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and estimated glomerular filtration rate using *™Tc-DTPA in
kidney transplant donors.
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Purpose  Glomerular filtration rate(GFR) is an important indicator for the diagnosis, treatment, and follow-up of kidney
disease and is also used by healthy individuals for drug use and evaluating kidney function in donors. The
gold standard method of the GFR test is to measure by continuously injecting the inulin which is extrinsic
marker, but it takes a long time and the test method is complicated. so, the method of measuring the serum
concentration of creatinine is used. Estimated glomerular filtration rate (eGFR) is used instead. However,
creatinine is known to be affected by age, gender, muscle mass, etc. e€GFR formulas that are currently used
include the Cockroft-Gault formula , the modification of diet in renal disease (MDRD) formula, and the chronic
kidney disease epidemilogy collaboration (CKD-EPI) formula for adults. For children, the Schwartz formula
is used. Measurement of GFR using °'Cr-EDTA (diethylenetriamine tetraacetic acid), **Tc-DTPA
(diethylenetriamine pentaacetic acid) can replace inulin and is currently in use. Therefore, We compared the
GFR measured using *"Tc-DTPA with the eGFR using CKD-EPI formula.

Materials and Methods  For 200 kidney transplant donors who visited Asan medical center.(96 males, 104 females, 47.3 years + 12.7
years old) GFR was measured using plasma(Two-plasma-sample-method, TPSM) obtained by intravenous
administration of *Tc-DTPA(0.5mCi, 18.5 MBq). eGFR was derived using CKD-EPI formula based on serum
creatinine concentration.

Results GFR average measured using **"Tc-DTPA for 200 kidney transplant donors is 97.27+19.46(ml/min/1.73 m’y,
and the eGFR average value using the CKD-EPI formula is 96.84+17.74(ml/min/1.731), The concentration
of serum creatinine is 0.84+0.39(mg/dL). Regression formula of *™Tc-DTPA GFR for serum creatinine-based
eGFR was Y = 0.5073X + 48.186, and the correlation coefficient was 0.698 (P<0.01). Difference (%) was
1.52+18.28.

Conclusion  The correlation coefficient between the *"Tc-DTPA and the eGFR derived on serum creatinine concentration
was confirmed to be moderate. This is estimated that eGFR is affected by external factors such as age, gender,
and muscle mass and use of formulas made for kidney disease patients. By using *"Tc-DTPA, we can provide
reliable GFR results, which is used for diagnosis, treatment and observation of kidney disease, and kidney
evaluation of kidney transplant patients.
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nulin2 Y= F=
oltt? et o] W2 FAM ol A UAFE Q1 FALR A5}
7]0ll= vl o1 7] wizoll @4 Aeobed = ALlgt
ZAAEA| o] -2 (estimated glomerular filtration rate, eGFR)
S o4l ARG ALAA| ol 2k 2ol o] e 9] el
EAAZ2E jnulin, iohexol & HFAFAY ©]FE 9] S'Cr-EDTA,
PmTe-DTPA, '»I-Iothalamate”} AFE-ETt}. E3}F Q1A %]
Z}1 creatitine, urea, cystin CE- 0]-8-5}o] Th= 0] ZHAILA|
o2 A4 4] CG(Cockroft-Gault), MDRD(modification
of diet in renal disease), CKD-EPI(chronic kidney disease
epidemiology collaboration)& AR&-3}0] 22 okc). HFAFAL 9]
oF3£0] P"Tc-DTPA(diethylenetriamine pentaacetic acid)= At
Goto] AAA A TS S5k RS inuling HhAISH
of W2 AP oA A3 B a1 glom, o] = d el g ]
| 7118t} ool 2 Aol A= *"Te-DTPAE o8-t
ST AAA| o &3t CKD-EPL 8415 0]-&3F A A
Ao iE-E Bl aLske] Kottt
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1. Ched

20201 49 HE] 2021 29714 AL oPARE U 5k
Aol 4] FoI 2} 2007 ('FAd 961, o1 Ad 1041, 47.3A|£12.7
ANS thAare 2 P Te-DTPA(0.5 mCi, 18.5 MBq)S A&
& 3131 &5 plasma (Two-plasma-sample-method, TPSM)
£ ASsto] AAA| o o2 S5

=7 FEAR2E

(estimated glomerular filtration rate, eGFR)

2. Serum creatinine

2@ Ul Foted A& SAthL, R E =

ZF0103 Estimated GFR(CKD-EPI)

CKD-EPI 412 0]§:5}0], 24 AT of 2182 = &35
th(Fig. 1).

3. ¥"Tc-DTPA & L M2

WAgEel vl Ele]sloflo]  (TechneScan®,
Mallinckrodt , Netherlands) H}-0| °1'—§- OF 5ELA - HEX|5}od A
2815, wlolat bl A7) F A5G 0w Gk vt
ool IE| A EAE 99'“Tc) ZAFH 2~ 5mL(100~
200 mCiy= Ut 5715 AlATT 302 F = 2343] vf
0|2 2 FE 1A G F, A1o] 15K A YHIol
YRR} 0] @k 0] M DTPA SEAFNS A gt} ZA|H v
A Sl OFE PTe DTPAS] WARBIELS FA4|4-8-5 Be1sh]
3} ITLC-SG(instant thin layer chromatography silica gel,
Agilent, USA)E acetone 2.2 7|3t & radiochromatogram
scanner(Bioscan, AR2000)E A|-8-5}o] &2l 3} th(Fig. 2, 3).

Fig. 2. Radiochromatogram scanner.

THR| @ (mLY/min/1.73m2)

o s cr Z0RE0] £0.90 01T GFR = 141 x (Scr/0.9) %" x (0.093)%9 7 5 ¢r ZIZE0l >0.90 O GFR = 141 x (Scr/0.9) 2" x (0.093)*7°

Work No. sCr Lol e ME fx o ©eGFR(CKD-EPI) LAY
(mg/dL) (Age) (M/F) us Zapzt AL . N)
20190301-C30-E-073 0.76 45 1 141 0411 110 110
20190301-C30-E-467 284 64 1 141 -1.200 22 22
04 . s cr Za42H0] <0.70 O|H GFR = 144 x (5cr/0.7) "2 x (0.993)*%° s s Cr Z23HEH0| »0.70 0| GFR = 144 x (5cr/0.7) 2% x (0.993)%%°
20190302-C30-1-494 052 78 Fl 144 -0.329 92 92
20190302-C30-E-735 207 6 2 144 -1.209 26 26

Fig. 1. Estimated glomerular filtration rate (eGFR) using the CKD—EPI equation.
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Fig. 3. Result of ®*™Tc—DTPA ITLC.

4, ®"Tc—DTPA GFR X ZA}

ZAH YA 9 2FF P"Te-DTPA HEo|dofl Al A&
ol 4-810] 0.5 mCi(18.5 MBq)Z Wof W & A1) 4] Q1% of
6mLE SAgh Wi BA(AASlorES Ael4 s
6mLE 3] A3t FAL7| A|; A7)+ Te-DTPA 0.5 mCi+
Adg] A4 6mL)E =74 $FF 200 mL volumetric flasko]] <=
ARZI(Wh) 5 I mL2r 57132 200 mL =5 7HA] 5575 A
t}. 200 mL volumetric flaskoj| 4] 0.3mL2 o] W <, 1004]
5] 4{sto] 2 0.2 ALGFIT Wy FAW, RA G A E2
o A2 ImLE ALEE T FAP) Al A+ EAL
& volume 5 mL)E =743ttt A 2] A G4 5 mLo] & FAY|

o Lpuuls-S A sto] 1] g ake] Yuj RS Shskn 17
o 24 A uE B
(®"Te-DTPA)S B3 Fo5}al, ] 4] ¢ & A
%ﬂﬂﬁéﬂﬂmm@A@%ﬂﬂﬁisfﬂﬁﬁﬂ
oNA A o ofF AWMFAL F FA] FANE ST
5} 7ol A P"Te-DTPAS A Sofak A7HT)E 7] 4}
22 0402 2 AU £ T 4l A0
(Ti, To)& 715551 AHE
014 4141515 0.1, EDTA thest A--51] A|@sheteh
Aed AAl= d2el(1753g, 4mins)¥H-& 7 A 27]¢]
test tubeof] 2] H A Z7F I mLA F3kal, Al 2H 22
M7} 37| gamma counter(packard Cobra T E5003, GMI,
Ramsey, MN)& S5 4123} A2 gt3h 1) g 2ke] 1%, A
=, Wi, Wy, W3, T, Ty, T3 52 GFR worksheeto]| 7] 2|5} 1L gF
Aol ZF gk glstel Aaks =ERtth(Fig 4). o T

-2 BSA(body surface area) 1.73m’> & 7|30 2 HA35}9 0

R

™ Haycock's 34]-& o]-8-519ich?
BSA (m ) =0.024265 % height0'3%4(cm) % Weight0'5378(kg)

5. Renal Scan(99mTc—DMSA)

#mTc-DMSA(dimercaptosuccinic  acid)= A1%Fo] w2
(renal cortex)o]] =2 4% =|m] 414 &(renal parenchyme)2
PBHE A QL WA 0] 45 4% A 1S ool 249
Aol e HEE 4 gl wAelekEolt,
#MTe-DMSA 2mCiS AWMZFEA} 33 DA A 7H2 - 347D
308 A GARL 25 shol 414 o4 452 B sl

6. X=Xz A =4

I E 2 A5} 2] 2] SPSS for windows 18.0 (IBM SPSS®
IBM inc, Armonk, NY, USA)X 2 138 A3} 11, 79
T 0.05 P|FH(P<0.05)= FASHA o2 ou] Q= e s
Tt oiet.

2

A17Fo] A o0&}k 20078 (HAd 9678, 14 1047, 47.34)
1274 KH*J 2 “"Tc-DTPAS AFE-3}o] 24 = XA}
A o -8 FHFGES 97.27+19.46 (GFR, ml/min/1.73m?)0]

31 CKD-EPI 34]& 0] 43t 2AALA| TS A
96.84117.74(CKD-EPI, ml/min/1.73m?), &3 2.9 o}q o]
=% 0.84+0.39 (mg/dL)o] th(Fig. 5). @& A oleld &
7 S A o T-g-ofl T3t " Te-DTPA AIARA] o hg
o] 3P4 Y= 0.5073X+48.186, AFA 4= 0.6980|c}
(P<0.01)(Fig. 6). @7 =lotejd LA FHARA o =&
of that ¥ "Tc-DTPA AIAFLA o] 789 Difference(%)=
1.52+18.28 o|th(Fig. 7). ™ Tc-DMSA-: ©]-8-3} renal scano]|
A 29 417o] woka 7], TR A A1 7150l tiRE A
A H]8-2 97%(197/200)S ¢t}
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GFR Worksheet

Name Unit #
Date ! ! Date of Birth
Pregnancy  Yes( ) Mol ) Abnormal drug reactionfetc © Yes{ I Mol
Has the pt had any nuclear medicine procedure recently 7 Yes| } Mol ]

Wt Ihs Ht: in

Wt kg Ht : cm
Body Surface Area(BSA) = (kg "*™ x cm ™™ x0.024265) = m’ {Hayook fomsala)
(1) Weight
Wt of syringe + dose + std W= g
Wt of syringe after taking std W= g
Wt of post injection syringe W= g
Std mass W.=W,-W,= g
Injection mass Wi=W:-W,= z
{2y Time Time of Day (24hr:min) t post injection (min)
Injection T = i
1-st blood sample T, = bt =T - T =
2-nd blood sample T, = =T, - T, =
Time difference ft =t - 4 =

{3y Well Counter Counts

Background Bkg

1st plasma sample Ci. Ci
2nd plasma sample Ca Ca
Standard {aliguot) 5, 5
Average 1st plasma sample Cts C, = (C, + Cy}2 - BKg=
Average Ind plasma sample Cts C: = (Cy + Cx)2 — BEg=
Average Standard Cts 8§ = (8§, + 5§ - BKg=

{4y Caleculations for GFR

I
!r.xix)fuahlg_.-dtllﬂ' 173
sa

I::F'Q.il-r:rr o o]

WyxE=CL W
GFR (aduilt, 2 sample) = (09908 x GFRy, ., — L01218 % GFR,,_,,. =) % BEA/1.73
GFR [pediatric, 2 sample) = (LO1 % GFRy,__, . — 0017 x GFR,, %) % BEASLT3

i Wy S LR 2 :
GFR ([pediatric, 1 = : = 0273 _{id < 130 mnind
(pediatric, | sample) By i (00N ] — L3y HA=h e

GFR corrected for pa's BSA = GFR x 1.TA/HSA

GFR (ml/min} GFR {ml/min/1.73m")
Adult, 2 sample
Pediatric, 2 sample
Pediatric, 1 sample
FAM THEM - 2 A

Fig. 4. Worksheet used in ®*"Tc—DTPA GFR test.
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Fig. 5. Distribution of blood creatinine concentration.
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Fig. 6. Correlation between creatitine based eGFR and *™TC-DTPA
GFR.
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Fig. 7. Percentage difference between the eGFR and against
9MTc—DTPA GFR.
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S5 )l o8l FaFS 7] el 475 HsHA 3
7Fst g Algbd o] 9lth.Y 20124 KDIGO(Kidney Disease
Improving Global Outcomes)Z] 2ol & Aol UL
23 AARA A= AL oA 1S AAFEH] =

dlobeld el g mae Ag Anstar 9o Wgst
3 R18] FAAEA o & A4S CKD-EPL 5-4] 0]
o) AR IS SAcE Yl AMgEE
inuling tjA15}e] S'Cr-EDTA, ®Tc-DTPA, '*I-Iothalamate
22 YA ofergel o E o] ALt P Te-DTPAE Ao
ARAL Aol A 3] = of At of k= A k] vl = 54
3} RE2E7)7F A7k 2 A A 0 2 ke Al w ke
2 go|aHA| AHgHTh. 1 uh AR o] oFE Q1 P Te-DTPA
ZA A A A ey AR A, FAEY, A=, data
A2 5 o2 7HA Bg& F3l AAA o Beo] S =7
'IH—r‘Oﬂ HAlA o o=z oo oH_,] s} 74/\]_/Rl oﬂ/\—] _/,\_0(1)4’3]-7] oﬂ%
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ALAFEA] o 2-E(glomerular filtration rate, GFR)% Al A
2ho) 2k, 2|7 9 4 ko]l T 2.3k A o|w, 7710l A
I OFAIARE, Alel4] FoiAke] A 7t Soll ARHh
GFR AR 322 €] 1A FAIARS] o= ® (inulin)S &
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& Fdsto] SA sk WRiolu, AlTto] Wol A w31 HA}
o] B3] wiimol, @4 Adoted w2 ALk
A AL A| o] 24-8-(estimated glomerular filtration rate, eGFR)S
oAl AR ke, St Seobeld S 913, A, 287 5o
ARG W= 7102 LA glonl, AR wol A 3
AFA| A TS 340l 4dQ19] 79 Cockroft-Gault 52,
Modification of Diet in Renal Disease(MDRD) 3-41, Chronic
kidney Disease Epidemiology Collaboration (CKD-EPI) 3-2] 5
o] Qlal, 4x0}2] 7% Schwartz &-4]1-2 AR5} Qlck. ¥ TC
diethylenetriaminepentaacetic acid(®"Tc-DTPA)S AFR-3H Al
A o] -(glomerular filtration rate, GFR) &7-2 o]w3
& oA B 4= 9lo] A A 3L ek o] o] " Te-DTPAS o]

S510] 23 AMTA] o] 212 CKD-EPI 3412 o] 431
A S v 5] Bkt

A& OMBERIE WelTh A3kl 4] FoiA} 2007 (HHA 96
oA 1041, 47.341£12.7)S thAFo 2 #"Tc-DTPA(0.5
mCi, 185 MBq)E AWES st FEFH plasma
(Two-plasma-sample-method, TPSM)E A &5} AALA|
o] I-E(glomerular filtration rate, GFR)Z 43}t €% =2
FolE| W 5= 5 7] & chronic kidney disease epidemiology
collaboration (CKD-EPI) F4]2 o]-&3}o], A ALA| o] 7}
S(estimated glomerular filtration rate, eGFR)& =3} %t}

AlAfo] Al o 22007 (FAd 96T, 4] 1047, 47.34)+12.7)
< Wdo2 P Te-DTPAS ARgSt] S48 ARMrAlof kg

42 97.27+19.46 (GFR, ml/min/1.73m?)0] 11 CKD-EPI -3
12 0] 83t FAALA] o) 18- (estimated glomerular filtration
rate, eGFR) 3<7-3F-2 96.84+17.74(CKD-EPI, ml/min/1.73m?),
G Aef|oted o] = 0.84+0.39 (mg/dL)olch. €3 =
oe]d A AR o 2Hgof] T gt P Te-DTPA AIAREA]
o 7}-8-2] 3] 7|41 Y=0.5073X + 48.186, AFTHA| 4= 0.6989)]
ATh(P<0.01)yE A Zloteld A FHANEA| o Tha-of Thgh
P e-DTPA AR o 7H-8-2] Difference(%o)= 1.52+18.28 ©]
Ak

>~ o

PMTC-DTPAE o] 3141 248 AL 7A]of ah-& 3} 8%
MFM Sl 71%}04 = a2 A ol

SRER Nelshe Ao e A
gho] AIe, X2 9l %‘s %:-_'_,ﬁxc}ov-wowﬂ A%
Foll AH8T = AR R o] & 2ol “"Te-DTPAS AL
Fomn AR Gl AT Yaol 4B 4 ik
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