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Background: Adult onset Still Disease (AoSD) is a rare systemic polygenic non-familial
autoinflammatory disease. There is no specific biological parameter for diagnosis of AoSD
today. The current study was designed to investigate serum level of tumor markers, and
possible relationships with clinical presentations and other inflammatory markers in
patients with AoSD. It appears that this is the first paper on the association between AoSD
and tumor markers.

Methods: A total of 61 patients diagnosed with AoSD were included in this retrospective
study. The clinical characteristics and baseline laboratory results at diagnosis were obtained
from medical charts. Patients with higher or normal tumor marker levels were subgrouped
and compared according to all of the clinical and laboratory parameters. Statistical analysis
was performed using Jamovi (Version 1.2.22) and JASP Team (2018). JASP (Version
0.12.2) software. A p-value below 0.05 was accepted as statistically significant.

Results: Data regarding tumor markers was available only for 25 patients (40.9%). Levels
of tumor markers (prostate specific antigen in men, cancer antigen 125 in women) were
higher than normal in 9 patients (36%). When we compared patients with and without
higher than normal tumor markers, the mean age and gender distribution were comparable.
In addition, there was no significant difference between the groups in terms of presentation
symptoms and laboratory values.

Conclusion: Elevated level of tumor markers is not always an indication of malignancy
and also may be detected in AoSD patients. The higher values may be related to
inflammation.

Copyright©2020. Firdevs ULUTAS et al. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

There are several serum tumor markers that are used for
diagnosing and monitoring cancer patients in routine clinical

Adult onset Still Disease (AoSD) is a rare systemic polygenic
non-familial autoinflammatory disease that was defined by
Eric Bywaters in 1970 [1]. It’s prevalence in Turkey
(6.77/100.000) has been reported to be higher than its
worldwide prevalence [2]. Although the Yamaguchi criteria
are the most widely used classification criteria, AoSD is still a
diagnosis of exclusion, especially exclusion of infection, other
rheumatic diseases and malignancy [3].

Serum tumor markers are heterogeneous molecules with
elevated concentrations in patients with solid tumors. Although
increased serum concentrations are obtained via cell necrosis,
changed expression or secretion of different molecules, they
can also be found at measurable levels in plasma of healthy
individuals under physiologic and/or inflammatory conditions

[4].
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practice.

Although many serum biomarkers have been studied as
predictors of disease activity and/or for diagnosis, there is no
specific biological parameter for diagnosis of AoSD today.
Ferritin is one of the best known markers. Many cytokines
including interleukin-1beta (IL-1PB), interleukin-18 (IL-18),
tumor necrosis factor (TNF) and interleukin-6 (IL-6) regulate
ferritin synthesis through hepcidin synthesis [5]. Among these
proinflammatory cytokines, IL-18 has been shown to be more
specific than others in the diagnosis of AoSD [6]. IL-18 has
also been shown to contribute to pathophysiological
mechanisms of malignancies including gynecological cancers
in men and women[7].

We aimed to investigate serum levels of tumor markers that
may be associated with higher levels of IL-18 and
inflammation in patients with AoSD.
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MATERIALS AND METHODS

A total of 61 patients were included in our retrospective study.
All of the patients were diagnosed with AoSD from June 2010
to December 2020 in the Department of Rheumatology,
Pamukkale University School of Medicine, Denizli, and
fullfilled the classification criteria of Yamaguchi.

Exclusion criteria were defined as: having other inflammatory
diseases, concurrent malignancy or having insufficiently
available clinical data, or refusal to participate in the study.
Medical histories, and clinical and laboratory analyses were
collected from the hospital data system.

Demographic characteristics (age and gender) and clinical
presentations including fever, sore throat, arthralgia and skin
erupsions at diagnosis were noted exactly. Fever was defined
as temperature > 39°C and other clinical manifestations were
noted as present or absent. Baseline laboratory results at the
diagnosis of AoSD were screened, including serum ferritin
levels(ng/mL), erythrocyte sedimentation rate (mm/h), serum
c-reactive protein levels (mg/L), white blood cell and
neutrophil counts (K/uL), and levels of serum alanine
transferase (IU/L) and alkaline phosphatase (IU/L).
Neutrophilia was defined as increased polymorphonuclear
neutrophils (PMN) counts > 75%, and hyperferritinemia was
defined as > 3-fold more than the upper normal value. Serum
erythrocyte sedimentation rate (mm/h), serum c-reactive
protein level, white blood cell count, and serum alanine
transferase and alkaline phosphatase levels exceeding the
upper limits were accepted as positively present.

It was noticed that in some AoSD patients (n=25), tumor
markers were analyzed for screening of malignancies in
accordance with age and gender, prostate specific antigen for
males, and cancer antigen 125 for women. All of the patients
in this group presented with fever of unknown origin. It was
shown that they had no malignant diseases after further
investigation at the follow-up. Ultimately they were diagnosed
with AoSD. All of them had favorable courses. The elevated
tumor markers returned to normal ranges at the sixth month of
treatment for each patient.

Ethics committee approval was obtained for this study.
Statistical analysis

In summarizing the data derived from the study, descriptive
statistics are presented as mean + standard deviation and
median, minimum-maximum and interquartile range for
continuous variables, depending upon the distribution of the
variables. Categorical variables are shown as number and
precentage. Normality evaluation of numerical variables was
perfomed using Kolmogorov Smirnov test.

In comparison of the groups with and without a high level of
the tumor markers, independent samples t-test was used when
the numerical variables were normally distributed. When the
numerical variables were not normally distributed, Mann
Whitney U test was used. To compare the aforementionmed
groups in terms of categorical variables, Fisher's Exact Test
was used if the expected value was below 5 in 2x2 tables.

Statistical analysis was performed using Jamovi (Version
1.2.22) and JASP Team (2018). JASP (Version 0.12.2)

software. A p-value below 0.05 was accepted as statistically
significant.

RESULTS
Baseline characteristics and laboratory values

A total of 61 patients (26 males and 35 females) with Adult
onset Still Disease were included in the study. The mean age
of the study subjects was 41.0 + 13.8 years. The most common
presentation symptoms were fever and arthralgia (96.7% for
each). The median serum ferritin value was 1485 [10- 93940]
ng/mL in the whole patient group. Over 90% of the patients
had serum ferritin values > 3-fold more than the upper normal
limit. While the percentage of patients who had leucocytosis
was 77%, this value was 91.8% for neutrophilia. The serum
alkaline phosphatase value was more often higher than normal
compared with the alanine aminotransferase value. In table-1,
we presented mean age, sex distribution, presentation
symptoms and laboratory values of the entire cohort.

Tumor marker levels

Data regarding tumor markers was available for only 25
patients (40.9%). The levels of tumor markers were higher
than normal in 9 patients (36%) (table-1). When we compared
patients with and without a higher than normal tumor marker,
the mean age and gender distribution were comparable. In
addition, there was no significant difference between the
groups in terms of presentation symptoms and laboratory
values (table-2).

Table 1 Mean age, sex distribution, presentation symptoms
and laboratory values of the entire study population

Number of patients

Mean‘:)!: Median [Min- with abnormal
SD/n (%) Max] result (%)
Sex
Male 26 (42.6)
Female 35(57.4)
Age (years) 41.0+13.8  39.0[19.0- 73.0]
Fever 59 (96.7)
Sore throat 32 (52.5)
Skin rash 42 (68.9)
Arthralgia 59 (96.7)
Tumor markers
(available in 25 (40.9%)
patients)
Normal 16 (64)
High 9 (36)

Ferritin (ng/mL) 5542 + 15260 1485 [10- 93940] 55(90.2)
ESR (mm/h) 78.8+37.3  83.0[3.0- 150.0] 57 (93.4)
CRP (mg/dL) 113.2+89.7 111.0[0.3-300.0] 54 (88.5)

WBC count (x103/uL) I%i%%ii 146(;%?0[03.%0'0 47 (77.0)

Neutrophil count 11900 [2110-

(x10¥uL) 12755 + 7082 34900] 56 (91.8)
ALT (IU/L) 73.9+177.5 32.0[9.0- 1390.0] 30 (49.2)
ALP (IU/L) 104.8 +£55.6 100.0 [19.0- 283.0] 59 (96.7)

ESR: erythrocyte sedimentation ratio, CRP: C-reactive protein, WBC: white
blood cell, ALT: alanine aminotranspherase, ALP: alkaline phosphatase.

Table 2 Comparison of mean age, sex distribution, presentation
symptoms and laboratory values between the groups with and without
higher than normal tumor markers

Tumor markers

Normal (n=16) High (n=9) P-value
Sex (%)
Male 6(37.5) 4 (44.4) 0.999*
Female 10 (62.5) 5(55.6)
Age 46.2+15.7 55.8+10.2 0.078**
Fever(%) 14 (87.5) 9 (100.0) 0.520*
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Sore throat (%) 7 (43.8) 5(55.6) 0.688%*
Skin rash (%) 10 (62.5) 4 (44.4) 0.434%*
Arthralgia (%) 15 (93.8) 9 (100.0) 0.999*
NLR 7.8 [4.5-10.0] 6.8 [3.0-11.2] 0.887%%**
PLR 183.0 [147.8- 204.8] 207.0 [95.0- 246.0] 0.843%**
MPV (fL) 8.6 [7.9-9.9] 8.3[7.8-8.5] 0.321%%**
Ferritin (ng/mL)  1415.5[773.0- 2073.8]  1246.0 [710.0- 3289.0]  0.82]***
ESR (mm/h) 76.0 [49.5- 108.8] 101.0 [62.0- 120.0] 0.427%%**
CRP (mg/dL) 63.0 [24.2- 139.5] 85.0 [19.0- 176.0] 0.799%**
WBC count 14550.0 [7772.5- 13600.0 [13000.0- 0.887%%
(x10%/pL) 18925.0] 14900.0] ’
Neutrophil count 11950.0 [3945.0- 11400.0 [10700.0- 0.955%%+
(x10%/pL) 15525.0] 12900.0] ’
ALT (IU/L) 46.5 [27.5- 85.0] 35.0 [14.0- 39.0] 0.269%**
ALP (IU/L) 95.0 [63.0- 134.2] 110.0 [75.0- 144.0] 0.651%**

*: Fisher’s exact test was used. Descriptive statistics were presented as n (%).
**: Independent samples t-test was used. Descriptive statistics were presented
as mean =+ standart deviation.

*#%: Mann Whitney U test was used. Descriptive statistics were presented as
median [Q1-Q3].

Q1: 1* Quartile, Q3: 3™ Quartile

NLR: neutrophil-to-lymphocyte ratio, PLR: platelet-to-lymphocyte ratio,
MPV: mean platelet valume, , ESR: erythrocyte sedimentation ratio, CRP: C-
reactive protein, WBC: white blood cell, ALT: alanine aminotranspherase,
ALP: alkaline phosphatase

DISCUSSION

The conclusion from our study is that tumor markers may have
elevated titers in AoSD patients without malignancies. These
higher titers may be associated with intense inflammation.
Normal values at the sixth month of treatment support this
hypotesis.

Not only malignancies, but many inflammatory/infectious
diseases and physiological conditions may cause increased
levels of tumor markers. Carcinoembryonic antigen (CEA) is
significantly increased in patients with inflammatory bowel
diseases [8]. Increased levels of alpha-fetoprotein (AFP) have
been shown under physiological conditions such as in
pregnancy [9]. High alpha-fetoprotein levels may also reflect
liver cell regeneration after necrosis of hepatic tissue [10].
Cancer antigen 125 (CA-125) is a glycoprotein expressed on
the surface of both ovarian cancer cells and healthy cells of
mesothelial origin. Immunohistochemical staining of normal
cervical tissue in healthy women demonstrated the synthesis
and the secretion of CA-125 in tall columnar cells of the
endocervical epithelium [11]. Raised levels were found in
patients with gynecologic tumors, pelvic inflammatory disease,
ascites, tubo-ovarian abscess and in healthy women with
pregnancy or normal menstrual cycle due to increased local
expression in the area of inflammation [12]. Cancer-associated
antigens such as carbohydrate antigen 19-9 (CA 19-9) were
also demonstrated in human milk taken from healthy women
to form structural units of a mucus glycoprotein [13]. In
rheumatology, SLE patients have elevated CA-125 levels in
accordance with disease manifestations and mesothelial
involvement [14]. Chong Hong Lim, et al. investigated the
clinical application of tumor markers in the screening for
malignancy in patients with myositis and stated that tumor
markers are not useful as a screening tool [15]. This is the first
study that detected a relationship between serum tumor
markers and AoSD. We found high baseline levels that may be
associated with inflammation. Due to the retrospective nature
of the study, no analysis of associated proinflammatory
cytokines such as IL-1p and IL-18 were performed. The return

of tumor markers to normal ranges supported our idea. There
was no significant difference between the two groups
(normal/high tumor markers) in terms of presentation
symptoms and other laboratory parameters. This can be
explained by the very low number of patients with high
baseline tumor markers.

A few limitations of this study are present. We reviewed the
clinical data retrospectively in a single center. Because of the
low incidence rate, the sample size was small. We also did not
compare the data of AOSD patients with those of healthy
controls. No analysis of associated proinflammatory cytokines
was done because of the retrospective nature of the study.

CONCLUSIONS

In conclusion serum tumor markers may be at higher titers
associated with inflammation in these patients. Further studies
in larger populations are required to show a clear association.

What is known about this topic

e Not only malignancies, but many
inflammatory/infectious diseases and physiological
conditions may cause increased levels of tumor
markers.

e  Clinical application of tumor markers in the screening
for malignancy in rheumatology patients is not useful
as a screening tool.

What this study adds

Tumor markers may have elevated titers in AoSD patients
without malignancies, and these higher titers may be
associated with intense inflammation and proinflammatory
cytokines.
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