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The Effect of Fluorescein Angiography on Renal Function in Patients with

Diabetic Retinopathy
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Purpose: This study was designed to compare the change of renal function before and after fluorescein angiography in patients

with diabetic retinopathy.

Methods: This study included 80 patients diagnosed with diabetic retinopathy who did not receive dialysis from April 2004 to
December 2014. Based on retrospective analysis of a blood test performed within one week before and after fluorescein angiog-
raphy, the changes of blood urea nitrogen (BUN), serum creatinine (Scr), and estimated glomerular filtration rate (eGFR) were
measured. Additionally, the effect of fluorescein angiography on renal function was estimated according to chronic kidney dis-

ease (CKD) stage.

Results: The average BUN/SCr before and after fluorescein angiography was not statistically significantly different before and af-
ter fluorescein angiography. The average eGFR before and after fluorescein angiography increased from 62.62 + 31.59 to 66.46
+31.22 (p = 0.006). Regarding changes in renal functions according to CKD stage, based on the average eGFR in CKD stages
5, 4, 2, and 1, no significant differences were observed in renal functions before and after fluorescein angiography, whereas
eGFR was significantly increased after fluorescein angiography at CKD stage 3 (p = 0.042).
Conclusions: In patients with diabetic retinopathy, BUN/Scr and eGFR were not significantly different before or after fluorescein
angiography. Moreover, the deterioration of renal function was not observed at any CKD stage. Therefore, fluorescein angiog-
raphy is a relatively safe diagnostic examination in patients with diabetic retinopathy who did not receive dialysis due to the
low-risk of renal function deterioration.
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ALE sl3to] FARSHO] 308 F TINRE 55 B ¥,
10% 20 ZFAAL S mL FHE F3) ZA5ko] Fundus

camera CF-60UVI (Canon, Tokyo, Japan)?} Spectralis
HRA+OCT (Heidelberg Engineering, Dossenheim, Germany)
A3ty ENHAE E3) blood urea nitrogen (BUN),
serum creatinine (Scr)& 213} o, Scr Beckman
Coluter AUS800Z o]-gsto] F9je3]4 A=FEA
(isotope dilution mass spectrometry) HO 2 A=F =3}
t} o]l Ser& ©]-8-3}o] 2009 A 2HE Chronic Kidney
Disease Epidemiology Collaboration 34]¢f uw}g} eGFR2
AR 2] Al1RA T@A|= Kidney Disease Outcomes
Quality Initiative guidelines®] w2} Stage 12 eGFR©o| 90

mL/min per 1.73 m® o4}, Stage 2= ¢GFR©] 89 mL/min
per 1.73 m” gk, ¢GFR©] 60 mL/min per 1.73 m’ ©JA},
Stage 3= ¢GFR©| 59 mL/min per 1.73 m’ 0%k, eGFRO]
30 mL/min per 1.73 m’ ©]4}, Stage 4= eGFRo] 29
mL/min per 1.73 m” 07}, eGFR©] 15 mL/min per 1.73 m’
o]4}, Stage 5= eGFRO] 15 mL/min per 1.73 m” n]gto &
A olsteict.

EASA B4 SPSS 18.0 (SPSS® Inc., Chicago, IL,
USA))| 4] Independent sample t-test, Paired t-testS AR5}
AL, SATA 19449 7] p-value Eo] 0.05 o]5}3l
Aoz golsheit

2 at

AR A 805 02 IRt 44(55.0%), o) A= 361
(45.0%)o]hem Ex59] Farols 562 + 115411
Aol FEE= 28404 86AI7HA ). FHUIA 2 P& &
FNHA = it 3.21 + 1.97U0f AJaYEFAL, 4847k A
T2A17F o jof] FAHAS 3t B} F 397(48.7%)0] %)
th. BAgor o] e AR 407H(50%), LY
o] Q= FRH= 40W(50%) 0] QIL, ARABI0] 9l Bl

Table 1. Characteristics of patients

Subject No. (N = 80)

Mean ages (years) 56.6 + 11.5
Sex

Male 44

Female 36
HTN

Yes 40

No 40
Kidney disease

Yes 21

No 59
Use of NSAID

Yes 1

No 79
Hydration

Yes 29

No 51
CKD stage

Stage 1 19

Stage 2 23

Stage 3 19

Stage 4 15

Stage 5 4

Values are presented as mean + SD unless otherwise indicated.
SD = standard deviation; HTN = hypertension; NSAID =
non-steroidal anti-inflammatory drugs; CKD = chronic kidney
disease.
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Table 2. Comparison of changes in eGFR between before and after FAG following clinical features of the patients

eGFR difference p—value*
Sex Male (N = 44) 1.30 + 10.98 0.210
Female (N = 36) 6.95 + 12.68
HTN Yes (N = 40) 4.23 +11.88 0.761
No (N = 40) 3.44 +12.33
Kidney disease Yes (N = 21) 3.24 +6.28 0.005
No (N = 59) 4.05 + 13.55
Hydration Yes (N = 29) 6.82 + 15.50 0.006
No (N = 51) 2.15 £ 9.29
Values are presented as mean + SD unless otherwise indicated.
eGFR = estimated glomerular filtration rate; FAG = fluorescein angiography; HTN = hypertension.
*Independent—samples t-test.
Table 3. The change of BUN/Cr and eGFR between before and after FAG
Before FAG After FAG p-value
BUN 22.70 + 12.90 20.95 + 11.25 0.045
Cr 1.74 + 2.65 1.41 + 0.99 0.227
eGFR 62.62 + 31.59 66.46 + 31.22 0.006

Values are presented as mean + SD unless otherwise indicated.

BUN = blood urea nitrogen; Cr = creatinine; eGFR = estimated glomerular filtration rate; FAG = fluorescein angiography.

*Paired r-test.

T 2179(26.3%) 0.2 WHIAIRAS
39, H= AlAA e 5 A 170]9t}h Non-steroidal an-
ti-inflammatory drugs (NSAID)Z& = 3

(1.3%)°] 3L, 8 0.5 o]4e] FHARE -2 3= 29
3(36.2%)°0] % THTable 1).

Ad, 1EQ, AR Ao wE PEIAEGE
A59] eGFRO| WizlollA AJH(p=0210), ¥ W
(p=0.761)°] w2} eGFRE] W3}= A=A Fdrt. EgH
AGAZEY] o] AdEgle] FEUAEYE F eGFRY
717 WEE e, 58] A% deo] gle
+ 13.55 mL/min per 1.73 m*THE Z7}3), A1AF 23to] 9j=
T4 3.24 + 6.28 mL/min per 1.73 m'9HE 27}t AT
vl sl FAH SR FoJ5HA| B 2 eGFRY| F717} w2
2 th(p=0.005) (Table 2). NSAIDE =8 291 19| 3z}
oflA= FHUAAZRGE A3 HFol eGFRE] ¥z} 33
E|2] okth AR ' o Fof what &1 0.5 L o]4e]
N2 RS ¥ oA 6.82 + 15.50 mL/min per 1.73 m’
T S7RHAAL, AR RE BEA] R oA 215 +
9.29 mL/min per 1.73 m*HE Z7}8le], SN RS whe
T4 § 2 eGFRO 2712 XY tHp=0.006) (Table 2).

AA o TAol A FFARGYE AP A BUNS
22.70 + 12.90, A3 To] BUN-- 20.95 + 11.25%31(p=0.045),
Scr AJ3Y A 1.74 + 2,65, A3 T 1.41 £ 0.99 (p=0.227)=
P2 Y= T BUNS {93t 5707 W= gl =
31 oA 2 9% A3 A eGFRE 62.48 + 31.39 mL/min

o)

a

1600

per 1.73 m’, A& & eGFRS 66.22 + 31.04 mL/min per
173 m'2 FHAEYE F eGFRE] H-2|51A| Z71519)
THp=0.006) (Table 3).

FAAAZAE T 4847 oA T2A]7L Atole] EHH
AFE g B2} 39T olA FHoARYE AlY A BUNS
2335 + 991, A3 3.9] BUN-S 21.46 + 9.530]3(p=0.207),
Scro- AJ3Y A 2.15 + 3.69, A3 T 1.54 + 1.16 (p=0.279) 2.
&, eGFRL 57.53 + 31.08 mL/min per 1.73 m’, A& &
eGFRL- 61.59 + 30.96 mL/min per 1.73 m’& &A=
%<& A3 2% BUN, Cr, eGFRO| A {23t Hh= ks
A gkShet.

whg AR ThAo] e Bl Stage 10] 197(23.7%),
Stage 27} 2378(28.7%), Stage 30| 1974(23.7%), Stage 47}
1578(18.8%), Stage 57} 47H(5.0%)0| Ut et 294
Al A% g AR dAol T2 A7|5e] HstelA
CKD stage 5 (eGFR<15) 4ol A A xGe Ald A
Ha eGFR-E 11.55 + 2.00 mL/min per 1.73 m’, A& &
B eGFR-E 11.37 + 2.64 mL/min per 1.73 m*$3l, CKD
stage 4 (15-29) 154 A8 A B eGFRE 23.98 +
3.69 mL/min per 1.73 m’, AJ3) % 31.19 + 13.88 mL/min
per 1.73m*¢1t}. CKD stage 3 (30-59) 19 o)A AJ3) A 3
7 ¢GFRE 48.81 + 8.09 mL/min per 1.73 m’, A|8) &
5479 + 14.38 mL/min per 1.73 m’$3, CKD stage 2
(60-89) 237gojlA] A& A HF eGFRS 7279 + 7.08
mL/min per 1.73 m’, A]8) % 7829 + 14.72 mL/min per
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Table 4. The change of BUN/Cr and eGFR between before and after FAG according to CKD stage

Before FAG After FAG p-value’

CKD stage 1 (90 <eGFR) (N = 19)

BUN 13.04 + 4.92 14.80 + 6.63 0.121

Cr 0.74 + 0.17 0.77 + 0.18 0.129

eGFR 105.35 + 12.61 103.22 + 13.91 0.155
CKD stage 2 (60 < eGFR < 89) (N = 23)

BUN 18.24 4+ 6.26 16.03 + 4.43 0.187

Cr 1.01 + 0.19 0.97 + 0.26 0.284

eGFR 72.79 + 7.08 78.29 + 14.72 0.085
CKD stage 3 (30 <eGFR < 59) (N = 19)

BUN 24.27 + 10.06 21.52 £ 9.45 0.028

Cr 1.41 £ 0.31 1.33 + 0.39 0.095

eGFR 48.81 + 8.09 54.79 + 14.38 0.041
CKD stage 4 (15 <eGFR < 29) (N = 15)

BUN 35.57 £+ 15.66 30.92 + 13.09 0.152

Cr 3.77 £ 5.48 2.14 + 0.74 0.270

eGFR 23.98 + 3.69 31.19 + 13.88 0.053
CKD stage 5 (eGFR < 15) (N = 4)

BUN 36.60 + 16.62 38.77 £ 15.20 0.898

Cr 4.65 + 1.13 4.69 + 0.86 0.854

eGFR 11.55 + 2.00 11.37 + 2.64 0.829

Values are presented as mean + SD unless otherwise indicated.

BUN = blood urea nitrogen; Cr = creatinine; eGFR = estimated glomerular filtration rate; FAG = fluorescein angiography; CKD = chronic

kidney disease.
"Paired r-test.

1.73 m*9J3l, CKD stage 1 (>90) 194l AJ8) A Hat
eGFR< 105.35 + 12.6]1 mL/min per 1.73 m’, A& %
103.22 + 13.91 mL/min per 1.73 m’2 Z=#=|QJt}. CKD
stage 5, 4, 2 & 194 FFAAx=Gs A7) AS A7]sol
frolet WMok WEEA FI(CKD stage 5: p=0.829,
CKD stage 4: p=0.053, CKD stage 2: p=0.085, CKD stage
1: p=0.155), CKD stage 3°A ALY s AP Fof
eGFR 9] 7931 =717} 2= AT CKD stage 3: p=0.041)
(Table 4).
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