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Twenty-two allergens including gold sodium thiosulfate (GST) of the

TRUE Test were approved as the Patch Test Panel (Sato Pharmaceuti-

cal, Tokyo, Japan) in Japan in 2015. The current Japanese baseline

series consists of that panel and two other allergens since 2015.1

After this series was available, many cases of late-onset positive reac-

tions to GST were reported.2 We encountered two such cases that

we studied histologically and immunohistologically.

CASE REPORTS

Case 1 A 29-year-old woman was patch tested with Japanese base-

line series in 2015. Past medical history included urticarial vas-

culitis. The patient had dental metal implants, and she had her

earlobes pierced 10 years earlier (Table S1). We recorded posi-

tive reactions to nickel sulfate and thiomersal and negative

ones to others, including gold sodium thiosulfate (GST) on day

(D) 7. Because the patient developed a pruritic rash 44 days

after application, she presented to the dermatology depart-

ment the next day. Physical examination revealed rectangle-

shaped edematous erythema with vesicles at the site where

GST had been applied. We biopsied this reaction that same

day. Histopathological findings demonstrated perifollicular infil-

trate of lymphoid cells in the upper and middle dermis (Figure

1A). Liquefaction was noted in the epidermis and outer root

sheath (Figure 1A). The phenotype of lymphoid cells showed

that most were characterized by CD3+ cells, and CD20+ cells

were mingled. Among the former, the number of CD4+ cells

were significantly more frequent than CD8+ ones (Figure 2A,B).

CD1a+ cells were observed in the epidermis (Figure 2C) and

CD68+ cells in upper dermis.

Case 2 A 23-year-old woman was patch tested as above for screen-

ing. Past medical history included inflammatory bowel disease.

The patient received dental metal implants when about 10

years old, and was treated by an orthodontist 7 years before

consultation (Table S1). She never had her body pierced

(Table S1). While all applied allergens were negative at D2, D3,

and D7, she developed a pruritic rash 1 month after applica-

tion. Because that rash had not disappeared, she presented at

the dermatology department 79 days after application. Physical

examination revealed a dark reddish, infiltrated erythema with

scattered papules at the site where GST had been applied. This

was biopsied on the same day. Histopathological findings dem-

onstrated dense infiltrate of lymphoid cells in the upper and

middle dermis, in particular, perifollicular regions, respectively

(Figure 1B). These cells included atypical lymphocytes and cells

with nuclear fission (Figure 1C ). The phenotype of lymphoid

cells showed that CD3+ cells infiltrated, and CD20+ and

CD79a+ B cells were interposed. There was no significant dif-

ference between the number of CD4+ and CD8+ cells (Figure

2D,E), and there were many CD1a + cells in the epidermis

(Figure 2F) and CD68+ cells in the dermis.

DISCUSSION

Although a late-onset reaction to gold is not rare, its mechanism is

controversial.3-7 One hypothesis is sensitization to gold due to patch

testing, especially if such patients sometimes positively reacted to

gold at D3 on a second patch testing.2 Another notion is that patch

test reactions to gold may be affected by serum gold level.8

Möller et al described histological and immunohistological find-

ings of long-lasting patch test reactions to gold: Those were charac-

terized by intense dermal infiltrate of CD4+ and CD8+ cells.9 In

addition, they analyzed flare-up reactions to gold and suggested that

antigen-presenting cells may be instrumental in such reactions.10,11

We compared the histopathological and immnunohistological

findings of these cases. At first, the difference between two cases
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was spread of inflammation: limited in the upper dermis and peri-

follicular regions in case 1, and reaching into the deeper dermis in

case 2. Second, composition of the cellular infiltrate was different:

CD4+ cells mainly in case 1, and various ones in case 2. Persistent

nodules on ear piercing sites are the most frequent feature of

allergic contact dermatitis to gold.12,13 Histopathological findings

of the nodules were dense infiltration in dermis, and some cases

showed pseudolymphoma-like reactions.12-15 Therefore, various

cells including atypical lymphoid cells should be regarded as aller-

gic reactions to gold.

Metal allergy is not an allergic reaction to a metal itself but to an

ionized metal.16 Gold is known as a metal whose potentials of elec-

trode reactions are high and which has the lowest ionization tendency

among metals.17 To develop contact dermatitis, causative agents

including metals have to be absorbed. In this process, hair follicles play

an important role not only for the penetration of chemicals, but also

as a reservoir of penetrating substances.18 We speculate two possibil-

ities for late-onset reactions to GST. One is that ionized gold might

take longer than other metals for penetration in some gold-sensitive

individuals. Another is that gold ions could be hardly recognized by

F IGURE 1 Comparison of
histopathological findings
between cases 1 and 2.
(A) case 1. lower magnification.
(B) case 2. lower magnification.
(C) case 2. higher magnification

F IGURE 2 Comparison of phenotype (CD4, CD8, and CD1a) between cases 1 and 2
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immune system. This is based on findings of case 1: Inflammation is

present at limited sites in and around hair follicles, despite 44 days

post application. Findings of case 2 suggested that absorbed gold ions

left hair follicles and diffused to the surrounding spaces. Bruze et al

suggested a third possibility, namely, that the general anti-

inflammatory properties of gold salts might influence such late-onset

reactions.19 Positive reactions to gold last a long time. This suggests

that ionized gold was still present, and allergic reactions to it were

persistent in such cases. Immunohistological findings of case 2 con-

firmed this, since more Langerhans cells were observed and their mor-

phology was more activated than in case 1. Pita da Veiga et al

described Langerhans cell hyperplasia at late and persistent reaction

to GST.20 Bruze et al suggested that long duration may be explained

by a tendency to initiate chronic inflammation.19

In conclusion, we speculate that late reaction to GST may be due

to the specific characteristics of gold ions in terms of penetration into

skin and/or being recognized by the immune system. In addition,

long-persistent positive reactions to gold might be due to the pres-

ence of diffused gold ions, which are eliminated only slowly.

ACKNOWLEDGEMENT

We gratefully acknowledge the help of Prof. Howard I. Maibach, MD.

AUTHOR CONTRIBUTIONS

Yuriko Iwahashi: Writing-original draft. Hanako Takei: Methodology.

Yurina Kasa: Formal analysis. Hirokazu Uno: Data curation. Shinpei

Ohtoshi: Data curation. Tokio Nakada: Supervision.

CONFLICT OF INTERESTS

The authors declare no potential conflict of interests.

ORCID

Tokio Nakada https://orcid.org/0000-0002-4963-9337

REFERENCES

1. Matsunaga K. Handbook of Allergens: Japanese Standard Allergen

(2015). Tokyo: Gakken Medical Shujunsha Co., Ltd; 2016.

2. Suzuki K, Yagami A, Ito A, et al. Positive reactions to gold sodium thio-

sulfate in patch test panels (TRUE test) in Japan: a multicentre study.

Contact Dermatitis. 2019;80(2):114-117.

3. Andersen KE, Jensen CD. Long-lasting patch reactions to gold sodium

thiosulfate occurs frequently in healthy volunteers. Contact Dermati-

tis. 2007;56(4):214-217.

4. Shibata Y, Ohko K, Sano S. Can patch test sensitization with gold

sodium thiosulfate be ruled out? - a case report. Contact Dermatitis.

2018;78(1):94-95.

5. Hamann D, Hamann CR, Hamann C, Bruze M, Fowler JF Jr. Response

to: can patch test sensitization with gold sodium thiosulfate be ruled

out?-a case report. Contact Dermatitis. 2018;79(1):56-57.

6. Suzuki K, Yagami A, Ito A, Kanto H, Matsunaga K. Response to

Hamann et al. Contact Dermatitis. 2019;81(2):157.

7. Hamann D, Hamann C, Fowler JF Jr, Andersen KE, Bruze M.

Response to: positive reactions to gold sodium thiosulfate in patch

test panels (TRUE test) in Japan: a multicentre study. Contact Dermati-

tis. 2019;81(2):156.

8. Ekqvist S, Lundh T, Svedman C, et al. Does gold concentration in the

blood influence the result of patch testing to gold? Br J Dermatol.

2009;160(5):1016-1021.

9. Möller H, Larsson Å, Björkner B, Bruze M. The histological and

immunohistochemical pattern of positive patch test reactions to

gold sodium thiosulfate. Acta Derm Venereol. 1994;74(6):

417-423.

10. Möller H, Larsson Å, Björkner B, Bruze M, Hagstam A. Flare-up at

contact allergy sites in a gold-treated rheumatic patient. Acta Derm

Venereol. 1996;76(1):55-58.

11. Larsson Å, Möller H, Björkner B, Bruze M. Morphology of endoge-

nous flare-up reactions in contact allergy to gold. Acta Derm Venereol.

1997;77(6):474-479.

12. Nakada T, Iijima M, Fujisawa R, Nakayama H. A clinical, histopatho-

logical, immunohistopathological study on gold dermatitis due to ear

piercing. Jpn J Dermatol. 1992;102(7):815-825.

13. Nakada T, Iijima M, Nakayama H, Maibach HI. Role of ear piercing in

metal allergic contact dermatitis. Contact Dermatitis. 1997;36(5):

233-236.

14. Iwatsuki K, Tagami H, Moriguchi T, Yamada M. Lymphadenoid struc-

ture induced by gold hypersensitivity. Arch Dermatol. 1982;118:608-

611. PMID: 7103532

15. Hostynek JJ. Gold: an allergen of growing significance. Food Chem

Toxicol. 1997;35(8):839-844.

16. Nakayama H. New aspects of metal allergy. Acta Dermatovenerol

Croat. 2002;10(4):207-219.

17. Jellesen M. Metals and corrosion. In: Chen J, Thyssen J, eds. Metal

allergy. Cham: Springer; 2018:17-22.

18. Filon F. Penetration of metals through the skin barrier. In: Chen J,

Thyssen J, eds. Metal allergy. Cham: Springer; 2018:67-74.

19. Bruze M, Hedman H, Björkner B, Möller H. The development and

course of test reactions to gold sodium thiosulfate. Contact Dermati-

tis. 1995;33(6):386-391.

20. Pita da Veiga G, Sainz-Gaspar L, Suarez-Penaranda JM, Sanchez-

Aguilar D, Vazquez-Veiga H, Fernandez-Redondo V. Late cutaneous

reaction after gold patch testing with features of Langerhans cell

histiocytosis. Contact Dermatitis. 2019;81(4):291-292.

SUPPORTING INFORMATION

Additional supporting information may be found online in the

Supporting Information section at the end of this article.

How to cite this article: Iwahashi Y, Takei H, Kasa Y, Uno H,

Ohtoshi S, Nakada T. Histological and immunohistological

study of late-onset reactions to gold sodium thiosulfate.

Contact Dermatitis. 2020;1–3. https://doi.org/10.1111/cod.

13592

IWAHASHI ET AL. 3

https://orcid.org/0000-0002-4963-9337
https://orcid.org/0000-0002-4963-9337
https://doi.org/10.1111/cod.13592
https://doi.org/10.1111/cod.13592


Table 1. Comparison of clinical findings between case 1 and 2.

Case 1 Case 2

Age, Gender 29Y，F 23Y, F

Dental metal + - (+ when infant)

Ear piercing + -

Onset of positive reaction 79 days post application 1 month post application

Period between onset and removal 1 day 7 weeks
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