (diagnosis* or (different* NEAR/3 diagnosis*) or evaluat* or approach* or (work* NEAR/3 up) or (flow* NEAR/3 chart*)):ab,ti,kw 9,397811
1 21 albuminuria/exp or (albuminuria* or 'urin* albumin*®):ab, ti,kw 48,250
22 | (reassessment* or reevaluation* or (regular* NEAR/3 monitor*) or surveillance* or (end* NEAR/3 of NEAR/3 follow* NEAR/3 up*) or (follow* NEAR/3 up*)):ab, ti,kw 2,166,208
23 | ((refer* or consult*) and (nephrolog* or (kidney* NEAR/3 biopsy*) or (renal* NEAR/3 biopsy*))):ab, ti,kw 8,238
24 | ((refer* or consult*) and urolog*):ab, ti,kw 12,246
KQ1 25 | #1 AND #7 AND #10 10
KQ2 26 | #2 AND#7 AND #9 AND #11 261
KQ3 27 | #2 AND #7 AND #9 AND #12 6,414
KQ4 28 | #2 AND#7 AND #13 679
KQ5 29 | #2 AND#7 AND #9 AND (#15 OR #16) 1,257
KQ5-1 30 | #2 AND#7 AND #9 AND (#17 OR #18) 45
KQ5-2 31 | #2 AND #7 AND #9 AND #19 2,998
KQ6 32 | #2 AND#7 AND #9 AND #14 305
KQ7 33 | #3 AND#7 AND #9 AND #20 181
KQ8 34 | #4 AND #5 AND #8 AND #9 AND #21 27
KQ9 35 | #2 AND#7 AND #9 AND #22 3,506
KQ10 36 | #2 AND#7 AND #23 478
KQM 37 | #6 AND#8 AND #9 AND #23 73
KQ12 38 | #2 AND#7 AND #24 539
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KQ1 39 | #25AND (‘article'/it OR ‘article in press'/it OR 'review'/it OR 'short survey'/it) 8
KQ2 40 | #26 AND (‘article'/it OR ‘article in press'/it OR 'review'/it OR 'short survey'/it) 75
KQ3 41 | #27 AND (‘article'/it OR ‘article in press'/it OR 'review'/it OR 'short survey'/it) 3,083
KQ4 42 | #28 AND (‘article'/it OR 'article in press'/it OR 'review'/it OR 'short survey'/it) 449
KQ5 43 | #29 AND (‘article'/it OR ‘article in press'/it OR 'review'/it OR 'short survey'/it) 639
KQ5-1 44 | #30 AND (‘article'/it OR ‘article in press'/it OR 'review'/it OR 'short survey'/it) 12
KQ5-2 45 | #31AND (‘article'/it OR ‘article in press'/it OR 'review'/it OR 'short survey'/it) 1184
KQ6 46 | #32 AND (‘article'/it OR ‘article in press'/it OR 'review'/it OR 'short survey'/it) 140
KQ7 47 | #33 AND (‘article'/it OR ‘article in press'/it OR 'review'/it OR 'short survey'/it) 66
KQ8 48 | #34 AND (‘article'/it OR 'article in press'/it OR 'review'/it OR 'short survey'/it) 18
KQ9 49 | #35AND (‘article'/it OR ‘article in press'/it OR ‘review'/it OR 'short survey'/it) 1,820
KQ10 50 | #36 AND (article'/it OR ‘article in press'/it OR 'review'/it OR 'short survey'/it) 210
KQ1 51 | #37 AND (‘article'/it OR 'article in press'/it OR 'review'/it OR 'short survey'/it) 21
KQ12 52 | #38 AND (article'/it OR ‘article in press'/it OR 'review'/it OR 'short survey'/it) 303
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Cochrane Library (CENTRAL)

il #Ao] HMZat
1 ((non* NEAR/3 visible* NEAR/3 h?ematuria*) or (microscopic* NEAR/3 h?ematuria*)):ab, ti,kw 85
2 [mh hematuria] or (h?ematuria* or (urin* NEAR/3 blood*)):ab, ti, kw 13,287
3 ((visible* NEAR/3 h?ematuria*) or (microscopic* NEAR/3 h?ematuria*) or (gross* NEAR/3 h?ematuria*)):ab, ti kw 173
4 [mh hematuria] or ((microscopic* NEAR/3 h?ematuria*) or (gross* NEAR/3 h?ematuria*) or h?ematuria*):ab,ti kw 2,079
5 (child* or pediatric* or adolescen* or pediatr*):ab, ti,kw 273,390
6 [mh hematuria] or (hematuria* or haematuria* or (blood* NEAR/2 urine*)):ab,tikw 9,872
7 | limit #2 to "adult" 173
8 limit #5 to “children” 7
9 limit #8 to yr="2017-current" 6
10 ((false* NEAR/3 positive*) or (repeat* NEAR/3 urin*) or (serial* NEAR/3 urin*) or (repeat* NEAR/3 urin* NEAR/3 test*) or (serial* NEAR/3 urin* NEAR/3 test*) or 8647

(repeat* NEAR/3 test*) or (serial* NEAR/3 test*)):ab, ti,kw '
m ((initial* NEAR/3 evaluation*) or (initial* work* NEAR/3 up) or (diagnos* NEAR/3 evaluation*) or (initial* NEAR/3 assessment*)):ab,ti,kw 5,498
12 | ((benign* NEAR/3 cause* NEAR/3 h?ematuria*) or exclusion* or diagn* or (without* NEAR/3 risk* NEAR/3 factor*)):ab, ti 191,559
13 | (Aspirin* or Clopidogrel* or Antiplatelet* or warfarin* or NOAC*):ab, ti,kw 25140
14 | ((urin* NEAR/3 cytolog*) or cytolog*):ab, ti,kw 10,686
5 ((genitourin* NEAR/3 malignancy*) or ((genitourin* NEAR/3 cancer*) or (uroepithelial* NEAR/3 cancer*) or (uroepithelial* NEAR/3 malignancy*) or (urin* NEAR/3 280
tract* NEAR/3 cancer*) or (urin* NEAR/3 tract* NEAR/3 malignanacy?*))):ab, tikw
16 | ("risk* stratification*" or ((low* NEAR/3 risk*) or (intermediat* NEAR/3 risk*) or (high* NEAR/3 risk*))):ab, ti,kw 80,609
17 | ((low* NEAR/3 risk*) OR ((risk* NEAR/3 factor*) OR (risk* NEAR/3 stratification*) OR (scor* NEAR/3 system*))):ab, ti,kw 110,509
18 | ((bladder* NEAR/3 cancer*) OR (urin* NEAR/3 tract* NEAR/3 cancer*) OR (bladder* NEAR/3 tumor*) OR (urin* NEAR/3 malig*)):ab, ti, kw 4121
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19 (cystoscop* OR (upper NEAR/3 tract NEAR/3 evaluation) OR (CT NEAR/3 urograph*) OR ((comput* NEAR/3 tompgraph*) OR CT*) OR (renal NEAR/3 ultrasound*) 125918
OR ultrasonograph* OR USG*):ab, ti,kw '

20 | (diagnosis* or (different* NEAR/3 diagnosis*) or evaluat* or approach* or (work* NEAR/3 up) or (flow* NEAR/3 chart*)):ab,ti,kw 691637

1 21 [mh albuminuria] or (albuminuria* or "urin* albumin*"):ab, ti,kw 2,946
22 | (reassessment* or reevaluation* or (regular* NEAR/3 monitor*) or surveillance* or (end* NEAR/3 of NEAR/3 follow* NEAR/3 up*) or (follow* NEAR/3 up*)):ab, ti,kw 290,300

23 | ((refer* or consult*) and (nephrolog* or (kidney* NEAR/3 biopsy*) or (renal* NEAR/3 biopsy*))):ab, ti,kw 332

24 | ((refer* or consult*) and urolog*):ab, ti,kw 668

KQ1 25 | #1 AND #7 AND #10 0
KQ2 26 | #2 AND #7 AND #9 AND #11 0
KQ3 27 | #2 AND #7 AND #9 AND #12 1
KQ4 28 | #2 AND #7 AND #13 3
KQ5 29 | #2 AND#7 AND #9 AND (#15 OR #16) 2
KQ5-1 30 | #2 AND#7 AND #9 AND (#17 OR #18) 0
KQ5-2 31 | #2 AND #7 AND #9 AND #19 0
KQ6 32 | #2 AND#7 AND #9 AND #14 0
KQ7 33 | #3 AND#7 AND #9 AND #20 0
KQ8 34 | #4 AND #5 AND #8 AND #9 AND #21 0
KQ9 35 | #2 AND#7 AND #9 AND #22 2
KQ10 36 | #2 AND#7 AND #23 3
KQM 37 | #6 AND#8 AND #9 AND #23 0
KQ12 38 | #2 AND#7 AND #24 2
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KMBASE

it ZAHo] AT
1 ((((TALL=non visible hematuria] OR [ALL=microscopic hematuria]) OR [ALL=non visible haematuria]) OR [ALL=microscopic haematuria]) OR [ALL=0|N&x]) 221
2 (((TALL=hematuria] OR [ALL=haematuria]) OR [ALL=blood urine]) OR [ALL=&x]) 1,790
3 (((((TALL=hematuria] OR [ALL=microscopic hematuria]) OR [ALL=gross hematuria]) OR [ALL=haematuria]) OR [ALL=microscopic haematuria]) OR [ALL=gross 1496
haematuria]) OR [ALL=0]M[&x]) ’
4 (((((ALL=child] OR [ALL=pediatic]) OR [ALL=adolescence]) OR [ALL=pediatric]) OR [ALL=2:0}]) OR [ALL=8A]) 46,013
5 | (([ALL=false positive] OR [ALL= £I2Ad]) OR [ALL=AHZAN) 1,440
6 ((((JALL=initial evaluation] OR [ALL=initial work up]) OR [ALL=diagnostic evaluation]) OR [ALL=initial assessment]) AND [ALL=2%7| Z7}]) 15
7 ([ALL=benign cause of hematuria] AND [ALL=exclusion]) OR ([ALL=benign cause of hematuria] AND [ALL=diagnosis]) OR ([ALL=27| &=] AND [ALL=HHA]]) 0
8 (((TALL=Aspirin] OR [ALL=Clopidogrel]) OR [ALL=Antiplatelet]) OR [ALL=warfarin OR NOAC]) 1727
9 ((TALL=urine cytology] OR [ALL=urinary cytology]) OR [ALL=cytology]) 2,021
10 (((((TALL=genitourinary malignancy] OR ALL=genitourin cancer]) OR [ALL=uroepithelial cancer]) OR [ALL=uroepithelial malignancy]) OR [ALL=urinary tract can- s
cer]) OR [ALL=urinary tract malignanacy]) OR [ALL=H|\= 4|7 |24 F2¥)
1M ([ALL=H['=7[A/2}] OR [ALL=t$22f]) AND ((([ALL=bladder cancer] OR [ALL=urinary tract cancer]) OR [ALL=bladder tumor]) OR [ALL=urinary malignancy]) 420
12 (((((TALL=cystoscopy] OR [ALL=CT urography]) OR [ALL=computed tompgraphy]) OR [ALL=CT]) OR [ALL=renal ultrasound]) OR [ALL=4IZF £S1H) AND ([ALL= 21
=] LT'_ AH )
((((({ALL=visible hematuria] OR [ALL=microscopic hematuria]) OR [ALL=gross hematuria] JOR [ALL=visible haematuria] JOR [ALL=microscopic haematuria]) OR
13 [ALL=gross haematuria] ) AND ((((([ALL=diagnosis] OR [ALL=differential diagnosis]) OR [ALL=evaluation]) OR [ALL=approach]) OR [ALL=work-up]) OR [ALL=- 2
flow chart]) AND ([ALL=0/M[&])
14 (([ALL=albuminuria] OR [ALL=urine albumin]) OR [ALL=8x]) 811
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((TALL=hematuria] OR [ALL=haematuria]) OR [ALL=blood urine]) OR [ALL=2'=]) AND ((((([ALL=reassessment] OR [ALL=reevaluation]) OR [ALL=regular moni-

E toring]) OR [ALL=surveillance]) OR [ALL=end of follow up]) OR [ALL=follow up]) 2%

: 16 | ([ALL=refer] OR [ALL=consult]) AND ((([ALL=nephrology] OR [ALL=kidney biopsy]) OR [ALL=renal biopsy]) OR [ALL=21% Z=Z] ZHA}) 42
17 ((TALL=refer] OR [ALL=consult]) AND [ALL=urolog]) 126

KQ1 18 | TAND5S 4
KQ2 19 | 2AND6 0
KQ3 20 | 2AND7 0
KQ4 21 2AND 8 7
KQ5 23 | 2AND10 2
KQ5-1 24 | 2ANDT 37
KQ5-2 25 | 2AND12 5
KQ6 22 | 2AND9 45
KQ7 26 |13 2
KQ8 27 | 3AND4AND 14 137
KQ9 28 |15 295
KQ10 29 | 2AND16 8
KQM 30 | 2AND4AND 16 2
KQ12 31 2AND17 17
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