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Non-pigmenting fixed drug eruption (NPFDE) is a subtype of fixed drug

eruption (FDE) in which repeated eruptions occur at the same site. Clinically,

NPFDE disappears without pigmentation changes; however, it sometimes

causes fever or arthralgia. Its histopathological characteristics reportedly

include infiltrations of CD8-positive T cells with a paucity of melanocytes

as compared to FDE. We present the first case of severe NPFDE exhibiting

general symptoms caused by chondroitin sulfate sodium. The patient was

a 44-year-old man. Intravenous injection of chondroitin sulfate sodium

caused erythema in the affected area. A histopathological examination of

the biopsy tissue revealed infiltration of CD3-positive lymphocytes (both

CD4-positive and CD8-positive lymphocytes) into the epidermis, minimal

liquefaction degeneration in the basal layer of the epidermis, and few dermal

melanophages, which may be responsible for non-pigmentation.

KEYWORDS
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Non-pigmenting fixed drug eruption (NPFDE) is a rare subtype of fixed drug eruption
(FDE) characterized by repeated eruptions occurring at the same site (1). Clinically,
NPFDE resolves without pigmentation changes; however, it sometimes causes fever or
arthralgia (1, 2). Herein, we present a case of severe NPFDE exhibiting general symptoms
caused by chondroitin sulfate sodium. To the best of our knowledge, this is the first case
of its kind. Moreover, the histopathological examination of the biopsy specimen from
our patient showed NPFDE characteristics that possibly caused the clinical phenotype
(1, 3, 4).

The patient was a 44-year-old male involved in a traffic accident that resulted in
neck pain. He was treated with an intravenous injection of a mixed agent containing
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FIGURE 1

Clinical features. (a–e) Erythematous skin eruptions that first appeared on the right knee and subsequently spread all over the body, except for
the upper back and the ends of the extremities, at the first consultation. (f) Clearly demarcated erythema on the right knee only after the
intravenous injection (as is) with the mixed agent containing chondroitin sulfate sodium and sodium salicylate. (g) Clearly demarcated erythema
on the right knee after intravenous injection with chondroitin sulfate sodium (as is).

chondroitin sulfate sodium and sodium salicylate three times
every second day. Four days after three courses of treatment
(total chondroitin sulfate sodium = 600 mg), the patient
developed erythematous skin eruptions with clear boundaries,
which started on the right knee and subsequently spread all
over the body except for the upper back and the ends of the
extremities. Additionally, the patient had fever and arthralgia
(Figures 1a–e).

The histopathological examination revealed infiltration
of CD3-positive lymphocytes (both CD4-positive and
CD8-positive lymphocytes) into the epidermis. In addition,
there was minimal liquefaction degeneration in the basal
layer of the epidermis and few dermal melanophages
(Figures 2a–e). Furthermore, Melan-A staining did not
reveal a paucity of melanocytes, and Fontana-Masson staining
did not show increased staining (Figures 2f,h). Additionally,
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FIGURE 2

Histopathological features. (a,b) Hematoxylin-eosin staining of a skin biopsy specimen from the right knee at the first consultation showing
minimal liquefaction degeneration in the basal layer of the epidermis. Also, lymphocytes and eosinophils are observed around the blood vessels
of the dermis [panel (a) × 40, panel (b) × 200]. (c) CD3 staining showing positive results in the cell infiltrations (× 200). (d) CD4 staining showing
positive results in the cell infiltrations (× 200). (e) CD8 staining showing positive results in the cell infiltrations (× 200). (f) Melan-A staining
showing positive results in melanocytes (× 200). (g) Few melanophages in the dermis with CD68-positive staining (× 200).

(Continued)
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FIGURE 2 (Continued)

(h) Fontana-Masson staining showing no increased staining (× 200). (i) Myeloperoxidase staining showing negative results in the cell infiltrations
(× 200). (j,k) Hematoxylin-eosin staining of a skin biopsy specimen from the right knee after the challenge test by intravenous injection (as is)
with the mixed agent containing chondroitin sulfate sodium and sodium salicylate showing minimal liquefaction degeneration in the basal layer
of the epidermis. Also, lymphocytes and eosinophils are observed around the blood vessels of the dermis [panel (j) × 40, panel (k) × 200)]. (l)
CD3 staining showing positive results in the cell infiltrations (× 200). (m) CD4 staining showing positive results in the cell infiltrations (× 200). (n)
CD8 staining showing positive results in the cell infiltrations (× 200). (o) Melan-A staining showing positive results in melanocytes (× 200). (p)
Few melanophages in the dermis with CD68-positive staining (× 200). (q) Fontana-Masson staining showing no increased staining (× 200). (r)
Myeloperoxidase staining showing negative results in the cell infiltrations (× 200).

myeloperoxidase staining of the cell infiltrations was negative
(Figure 2i), and eosinophils were observed around the blood
vessels in the dermis (Figures 2a,b).

The mixed agent treatment (containing chondroitin sulfate
sodium and sodium salicylate) was discontinued, and the patient
received topical clobetasol propionate and an oral antihistamine,
which alleviated his skin eruptions within a week, leaving
no pigmentation.

The patient provided written informed consent to undergo
further testing to isolate the cause of the erythema after we
excluded viral etiologies. A patch test was performed on the
patient’s upper back (unaffected skin) and the right knee
(affected skin), where the erythema first developed, to check
for any reaction to the mixed agent containing chondroitin
sulfate sodium and sodium salicylate. Both sites were negative.
Additionally, the results for the prick and intracutaneous tests
at the left forearm were negative. While intravenous injection
(1%; 2 mg of chondroitin sulfate sodium) with the mixed
agent elicited a negative response, the intravenous injection
(as is; 200 mg of chondroitin sulfate sodium) with the mixed
agent led to erythema recurrence without pigmentation in
the right knee alone, where marked erythema was initially
noted (Figure 1f) after 24 h, and without fever and arthralgia.
Histopathological examination of the erythematous lesion
revealed similar characteristics to those noted previously
(Figures 2j–r). Consistent with the clinical images of the
knee, histopathological examinations showed hyperkeratosis,
potentially caused by mechanical stress.

Subsequently, the effects of chondroitin sulfate sodium and
sodium salicylate were independently examined. The results
of patch and prick tests on the upper back and right knee
with the individual components were negative. No changes
occurred after intravenous injections with sodium salicylate
(1% and as is) and chondroitin sulfate sodium (1%). However,
intravenous injection with chondroitin sulfate sodium (as is)
caused erythema recurrence without pigmentation in the right
knee alone, similar to the response of the mixed agent (as is)
(Figure 1g). Therefore, the patient was diagnosed with NPFDE
caused by chondroitin sulfate sodium.

This report emphasizes two critical learning points. First,
this was the first case of severe NPFDE exhibiting general
symptoms caused by chondroitin sulfate sodium. Second, the
NPFDE lesion was characterized by infiltration comprising of
CD4-positive and CD8-positive T cells, minimal liquefaction

degeneration in the basal layer of the epidermis, and few
dermal melanophages. A previous study reported increased
CD8-positive T cells in an NPFDE lesion (2); however, in our
patient, both CD4- and CD8-positive T cells were present.
Therefore, we hypothesized that these CD4-positive T cells
might be regulatory T cells, which predominantly infiltrate the
lesion, resulting in lesser liquefaction degeneration and a rapid
resolution of inflammation. However, further studies are needed
to confirm this.

Fixed drug eruption (FDE) is normally characterized
by liquefaction degeneration in the basal layer and dermal
melanophages, leading to clinical pigmentation (5). However,
in our patient, the liquefaction degeneration in the basal layer
was minimal, and the number of melanophages in the dermis
was limited, despite excessive intraepidermal inflammatory
cell infiltration. This can be attributed to the absence of
melanophages in the dermis, due to minimal liquefaction
degeneration, and the presence of a majority of the CD4-positive
and CD8-positive T cells in the epidermis and not the basal
layer. As previously reported, these factors may be responsible
for the lack of pigmentation (5).

Our report has several limitations. First, our observation
is based on a single case. Second, our patient did not react
to the patch test, even in the affected area. Andrade et al. (4)
have recommended performing the patch test a few weeks to
a few months after resolution due to a potential refractory
period, which may explain this result (4, 6). Additionally,
they reported that less than half the patch tests were reactive,
even in the affected area because of some potential reasons
such as penetration rate and molecular size of drugs, features
of vehicles, and lack of systemic transformation for immune
response activation (4, 6). In these cases, oral challenge and
intravenous injection of culprit drugs, epidermal thinning (e.g.,
tape stripping), increased concentration of drugs, and prolonged
duration of occlusion may be useful (4, 6).

Nonetheless, we report a rare, severe case of NPFDE
showing general symptoms, characterized by minimal
liquefaction degeneration with few dermal melanophages and
increased CD4-positive and CD8-positive T cells. Chondroitin
sulfate sodium is a dietary supplement, commonly used to
treat osteoarthritis (7). Therefore, this report may serve as
a cautionary case, urging clinicians to consider the risk of
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NPFDE in any case of erythema following chondroitin sulfate
sodium administration.
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