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Critical Review on Relationship between Exposure to Metalworking Fluids and
Non-malignant Respiratory Diseases
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We have reviewed al cases and epidemiologicd sudiestha
have reported the association between worker's exposure to
metalworking fluids(tMWF) and non-malignant respiratory
diseases. The followings are main conclusions we criticaly
reviewed.

Exposure to MW wias believed to be Sgnificantly related to
the risk of cough and phlegm. Relaive risk caused by sraight
MWF wasfound to be higher in exposure to sraight MW then
water-soluble MWE

We also found that exposure to water-soluble MWF
sgnificantly caused hypersensitivity pneumonitis (HP) and
occupational asthma. The main culprits that cause the
development of HP and asthma are believed to be microbes
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contaminated in MWF, ethanolamine and biocides. HP and
ashma could be developed a even exposure to lower than 0.5
mg/m’, exposurelevel recommended by NIOSH.

Mogt epidemiologica studies have reported thet relationship
between chronic bronchitis and exposure to MWF was
dgnificant. Although there were severd dudies that suggested
the Sgnificant association between exposure to MW and the
development of rhinitis and snusitis, we could not conclude the
causal relaionship because of lack of evidences.

Key Words : metadworking fluidsMWF), non-malignant
respiratory disesses, HP, occupationd asthma,
chronic bronchitis, rhinitis, Snustis
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T3 A 98-S YeRLE Bl AAMWR =E (3
024 mg/m') ¥ LZAAA] 1[99 (OR29Cl : 12-67), |4
A(OR17C :10-30) o] fFolahA =2 A& Hast
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AT 2571578 ek AR MWF A 59
AR AT EL S A THSprince 5, 1997), 274491 ¢
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o} 28} o]50] 45 MWF ooj84 S5 w25
7F ol A5 E5A7| R SHT 107 ofoj2 & Ht
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Eﬁf} 7132} Al Zol| vist
]'oﬂq EX]/\E] Qﬂfﬁ% ] ] =
oﬂ )3k -Gy MWF =%3}2] %Ed 1& WJO 3 T (rdaive

fiks RR) & YERA 212 1] walSi th(Tahlel).
557 A3 54 598 8
AurA 02 7133k A& MWF] s 4] g2

Z A} (non—machinig) X.t} MWFE- #5h= 7|1 A7 24
o AIA =& Aol UnlAe]l AEolt} s MWF £FHE
TE71AE FE $170) Aol7k Qs A w2
|82 ol HlaiA] 849 Fd o T MWRE #65 }
T ZEA] AN (RR) o] Y #9th MWFS} 3571
ﬁﬂz”%%%#J#ﬂﬂHﬂﬂdﬁﬁgﬂ“ SR
% oftt. SlofA 123 uhe} o] MWF
= iﬁﬂ & ] Sl g g At A
T-= By 5, 1970; Krievd -5, 1997) & A3}= A ¢] sl a1+ o
HE 8 osl yleo] Q= A 07 A)dh 4= 9t} sk MWF
3] T e S5 dE 29 v & 5 ol
T MW FAAOR 557154% ek 99
AUAFE g8l -2 o 3T} (Bukowski, 2003).

g, MWF of|o] 2£9] w559l 537148 5749 &
A7F 528k S A= WA Greaves a d., 1995h,
1997, Sprince 5, 1997), MWF =%9] 712 98] 387]%
AFe] g18lo] =7 el UMb el A 8ke- oAl sy %] okok
t}(Bukowski, 2003).
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). Oe‘ﬁ'} 7 W JﬂL”WJﬂ%S %27]
L o] B Fsto) o) uhg|glo} oL} AR %L?/Vﬂ A

994L4 of MWF =%} o] gl& Ao R fs= 27
o] FAviAgH o]l oA B Stk (Merideth and
McDondd 1994). 7= v} 2 Il s s Ay Al 7t
MWFE #aoke ofd] ARJAdellA Bk o] (Rosenman &,
1994; Berndtein 5, 1995; Rose 5, 1996; Kreiss and Cox—Ganser
1997), MWF =52} R173 9| 9 8] 12go] dto] Qlth= 7
o] & Alth

Berngtein -5 (1995) & MWFE] =% 2} 1A | HAL & A
507 AAI5HA Haskeith 1991 of] SHIMWIFS: A3}
7] A1 &gk At RAF el A 6-1011E ol 675 2] Z2A}
A EE S YERITE MWFS #5384 22 Foll&=
g HE S ARl o] =0 FH g MW= v
ofe]] ©.4%fo ‘Zl%u A T4 vehd 692
22} 25236 Psaudomonasfluorescense]] t 3t &FA) 7} 1A
=3It} ol g Aol Wt MWFE QA7 =0l 2}
wAgE o] el Al Yolelatg o4tk Rose &
(199%6) &= 37¢] tHE AEakageld MWRe| =58 &
ALo] AR HA FollA] 6712 g BRI HH-& Bst

Table 1. Associations between chronic symptoms and metalworking fluids(MWF)

Reference Type of MWF Cough* Phlegm*
Ely et. a.(1970) Straight oil 1.0(0.6-1.7) 1.4(0.9-2.4)
Jarvholm et. al.(1982) straight oil 1.0(0.6-1.7)
Soluble 2.8(1.7-4.4) B
Amellie et. al.(1995) straight oil 1.5(0.6-4.2)
Soluble 0.7(0.2-2.1) -
Both 1.6(0.8-3.4)
Massin et. al.(1996) Soluble 4.9(p=0.002) -
Robins et. al.(1997) Soluble 2.0(0.6—-7.4) 200.6-74)
Sprince et. al.(1997) Soluble & synthetic 3.1(1.4-6.9) 3.1(1.6-6.1)
Greaves et. al.(1997) Straight, 1.5(p<0.05) 1.7 (p<0.05)
Soluble & 1.2(NS) 1.2(NS)
synthetic 1.6(p<0.01) 2.1(p<0.01)
Kriebel et. al.(1997) Straight oil 2.1(09-4.8) 1.5(0.5-4.0)
Soluble 0.6(0.2-15) 1.0(0.4-25)

A odd ration(95 % confidence intervals or p value. Values are adjusted logistic regression models.

NS : non-significant
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(Tdble2). a0 7 I HLS v]AEZ 9 H9E MWF
S AANAY w22 B fd = A 0E dEA Q)

CDC(2002) = 2001 11 o]| 2FEA} Beo] A5 Al xah=
At o] et 713, 9 R, Asita, ddaka
A4 (hypoxia) 5 T&7|14%0Z QI Al E Hasksd
374, 1292 AR, 39 2
A 71HA 9, 298 Fled 1y 1S saeet 5
& Btk o] AR S48 MWF oflo]28& F e
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Bracker 5-(2003)-> +8-4 MWFS #3120 9]

it

BRI o] AFAelA 543 MWF oo]2& ke
0.09 mg/m' (A¢] 005—0.18 mg/m’, n=4) It} 0|3t Fr=
1) 5t v 7] B (Center for Dissase Control, CDC) 7} 3214
HHA 7 HYE ARl S 55(01-09 mg/m)
Hr}p G4 sy, ik o} vl A AR S A7 €
3] (American Conference of Governmentd Industria Hygienigt, ©|
3t ACGIH) 7} w27]1% 0% /4t Aekst w&7)1%
(NIC : 02 mg/m) BTFE itk o]efdt Aap= vte 7] 5
MWF =Z&5ollA® diAdw o] ihalE 4= ook A&
ojujgitt. §7] F v o} Hats = 930 CRUMe (H 9
354-2,048 CRUINY, n=3), 3]+ 3% CFU/M? (M $] 265—
530 CFUIN®, n=3) 12|11 AE=EAE 166 EUMm (H9] 1.3—
58.1 EU/m’') ©.& YERT),

IRl s.of

ek Batel Al AlE adste] & o MWF
e IRV LA AP ol E Aol Sl Al =
Z MWFel A sl ded s 2eshe 2704 545 ot

95 Sk

A, AR ES vER edE 8 IMWF
O ARG o] Stk Zlofrt. A w o) BAE

Table 2. Selected characteristics of hypersensitivity pneumonitis(HP) outbreaks among workers exposed to

metalworking fluids(MWF)(Bukowski, 2003)

Reference Type of MWF Diagnoses Comments (Causes)
MMWR(1997) Soluble & 6 confirmed HP _
synthetic 14 possible HP
Zacharisen et. al(1998) Soluble & 30 symptoms(7HP) » Highlevel of airborne and sump microbial
synthetic comtamination
 microbial etiology most likely
Fox et. al.(1999) Soluble & 81 symptoms (34HP) + No association with unused MWF
synthetic » Bio-contamination most likely cause
Hodgson et. al.(2001) Soluble 49 symptoms  Microbiological contamination of sump
& straight (16 comfirmed HP) most likely etiology

MMWR (2002) Semi—synthetic 2HP

32 currently

« Highly contaminated sump, especially
mycobacteria

« Highly contaminated sump, especialy
mycobacteria

on leave (12 HP)
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EAS ¥3s 949 U vAE o] A& (Chan—
Yeung and Mdo, 1993b; Hendy 5, 1985, Kennedy, 1992; Michdl
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Savonius, 1994).

H] 22 dMWRFS] kg o] 91312 B a1 H ARk -9
ot AT oA 7] e A A] kit QoA AFs =
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&
oo

= ok
i oo ¥Q ox

=

A4 aof

1967 o 2 W At ARl EARIAN MWF 1%
= A2y 133 frol @ o] Sl A ow Haslgitt,
AR F2 FEAMWF] EofE 0= ofgh2o}
W2 ThE obRIS, EEAESIo]E, wgol], RS S 28
& o9 o e Sl (Savonius 5, 1994 NIOSH,

Table 3. Estimated risk of asthma associated with metalworking fluids(MWF) aerosol exposure

Reference Type of MWF Diagnoses Comments (Causes)
Rosenman et. al.(1997) Soluble, 86 confirmed OA » Survey of 45 automobile part manufacturing
synthetic & (88—94) plants
straight 160 OA symptoms » Lowest symptom prevalence for straight oil
120 OB symptoms exposure
» Highest for water-based MWF exposure
Robertson et. al(1988) Soluble 25 symptomatic + Primary problem with soluble MWF
& straight (20 definite/possible OA)
Zacharisen et. al.(1998) Soluble 30 symptomatic « Highlevel of airborne and sump microbial
& synthetic (120A,60A) etiology most likely
Fox et. a.(1999) Soluble 81 symptomatic » No association with unused MWF
& synthetic (150B,30A) + Biocontamination most likely cause
MMWR (2002) Semi —synthetic 14 0A,30B » Highly contaminated sump, especially

mycobacteria

OA =occupational asthma, OB = occupational bronchitis
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Table 4. Estimated risk of chronic cough and chronic bronchitis symptoms associated with metalworking

fluids(MWF) exposure
Aerosol . .
MWF Health No. cases Risk extimates
Reference type (r%%?r%) effect /no. exposed (95% Cl. p-value)
Ameille Straight 26  Chronic cough 46/179(26%) OR=16(0.8-3.3)
et. a. (1995) OR=12(0.6-2.1)
1 0, — 4. . .
soluble No Chronic cough 43/190(23%) relative to bly
Greavese et. al. All No Chronic 138/1042 OR=3.5(p<0.05)
(1995h, 1997) type bronchitis (13%) relative to assembly
Synthetic 0.41 Chronic 38/226 (17%) OR=1.2(0.6—-2.1)
(SD0.1) bronchitis relative to assembly
Jarvhol Straight median  chroniccough  13/110(12% RR=2.8(1.3-6.2
et. al. (1982) + soluble (11-45) . A10aze) relative t(o unexpczsed
Kriebel Straight 0.24  Sinusproblem 51% OR=1.7(1.0-3.0)
et. a.(1994) Chronic cough 19% OR=2.9(1.2-6.7)
relative to assemblers
Soluble 0.222 Eye, nose and 10—19% p<0.01 _
throat irritation compared to straight
Massin 065a  Chronic 9/114(8%)
aea  Chronic cough 36/114(32%) OR=4.9(p=0.002)
Robins et. al. Soluble 0.44 Chronic OR=6.8(p=0.04)
(1994, 1997) bronchitis P=0.01
Eye, nose and relative to
throat irritation assemblers
Jarvhol Straight median  Chronic 17/164(10%) RR=1.8(1.1-2.9)
et. a.(1982) + soluble (1.1-45) bronchitis relative to unexposed
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