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— Abstract —

A Case of Chronic Renal Failure and Renal Cancer in a Worker Exposed to L ead

Somin Park, Jongeun Kim, Jungwon Kim, Daegyun Hong
Sangbum Ye”, Dongmug Kang®, Euna Kim?

Department of Occupational & Environmental Medicine, Kosin University Gospel Hospital, Busan, Korea,
Department of Preventive & Occupational Medicine, College of Medicine, Pusan University?,
Occupational Safety & Health Research Institute, KOSHA?

Introduction: Studies evaluating rats and mice have provided convincing evidence that renal adenoma
and carcinoma are induced by oral doses of lead acetate and lead subacetate, as well as by parenteral
doses of lead phosphate. In addition, at least 2 cases of kidney cancer associated with heavy exposure to
lead have been reported. However, thereis still not enough information to confirm or rule out an associa-

tion between kidney cancer and exposure to lead.

Case report: In this study, we describe a case of kidney cancer in 54-year-old male worker that was
exposed to lead-stearate while employed in the polyvinyl chloride processing industry for 17 years. The
patient presented with gout and hypertension. Further examination revealed proteinuria, glucose in the
urine and elevated blood urea nitrogen/creatinine levels. Renal ultrasonography, renal computed tomog-
raphy and renal biopsy revealed chronic renal failure and renal cell cancer.

Conclusion: We concluded that the gout and chronic renal failure in this case was caused by chronic
lead exposure. However, further study is required to determine if the renal cancer was induced by lead

exposure.

Key Words: Lead poisoning, Kidney failure, Kidney neoplasms, Occupational diseases
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(19984), 2= (19984, 19994), 8%(19999) °]<]
o So] 24L& It 7S A] SolAkke il

MM 27;

1) EH7AE: 20000 12¢€ HAAPAR WET 12.5%103
/LR 4.0~10.0%103 /pL), TFT T4.4x103 /m
L(#22] 1.8~7.0x103 /uL), @42 10.0 g/dL(Fx
2] 12.0~17.0x103 g/dL)elutt. AT E£AHE
28.9% (113 36~52%), a3 235x103 /pL(HaLA|
150~450%x 103 /uL)°lRt}. 20019 39 2¢9] Tdxdd
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6) & o%u/\}(lead moblhzatlon test): 2001 2
¥ Ca EDTAZ 9 SdHALE Aldsted] 4313t
CaNaEDTA 30 mg/kg(# i 2g)& 56% DW (dex-
trose in water)el 41014 250 mL=S 1213t o3 2A
AulFEAlsla FoJslr] A (20019 2¥€274)3 Fo] 39|
24N 3 5E Ao g A Fo] 2 el AH s}
%tk Ca- EDTA —r°4 A UM 2% F BEE 9.2
ug/LOI L, T T 2443l M= 42.2 ue/L SH S
r/}(Table 1).

AU o TR FY
A 0.522 ug/golgiJ_, & Z2] oA
t}(Table 2).

2998 2 A4 FdE Adiek F 19839 004
o YdArtste] LE(shot) A2t A493 PVC (polyvinyl
chloride) 4&&849< 7t 3kt 0 042 1983
W Ags]o] ofeloj2x FH] 9 KEES A GA

Table 1. Ca-EDTA lead mobilization test

LA =
227} 27 Al Fan)7|Alde] glol wA|7L el
TAgom, Adate WAvkaIE gt Ao
gtk k. dfolojrx IEFH S PVCHA
DOP (dioctyl phthalate), <FgAIE wldste] +&7]
o FYat & gjolojRELE tE7]o FHAIIH ZE F
Hol Jg=o] vowA E2 Jyziun W7t & o &

=& AuFs= Folth

ZEARE 19839 JARIEE 20009 129744 o] ®
£ 9L Wgel A Sgtd, 9NTEe BUoE
A9 el 104000, ELUL OF 5AA 273
93, BET AL S gtk I 4987 29
283 PVC #A% A9 d9n d 25 3 aste

™ (Table 3), AH& stetzde] € A8 (Table 4)
< 1998 FE 200097k HZ 3d9] AL VEow
23E Ao,

Arbdul= 100 kg ¥ig7] 1oiek =71 2d017F A

(]

Date (day/month/year) 8/12/2000 27/2/2001 28/2/2001 1/3/2001 2/3/2001  3/3/2001
Urine Mercury (ug/ 1) 20 13.0 44.0 230 79.0
Lead (ug/ 1) 5.2 9.2 13.6 411 87.7 85.1
ALA* (mg/ 1) 0.269 0.268 0.189 0.328 0.442
Cadmium (ug/ 1) 0.8 35 13 2.6 2.7
Chromium (ug/ 1) 28 4.4 36 5.6 2.3
Manganese (ug/ 1) 15 6.7 6.6 9.9 4.2
Adjusted concentration 1.374 47.036 100.182 160.348
of lead" (ug)
Blood Lead (ug/dL) 10.09 9.6 12,5 14,7 85 10.3
Cadmium (ug/dL) 0.28 0.2 0.29 031 0.26
Chromium (ug/dL) 0.93 0.83 0.69 0.65 0.46
Manganese (ug/dL) 1.50 144 177 171 134
Zpp' (ug/dL) 19 31 3.0 29 29 3.0
*ALA: 6-aminolevulinic acid dehydratase
" Adjusted concentration of lead = lead x volume x specific gravidity
*Zpp: Zinc protoporphyrin
Table 2. Analysis of lead concentration in renal biopsies
Dry nets (g) Concentrations (ug/ml) Last solutions (ml) Last concentrations (ug/Q)
Normal tissue 0.7077 0.0370 10 0.522
Cancer tissue 0.1843 0.0544 10 2951
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Table 3. Environmental monitoring in the workplace
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Noise in workplace {dB (A)}

PV C dust in workplace (mg/m?)

Exposure levels Exposure Exposure levels Exposure
(8-TWA)* limit (8-TWA)* limit
Year 1998, First half year 77.4-89.7 (62.4-79.4) 90 0.93-1.02 (0.25) 10
1998, Second half year 77.6-86.8 (63.3-80.9) 90 0.92-1.11 (0.25) 10
1999, First half year 78.5-85.9 (63.5-79.8) 90 1.10-1.39 (0.31) 10
* 8-TWA: 8 hours time weighted average
Table 4. Average monthly usage of chemicals during recent 3 years
Progress Materials Uses The volume of Remarks
business (kg, ton)
Mixture PVC* resin Base material 2,300 kg -
KBC-200" PVC stabilizer 15kg Cadmium oxide
1-5% contain
DOP* Plasticizer 650 kg -
Pb®-stearate PV C additives 10kg Pb 27.5% contain

*PVC: polyvinyl chloride

TKBC-200: stabilizer (barium-cadmium-zinc complex)
YDOP: dioctyl phthalate

SPh: lead

Fig. 1. The lead stearate is stored at the corner. It was not

closed.

31, 20019 55 il Awad F=rb ARE
AATH AFAYE, A9 FEEEH o ZRAE]
PVC (50 kg)¢t 7FaA4l DOP (25 kg), Ba-Cd-ZnAl
Al KBC-200(1 kg, <Al), ZHlotgd4t, PBST
(phosphate buffered saline with 0.05% tween *,
"o}l Ak vl (barium stearate, 2H2F 200 g, &2

Fig. 2. The mixture machine and injected lead sterarate.

NEAA G271 TYAR AL v doiFH
150~160C F=9 4&71E BHsIEA ooz
A% meel W2 wolg AA A uieel ol
49l selolzxg PH7e] Ahste] PAEL X
el Agio] FRAH(Fig. 1-6).
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A9eAEEE da 23 AAAL 2934

omn
b A ZAAle w=E5ES FEe] syl o
Eh=
20013 69 FAIE=H Axt 32 0.0057 mg/m’,
7hEE2 0.0001 mg/m’ler, & F Agate @
7 7legE BE ugoR A, o, 34 9Y
s dgor o AfAAA SHE A,
HA AQFol e a7l Idd A, 2ol
Awe] AIER #FR7F A3 A7t E9d A,
A ZgaFe] 200198 BkE Holgke A, wWxlvt
2370 2 T~/ Ao AFHN, T2 Hepr3E
Zgeta e H5S 7Aerd w, A E ojHY
o A =EHAL 7FsAel AUk At o5k )
7)1 akFl 7~133 HE 139 HE P 7tEste
g, ¥ls7] 7Fs Alzte] s wigy] Aol E
o] WAl widy] F4S & u B3] u|ato] Al

Tha gt

FN

=2
ol 93 AAAR] =& vPIER] =& F, AL
A vz o3 A= Agd =Eo] A Fae
A7F5A o T

2 3.30+£1.42 we/dlolATH”. ©] 2 174zt
PVC A& wighat] 3 2Eobalat dol wZE o] U
Al HARE d3dERe 10.09 we/dleg 2UF w=Zo
e AFEE] vgte] 3u) A= FUtEe] itk skAIN
ILOY olstd gz dwrt 40~50 we/dlolA 22
AZAA N Zal7b e, 50 wg/dl o)l FFAAA
o H5old F/E Yehdth sem Williams
5 a3 YEE 60 we/dl ©14 Holok $55 F4o]
vehdtln Bustdoh”. d5gEe 10.09 w/dle @
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371 9 AR ARET. PVC 9ER]3ES
HExle] vt el e A ew wigtay SolA F
Hote 2ol i Bl o8 FEXle] uFER =F
2 9ge] g™, FlldME M, A FF Sl
371 T ¢ ¥} 0.143~0.854 mg/m7HA] S € <
7b AT Sl E PVC #HF 340lA dHElel] a

e 22980 v Bt ojged?? wE2xaE
& 10~126 w/dl2 1=Z 9] AU, 1989¢ =&
7teetell Al PVC #l3& AHE-ste] sto] 3} 7]Ef #adA|
S vEe ARFCME PVC 243 do] =E23y
Aok P 1990 7HEe] HaudMe PVC #HF
A2 5 40 we/dl 13 W 1xFE HFCE &
FHEA=H, PVC AlxzGolM = 5 & 70 ug/ml o]
o yepgon® 1998We] ZAlM e Hit 71F HE
=7} 0.0357 mg/m’, 3% 23.91 mcg/100 mle.&
3z 59 gl Mg s=rF =tk o,
B AP 2AdeAEY A9 92 0.0057 mg/m’,
FIEES 0.0001 mg/m’e® ZAtE ey, A Z<]
Zo] AAHe} wekom PVC AlE: Aol wijghzat

e 37 T E =E2TT0] =EIEEY 5 5 U

B

< b/l lth 71 ZEAA
a7, AR & v | eddAt
Ab M SR E 3 Sl

Fg 7ol KBC-2000 7t=% &
o, AQed5d A3 7t

of —4d oY
o,
>~

U9 7tl=s AFAIAY lEE e dHe 2AVE
. 715 FlEFE v 23 Ay d547] AR
AF37(0.06679 mg/m’), FEAFAZ(ZH2E 0.05481,
0.02492, 0.003 mg/m’) 5°] ¥ ¥=, AATH
(0.00773 mg/m’), 244 FHA AZ=F3(0.00613
mg/m’) Tl it AEY TEd =EFH1 o,
agla, SAE(0.00096 mg/m’), AHAA  Ao|zA| =
(0.00071 mg/m’), A =53412(0.00057 mg/m’),
A71%=(0.00054 mg/m’) 5o ARFZAME e F
T2 =E51n I, B4 A3 E 500 g, year/
m’ ol =EH= Aol vepdtia defA k. o]
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4.7
9.0 w/Leldlx 8% 7l=f v=v 47
5.9 ug/L, 10.4 ug/LelATF".

o] &#2a= 20019 28 WA EF Jl=E TEE
0.28 wg/Lola, 85 7t=w F=E 0.8 wg/Lolth.
2001 2¥€ Ca EDTA B94AMA, Ca- EDTA %4
T 24T FtEEE 1.3 w/LE S EAN (Table 1).
EES Awcle AxZzolw ZEA Hlgled FF
otk JlEgel =22 4 e &

AL, 7] Bl A

Y 715 7tEs wF vk 9% 83 7IEE vhe
RS ded)7lel FEetAl ettt At
T TEHd =29 A5 AgTe ANt
BAste] a7 WEE Holw, SHACR 9714 A
AHE77 Holr| AL wgh&o] Frtste] BEAET
7F S7eH "o 971 A g T EeAvier &
o frdde, wEy, o did o 2g}, of=Al, v
& 59 frEstEde mEdME B, dEEd
A 7P &8 EEY. AR Ao WEe]
&3] A==, olwdls 4FxAH A erythropoi-

etin®] A&7 Ao, hFE P74 2
¥1& (Normocytic, Normochromic Anemia)®, 5%
F= BA I W] Ao Hls) AT A
SHA| AFasolgle Aol EAelny?. o] ZEAte] dHz
Al M Fasell =2E 4% Hole sd7IdAE T 4
AGT, PHAE Stk AN L7d N8 sl
AT

29 dle] A A TRl A 24 S5 2A
g Aol Fde] A E °]
o s, E=e] 29~654 =AIAFAINE 0.04
ug/g OITH” . el duiely B4 Al A 0.02]
A00.29 we/gel TEE Etta st ATToA
1980 5o A 2AE] S7let], A &4 13

(]
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=4 A3t GAelA 0.096 wg
106) % vEbgT. -elvete]
o] 0.19+0.24 ve/g 1A,
o] Aol AR 2AAA NN 22 F= 3 25 A
A3} dxAA BE dukdldr HuEE FEHT}
skom gxzo] ¥ Edvh (Fd=4 0.522 wg/g. &

2.951 wg/g). HS°] & e‘tﬁ WE ol 2J3)

o

c} 350~600 pg/dl
ﬂé ﬂ Ao drEe A
TE H = a7t AR ¢ Ao
1 R3E I glen, Aldgto] M% A}F/Rﬂ]fﬂb Skedbe

F274]

a8x 3 'Y JAMW Ca—

T FTEO| 2

w7t d HA el FEdHA = 5]911‘/}1 et

o o] 2 7\}01]/‘1 Ca- EDTA Fo A 2443t &

GEEse 9.2 w/lelda, Fo F 24"1101]/‘1% 42.

wg/L 22 Ca- EDTA §o %9 85 U=yl 5o

ﬂfﬂ 2071 doa] A gell st w=EEotan
e, Fof 7247t & i wjAdE HARE 160.3 we
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st S iES
140/90 mmHg vl AAEsh Al 47
of FAARA R B Afstel B FeA9 BS FF
Al oo 234 AR AASN N vE B
o] ZAPAY DAY AFAZ AP 2702 Fel
&8B YA} G MF % o2 AT HIY
A% St Aol7h g WY AFAFANG 2AF]
2HYE v 2GR AT A7t ok Ao
=2 Alsdch

196090 o] % Be ATEA ge SRAE B
Sl erRAR WA S, F A9 fushe
Ao® umsia o, AYHIAE 2 A

af
A, 19959 Hua 7& 1994”‘77}21 Bag g3k At

24 Zd, GEATR, IE, PAYRT A5 e
WEREA S S A FRAPANS BT B,
AgelAel Fel, AEAFAAL APIALA ol o

af gt A 2 vigdToA HaddE 1.19

(95% CI: 0.96~1.48) = A4 2A S7F Aol =
A Be B, Aol F el o5 AT b5
& WA ARAT ol 43 *}71_ iy A

ﬂ‘z}v}“). o]F E=doA B

937l gk 2t rﬂzwz

w3 g fE HuYdPES Ko =T

g 2215 (95/ Cl: 1.0~2.3)2 L}E}LH%F‘S T

217<] ﬁ?&ol Akl ATy Qlakelel Ao
og EJ_F»] 11:]_49>

& @ 93577 o
éﬂr tew d
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h , H
V¥ FAT AF EATT BAD AT WAL Z}
& woln”, FAT 4§ A¥el F2 Wolgrke =
D ek Wl w=2E 2§ 30AS ARSI} 8
Aeed, 19AE 29N B2 BEF} A
73, A BQAs v EERo}el Wask 4710, 2%

Ae Aol Hster o) st Arlsdl, B34
= A3 oA, Aol abEe] Aalzh A7le, Al
ol Ad 4 9lal, 3PAlcle FEAE A Al
TF (F2 Aghol wdnta s, aEja FuA
& AGe oz, olmAl A 5E, cAERA 58 7
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(phenacetin) & Z15A,
(thorium dioxide) =Z8% ¢t} AlFA-e 20004

3, vid Sl AR Hele 5
giolenz  A7|7ke] WrAIFA ezt obd Ao A
e

g719Ake] oAt A vehd N1d, @l ndst
SAR 7lsd ades v e <

T v O 1 O
Wo] oA AR HFL el ot FFoR #

pud

¢

A deHA = Fked, dAA dTEs HES)
Eouf, 7] SAfelA] B 2492 Holl od e
= WAE = glon 5 AEAQ A7) Fasitt
2 o

BiZ: 109 o] ool AEHAQl F w& & Ee &
< 712 A g o]l whEdE Fo] AAgA ko] HAygh
o} aela A Aol Ak A Eou) 9laked el
AFEAZ AEE Aoz BWaEw glth do| Atg
A b FE el tiske] ofF] YFHAE ¥
U B2 A7 AaEa gl

ARl gk 1743 PVC ALY wld2s] 5 2H|o}
A ol w=EElen, AAAAAA Y esrdn
/A oEldo] 34/4.2 mg/dL ©|aL, AHHARA Q
G (+3) % Sl (+3)7F Vet A ERST A A5F
Hug&y aegja 29 AARE AR 2 AAExg

A=t dxIAGANA 59718 A E T (baso-
philic stippled erythrocytes), 223 (siderocyte),
WA E(reticulocyte) 7kt A7 ALY W1E
(anemia) AaZo] Ex, 24H(Uric acid)e] 138.7
mg/dL (F1x 2.5~8)% Z7lstitt. Ca- EDTA
lead momobilization test ¥ Zell 9.2 ug/LolA L

=Y A SAAOA Lde St ARAE M 10

Lo oo

Fol 3 24ARIME 42,1739 we/LE FAE] T
Aol Hlsle] Fo] & oF 4 58] Fro] FEIt SUIEHA
ot A 2A e i BAA 2.951 w/gE 2R A
o Gl Ao Buel 2.47 we/gmBet Eskoh ATk 2
N F 25 244 A4Ees Y ssla @4 59
A A7 Folth
2B ) WA o 23R 389 9 58 Tt
Aol w1, olF AHA =& I 185k FF &
e gl AHAA Gl osf AFHe] & ACE &
S A Al d el Gkl ojsf
Aatsls 7hedE WAE 5 gt
S LS|
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