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Letter

New-Onset Salt-and-Pepper Skin Changes 
Associated With Vaccination and Trauma in 
Systemic Sclerosis: Immunity Matters
To the Editor:

In the recent issue of The Journal of Rheumatology, Chung et al1 

reported the associations of perifollicular hypopigmentation 
with disease subtypes and organ involvement in a systemic scle-
rosis (SSc) cohort in the United States. Perifollicular hypopig-
mentation, also termed salt-and-pepper appearance, is a typical 
manifestation in SSc. However, as the authors mentioned,1 
the etiopathogenesis is not well understood and relatively  
unexplored. Herein, we report 2 interesting cases that shed light 
on the pathogenesis of salt-and-pepper appearance. This study 
was approved by the Committee of Renji Hospital, Shanghai, 
China (ID: 2017[201]). The patients gave written informed 
consent to publish their case details.
 The first case was an Asian woman in her 40s with SSc who 
developed salt-and-pepper skin changes on her injected arm after 
influenza vaccination (Figure A). She reported that patches of 
erythematous swelling appeared soon after she got vaccinated, 
followed by pruritus and skin color change. The affected areas 
gradually became thicker. Physical examination showed sclero-
dactyly and salt-and-pepper appearance on the right arm. 
Laboratory examinations revealed positive anti-Scl70 antibodies. 
 The second case was an Asian woman in her 60s with SSc 
who presented with arc-shaped salt-and-pepper skin changes 
on the left forearm for a week (Figure  B). Her forearm was 

burned by moxa sticks when she was performing thunder-fire 
moxibustion, a form of heat therapy in traditional Chinese 
medicine (Figure B). When her arm recovered, there appeared 
an arc-shaped depigmented lesion, fully matching the burned 
area. Physical examination revealed periungual erythema; skin 
thickening of hands, neck, and anterior chest; pitting scars on 
fingertips; and calcific deposits in the left middle finger. Salt-and-
pepper appearance was also present on dorsal hands, forehead, 
neck, clavicles, back, and retroauricular area. Immunologic inves-
tigations also revealed positive anti-Scl70 antibodies. Of note, 
cutaneous fibrosis of the arc-shaped depigmented area was not 
found at the 1-year follow-up visit. 
 We present for the first time, to our knowledge, 2  cases of 
new-onset salt-and-pepper skin changes associated with external 
factors in patients with SSc. These 2 cases provide insights into 
the pathogenesis of salt-and-pepper appearance. In case 1, the 
strong temporal and spatial association between salt-and-pepper 
appearance and influenza vaccination prompted us to suspect a 
causal connection. With the activation of cellular and humoral 
immune factors in SSc,  the immunogenic components of the 
vaccine might have triggered an abnormal immune response that 
resulted in the destruction of melanocytes. In case 2, the immune 
system was activated and immune cells were recruited to the 
wounded area to promote the healing process after tissue injury. 
Hence, it is likely that the depigmentation in salt-and-pepper 
appearance arises on an immunological basis. Of note, deposits 
of IgG and IgM were observed in the depigmented areas in some 
patients with SSc.2 
 Intriguingly, a recent study3 reported a case series of effective 
treatment of salt-and-pepper appearance with mycophenolate 
mofetil (MMF) in autoimmune sclerosing disease. MMF is a 
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Figure. New-onset salt-and-pepper appearance secondary to vaccination or trauma. (A) Salt-
and-pepper skin changes on the injected arm after influenza vaccination. (B) Arc-shaped salt-
and-pepper skin changes after being burned by the edge of cylindrical moxa sticks (upper right, 
inset) during moxibustion treatment.
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lymphocyte selective immunosuppressive agent that inhibits 
de novo purine synthesis, on which T cell and B cell prolifera-
tion rely almost solely. MMF was later found to have antifibrotic 
effects; however, on the molecular level, the therapeutic effect 
of MMF on skin thickening was paralleled by the reduction of 
inflammatory gene signatures in the skin.4 Therefore, the immu-
nosuppressive effects of MMF likely explained the efficacy. Also, 
there is another report that suplatast tosilate, a drug that selectively 
inhibits the T helper type 2 cytokines, showed great efficacy in the 
treatment of salt-and-pepper skin pigmentation changes.5
 The current study by Chung et al1 provided important 
information that perifollicular hypopigmentation occurred on  
nonsclerotic skin as well. This finding was mentioned in a case 
report previously6 and applied to our case 2 as well. Hence, it is 
more likely that salt-and-pepper appearance occurs on an auto-
immune basis rather than on a fibrotic basis. 
 Chung et al argued that perifollicular hypopigmentation also 
occurred in regions unlikely to experience significant trauma 
(chest, abdomen).1 We think it is an interesting question for 
further exploration; meanwhile, microtrauma caused by friction, 
pressure, and the like should also be considered.
 Salt-and-pepper appearance is strongly associated with 
diffuse SSc and higher modified Rodnan skin score, and 
disproportionately affects people with skin of color. In White 
people, the contrast between depigmented and normal skin 
may be minimal due to the light skin. However, it is a major 
aesthetic problem to people with darker skin.7,8 Despite this fact,  
salt-and-pepper appearance is rarely included in clinical studies 
or basic research. Hence, we applaud the efforts of the authors to 
thrust it into the limelight. Our cases provide clues that external 
factors such as trauma and inflammation might contribute to 
the genesis of salt-and-pepper appearance under the aberrant 
immune microenvironment in individuals with SSc. Actually, 
many interesting questions regarding salt-and-pepper appear-
ance are waiting to be answered. One example is the “sparing 
phenomenon,” in which pigment can be preserved in perifollic-
ular areas, over the superficial veins,9 or in skin creases and folds.10 
More studies are warranted, and we believe the investigation into 
this unique finding would certainly advance our knowledge of 
SSc pathogenesis.
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