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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Allergic contact dermatitis is a common 

inflammatory skin condition triggered by exposure to specific 
allergens on metallurgy.

Objectives: To describe ten cases of occupational contact 
dermatitis in metalworkers, focusing on clinical presentation, 
latency, allergen identification, and patch test results.

Methodology: Ten workers (seven men and three women), 
primarily mechanics, welders, and foundry workers, presented 
with dermatitis mainly affecting their hands, forearms, neck, 
and face were studied. 

Results: Patch testing demonstrated a high prevalence 
of sensitization to metals, particularly cobalt chloride and 
nickel sulphate, often with severe reactions and frequent co-
sensitization. Other metals, such as vanadium and potassium 
dichromate, were less common but clinically relevant in specific 
occupational contexts. In several cases, additional sensitization 
to additives in cutting oils was identified, indicating exposure 
to multiple allergens in industrial settings. Latency periods 
varied considerably, from a few months to several decades, with 
shorter latencies observed in individuals with a history of contact 
allergy. Complete remission was achieved primarily after a job 
change, while partial improvement was observed with the use of 
personal protective equipment and medical monitoring.

Conclusions: These findings underscore the crucial role of 
occupational exposure to metals and industrial fluids in the 
development of contact dermatitis and emphasize that effective 
allergen avoidance, including job modification, when necessary, 
remains the most effective strategy for managing the condition 
in affected workers.

Key words. Occupational dermatitis contact, metalworkers, 
metals, cutting oils.
Introduction.

Metallurgy is the industry of manufacturing useful objects 
based on the shaping and processing of metals. It includes 
cutting, joining, and forming processes, and encompasses 
a wide variety of work activities, such as welding, forging, 
machining, assembly, etc. Metalworkers have an increased 
risk of occupational contact dermatitis, primarily on their 
hands, due to repeated exposure to allergens and skin irritants 
in the workplace [1,2]. The most common exposures involve 
oils, greases, metals, leather gloves, rubber materials, and 
metalworking fluids (MMFs). MMFs and their components have 
been extensively studied and are considered one of the most 
common causes of allergic contact dermatitis in metalworkers, 
especially those who work with metals, such as lathe operators, 
machinists, milling machine operators, etc. [3,4].

Allergic contact dermatitis (ACD) is a common inflammatory 
skin condition triggered by exposure to specific allergens. It is 
also the most common cause of occupational dermatitis [5,6].

Cobalt is used in the aluminium-nickel-cobalt alloy for the 
manufacture of magnets.

The production of non-magnetic cobalt-based alloys accounts 
for approximately 50% of the world's cobalt mining production 
each year. These alloys are suitable for extreme working 
conditions because they combine toughness, strength, hardness, 
and corrosion resistance. Therefore, they are commonly used in 
steels resistant to heat, corrosion, or wear from friction.

Their range of applications includes tools of all kinds, steel 
wires for resistance bands in radial tires, and discs for cutting 
and polishing metals, as well as minor uses in alloys for the 
manufacture of prostheses.

The mixture of cobalt and tungsten carbide is especially hard 
(90 to 95% of the hardness of diamond). It is used for cutting 
parts of metal saws, drills, and drill bits.

Nickel stands out as one of the most prevalent allergens, both 
in occupational and non-occupational settings [7,8].

The widespread use of this metal in a broad range of consumer 
products, from jewelry and clothing to electronic devices, 
food, medical devices, and industrial components, significantly 
increases the risk of exposure, sensitization, and the development 
of these dermatoses, making it difficult to interpret and identify 
the underlying cause of the allergic reaction at the time of 
patient observation [5,8].

Hexavalent chromium compounds are widely used in industry 
for their anti-corrosive properties, hardness, and durability, and 
are found primarily in the chromite processing, electroplating, 
paint, pigment, soldering, ferroalloy, fungicide, and corrosion 
inhibitor industries [9,10]. Vanadium is a soft, ductile metal 
used in some alloys. 

Sensitivity to this metal has been linked, in some cases, to 
loosening of dentures, as patients have reported eczema or 
pruritus near the metal-to-metal junction, a finding supported 
by positive results from in vivo studies [11-13]. Cases have also 
been described in workers who handled steel [14].

Skin contact allergies in metalworkers are primarily due to 
metals and additives in cutting and drilling oils, such as biocides 
and other substances. The aim of this study was to describe ten 
cases of allergic contact dermatitis in metalworking industry 
workers.
Materials and Methods.

We performed a descriptive study about ten cases of contact 
dermatitis in metalworkers including variables such as sex, 
age, job position, seniority, allergic history, clinical location 
of dermatitis and latency period. To determine whether this 
dermatitis was irritant or allergic, skin tests were performed 
using the standard test battery following the guidelines of the 
Spanish Research Group on Contact Dermatitis and Cutaneous 
Allergy (GEIDAC) of the Spanish Academy of Dermatology 
(Table 1), which is based on the epidemiology and case mix of 
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Allergen battery of cutting and drilling oils Metal battery Anti-oxidant battery Other allergens
Abietic acid 10%.

Cetylstearyl alcohol (Lanette N) 20%.

Amerchol L101 50%.

p-Aminoazobenzene (Solvent Yellow 1, CI 
11000) 1%. 

Chloroxylenol 1%.

Chlorocresol 1%.

 Chloroacetamide 0.2%.

 Dichlorophene 0.5%.

Phenoxyethanol 1%.

Tricresyl phosphate 5%.

Hydrazine sulfate 1%.

Bioban CS 1135 1%.
 
Bioban CS 1246 1%.
 
Bioban P 1487 1%.

Benzoisothiazolinone (Proxel) 0.1%.
 
Benzotriazole 1%.

Propylene Glycol 20%.

Triclosan 2%.

 Triethanolamine (Trolamine) 2.5%.
 
Bronopol (2-Bromo-2-nitropropane-1,3-
diol) 0.5%.

 Dibromomethylglutaronitrile (MDBGN) 
0.1%.

Trichlorocarbanilide 1%.

 Coconut diethanolamide (Cocamide DEA) 
0.5%.

 Isopropyl myristate 10%.

 Dipentene (d-Limonellum) 2%.

Monoethanolamine 2%).

Copper oxide 5%.
 
Cobalt chloride 1%.
 
Potassium dichromate 0.5%.

 Zinc 2.5%.

 Ammoniacal mercury 
chloride (Mercury 
chloramide) 1%.
 
Nickel sulfate 5%.

 Cadmium 1%.
 
Mercury chloride 0.1%.
 
Palladium chloride 1%.
 
Sodium thiosulfate 2%.
 
Silver nitrate 1%.
 
Ammonium 
tetrachloroplatinate 0.25%.

Copper sulfate 0.25%.

Copper sulfate 1%.

 Titanium 1%.

 Titanium 5%.

 Vanadium 0.1%.

Vanadium 1%.

 Vanadium 2.5%.

 Niobium 0.5%.

 Aluminium chloride 2%.
 
Iron chloride 2%.

 Molybdenum 0.5%.

Manganese 1%.

 Aluminium chloride.

BHA 2%.

BHT 2%.

Tert Butylhydroquinone 1%.
 
Dodecyl gallate 0.3%.

Octyl gallate 0.3%.

 Propyl gallate 0.5%.

Sodium metabisulfite 1%).

Isothiazolone preservatives (Kathon 
CG 100 ppm, Benzoisothiazolone 
0.1%,
Octylisothiazolone 0.025%).

 dyes and pigments:
 p-aminoazobenzene.

p-aminophenol. 

Disperse Blue 3 (C.I.61505).
 
Disperse Orange 1 (CI 11080).

Disperse Orange 3 (CI 11005).

Disperse Red 1 (CI 11110).

Disperse Yellow 3 (CI11855).
 
Disperse Yellow 9 (CI10375).

 Eosin.

Bright.

lack 0.1%.

Amaranth 0.1%.

 Blue patent.

 Bismarck Brown R 0.50%.

rubber additives (PPD mixture) 1%.
 
PPDA 1%.

Thiuram mixture 1%.
 
Mercapto mixture 2%.

Mercaptobenzotriazole 2%.

thioureas (dibutyl, diethyl, diphenyl, 
ethylenethiourea) 1%.
 
diphenylguanidine 1%.

diaminodiphenylmethane 0.5%.

ethylenediamine 1%.

ethenamine 1%.

Table 1. Patch-testing application the criteria of GEIDAC.
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Symbol Morphology Assessment
_ No reaction Negative reaction
?+ Faint erythema only Doubtful reaction
+ Erythema, infiltration, possibly papules Weak positive reaction
++ Erythema, infiltration, papules, vesicles Strong positive reaction
+++ Intense erythema, infiltrate, coalescing vesicles Extreme positive reaction
IR Various morphologies Irritant reaction

Table 2. Reading criteria of the ICDRG [16].

Case Sex Age Job position Seniority (years) Allergy history Clinical location of 
dermatitis Latency period

1 F 24 Automotive worker 3 None Dermatitis on neck and face. 30 months.

2 F 42 Automotive industry mechanic 1 Contact eczema from 
costume jewellery.

Itching and rash on face, 
neck, arms and hands. 6 months.

3 F 40 Metal coatings (galvanising) 2 Contact eczema from 
costume jewellery

Dermatitis and oedema on 
hands. 3 months.

4 M 57 Automotive maintenance 40 None Dermatitis on hands (Figure 
nº 1) 35 years.

5 M 46 Steel foundry 2 Dermatitis on hands due 
to cement.

Dermatitis and oedema on 
hands (Figure nº 2) 3 months.

6 M 60 Steel foundry 10 None Itching and rash on arms, 
trunk and body. 10 years

7 M 54 Automotive industry mechanic 14 None Dermatitis on hands 11 years
8 M 41 Welder and metal polisher 22 None Dermatits on neck and face. 20 years
9 M 57 Steel welder 40 None Dermatitis on forearms. 39 years
10 M 44 Automotive industry mechanic 5 None Dermatitis on hands. 4 years

Table 3. Description of the then cases of allergic dermatitis to metals in metallurgical industry workers.

Case Positive results for metals in patch tests 
(48 and 96 hours)

Positive results for additives in cutting 
and drilling oils in patch tests (48 and 96 
hours)

Evolution

1 Cobalt chloride +++
Nickel sulphate ++ Negative Remission after change of job.

2 Cobalt chloride ++
Nickel sulphate ++ Negative Remission after change of job.

3
Cobalt chloride +++
Nickel sulphate ++
Vanadium ++

Negative Improvement with PPE and medical control.

4 Vanadium ++ Negative Improvement with PPE and medical control

5

Nickel sulphate +++
Potassium dichromate +++
Vanadium +
Iron chloride +

Negative Change of job position.

6 Cobalt chloride +
Nickel sulphate + Negative Change of job position

7 Cobalt chloride +++
Potassium dichromate +++

Aminoazobenzene +.
MDBGN +
Propylene glycol +

Change of job position.

8 Cobalt chloride + Aminoazobenzene +. Change of job position
9 Cobalt chloride + Negative Improvement with PPE and medical control

10 Cobalt chloride ++
Nickel sulphate ++

-Cetylstearyl alcohol +++
-Aminoazobenzene +++
-Benzotriazole +++
-Abietic acid ++
-Propylene glycol ++
-Benzoisothiazolinone +++

Change of job position

Table 4. Results of Epicutaneous tests with allergens from the patients' work environment (readings at 48 and 96 hours) and the evolution of the 
patients after diagnosis.
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our environment [15]. Their guidelines are similar to those of the 
International Contact Dermatitis Research Group (ICDRG).9). 
The evaluation of the effects according to the results obtained 
from the patch tests at 48 and 96 hours (D2, D4) is described 
in Table 2 [16]. Patch tests readings with allergens from the 
patients' work environment and other substances of occupational 
origin, as well as the evolution of the patients, were taken at 48 
hours (D2) and 96 hours (D4).
Results.

The characteristics of the workers based on the information 
collected and patch tests are shown in Tables 3 and 4.
Characteristics of workers studied:

The characteristics of the workers based on the information 
collected are shown in Table 3. The cases predominantly 
affected male workers (7 men and three women) and the age 
range was broad (24–60 years). Ten workers were analysed 
(seven men and three women). Primarily mechanics, welders, 
and foundry workers, presented with dermatitis mainly affecting 

their hands, forearms, neck, and face. Three workers presented 
allergic history and latency periods varied considerably, 
from a few months to several decades, with shorter latencies 
observed in individuals with a history of contact allergy clinical 
location of dermatitis, latency period, positive results for 
metals from patch tests with allergens from the patients' work 
environment (readings at 48 and 96 hours) and other substances 
of occupational origin, as well as the evolution of the patients.

Most worked in occupations related to the automotive or 
metal processing industries, including mechanics, welders, 
foundry workers, and electroplating personnel, all with frequent 
exposure to metals, chemicals, oils, and cement. The hands, 
forearms, neck, and face were the most affected areas, consistent 
with areas of direct occupational exposure.

A history of contact allergy to costume jewellery was reported 
in two female cases, both with short latency periods (3–6 
months), suggesting that prior sensitization to metals may 
accelerate the onset of occupational dermatitis. In contrast, most 
workers without a known allergy history had longer latency 
periods, ranging from several years to decades. The latency 
period varied considerably, from 3 months to 39 years, and 
appeared to be influenced by both allergy history and duration 
of exposure.

Clinically, hand dermatitis was the most frequent presentation. 
More generalized or extensive involvement (arms, trunk, and 
body) was observed in cases with longer exposures.
Patch tests results:

The patch tests results with allergens from the patients' work 
environment (readings at 48 and 96 hours) and the evolution of 
the patients are described in Table 4.

A high frequency of metal sensitization was observed through 
patch testing in this case series, particularly cobalt chloride and 
nickel sulphate, often with severe reactions and frequent co-
sensitization. Other metals, such as vanadium and potassium 
dichromate, were less common but clinically relevant in specific 
occupational contexts. 

In several cases, additional sensitization to additives in cutting 
and drilling oils was identified, indicating exposure to multiple 
allergens in industrial settings. Complete remission was 
achieved primarily after a job change, while partial improvement 
was observed with the use of personal protective equipment and 
medical monitoring.

Patch tests revealed metal sensitization with high frequency 
in this case series, particularly to cobalt chloride and nickel 
sulfate, which were the most frequently positive allergens. 
Cobalt sensitization was observed in most cases, often with 
intense reactions (++ to +++), either alone or in combination 
with nickel.

Nickel sulfate was also commonly positive, especially in 
cases with intense reactions (+++), reinforcing its recognized 
importance as an occupational and non-occupational contact 
allergen. Vanadium and potassium dichromate were detected 
less frequently but showed significant clinical relevance in 
certain cases, especially in workers exposed to metal alloys, 
where dichromate reactions were intense (+++).

Sensitivity to ferrous chloride was infrequent and weak, 
suggesting a minor contributing role. Only in case 5 is a weakly 

Figure 2. Dermatitis and oedema of both hands in a steel foundry 
worker.

Figure 1. Dermatitis on both hands in an automotive industry 
maintenance worker.
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positive response to iron chloride observed, both in D2 (+) and 
in D4 (+).

Conversely, potassium dichromate was associated with severe 
reactions and required job modification, consistent with its 
known high allergenic potential in industrial settings. 

Patch testing for non-metallic allergens was negative in most 
cases; however, several workers showed positive reactions to 
components of cutting oils, such as aminoazobenzene, MDBGN, 
benzotriazole, benzoisothiazolinone, propylene glycol, and 
abietic acid. These findings indicate multiple sensitization in 
some workers, particularly those with prolonged exposure to 
industrial fluids.

Regarding clinical outcomes, the results were closely related 
to exposure control. 

Complete remission was primarily achieved after a job change, 
indicating that avoiding contact with allergens was crucial 
for disease resolution. Partial improvement was observed in 
cases where exposure was reduced through the use of personal 
protective equipment (PPE) and medical surveillance, suggesting 
that while protective measures may mitigate symptoms, they 
may be insufficient in the presence of intense sensitization.
Discussion.

The development of allergic contact dermatitis (ACD) in the 
metallurgical industry is a complex process where the work 
environment acts as a catalyst for sensitization. The skin barrier 
in metalworkers is frequently compromised by repetitive micro-
trauma, abrasions, and the chronic use of aggressive industrial 
soaps and degreasers that strip the skin of its natural lipid layer 
[17]. The cases predominantly affected male workers (7/10), 
reflecting the male predominance in these industries. 

According to current literature, the role of the microenvironment 
at the skin surface appears to be critical. Sweat, characterized 
by an acidic pH, has been reported to promote the corrosion of 
metallic micro-particles deposited on the skin. This chemical 
reaction facilitates the release and ionization of metals such 
as Ni²⁺ and Co²⁺, making them bioavailable for penetration 
through the stratum corneum [18]. Once these ions enter the 
epidermis, they act as haptens, binding to endogenous proteins 
to form full antigens capable of triggering a T-cell-mediated 
Type IV delayed hypersensitivity response [19]. This proposed 
mechanism from prior studies could explain why areas such as 
the neck or arms—where friction and perspiration are frequent—
are affected, even when primary contact occurs on the hands.

This synergistic effect of the industrial environment is 
particularly evident in the case of cobalt and nickel. Although 
nickel sensitivity is more common than cobalt sensitivity, the 
two are frequently associated in metalworkers due to their 
simultaneous release from alloys under the corrosive conditions 
described above. In this context, Rystedt and Fischer reported 
that one-quarter of nickel-sensitive patients developed cobalt 
allergy, and patients with simultaneous nickel and cobalt 
allergies present with more severe dyshidrotic eczema [20].

Cobalt is found in various materials. Hard metal is manufactured 
by a powder metallurgy process in which approximately 90% 
tungsten carbide, small amounts of other metal carbides, and 
polyethylene glycol are mixed with approximately 10% metallic 
cobalt, which is used as a binder. Hard metal manufacturing 

involves pressing, forming, sintering, polishing, and etching or 
color marking. Inhalation exposure to cobalt can cause cobalt-
related asthma. Hard metalworkers may experience coughing, 
wheezing, and shortness of breath, which typically improve 
over weekends and holidays [21]. Localized contact dermatitis 
has also been reported due to occupational exposure to cobalt in 
the hard metals industry [22-24].

Nickel is the most common cause of allergic contact 
dermatitis, predominantly affecting women. It is mainly due to 
early contact with jewellery and clothing containing this metal, 
or other skin contact with nickel-containing objects. However, 
occupational exposure should not be overlooked. In fact, nickel-
related allergic contact dermatitis is one of the most common 
occupational dermatoses, affecting workers in various sectors 
due to continuous exposure to this allergen in the workplace, 
as it is a metal frequently found in industrial and occupational 
products [6,8,25].

In the workplace, repeated exposure to nickel can lead to its 
deposition in the skin, which can cause chronic eczema and 
allergic contact dermatitis [7,26]. According to some published 
studies, the prevalence of occupational nickel dermatitis can 
reach up to 12% of all cases of occupational contact dermatitis 
[27]. 

The carcinogenic effects of nickel compounds are well known, 
affecting the lungs and nasal passages [28].

The hexavalent chromium compounds are sensitizers of skin 
and lung [29].

Chronic exposure to hexavalent chromium compounds can 
cause ulcerations and perforations of the nasal septum. In a 
study of 2,869 shipyard welders in Korea, found eleven cases 
of nasal septum perforation with no previous history of trauma, 
surgery, diseases or medication use which could explain these 
perforations [30].

Chronic exposure can also cause respiratory disorders, 
which may take the form of bronchitis, pneumonia, decreased 
pulmonary function or pneumoconiosis [31-33]. Furthermore, 
hexavalent chromium is an occupational carcinogen associated 
with lung cancer and sinus and nasal cancer. The International 
Agency for Research on Cancer (IARC) has concluded that there 
is sufficient evidence in humans to confirm the carcinogenicity 
of hexavalent chromium compounds as encountered in chromate 
production, chromate pigment production and chromium plating 
industries [34,35].

Vanadium is present in the alloys used in medical devices 
(dental implants, prostheses, etc.). Other sources of exposure, 
such as jewellery, tattoos, and metal tools, should also be 
considered.

Garcia-Nunez et al. [14] reported a case of allergic contact 
dermatitis caused by vanadium in a steel manufacturing worker.

Iron is a typical component of industrial products containing 
metals, particularly steel alloys. Furthermore, iron oxide 
pigments are components of tattoo inks and permanent makeup. 
Cases of occupational allergic contact dermatitis to iron have 
been reported among enamellers, toolmakers, and steel welders 
[36].

The persistence of these dermatoses across different metallic 
exposures despite the use of personal protective equipment 
(PPE) warrants careful analysis. Based on evidence reported 
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in the literature, this phenomenon may result from direct and 
unintended effects of the protective equipment itself. Previous 
studies have demonstrated that, although gloves serve as the 
primary defensive barrier, their improper use can lead to the 
so‑called “occlusive effect.” If metallic particles (such as nickel, 
cobalt, chromium, or vanadium) or industrial fluids contaminate 
the inner surface of gloves, the resulting occlusion increases 
skin temperature and perspiration. These conditions maintain 
the acidic pH that facilitates metal ionization [18] and enhance 
the permeability of the stratum corneum, thereby potentially 
increasing allergen penetration. This mechanism, described in 
prior studies, may explain why some workers in our series showed 
only partial improvement despite the use of standard PPE.

Metalworkers use cutting oils whose components, 
such as aminoazobenzene, propylene glycol, 
dibromomethylglutaronitrile, and isothiazolones, among other 
substances, are responsible for a wide range of dermatological 
contact allergies [2,3,38-40], in addition to the metals already 
mentioned, such as cobalt, chromium, nickel, and vanadium, 
among others. Therefore, the main efforts should be focused on 
controlling exposure to these substances.
Conclusion.

This case series highlights that allergic contact dermatitis 
remains a significant occupational health problem in the 
metalworking industry, primarily due to exposure to metals and 
metallurgical fluids. Cobalt chloride and nickel sulphate were 
found to be the most frequent and clinically relevant allergens, 
often producing strong patch test reactions and, in several 
cases, co-sensitization. Vanadium and potassium dichromate, 
although less prevalent, showed clear relevance in specific work 
environments and were associated with severe or persistent 
dermatitis.

According to current evidence, the development of these 
dermatoses results not exclusively from direct contact but 
from a complex interplay between the industrial environment 
and the worker’s skin biology. Theoretical models proposed 
in the literature suggest that disruption of the skin barrier by 
aggressive industrial cleansers and micro-trauma, together with 
the corrosive effect of acidic sweat on metal particles, may 
create a high-risk scenario for ion penetration and subsequent 
sensitization. This mechanism could account for the clinical 
observation that dermatitis often extends beyond the hands to 
areas such as the neck and face, where friction and perspiration 
are more pronounced.

The wide variability in latency periods, ranging from a 
few months to several decades, suggests that both prior 
sensitization and cumulative exposure play a significant role 
in the development of the disease. Workers with pre-existing 
metal allergies tended to develop occupational dermatitis 
more rapidly, while prolonged exposure over many years was 
associated with chronic and, in some cases, more extensive 
clinical presentations.

The components of cutting oils contributed to multiple 
sensitizations in some workers, underscoring the multifactorial 
nature of occupational dermatitis in metalworking environments. 
This reinforces the need to evaluate not only metals but also 
auxiliary substances such as biocides, preservatives, and 

additives in metalworking fluids during patch testing.
From a clinical and preventative perspective, avoiding 

the causative allergen was the most effective intervention. 
Complete remission was primarily achieved after a job change, 
while partial improvement was observed with reduced exposure 
through the use of personal protective equipment and medical 
monitoring. These findings emphasize that in cases of severe 
sensitization, protective measures alone may be insufficient, 
probably related to the paradoxical “occlusive effect” of gloves 
reported in the literature—where sweat and trapped metallic 
particles can actually accelerate ionization and skin penetration, 
potentially hindering full recovery.

Early identification of sensitization, strict control of exposure, 
specific health surveillance and, when necessary, reinforce the 
use of personal protective equipment or job modification are key 
strategies for preventing chronic diseases, reducing morbidity, 
and improving long-term outcomes for metalworkers.
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