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A Study on How Height and Weight Affects Glomerular
Filtration Rate
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Purpose  Glomerular filtration rate (GFR) is an important index for evaluation of renal function, renal disease diagnosis
and progress monitoring. Therefore, accurate measurement of GFR is clinically important. Among the factors
that affect the GFR result, there have been many discussions on the methods such as the correction of the kidney
depth, net syringe count, and the method of setting the ROL. However there has been no consideration of
counting in the most basic factors like height and weight measurement. In this study, we investigate how height
and weight changes affects the result of GFR and review the importance of standardized body measurements.

Materials and Methods  Fifty patients who underwent GFR test were randomly sampled and examined for changes in height and body
weight within one month. From the normal patients without renal disease to the patients with severely decreased
GFR, we applied the GFR formula of Gate with varying height and weight. Results: The result showed variation
of the height at maximum three centimeters and six kilograms of weight. The first calculation of GFR was done
with fixed height value and control variable as weight. Weight was incremented by one kilogram each time up
to six kilograms. The GFR showed increased result with increasing weight. The result of GFR showed ten
percent increase with six kilograms of weight increase. On the other hand, when height value was incremented
by one centimeter up to three centimeters showed decreased GFR result with fixed weight value. Up to three
centimeters of height increase showed two percent of decreased GFR with fixed weight.

Conclusion  This study showed varying GFR result when height and weight changes. Therefore it is clinically crucial not
only to maintain and manage body measuring instrument but also to have a standardized measurement methods
to derive accurate measured values and to achieve reproducibility.

Key Words  Glomerular filtration rate(GFR), Standardization, Body measurements

o

N E creatinine clearance)2 ©]-83}= HhHo] 713 g2 ARRE]
QITk. SHAIRE 24A17F AWML 2ok sh= WA 28] 9T
A o2& (Glomerular Filtration Rate, GFR) A1l Al7135-0] AJ31el gkt Al A3 o 2] k] 7= 21

A ) A7 ol TR ofTol o 2 ARk 70 B o)y o' dEfA Ik Y AR o ike-S AkE S 7H A Elgt
B A4 Agko] Ak 2 yhg Aol AABe ] Aol A WHE ol (Inulin) Ei= ofo] 2 2t o] E(lothalamate)
kel g A 7k Hek) AR o 1S S € o]8sh= ol Algto] o] 485w RHEA Q] 4R

WMo clakelnl o] £ 24417 Tgjoleld AALQ4 howr  AFZE Waste] Moz olgels] oYLkt wal
ICr-EDTAR AFPA] o17h&-& 2431 Wil glont 4t
*Received: February 28, 2019  Accepted: March 2, 2019 o BE= =
O JEFIA] Bl thdol o) pdgs] AJRF AR
* Corresponding author: A Rang Park = G50HA] ok Aol glot At rhveta A 94
* Department of Nuclear Medicine, Asan Medical Center, Seoul, (Kidney scintigraphy)< 34 535k 4= Q= PmTe-DTPAS
Korea 88 Olympic—ro, 43 gil, Songpa—gu, Seoul, 138—736, 1
Korea
Tel: +82-2-3010-4605, Fax: +82—2-3010-7940 9MTc-DTPAR} 2} 7| ek o] 83t A1} A7llof| 4] 23]
E—mail: iamarang@gmail.com

OL B A MRS 2SI S Ho

40



810

%- .

bh

7=
o

A

lon

- 0|38 - R, A MBS Halrt AT k20l 0fxf= et

Sz ARLA] o782 4= 52AL7] A 4x(Pre syringe count), A%
Zo](Kidney depth), 174 A%} A|4>(Corrected kidney count)
of ket e WH=ThY A AToA] = FA] A% 2
B L E R L AL

(Weight) A=l thgt =2]7} {130t

B TS B3] Al (Height) T} 4| 5(Weight) HEo] mHe
AL o710 B3} A w2 sholah 1 ESHE AlA| Al
Z Ao tiaff Alarstaat

1. et

o

2018 795E] 2018 9L 7}A] A-ZobalE ¢l 3o
P"Tc-DTPAS} Za} 71| 2}S: o]- &5k ARLA] of &
A8l Wdst 1} 5072 ojAre. 2 sk

Faztol

%

JINI _1011
filo

ROI A& Ut o= ZIegste]

5>

thAake] AR F 7| Z(EMR)O] 3t ool AlA| &
2 A= A& (Height)Z} 3] Z(Weight)o] Lo} H
SFY=A] AR, 2L 3 AR (Height) 7 3] 5:(Weight)©] 1
8} Zo) 7 2 g 71E0 2 WS A5t

2) A& (Kidney) ROI AA

PMTe-DTPAS AW FAFSIAL 2~350] S Ex] ojAto] A
Warm metal colorZ ©]&3te] AAE uet 18 &
Invert-Gray color® ¥ 7J3}o] 4A1%(Kidney)©] ROIS] )0
AABFA=A] AQERISFAT. vl ARS(BKG) ROI= A%
(Kidney)®] FYo=HE 5 speo] AAsthe 4%
(Kidney) HAks-2] 4heta 1] 617] 918f 1~2 pixel ol ko]
A3 TH(Fig. 1).

R =

Left Kidney

Fig. 1. Shows Kidney and BKG ROI.
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Takle of Patiert Parameters

Parameters Yalues

Rena Protocol Gates GFR(DTP &)
Kicney Depth Method Emary

Patient Mame

Patient 1D

Sex hale

Age 54

Height 173.0cm

Wieig ht 76.0 ky

Body Surface Area 192m?

Reference BSA 173 m?

Split Uptake Inter val (min) 20-30
Readiopharmaceutica 50 mCi 89m Technetium DTPA
Presyringe Counts (Kcpm) 1386

Postsyringe Counts (Kcpm) 150

Met hjected Count=s (Kepm) 1246

Method Adutt

Hematoc it 000

Fig. 2. Shows Table of Patient Parameters used for GFR test.
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Fig. 3. Shows Maximum Height variance measured for a month.

71/2018.10.12 - 1635 cr v || i

=23 [2018.09.28 - 65.25 kg ~

2 En|2018.09.28 - 85.25 kg ~
28 2018.08.19 - 61.65 kg

gh Me018.09.11 - 615 kg

2O0iA000s - B3 kn
2018.08.29 - 58.9 kg
] 1 - g1 g

Fig. 4. Shows Maximum Weight variance measured for a month,
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Fig. 5. Shows GFR Change with Height VVariance

Table 1. Average GFR Change with Height Variance

Height +lcm +2cm +3cm

Average -0.6% -1.2% -1.8%
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Fig. 6. Shows GFR Change with Weight Variance.
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Table 2. Average GFR Change with Weight Variance Standardization of body measurements process
Weight +1kg +2kg +3kg +4kg +5kg +6kg
Average 1.6% 32% 49% 6.6% 83% 10.0%
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Fig. 7. Shows Quality Control of the body measuring instrument.

Hydration Voiding Measurement
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Fig. 8. Shows Standardization of body measurements process
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