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L E T T E R  T O  T H E  E D I T O R

Palmoplantar keratoderma as a clinical feature of pathogenic 
variants in the filaggrin gene

Pathogenic variants in the filaggrin (FLG) gene are known 
to cause ichthyosis vulgaris (IV) and predispose to atopic 
dermatitis (AD) with a semi-dominant inheritance pattern. 
IV is characterized by excessive scaling, xerosis, keratosis pi-
laris, hyperkeratosis and palmar hyperlinearity.1 Hereditary 
palmoplantar keratoderma (hPPK) is a group of rare inher-
ited disorders characterized by excessive thickening of the 
palmar and plantar epidermis. Currently, about 140 genes 
have been associated with various forms of hPPK, with 20 
involved in isolated hPPK.2,3 PPK in combination with ich-
thyosis is frequently seen.1,4–6 To our knowledge, pathogenic 
variants in the FLG gene have not been described before as 
a cause of PPK and PPK has not been included in the list 
of FLG-related symptoms. In a Dutch cohort of about 200 
patients diagnosed with PPK in two Centres of Expertise for 
Genodermatoses, Maastricht University Medical Centre+ 
(MUMC+) and University Medical Centre Groningen 
(UMCG), we identified 22 patients from different families 
with PPK, who had monoallelic or biallelic pathogenic FLG 
variants (Table 1). In 17/22 (77%), the genetic analysis com-
prised whole exome sequencing (WES)-based skin panels 
containing all known PPK genes, and no other pathogenic 
variants in these genes were identified. The study was 
done as a part of the KERATT project (Medical Ethical 
Committee of the MUMC+ 2020-2268). Ten patients were 
heterozygous (FLG−/+), six homozygous (FLG−/−) and 
six compound heterozygous (FLG−/−) for pathogenic FLG 
variants encompassing nonsense or frameshift mutations 
which introduced a preliminary stop codon. Two novel 
loss-of-function FLG variants were identified (c.10086del 
p.(His3365Ilefs*27) and c.5842G>T p.(Glu1948*)). Patients' 
age at diagnosis varied from 2 to 68 years (median 21 years) 
and was significantly lower in the FLG−/− group, 12 versus 
33 years in FLG−/+ patients, p = 0.04. The clinical presen-
tation was characterized by diffuse PPK (100%) with most 
patients showing palmoplantar erythema (82%), palmar 
hyperlinearity (91%), transgrediens (62%) and generalized 
xerosis cutis (100%) (Figure 1). The severity of the PPK was 
variable (41% mild, 45% moderate, 14% severe), and not sig-
nificantly correlated with FLG status or age. AD was seen in 
23% of patients, all of them being FLG−/−. The palmoplan-
tar skin changes did not match the clinical presentation of 
hand/foot eczema, and the characteristic symptom of itch 

was missing.7 The family history was positive for atopic dis-
eases in 55%, PPK in 36% and other IV symptoms in 27%. 
The family history of PPK might be underreported due to 
the retrospective character of the study, variable clinical 
presentation and variable expression. The clinical presen-
tation could further vary due to the semi-dominant inher-
itance pattern, (epi)genetics, environmental factors and 
dysbiosis of the skin microbiome. A limitation of this study 
is that in 23% cases, only the FLG gene was tested; however, 
the reason was the similarity of the phenotype to earlier 
tested patients. The fact that in 17/22 patients, variants in 
all currently known PPK genes were excluded, supports our 
theory that the detected FLG variants are indeed causing 
PPK. Nonetheless, a possible role of still undiscovered PPK 
genes cannot be excluded. However, the strong association 
with generalized xerosis cutis (100%) and hyperlinearity of 
palms (91%) underlines PPK as a possible sign of IV. AD was 
present in 5 of 22 cases, all of them having biallelic FLG vari-
ants, making it not a distinctive symptom in our cohort, but 
suggestive for being part of the FLG null phenotype. The re-
ported carrier frequency of pathogenic FLG variants in the 
healthy population ranges from 4% to 9%.4,8,9 We believe 
that the mild to moderate PPK in patients with FLG variants 
is underreported. Based on the presented cohort, we suggest 
screening of the FLG gene in case of a diffuse PPK, espe-
cially if it is accompanied by hyperlinearity, transgrediens, 
erythema and/or xerosis cutis. The presence of eczema or 
a history of atopy is not a prerequisite. We propose to add 
PPK to the list of symptoms associated with IV.
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F I G U R E  1   The clinical presentation of patients with palmoplantar keratoderma (PPK) due to mono- or biallelic pathogenic variants in FLG. (a–c) 
Mild forms of diffuse PPK with erythema (in b) and hyperlinearity (a = patient ID 1; b,c = patient ID 9). (d,e) Moderate diffuse PPK accompanied with 
hyperlinearity (patient ID 12). (f,g) Moderate presentation of PPK, more pronounced in the palms of the hands with erythema (patient ID 16). (h–l) 
Moderate diffuse PPK accompanied by erythema (in h-l), hyperlinearity (in h–k) and transgrediens (in i,l) (h,i = patient ID 11, j–l = patient ID 17). (m–o) 
Severe presentation of diffuse PPK with erythema (m = patient ID 21, n,o = patient ID 22).

(a)

(e)

(h) (k)

(l) (m) (n) (o)

(i) (j)

(f) (g)

(b) (c) (d)
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