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ABSTRACT
Objective
We discuss the presence of anti-keratin
antibodies (AKA) of the IgG class in
patients with defined juvenile idiopath -
ic arthritis (JIA). 
Methods
An indirect immu n o fl u o rescence test
with rat oesophagus substrate was used
for the detection and quantification of
AKA antibodies in patients’ sera. 
Results
O ve rall 30/60 patients with JIA had
sera positive for AKA (50%, p=0,0005)
ranging from 1:20 to 1:160 dilutions.
Using the cl a s s i fi c ation cri t e ria fo r
childhood idiopathic art h ri t i s , A K A
occurred in 2/7 patients with systemic
disease (28.6%), in 13/30 patients with
RF negat ive polya rt h ritis (43.3%,
p=0.008) and in 12/18 RF positive
p o lya rt h ritis (66.7%, p=0.002). A K A
were also found in a small cohort of
p atients with oligo a rt h ritis (1/3) and
psoriatic arthritis (2/2). AKA positivity
occurred in 3/26 healthy controls at a
1:20 dilution. The presence of AKA was
correlated as well as with the severity
of the disease. Our study revealed that
AKA was present ove rall in 16/29
patients (55.2%) with severe JIA and in
11/26 patients (42.3%) with non-severe
d i s e a s e. We also observed that A K A
remained positive regardless of disease
activity. AKA were detectable in 44.4%
patients with active JIA and in 45.9%
patients in the complete or near remis -
sion.
Conclusion
Our data suggest that AKA are present
in patients with JIA. However, no cor -
relation with severity or disease activi -
ty was observed.

Introduction 
Rheumatoid arthritis is the most preva-
lent systemic rheumatic disease, affect-
ing 1-2% of the population. It is char-
acterised by mononuclear cell infiltra-
tion and proliferation in the synovial
membrane causing an irreversible de-
gra d ation of the joint cart i l age and
bone stru c t u re (1). The etiology of
r h e u m atoid art h ritis remains unre-
s o l ve d, although va rious circ u l at i n g
autoantibodies directed to self-antigens
h ave been found in patient sera .

Rheumatoid factor (RF) is present in
70-90% of patients with RA and is
included in the ARA classification cri-
teria (2). Anti-keratin antibodies stain-
ing the stratum corneum of rat oesoph-
agus, as described in RA patients in
1979 by Young et al. (3), have been
shown to be the most specific serologi-
cal marker for the diagnosis of RA,
although it is less sensitive than rheu-
m atoid fa c t o r. A n t i - p e ri nu clear fa c t o r
(APF), as described by Nienhuis and
Mandema in 1964 (4), reacting with an
antigen in the keratohyaline granules of
human buccal mucosa cells was later
demonstrated to have the same speci-
ficity as AKA (5). Both AKA and APF
reacts with the epitopes of fillaggrin, a
filamentous protein located in the
human epidermis, and with other fillag-
grin-related proteins of various epithe-
lial tissues (6,7). The goal of the pre-
sent study was to test the presence of
AKA in a cohort of patients with estab-
lished juvenile idiopathic art h ri t i s
(JIA).

Patients and methods
60 patients (28 male and 32 female)
aged 4-44 years (median 18.5 years)
f rom the Outpatient Dep a rtment of
R h e u m at o l ogy, U n ive rsity Hospital
Motol in Prague were analysed for the
presence of anti-keratin antibodies in
s e rum samples. The underlying dis-
eases, using the Idiopathic Arthritides
of Childhood Classification criteria (8),
were systemic arthritis (n=7), RF-neg-
ative polyarthritis (n= 30), RF-positive
polyarthritis (n = 18), oligoarthritis (n =
3) and psoriatic arthritis (n=2). Patients
met the standard ACR (American Col-
lege of Rheumatology) criteria for dis-
ease activity measures (9) and we re
divided into two groups depending on
disease activity: 1) complete or near re-
mission with or without on-going treat-
m e n t , and 2) active disease. Pat i e n t s
were treated depending on the stage of
the disease with non-steroid antirheu-
m atics (NSAIDs), c o rt i c o s t e roids (C)
and disease-modifying anti-rheumat i c
drugs (DMARDs). Twenty-six healthy
controls (15 male and 11 female) aged
21-50 years (median 25.5 years) were
included in the study. 
An indirect immunofluorescence anti-



body test (IIF) for the detection and
quantification of anti-keratin antibodies
in human serum was used (Immu-
G l o ™ , Immco Diag n o s t i c s , B u ffa l o ,
USA). The IIF test was performed to
the manu fa c t u re r ’s instructions. In
brief, patients’sera at dilutions ranging
from 1:10 to 1:320 were incubated on
rat oesophagus sections for 30 minutes

at room temperat u re. A ny antibodies
not bound to the substrate were remov-
ed by rinsing with phosphate buffered
saline (PBS). Bound antibodies of the
IgG class were detected by incubation
(30 minutes at room temperature) with
fl u o re s c e i n - l ab e l e d, go at anti-human
polyvalent IgG (FITC-conjugate). Re-
actions were observed under a fluores-

cence microscope (BX-50, O ly m p u s ,
Japan) equipped with a wide band blue
fluorescence cube for FITC (U-MWB,
450-480 nm) at a mag n i fi c ation of
200x or greater. Positive as well as neg-
ative controls were included with each
test run. The results of the test for AKA
were reported as positive with a titer ≥
1:20 (Fig. 1). 
The Fisher exact test was used for the
statistical analysis. 

Results 
Overall 30 out of 60 patients with JIA
had sera positive for anti-keratin anti-
bodies (AKA) of the IgG class (50%, p
= 0.0005) ranging from 1:20 to 1:160
dilutions. Fo l l owing the ch i l d h o o d
cl a s s i fi c ation cri t e ria for idiopat h i c
arthritis, anti-keratin antibodies occur-
red in 2 out of 7 patients with systemic
disease (28.6%), in 13 out of 30 pa-
tients with RF negat ive polya rt h ri t i s
(43.3%, p=0.008), and in 12 out of 18
RF positive polya rt h ritis (66.7%, p =
0.002). AKA were also found in a small
c o h o rt of patients with oligo a rt h ri t i s
(1/3) and psoriatic arthritis (2/2). AKA
positivity occurred in 3 out of 26 heal-
thy controls at a 1:20 dilution. Another
23 healthy volunteers had serum nega-
tive for AKA antibody (Table I). 
When we corre l ated the presence of
AKA antibodies with disease activity,
we found that antibodies were present
in 8 out of 18 patients with active JIA
(44.4%) and in 17 out of 37 patients in
the complete or near remission group
(45.9%). The lack of a significant dif-
ference between these two groups of
patients confirmed that AKA remains
positive regardless of disease activity
(Table II).
Our study revealed that AKA was pre-
sent overall in 16 out of 29 patients
(55.2%) with severe JIA and in 11 out
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Fig. 1. Anti-keratin antibody of the IgG class on rat oesophagus substrate (magnification 200x).

Table I. The frequency of anti-keratin antibodies in patients with juvenile idiopathic arthri-
tis and healthy volunteers.

Number of patients with JIA Healthy
AKA Overall Systemic Polyarthritis Polyarthritis Oligo- Psoriatic donors
(titer) disease RF negative RF positive arthritis Arthritis

Negative 30 5 17 6 2 0 23

1:20 12 1 4 6 0 1 3

1:40 13 1 6 5 1 0 0

1:80 4 0 2 1 0 1 0

1:160 1 0 1 0 0 0 0

≤ 1:320 0 0 0 0 0 0 0

60 7 30 18 3 2 26

% AKA + 50 28.6 43.3 66.7 - - 11.5

Fisher test p=0.0005 - p=0.008 p=0.0002 - -

Table II. Anti-keratin antibodies and disease activity in patients with juvenile idiopathic arthritis.

AKA Overall Systemic disease RF negative polyarthitis RF positive polyarthitis 
(titer) Active Active Active Active

Remission disease Remission disease Remission disease Remission disease

Negative 20 10 4 1 13 6 3 3

Positive 17 8 2 0 6 5 9 3

37 18 6 1 19 11 12 6

Fisher test p=0.65 p=1 p=0.75 p=0.94



of 26 patients (42.3%) with non-severe
disease; however, this did not reach sta-
tistical significance (p=0.24) (Tabl e
III). Neve rt h e l e s s , a higher titer of
AKA positivity was observed in pa-
tients with severe disease. 

Discussion
A n t i - ke ratin antibodies, i n i t i a l ly des-
cribed by Young et al., were found to
be highly specific for RA (3). The pro-
portion of patients with RA who have
AKA varies in different studies (10).
Mallya et al. reported AKA positivity
in 69% of patients with classical or def-
inite RA (11), and Sharma et al. in 56%
of studied RA cases (10). Significantly
lower frequencies of AKA (32.9 - 38%)
have been found in cohorts of patients
with early RA compared with estab-
lished RA patients (12, 13). 
Our data showed a higher overall inci-
dence of AKA in 30 out of 60 studied
patients with established JIA (50%, p=
0.0005) when compared with the study
by Gabay et al. on 124 children with
d i ffe rent onset pat t e rns of juve n i l e
ch ronic art h ritis (JCA), wh e re anti-
keratin antibodies were detected only
in 27% of all studied patients (16).
Using the indirect immunofluorescence
on oesophagus sections, we observed
AKA positivity in 66.7% of patients
with RF positive polyarthritis (12/18,
p= 0.002), in 43.3% of patients with RF
negative polyarthritis (13/30, p=0.008)
and in 28.6% of patients with systemic
disease. However, the differences be-
tween the categories did not reach sta-
tistical significance. Like Gabay et al.
(16), we confirmed that AKA could not
be considered specific for any subset of
JCA as the percentages of serum sam-
ples positive for AKA did not differ
significantly across JIA subgroups. 
On the contrary, unlike Gabay et al.
(16) who observed a signifi c a n t ly

greater proportion of AKA only in RF
negative polyarthritis patients (10 of 42
cases) compared to healthy contro l s ,
we found that AKA positivity was sig-
nificantly higher in patients with sero-
negative as well as seropositive poly-
arthritis. However, the small cohort of
7 sero p o s i t ive polya rt h ritis pat i e n t s
studied may not to significantly influ-
ence the final result. Meyer et al . also
detected AKA by the same IIF on rat
oesophagus sections in 58% of sero-
p o s i t ive and 41% of sero n egat ive
rheumatoid polyarthritis patients (14).
In our cohort of patients with JIA, the
presence of AKA was not correlated
with the severity of the disease. This
data confirms similar findings by Ga-
bay et al. (16) in patients with JCA and
by Sharma et al. (10), Mallya et al. (11)
and Meyer et al. (14) in cohorts of pa-
tients with RA. Our study revealed that
AKA frequency was lower in the group
of patients with non-seve re disease
than in patients with severe JIA; how-
ever, this difference did not reach sta-
tistical significance (p=0.24). 
C o rdonnier et al. found that A K A
and/or APF did not become negative in
RA patients on second-line drug thera-
py with methotrexate, gold, sulphasa-
lazine, hydroxychloroqiune or corticos-
teroids, despite the loss of RF positivity
and the achievement of well-controlled
joint disease (15). Similarly, we ob-
served that AKA remained positive re-
gardless of disease activity. AKA were
detectable in 44.4% patients with active
JIA and in 45.9% patients in the com-
plete or near remission. These dat a
confirmed as well as the results of Ga-
bay et al . study (16) done on 124 JCA
patients concerning no relation of AKA
status to disease activity.
We conclude that the presence of AKA
is not specific to any JIA patient cate-
gory. Futhermore, no relation between

the presence of AKA and disease sev-
erity or activity was found. 
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