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Nursing Education and Stress

Yasemin KARACAN! , Hicran YILDIZ!

'Bursa Uludag University, Health Science Faculty, Bursa, Turkey

ABSTRACT

It is necessary to provide a nursing education that includes sufficient theoretical and practical
teaching to respond to society’s health problems and needs and train nurses who are open to learning
and aware of their social responsibility. Students may face various interpersonal and environmental
stressors during their nursing education that affect their learning and performance. Students experience
different levels of anxiety and stress during their nursing education. Nursing students’ fear of failing
exams and problems caused by the professor, team conflicts in the clinical environment, difficulties
experienced during patient care, pain and suffering of patients, lack of knowledge, inability to cope
in emergencies, the attitude of clinical staff to the student, theoretical training in the clinic problems
such as incompatibility are cited as a source of stress. Students can give physiological, emotional,
and behavioral reactions due to the stress they experience. Stress in the nursing education process can
negatively affect students’ learning and performance.

Individuals use different methods of coping with stress, depending on their characteristics. Effective
use of coping strategies with stress contributes to the successful coping of stressful situations that
individuals encounter in their lives. This review was conducted in order to draw attention to the stress
experienced by students during their nursing education and the approaches to control this stress.

Turk J Int Med 2022;4(1):1-5
DOI: 10.46310/tjim.879755
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Introduction

Nursing education is a training program
that includes sufficient theoretical and practical
training to respond to society’s health problems
and needs and to train nurses who are open
to learning and are aware of their social
responsibility.! Student experiences different

levels of anxiety and stress during their nursing
education.? For nursing students, fear of failing
exams and problems caused by the professor, team
conflicts in the clinical environment, difficulties
experienced inpatient care, pain, and suffering
in patients, lack of knowledge, inability to cope
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in emergencies, the attitude of clinical staff to
the student, theoretical training in the clinic
problems such as incompatibility are cited as a
source of stress. Stress in the nursing education
process can negatively affect students’ learning
and performance.’ In the event of intense stress,
students’ correct thinking and decision-making
process deteriorate, their motivation is negatively
affected, and their academic success may decrease.
Therefore, it should be ensured that the stress in
nursing students is kept at the desired level. The
desired stress level is the low-stress level that has
a motivating effect on students, can be controlled,
and appropriate coping methods are used.*

When nursing students begin to take
responsibility for patient care, they experience
high-stress levels due to the intense academic and
emotional demands. This stress experienced while
the student is studying at school can continue when
working as a professional nurse.’ This review was
conducted to draw attention to students’ stress
during their nursing education and the approaches
to control it.

Factors Causing Stress

During nursing education, students may be
faced with various individual, interpersonal
and  environmental  stressors, including
physical, psychological, social, spiritual, clinical
environment, and situational, affecting their
learning and performance.®

Individual Factors

It is seen that individuals with high levels of
psychological resilience experience less anxiety
and have a higher sense of self-confidence.’
Psychological resilience is a concept that
expresses individual characteristics such as
premature birth, negative life experiences,
and chronic diseases; It can also be affected
by external factors at any stage of the
developmental period. Many environmental
factors such as family environment, social
support, school success, peer relationships, and
socioeconomic status affect resilience.® Nursing
students with limited resilience capacity may
be more vulnerable to negative psychological
consequences such as anxiety and depression.’
However, to be successful in the nursing
profession, resilience capacity must be high.’

In their study of Chinese nursing students, Smith
and Yang found that psychological well-being was
impaired in senior students.”” Many researchers
recommend training students on resilience before
nursing education and developing strategies
to learn how to cope with stress.!! It is stated
that there is a significant, positive, and weak
relationship between the students’ psychological
resilience and academic self-efficacy who can
identify the risk factors for students related to
the concepts of psychological resilience and
academic self-efficacy, or support the increase of
their awareness of protective factors. It has been
suggested that this situation may play an essential
role in increasing psychological resilience in
the face of difficulties experienced by student
nurses.!>!

Interpersonal Factors

In addition to the above-mentioned risk factors
for psychological resilience, protective factors are
also important. Protective factors are factors that
prevent the occurrence of risky situations, reduce
the effects of negative consequences, increase
the individual’s emotional and physical well-
being, and ensure success in the individual’s life.
Individual/internal protective factors; includes
characteristics such as being physically, mentally,
and socially healthy, intelligence, high self-
esteem, self-efficacy, self-confidence, effective
communication, and problem-solving skills.!
Academic stressis thought to occuramong nursing
students due to the clinical learning environment
and interpersonal relationships. Teacher-student
relationships are another source of stress for
many students, and adequate support should be
provided for students in clinical practice." While
providing this support to nursing students, it
1S necessary to establish positive interpersonal
relationships, flexible, critical, and creative
thinking, self-efficacy, using humor, emotional
intelligence, and developing skills. This positively
affects students’ coping."”

Environmental Factors

Environmental protective factors can be listed
as a supportive society, developed socioeconomic
level, positive school relations, peer support,
being in the social environment, and getting a
good education. Therefore, resilience is a process
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that is directly affected by the interaction of risk
and protective factors.'!” Clinical practice is an
education in which students develop their problem-
solving skills, learn about the multidisciplinary
team approach, the principles associated with
being in the clinic, the holistic approach, and
the roles of their colleagues.® However, although
clinical practice areas are an indispensable part
of students’ professional knowledge and skills
development, they are also an important source of
anxiety and stress.?

Stress-Related Reactions

Students can give physiological, emotional, and
behavioral reactions due to their stress.'

Physiological Reactions

Physiological reactions such as headache and
back pain, sleep disturbance, gastrointestinal
changes, fatigue, decrease in energy, tachycardia,
increase in blood pressure, sweating in the palm,
itching occurs.

Emotional Reactions

Emotional reactions such as lack of attention,
decreased self-esteem, loss of meaning in life, lack
of control or need for too much power, negative
thoughts, difficulty in making decisions, anxiety,
change in mental state, nervousness, decreased
self esteem, burnout, crying and anger bursts.

Behavioral Responses

With withdrawal and socialization problems;
They show behavioral responses such as alcohol,
nicotine, or drug use, eating too little or too much,
accident-prone and careless, impatient, aggressive
(such as swearing, hitting, breaking), and impaired
time management.

Approaches to Coping with Stress

Individuals use different methods of coping
with stress, depending on their characteristics.
Effective use of coping strategies with stress
contributes to the successful coping of stressful
situations that individuals encounter in their
life.? In Reeve et al’s statement on undergraduate
students’ approach to cope with stress in the
clinic, students stated that they feel better when

they talk to someone who is faced with the same
situation.’ In the same study, it was found that
students applied positive stress coping strategies
such as meditation, running, taking a shower,
and listening to music. Besides, psychological
well-being can be increased by encouraging
students to have a quality sleep, regular exercise,
leisure time activities, and a balanced diet.!”
Silva et al.?, in their study, stated that nursing
students should be informed that they can
provide their sleep arrangements with cognitive
and behavioral interventions and that programs
that can help improve their sleep quality should
be implemented. They stated that this situation
is a determining factor in minimizing stress and
anxiety related to academic performance.

Curriculum and theoretical knowledge
play an essential role in reducing the stress
experienced during clinical practice.? Educating
students in the nursing curriculum to develop
reasoning skills and to be proactive, resourceful,
and collaborative is a factor that increases
psychological resilience. It is believed that
when strategies such as critical case analysis
and clinical skills teaching sessions are applied
with online education and information, nursing
students will be able to overcome difficulties
and maintain positive psychological well-being
during their education.” Stressful life events
and coping styles experienced by the individual
may differ according to culture and ethnicity.
Hypersensitive individuals have emotional
reactions, evaluate events as good or bad, and
have passive and immature personality traits that
fail to cope with stress. Individuals with assertive
personality traits mostly use active planning,
which includes rational steps and methods for
problem-solving in coping with stress.?!??

In cases such as the students’ physical field
problems in their educational institutions, the
absence of skill laboratories, and the inability to
perform the application in laboratory conditions,
readiness cannot be provided, and a lack of self-
confidence arises. In this case, clinical practice
becomes a stressful factor for the student.?
Nursing education includes practical experiences
such as clinical practice and simulation to develop
students’ professional competencies. Simulation
and clinical practice are essential components of
the nurse to nursing students to better prepare
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for the transition from student to post-graduate
work.?* According to the pre-clinical learning
needs, the simulation of practices such as
patient care, intervention, and communication
performed by the instructor in a planned,
predictable and controllable environment enables
students to develop an interprofessional team
approach, allow students to make mistakes, and
learn from them, and increase the skill through
repeated practice.?® Thus, the student’s stress
level regarding clinical practice decreases.?* To
increase nursing students’ success during clinical
practice, it is recommended to increase simulation
training before and during clinical practices and
implement resilience-building strategies (such as
reflection, training, and support) in the nursing
curriculum."

Problems may also occur due to the high
number of students in clinical practice, other
faculty students in the same clinical practice
environment, the lack of sufficient application
areas, and the team’s acceptance by the team
reduced. This situation causes an increase in the
stress level in nursing students.?? Ensuring the
effective use of clinical application areas causes
a decrease in students’ stress levels.!® The use of
different nursing education models such as the
Collaborative Clusters Training Model (CCTM)
1s recommended for effective use of clinical
practice areas. The Collaborative Clusters
Education Model (CCEM) is an educational
model that allows students to easily follow their
clinical practice experience, position students
close to the clinical nurse, and present their
experiences to learners individually and in small
groups by an experienced nurse or instructor.?

Instructors working in nursing programs
should help students successfully cope with stress
duringtheirundergraduate education. Instructors
should know their roles in support systems
developed for coping with stress for students.
Reeve et al’s study, the student statement, “This
was the death of my first patient, and I felt
that my clinical instructor did not understand
how the incident affected me”, expresses the
clinical instructor’s ignoring the undergraduate
student’s affections towards death, is a good
example showing the importance of the role of
the instructor in support systems.’

Conclusion

During nursing education, students may be
faced with various individual, interpersonal
and environmental stressors, including physical,
psychological, social, spiritual, clinical
environment, and situational, affecting their
learning and performance. This stress may
occur due to lack of professional knowledge and
skills, fear of making medical mistakes, heavy
workload, social problems, exposure to the death
of patients. Students can give physiological,
emotional, and behavioral reactions due to
the stress they experience. Stress can cause
disruption in the correct thinking and decision-
making process, decrease motivation, and
decrease academic success. It can be suggested
that nursing students should be trained in the
curriculum to develop reasoning skills and be
proactive, resourceful, and collaborative from
the first years of nursing education, including
psychological resilience, and continue at regular
intervals. Thus, it is recommended to teach
the students coping methods with stress and
implement stress reduction interventions.
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ABSTRACT
Background To evaluate the role of NLR as a prognostic indicator for severe COVID-19, due to its
positive correlation with disease severity, easy accessibility and low cost.
Material and Methods A multicenter retrospective observational study was conducted in COVID-19
wards of two tertiary care hospitals of Faisalabad city, Pakistan, treating COVID-19 patients between
May 2021 - July 2021. A predesigned proforma was filled to collect the data. SPSS 21 was used for the
statistical analysis of this research.
Results A record of 100 COVID-19 patients admitted between May 2021 - July 2021, fulfilling the
inclusion criteria was included in the study. All patients were divided into two groups. The non-severe
group included 37 patients while the severe group included 63 patients. The mean age of the study
population was 56 years with male predominance (63%). Overall, 50% of patients in the non-severe
group and 71% in the severe group had some co-existent comorbidity. Fever and cough were the most
commonly reported symptoms in both groups while shortness of breath was more widely reported in
the severe group (74.2%). The mean NLR in the non-severe group was 4 as compared to 12 in the severe
group.
Conclusions Higher neutrophil lymphocyte ratio (NLR) is associated with severe COVID -19 and can be
used as an effective tool to predict the progression of the non-severe disease to severe disease.
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Introduction

COVID-19, an extremely contagious and
rapidly spreading viral infection caused by a novel
corona virus SARS-COV-2 was first reported
in China on December 5, 2019. It was declared
a pandemic by WHO on March 11, 2020.! The
pandemic has affected millions of people since
the emergence of the first case. Till October 01,
2021, 219 million people worldwide got infected
and almost 4.55 million deaths.? The statistical
data of Pakistan till October 01, 2021, report 2.16
million diagnosed cases of COVID-19 with almost
28k fatalities.? The SARS-COV-2 is transmitted
primarily through respiratory droplets and direct
contact with infected body fluids or people.>* The
median incubation period reported is four to five
days (range: 2-14 days).” The disease manifests
most commonly as fever, cough, fatigue, shortness
of breath, loss of taste and smell et cetera.®’ The
novel infection under research exhibits a broad
spectrum of severity ranging from no symptom to
severe pneumonia leading to death. The majority
of affected people have a mild form of the illness
(81%) while some deteriorate and progress to
moderate (14%) or severe disease (5%). Patients
with moderate symptoms develop dyspnea due
to pneumonia after the seventh day of illness,
whereas severe disease is complicated by ARDS,
acute respiratory failure, coagulopathy, septic
shock, multi-organ failure and metabolic acidosis
ending up in ventilator support and death.® This
alarming situation highlights the urgent need
to evaluate any reliable, widely available and
cost-effective prognostic indicator to identify the
patients likely to experience deterioration and
progression to critical disease status and mortality.
Early identification of high-risk cases may facilitate
patient prioritization, arranging appropriate health
care facilities, and tailoring appropriate treatment
plans to enable good supportive care and reduce
mortality.?

Sustained neutrophilia and lymphopenia have
been witnessed in severe COVID at the onset of
the disease compared to mild COVID (84.6% vs.
44.4%).° Neutrophil to lymphocyte ratio (NLR),
one of the leading indicators for prediction
of high-risk COVID-19 cases, can be easily
calculated from differential leucocyte count (NLR
[million per liter]=absolute neutrophil count/

lymphocyte count) on admission. It has been
hypothesized to be an effective screening tool for
identifying patients likely to have complicated
diseases. Available literature shows higher NLR
values in patients with severe COVID symptoms
as compared to mild or moderate symptoms. !0
Higher NLR has also been found to be positively
correlated with bilateral pulmonary involvement
in 80% of cases.7 To predict severe COVID and
low survival rate, the so far suggested NLR cut-off
value is >3.3.1112

To evaluate the role of NLR as a prognostic
indicator for severe COVID-19, due to its positive
correlation with disease severity, easy accessibility
and low cost. COVID-19, a highly contagious and
rapidly spreading viral infection caused by a novel
coronavirus SARS-COV-2 was first reported in
China on December 5, 2019. The novel infection
under research exhibits a broad spectrum of
severity ranging from no symptom to severe
pneumonia leading to death.

Material and Methods

It was a multicenter retrospective observational
study conducted in COVID wards of two tertiary
care hospitals (Allied Hospital and DHQ hospital,
Faisalabad) treating COVID-19 patients between
May 2021-July 2021. Informed consent was
waived after permission from the Institutional
ethics committee due to this study’s retrospective
and observational character. Anonymity and
confidentiality were ensured. This study was
approved by the Institutional ethics committee of
Allied hospital (Faisalabad Medical University)
with approved no. AHF-402-FMU-04/15.

Hospital record was reviewed and patients with
age >18 years and positive COVID-19 RT PCR for
nasopharyngeal swab specimens were enrolled
in the study. Cases were diagnosed based on the
interim guidance of the WHO and divided in two
groups named non-severe and severe. The patients
meeting the following conditions were enrolled in
the non-severe group: (1) Epidemiology history, (2)
Fever or other respiratory symptoms, (3) Typical
chest X-ray abnormalities of COVID-19, and (4)
Positive result of RT-PCR for SARS-CoV-2 RNA.
Patients having at least one of the following in
addition to the above criteria were enrolled in the
severe group: (1) Shortness of breath, respiratory
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Table 1. Demographics and clinical features of patients.
Variables All patients Non-severe group Severe group p value
(n=100) (n=37) (n=63)
Age (meantSD) 56.82 (15.61) 51.71(18.90) 59.03(13.13) 0.03
Gender, n (%)
Male 63 (63%) 20 (58.82%) 43 (65.15%) 0.39
Female 37 (37%) 14 (41.18%) 23 (34.85%) 0.39
Comorbidity, n (%) 64 (64%) 17 (50%) 47 (71.21%) 0.04
Symptoms, n (%)
Fever 77 (77%) 26 (76.47%) 51(77.27%) 0.93
Cough 55 (55%) 16 (47.06%) 39 (59.09%) 0.25
SOB 57 (57%) 8(23.53%) 49 (74.24%) 0.000
Myalgia 26 (26%) 9(26.47%) 17 (25.76%) 0.94
Diarrhea 9 (9%) 1(2.94%) 8(12.12%) 0.13
Sore throat 8 (8%) 2 (5.88%) 6 (9.09%) 0.58
Headache 7 (7%) 1(2.94%) 6 (9.09%) 0.25

rate (RR) >30 times/min, (2) Oxygen saturation
(resting-state) <93% or PaO2/Fi02 <300 mmHg.
Patients with COVID symptoms but negative
PCR were excluded from the study.

Data Collection

A predesigned proforma was filled to collect
the data. Demographic details, clinical symptoms
and signs, and laboratory findings including CBC,
TLC, DLC, NLR, CRP, serum ferritin, D-dimer,
LDH, liver function tests, renal function tests on
the first day of hospitalization were obtained from
medical records. In addition, the number of days
of hospital stay, need for mechanical ventilation,
ICU admission, mortality, recovery and discharge
from hospital were also noted.

Statistical Analysis

SPSS 21 was used for the statistical analysis
of this research. Continuous variables were
expressed as meanststandard deviation or
medians and interquartile ranges. Categorical
variables were summarized as frequency and
percentages in each category. Pearson product-
moment correlation and independent-sample
t-test was used to find out the relationship of

NLR with different parameters of COVID and
compare severe and non-severe groups in various
parameters of COVID respectively.

Results

Records of 100 COVID-19 patients admitted
between May 2021 - July 2021 fulfilling the
inclusion criteria was included in the study. The
non-severe group included 37 patients while the
severe group included 63 patients. The mean
age of the study population was 56 years with
male predominance (63%). Overall, 50% of
patients in the non-severe group and 71% in the
severe group had some co-existent comorbidity.
Fever and cough were the most commonly
reported symptoms in both groups while shortness
of breath was more widely reported in the severe
group (74.2%). The rest of the symptoms like
myalgia, diarrhea, and headache were equally
noted in both groups (Table 1).

The severe group showed a higher mean
respiratory rate/min (36.24, p<0.001) as
compared to the non-severe group. Similarly,
oxygen requirement was also found to be higher
in the severe group (7.48%+5.09). Mean SpO2 was
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Table 2. Comparison of investigations and disease outcome.

Parameters All patients Non-severe group Severe group p value
(n=100) (n=37) (n=63)
Clinical parameters (mean+SD)
RR (/minute) 33.60 (5.86) 19.72 (2.76) 36.24 (5.65) 0.000
SPO: (%) 87.52 (11.78) 95.81 (2.04) 83.30(12.44) 0.000
Oxygen requirement (L) 5.06 (5.21) 1.09 (1.71) 7.48 (5.09) 0.000
Lab investigation (MeantSD)
TLC (*10°/UL) 11.67 (5.55) 9.54(3.99) 12.90 (6.02) 0.005
NLR 9.53(9.52) 4(2.29) 12.81 (10.65) 0.000
D-dimers (mg/L) 1.21(1.36) 1.14 (1.40) 3.27 (1.65) 0.04
CRP (mg/L) 31.7(25.99) 23.59(22.83) 35.76 (26.69) 0.03
Ferritin (ng/mL) 743.74 (543.09) 603.75 (574.93) 807.80 (520.35) 0.03
LDH (U/L) 476.13 (373.14) 327.55 (262.69) 575.55 (406.04) 0.001
S.ALT (U/L) 48.09 (37.37) 37.75 (17.95) 54.69 (44.33) 0.04
Chest X-ray (PA view), n (%)
<50% involvement 37 (37%) 16 (47.06%) 21 (31.82%) 0.14
>50% involvement 44 (44%) 2(.61) 42 (63.64) 0.000
Duration of ICU stay (meantSD) 4.42 (6.34) 0.84 (1.79) 6.59 (7.04) 0.000
Duration of hospital stay (mean+SD) 10.67 (5.38) 9.28 (3.73) 11.81(5.83) 0.01
Outcome, n (%)
Expired 11(11%) 0(0%) 11 (16.67%) 0.01
Discharge 89 (89%) 34 (100%) 55 (83.33%) 0.01

RR: respiratory rate, SPO2: Oxygen saturation, ICU: intensive care unit, CRP: C-reactive protein, LDH: lactate dehydrogenase,

ALT: alanine aminotransaminase.

significantly lower in the severe group (83.30,
p <0.001). The mean NLR in the non-severe group
was 4 as compared to 12 in the severe group. Other
Lab investigations like D-dimer, ferritin, LDH,
troponin I, serum creatinine and serum ALT were
significantly higher in the severe group than the
non-severe group (Zable 2). On average, patients
of the severe group stayed in ICU for almost 6.6
days compared to 0.84 days in the non-severe
group. The total duration of hospital stay was 9
days in the non-severe group while 11 days in the
severe group. Overall, 89% of patients recovered
and were discharged from hospitals. We noted 11
mortalities in the severe group whereas all patients
recovered and were discharged in the non-severe
group (Table 2).

Pearson product moment correlation was used
to determine the relationship of NLR with different
COVID symptoms experienced by patients. NLR
showed a significant positive relationship with

respiratory rate, oxygen usage, LDH, troponin
I, serum ALT, serum creatinine, D-dimer,
CRP, ferritin, >50% involvement on chest x-ray,
duration of ICU stay, duration of hospital stay and
mortality. Moreover, NLR showed a significant
negative relationship with SpO, and chest x-ray
<50% involvement. The NLR value did not
influence the occurrence of symptoms (7able 3).

Discussion

COVID-19 has spread exponentially worldwide
causing devastatingloss of humanlife and economic
crisis in developed and developing countries. The
disease is under research worldwide; the literature
available so far reports higher morbidity and
mortality in severe disease than the non-severe
disease, emphasizing the importance of early
identification of patients at risk of developing severe
disease. Prediction of severe disease may facilitate
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Table 3. Relationship of NLR with different Severity
Parameters of COVID-19 (n=100).

NLR and parameter
Severity parameters relationship

(correlation coefficient r)

‘36***
-.28%*

RR (/min)
SPO; (%)

Oxygen requirement (L) .33
Shortness of breath L35k
Chest X-ray <50% involvement 43%H*
Chest X-ray>50% involvement K
ICU days S55%k
Hospital days AGFF*
D-dimers (mg/L) 33
CRP (mg/L) 32%*
Ferritin (ng/mL) 35%*
LDH (U/L) A
Troponin-I (ng/L) 25%
Serum ALT (U/L) 27

29%*
_‘44***

Serum creatinine (mg/dL)

Mortality

p<.001, **p<.01, *p<.05. RR: respiratory rate, SPO2: oxygen
saturation, ICU: intensive care unit, CRP: C-reactive protein,
LDH: lactate dehydrogenase, ALT: alanine aminotransaminase.

timely hospitalization, anticipation and prevention
of complications and initiation of appropriate
management.”** For this purpose, simple, easily
available, quick and cost-effective investigations
are required. NLR is one of the leading tests
under research in this context.! We recovered and
analyzed data of 100 COVID-19 PCR positive
patients from two different tertiary care hospitals
and divided them into severe and non-severe
groups according to the criteria mentioned above
and found 63 patients with severe disease and
37 with the non-severe disease. We found higher
NLR (12.8) in severe disease as compared to the
non-severe group (4.0). In accordance with our
results other researchers also found NLR >4.7 to
be an independent risk factor for severe disease.'"!
Lagunas-Rangel also reported higher NLR levels
to suggest a poor prognosis reflecting exaggerated
inflammatory response. Many other researchers
also established the role of NLR and even platelet
lymphocyte ratio (PLR) as independent prognostic
markers for early recognition of the severe
disease facilitating early triage and well-timed
commencement of appropriate management.'°

In our study mean RR was significantly less
(19.72/min) in the non-severe group in comparison
to the severe group (36.24/min). In the non-severe
group, patients presented with a mean SpO2 of
95.81% while 83.30% was the mean SpO2 in the
severe group. The non-severe group of patients
used 1.09 liters of oxygen in the mean, while
the other group used 7.48 liters as mean. Then
regarding blood tests, a noticeable difference was
noted among both groups out of which NLR we
have already discussed above. Mean TLC was
9.54x10 in the non-severe group while 12.9x10
in the severe group.® Inflammatory markers
were also found to be raised in the severe group.
Ferritin, LDH, CRP had a mean value of 807.80,
575.55, 35.76 respectively in the severe group as
compared to 603.75, 327.55, 23.59 respectively
in the non-severe group. D-dimer was also
raised in the severe group with a mean of 3.27,
while in non-severe 1.14 value was noted. Chest
X-ray involvement >50% was more commonly
present in the severe group as compared to the
non-severe group. ICU stay and total hospital
stay were also more in the severe group than the
non-severe group. It was also seen that different
severity parameters had direct concordance with
the increased NLR, like increased RR, decreased
saturation at time of admission, increased oxygen
usage, and more frequently having shortness of
breath as patients’ presenting symptoms. Chest
x-ray involvement of more than 50%, which is
also a feature of COVID severity had a direct
relation with NLR and the same finding was
noted in CRP, ferritin and D-dimer levels that
they were raised with increased NLR depicting
that increased NLR has a direct relationship with
all the severity parameters of COVID-19 disease.
However, no relationship was noted between
NLR and the general symptoms of COVID
patients, i.e., cough, fever, headache, myalgias,
and diarrhea.

Moreover, in our study patients with increased
NLR were observed to have prolonged hospital
and ICU stay. In addition, all patients who died
had increased NLR correlating with other studies
showing 8% higher risk of in-hospital mortality
for each unit increase of NLR.!4!>17 Thus, NLR
seems to be a useful and easily approachable
tool to predict the severity of COVID-19

10
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disease. Different studies suggest NLR should
be monitored starting from the first day of
hospitalization to predict disease progression
from mild to severe.!®2

Conclusion

Higher NLR 1is associated with severe
COVID-19 and can be used as an effective tool to
predict the progression of the non-severe disease
to severe disease.
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ABSTRACT
Background This study is designed to determine the factors for predicting the PAP compliance in mild
obstructive sleep apnea syndrome (OSAS) for improving the cost-effectiveness in the treatment choices
of these patients.
Material and Methods The study group comprises 27 mild OSAS patients who underwent automatic
positive airway pressure (APAP) titration between July 2016 and December 2017. Demographic, clinic
and polysomnographic characteristics of the patients were retrospectively evaluated. Compliance with
PAP treatment was defined as the usage of 5 nights/week and 4 hours/night at least. Data of compliant
patients were statistically compared with non-compliant patients.
Results Most of the patients (23 patients, 85,2%) were prescribed APAP devices. Acceptable compliance
at the end of the first year of therapy was achieved by 11 patients (40,2%) whereas 8 patients used PAP
device 2 months at most (29,6%) The remaining 8 patients had not taken the device at all and were
considered as non-adherent to PAP treatment (29,6%). The nonadherent/non-compliant group showed
statistically the same demographic, clinic, and polysomnographic characteristics when compared to the
compliant group. The level of maximum pressure during the titration test was lower in the compliant
group (p=0,040).
Conclusions The sleep-related symptoms, scores of Epworth sleepiness scale or polysomnographic
parameters can not be used to predict compliance for mild OSAS. The patients with mild OSAS,
especially the ones who reach higher maximum pressure on titration test, must be followed up closely
during the first 2 months of PAP treatment to detect nonadherence/non-compliance earlier.
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Introduction

Obstructive sleep apnea syndrome (OSAS)
is considered mild if the apnea-hypopnea index
(AHI) on all-night polysomnography (PSG) is
5-15/hour.! Despite the conflicting results about
its necessity and efficacy, positive airway pressure
(PAP) treatment is proposed as the main choice of
treatment in mild OSAS patients with excessive
daytime sleepiness, impaired sleep-related quality
of life, or cardiovascular comorbidity.? This study
is designed to determine the factors for predicting
the PAP compliance in mild OSAS for improving
the cost-effectiveness in the treatment choices of
these patients.

Material and Methods

Patient Selection

Out of 3714 patients who underwent PSG
in our tertiary hospital sleep center between
01 July 2016 and 31 December 2017, sleep
efficiency was not sufficient in 312 patients
during the test. Mild OSAS was detected in 493
of the remaining 3402 patients (14.5%). Thirty-
six patients with mild OSAS were invited to the
titration test due to symptomatic symptoms or
accompanying cardiovascular comorbidities.
Automatic positive airway pressure (APAP)
device could be prescribed for 27 mild OSAS
patients who completed the test successfully.

Examining the Data of the Patients Included in the Study

Demographic information (age and gender),
disease duration, auto-antibody tests (rheumatoid
factor [RF], anti-cyclic citrullinated peptide [anti-
CCP]) were obtained from records of patients
whose

Process

The study group comprises 27 mild OSAS
patients who were prescribed PAP treatment after
APAP titration with simultaneous PSG between
July 2016 and December 2017. Age, gender,
body mass index (BMI), symptoms, smoking
status, comorbidities and scores on the Epworth
Sleepiness Scale (ESS), pulmonary function
tests, the results of diagnostic and titration PSG,
recordings of PAP device during titration were
retrospectively evaluated. Compliance with PAP
treatment was defined as the usage of 5 nights/

week and 4 hours/night at least. The patients
with an ESS score >10 were considered to have
excessive daytime sleepiness.®

The usage profile of the patients was based on
either the records of their devices or the statement
of the patient. The demographical, clinical, and
polysomnographic characteristics of compliant
patients were statistically compared with non-
compliant patients.

Ethics

The study protocol was approved by the
institutional review board of our education
and research hospital. The study design was
retrospective so ethical committee approval was
not required. All procedures performed in this
study were held according to the ethical standards
of the institutional review board and the 1964
Helsinki declaration and its later amendments.
Only the records of patients, who had signed the
informed consent for the use of their data, were
analyzed.

Measurements

Diagnostic and titration PSGs were
performed as full night studies with the digital
systems (Neuron-Spectrum EEG and EP
neurophysiological system version 1.6.9.6,
Neurosoft, Russia and Compumedics Voyager
Digital Imaging E-series system Compumedics
Ltd, Melbourne, Victoria, Australia) at our sleep

laboratory.

For staging sleep four channels of the
electroencephalogram, two  channels  of
electrooculogram, one channel of chin

electromyogram were used. Respiratory events
were scored by using channels of the thermistor,
airflow or thoracic and abdominal effort, pulse
oximetry, and a microphone for snoring. All
records were manually scored according to
the criteria of the American Academy of Sleep
Medicine (AASM) Scoring Manual Version 2.2*
by a doctor who has a sleep medicine certificate
from the Sleep Society in Turkey.

Different trademarks of APAP devices
(ResMed, AutoSet T, Sydney, Australia, Weinman
somnobalance, Hamburg, Germany, and Phillips
Respironics Remstar Auto Aflex, Murrysville,
USA) were used for the titration test. Excessive
leak for the nasal mask was defined as the time
spent with a large leak is >1% for Weinmann
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devices, 95th or 90th percentile of nonintentional
leakage is >24 L/min for Resmed and Phillips
devices.

Statistical Analyses

Data analysis was performed using the SPSS
software version 15. Descriptive statistics were
presented as median (25™-75" percentile). Nominal
variables were presented as the number and
percentage of cases. Due to the small number of
patients in the study group, a non-parametric test
(Mann Whitney U test) was performed to compare
the distribution of the aforementioned parameters
between the groups for numerical data. A Chi-
square test was used to examine the difference
between groups for categorical variables and
p-value <0.05 was accepted as statistically
significant.

Results

Out of 28 mild OSAS patients who underwent
APAP titration between July 2016 and
December 2017, one patient was excluded due
to antidepressant treatment. The remaining 27
patients were evaluated. Supine and/or REM
predominancy for respiratory events was seen
in 81.5% (22 patients) of the patients. Most of
the patients (23 patients, 85.2%) were prescribed
automated PAP devices. According to the
records of the devices and/or oral statement of
the patient, acceptable compliance at the end
of the first year of therapy was achieved by 11
patients (40.2%) whereas 8 patients used PAP
device 2 months at most (29.6%). The remaining
8 patients had not taken the device at all and
were considered as non-adherent to PAP
treatment (29.6%). As summarized in Table 1,

Table 1. Demographical and clinical characteristics

All patients median
(25.-75.percentile)

Non-compliant/
Non-adherent Median
(25.-75.percentile)

Compliant Median
(25.-75.percentile)

p value
Y%(n) %i(n) %(n)
Age (year) 54 (46-58) 57 (54-67) 51 (57.3-45.3) 0.060
Gender Female 20 (74.1%) 10 (90.9%) 10 (62.5%) 0.183
Male 7(25.9%) 19.1%) 6 (37.5%)
BMI (n=26) 32.2(27.8-37.2) 31.7(28.3-37.5)  33.4(26.1-37) 0.958
Comorbidities Total 88.90% 81.80% 93.80% 0.549
Cardiovascular  74.10% 81.80% 68.80% 0.662
Comorbidities  fepapolic 33.30% 27.30% 37.50% 0.692
Respiratory 25.90% 36.40% 18.80% 0.391
Smoking None smoker  59.10% 62.50% 57.10% 1.000
- Ever-smoked 40.90% 37.50% 42.90%
FVC (%) 91% (73.8-108.3) 87% (66.3-107.5) 92% (76-111.8) 0.477
PFT(0=26)  ppy, (o) 92% (74.5-108.3) 84% (69.8-99.5)  100.5% (77-110.5) 0.196
FEVi/FVC 82.5(77-86.3)  76.5(73.8-88) 84 (81.3-85.8) 0.314
ESS 6(3-7) 6 (2-7) 6 (3.3-10) 0.602
Snoring 92.60% 100% 87.50% 0.499
Symptoms EDS 55.60% 54.50% 56.30% 1.000
Witnessed apnea  74.10% 63.60% 81.30% 0.391

BMI: body mass index, EDS: excessive daytime sleepiness, ESS: Epworth sleepiness scale, FVC: forced vital capacity,
FEV : forced expiratory volume during the first second, PFT: pulmonary function test.
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Table 2. The parameters of diagnostic PSG

Non-compliant/

All patients median  Compliant Median Non-adherent Median
(25.-75.percentile) (25.-75.percentile) (25.-75.percentile) p value
%(n) %(n) %(n)
TRT (min) 472.2 (453-480.4) 453 (405.5-477.6) 475.5 (464.6-481.5) 0.093
TST (min) 366.5 (390.5-426) 304 (281.5-391.5) 388.5(346.8-428.3) 0.16
Sleep efficiency (%) 78.2% (70.3-87.8) 72.7 (64.3-85.1) 81.6 (73.3-89.6) 0.256
Sleep latency (min) 12.5 (6-29) 14.5 (8-28) 10.3 (5.1-44.7) 0.639
REM latency (min) 108 (67.5-155.5) 108 (77.5-195) 100 (63-143) 0.199
WASO (min) 57.4 (40.5-102.6) 63.5(46.7-125.3)  55.6 (38.4-88.5) 0.348
REM 17.4% (13.3-21.1) 13.8% (9.6-21.1)  19%(15.7-22.1) 0.103
Sleep stages (%) NREMI1 3.5%(1.2-8.9) 5.2%(3.3-15.2) 1.7% (1-7.9) 0.072
NREM2 56.9% (50.4-64.6) 56.9% (50.4-66.8) 57.3% (50-64.5) 0.961
NREM3 18.7% (11.2-22) 18.7% (8.4-25.5)  18.9% (12.6-21.8) 0.98
AHI 12.4 (10.9-13.8) 12.4 (11.3-14) 12.5(10.6-13.7) 0.693
Central Al 0.13 (0-0.21) 0(0-0.34) 0.14 (0-0.18) 1
Obstructive Al 0(0-0.98) 0(0-0.21) 0.09 (0-1.55) 0.329
Hypopnea index 12.1 (9.8-12.9) 12.2 (9.8-13.7) 11.8 (8.6-12.9) 0.554
REM AHI 24.2 (8.7-28.7) 18.1 (4.5-28.2) 25.1(10.9-28.9) 0.43
Non-REM AHI 9.9(8.9-11.2) 10.3 (9.3-12.9) 9.8 (8-10.4) 0.132
Supine AHI 14.1 (12.2-20.5) 14.7 (12.7-19.4) 13.6 (11.9-23.4) 0.732
Non-supine AHI 3.2(0-7.7) 5(0-8.8) 1.5 (0-6.2) 0.381
Mean SpO. 91% (90-92) 91% (90-92) 91% (89.3-94.3) 0.881
Minimum SpO; 81% (75-84) 82% (77-87) 80% (74.3-82.8) 0.216

AHI: apnea-hypopnea index, Al: apnea index, REM: rapid eye movement; TRT: total recording time,

TST: total sleep time, WASO: wake after sleep onset.

non-adherent/non-compliant  group  showed
statistically same demographic-clinic characteristics
including age, gender, BMI, symptoms, smoking
status, comorbidities, and scores on ESS, The high
scores of ESS were (ESS >11) recorded for only 22%
of patients. However, 59.3% of the patients had a
complaint of excessive daytime sleepiness (EDS).
We could not show any statistically significant
difference in the results of PFT, either. The results
of diagnostic and titration PSG were also similar
for the nonadherent/non-compliant group when
compared to the compliant group (7Table 2-3).
Although statistically insignificant, there were more
female patients in the compliant group (p=0.183).
As shown in Table 3, the maximum pressure during
the titration test was lower in the compliant group
(p=0.040). But the differences in an excessive leak,
p95, or residue AHI recorded by the device during
titration night were not substantial (p>0.05).

Discussion

Previous studies showed that the PAP
compliance in mild/moderate OSAS varies
between %43-64 for a follow-up lasting 3
weeks-6 months.>® Our study comprised mild
OSAS patients solely and we reported the results
of a longer follow-up time (1 year). Due to these
distinct features of this study, PAP compliance
was lower in our study group. Approximately
60% of the patients had not taken the prescribed
device or used the device for 2 months at most.
This result reflects the accurate rate of compliance
for mild OSAS and the importance of the close
follow-up during the first two months of the PAP
treatment.

In this study, the parameters of PSG including
sleep and REM latencies, distribution of sleep
stages, and AHI (total, positional, REM AHI,
and index for each type of respiratory event),
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Table 3. The parameters of titration PSG

All patients median
(25.-75.percentile)

Compliant Median
(25.-75.percentile)

Non-compliant/

Non-adherent Median

(25.-75.percentile)

p value
%o(n) Y%(n) %(n)
TRT (min) 471.4 (456-482.7) 477.4 (456-482.7) 468.3 (453.1-484) 0.459
TST (min) 361 (311421) 355 (308.9-421) 371.3 (316.2425.9) 0.844
Sleep efficiency (%) 78.6% (70.6-84) 75.5% (64.6-83.8) 79.8% (71.7-85.8) 0.402
Sleep latency (min) 23.5 (12.5-40.5) 25 (23.5-42.5) 16.3 (6.1-37) 0.109
REM 16.3% (10.5-21) 14.4% (9.6-18.5) 16.9% (13.7-21.1) 0.348
NREM1 1.4% (1-2.2) 1.3% (1.1-1.8) 1.5% (0.9-2.5) 0.711
Sleep stages (%) NREM2 57.1% (52.4-64.7) 55.8% (52.4-68.8) 57.6% (63.8-52.2) 0.921
NREM3 24.6% (17.3-29.3) 28.1% (23.3-30.3) 23.2% (14-27.9) 0.109
AHI 2.6 (1-3.9) 2.2 (0.9-4.6) 2.7(1.3-3.9) 0.921
Central AI 0.4 (0-1.4) 0.4 (0-0.9) 0.8 (0.13-1.4) 0.383
Obstructive AHI 1.9 (0.6-3) 0.9 (0.6-3) 2(0.4-2.8) 0.941
REM AHI 2.4(0.8-9.2) 1.6 (0.8-4.9) 5(0.2-9.4) 0.457
Non-REM AHI 2(0.9-3.3) 2.2(0.9-3.5) 1.9(0.9-3) 0.57
Mean SpO: 93% (91-94) 93% (92-94) 92.5% (90.3-93.8) 0.38
Minimum SpO, 89% (84-90) 89% (82.90) 89.5% (84.3-90) 0.669
(n=27) (n=11) (n=16)
RDI 1.9 (0.8-4) 1.6 (0.5-3.2) 2.2 (0.9-6.4) 0.256
(n=23) (n=9) (n=14)
p95 (cmH,0) 8.6 (7-11) 7.7(6-11.7) 8.8 (7.5-10.6) 0.507
Maximum
The recordings of  presure (n=23) (n=10) (n=13)
PAP devices (cmH,0) 9.3(7.3-11.6) 7.5(6.9-10.2) 9.8 (8.6-11.8) 0.04
Excessive
mask leak (n=27) (n=11) (n=16)
+ 59.30% 54.50% 62.50% 0.71
40.70% 45.50% 37.50%

AHI: apnea-hypopnea index, AlL: apnea index, REM: rapid eye movement, TRT: total recording time,
TST: total sleep time, RDI: respiratory disturbance index.

wake after sleep onset time, minimum and mean
oxygen saturations were also analyzed. But the
compliant group did not show any statistical
difference in means of these parameters either on
diagnostic PSG or PSG during titration. We can
conclude that PSG parameters can not be used
for predicting compliance for patients with mild
OSAS.

Despite the high rates of compliance in
symptomatic patients with moderate/severe
OSAS", our results also noted that sleep-related
symptoms or scores of ESS can not be used
for estimating the compliance for mild OSAS,
either. Nevertheless, we showed that the level of
maximum pressure during the titration test was
the only parameter statistically promising for the

estimation of the treatment compliance for mild
OSAS.

The data from the Sleep Heart Health Study
demonstrated that 28% of the patients with
mild OSAS were sleepy and the quality of life
was low.""'? The results from the Wisconsin
Sleep Cohort Study revealed that the high level
of sleepiness also affected the daily activities of
snorers with AHI <5 when compared with non-
snoring controls."” These two population studies
also provided evidence for the significant effect
of mild OSAS on blood pressure.'*!> Peppard
et al" declared that the odds ratio for the
4-year incidence of developing hypertension
was 2.03 (1.29-3.17) for AHI between 5 and
14.9. Although the incident risk for adverse
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cardiovascular outcomes 1s unknown, the
previous studies pointed out a link between mild
OSAS and cardiovascular outcomes.'®!7 It is also
known that the risk for endothelial dysfunction,
atherosclerosis, and insilin resistance also starts
with the mildest degree of OSAS.!3-20

The outcomes of mild OSAS can be severe in
means of cardiovascular and metabolic diseases.
The characteristics of this group of patients with
mild OSAS and cardiovascular and metabolic
diseases must be clarified for selecting the patients
who can benefit from the PAP treatment. The last
guideline of AASM recommends PAP treatment
for OSAS 1in adults with excessive sleepiness
regardless of the severity. A lower degree of
recommendation is also proposed for all OSAS
patients with the impaired sleep-related quality
of life and hypertension.? The previous studies
published conflicting results for the benefits of
APAP on cardiovascular risk, quality of life,
and mortality in mild OSAS.?! Some authors
suggest that medical or conservative treatments
including weight loss, positional therapy, or nasal
corticosteroids may be more effective than PAP
treatment in mild OSAS.?? Additionally, even if
the symptoms improve, the patients with mild
OSAS are likely to abandon the PAP treatment.?

The sympathetic nervous system activation and
hypoxia due to apnea/hypopnea and the oxidative
stress due to reoxygenation are the main causes of
cardiovascular and metabolic events for OSAS.*

Eventually, patients with mild OSAS tend for
increased cardiovascular events and PAP treatment
may lead to an increase in quality of life for a group
of patients with mild OSAS.!*?»> We recommend
that mild OSAS patients especially those who
reach higher maximum pressure on titration test
must be followed up closely during the first 2
months of PAP therapy to detect nonadherence
and non-compliance earlier.

Our study has some limitations. First, the
number of patients is small. The number of patients
included in the previous studies range between 29-
66 however the studies also include the patients
with moderate OSAS.’® Second, the adherence
of 40.2% of patients in our study group was based
on subjective data from patients’ statements.
Eventually as there is no benefit in making false
statements, we found it trustable.

Conclusion

The number of patients diagnosed with mild
OSAS requiring PAP treatment is quite less
than moderate/severe OSAS. In the literature,
mild OSAS is evaluated together with moderate
OSAS. Uniquely, our study investigates mild
OSAS solely and has a relatively long follow-up
period of 1 year. Therefore, the results of this
study will have a significant meaning for the
clinicians dealing with sleep disorders.

The risk of complications increases if
individuals with symptomatic mild OSAS
patients with comorbidities are left untreated.
However, parameters predicting poor compliance
are needed for a better cost-effective approach,
Our results show that the patients who require
higher pressure during the titration test can be
evaluated as the candidates of poor compliance/
adherence to PAP therapy.
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ABSTRACT
Background Peripheral T-cell lymphoma (PTCL) accounts for 10-15% of all non-Hodgkin lymphomas.
Five-year overall survival is very poor in all subtypes except in ALK positive anaplastic large cell
lymphomas (ALCL). Patients in relapsed-refractory (RR) setting, treatment options are very limited,
particularly in patients with poor performance or advanced age. Pralatrexate has been shown to improve
remission and survival rates in RR PTCL. We aimed to evaluate the response rates, efficacy and adverse
event profile of pralatrexate used in RR PTCL in our center.
Material and Methods Patients followed in hematology department of Mersin University with the
diagnosis of RRPTCL and treated with pralatrexate were included in study. Their demographical and
clinical data were documented. Response to treatment with pralatrexate was evaluated.
Results Median follow up time was 14 months and mean age at diagnosis was 50.6 (£17.9) in totally
11 patients. Patients received median 2 cycles of pralatrexate. Six patients were refractory to treatment
while 5 patients achieved at least partial remission.
Conclusions PTCL has the worst prognosis among all types of lymphomas. Cure rates are still low and
new therapeutic options are needed.
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Introduction

Peripheral T-cell lymphoma (PTCL) accounts
for 10-15% of all non-Hodgkin lymphomas
(NHL). PTCL-not otherwise specified (PTCL-
NOS), angioimmunoblastic T cell lymphoma
(AITL), NK/T cell lymphoma, adult T-cell
leukemia/lymphoma (ATLL), anaplastic large cell
lymphoma (ALCL, ALK+, ALK-) are the most
common subtypes.! Five-year overall survival is
70-79% in ALK+ ALCL, while it 1s quite poor
in other subtypes (14% to 35%). Similar to B-cell
lymphomas, anthracycline-based chemotherapies
suchascyclophosphamide,doxorubicin, vincristine
and prednisolone, etoposide (CHOP/CHOEP) or
cyclophosphamide, vincristine, doxorubicin and
dexamethasone (hyperCVAD) are used in front-
line treatment. Stem cell transplantation (SCT)
should be planned as consolidation procedure
after high-dose chemotherapy in patients who
achieved remission and are eligible.? Allogenic
SCT should be considered in patients in relapsed
or refractory (RR) setting. In CD30-positive
PTCL, brentuximab vedotin have been approved
based on the randomized ECHELON-2 clinical
trial.® In patients who are resistant or intolerant
to first-line therapy or who have relapsed disease;
alemtuzumab, bortezomib, gemcitabine, histone
deacetylase inhibitors (romidepsin, belinostat),
pralatrexate, monoclonalantibodies(brentuximab,
mogamulizumab) are among the new treatment
options.* Pralatrexate, a dihydrofolate reductase
inhibitor, has been shown to improve remission
and survival rates in PTCL patients both in early
clinical studies and in the PROPEL study and got
FDA approval in 2009, and its benefit has been
proven by subsequent studies.>’ In our study, we
aimed to evaluate the response rates, efficacy and
adverse event profile of pralatrexate in patients
with RR-PTCL in our center.

Material and Methods

Data of patients followed in hematology
department of Mersin University Hospital
between 1 January 2017 and 1 January 2021
with the diagnosis of PTCL were retrospectively
analyzed. Patients treated with pralatrexate with
this diagnosis were included in the study. The

demographical data of the patients, pathological
subtypes, follow-up periods, the number of cycles
of pralatrexate they were treated, the number of
chemotherapy lines before pralatrexate, side effects
and reasons of death were documented. Response
assessment was performed with positron emission
tomography-computerized tomography (PET-
CT) after 2 cycles of treatment. The proportion of
patients with at least partial response was defined
as overall response rate (ORR). Patients that
responders and non-responders were compared in
terms of demographics, age at diagnosis, follow-
up time, stage, pathological subtypes, number of
prior chemotherapy lines and cause of death. The
data obtained were evaluated and compared with
literature.

Shapiro-Wilk test was used for normality control
of continuous variables. Standard deviation values
were given for normally distributed variables,
min-max and median values were given for non-
conforming variables.

Results

Data of a total of 11 patients were accessed.
Mean age at diagnosis, median follow-up
time, median number of lines of treatment
prior to pralatrexate, median number of
cycles of pralatrexate, distribution of gender,
histopathological subtypes and stage of patients
are summarized in Table 1. Prior to pralatrexate,
8 patients received 2 lines and the others
received 3 lines of treatment. First-line treatment
was CHOP (cyclophosphamide, vincristine,
cyclophosphamide, dexamethasone) in 8 patients,
EPOCH (etoposide, prednisone, vincristine,
cyclophosphamide, doxorubicin) in 2 patients and
dose adjusted EPOCH in 1 patient. No patient
had stem cell transplantation prior to pralatrexate.
Patients were treated with a median of 2 cycles of
pralatrexate. ORR was 45% (4 patients; complete
remission [CR], and 1 patient; partial remission
[PR]). Two of 5 responder patients were relapsed.
One of them was not eligible for SCT, and relapsed
in fourth month of pralatrexate treatment, and
the other relapsed with central nervous system
involvement during the preparation for autologous
SCT and has died. Patients treated with
combination of pralatrexate and romidepsin were
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Table 1. The characteristics of 11 patients.

Parameters Values
Mean age at diagnosis (years) (mean+SD) 50.6+17.9
Male/Female 8/3
Median follow-up time (month) (min-max) 14 (8-40)
Pathological subtype, n (%)

PTCL, NOS 5(45)

ALCL (ALK+) 327

ALCL (ALK-) 1(9)

AITL 2(18)
Median stage (min-max) 4(3-4)
Pralatrexate, n (%)

Monotherapy 8(72)

Combination with romidepsin 3@2DN
Number of patients who have died, n (%) 5 (45)
Median number of lines of treatment prior to pralatrexate (min-max) 4 (2-6)
Median follow-up time after relaps or progression (month) (min-max) 7 (3-25)
Median number of cycle of pralatrexate (min-max) 2 (1-6)
Overall response rate (%) 45

all refractory. As hematological adverse event:
moderate neutropenia was seen in 5 of patients.
One patient suffered from delayed wound healing.
Patient who achieved PR died due to severe heart
failure (ejection fraction; 20%) that occurred
during the treatment. The mean age of the patients
who were died was 68.6. In all three patients who
were assessed, CD30 were positive. The responder
and non-responder patients are compared in terms
of mean age at diagnosis, gender, median follow
up times, patological subtypes, stage, cause of
death in Table 2.

Discussion

Based on reports presenting real life data, it
is clear that RR-PTCL has quite poor outcome
among the other RR-NHLs, In a study, 153 patients
with RR-PTCL reported to have 5.5 months
median overall survival, while it was 2.5 months
in another report.®® Although survival cannot be
mentioned due to the small number of patients
and the short follow-up period, relapsing rates and
proportion of primary refractory patients in our

study supports the information that the disease
has poor prognosis.

Indeed, it is not exactly true to compare results
of a clinical trail with large population with a real
life data of a limited population. However we
aimed to evaluate whether our results supported
those in clinical trial. While the overall response
rate was 29% in the PROPEL study, which
accelerate the approval, it was 45% in our study.6
This supports the promising results of pralatrexate
treatment in other studies.!®!

When the characteristics of the patients with or
without response were compared, it was observed
that 80% of patients with PTCL-NOS were
refractory to pralatrexate treatment, this result
is consistent with literature which mentioned
that NOS subtype has worse prognosis.? Non-
responder patients were younger than responder
patients. Although Amengual et al'? reported
better response rates with pralatrexate-romidepsin
combination in a phase-1 study, none of the
patients, treated with this combination responded
in this study. Undoubtedly phase II, III study and
real life data will yield more definitive and realistic
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Table 1. Characteristics of responding and non-responding patients.

Responders to pralatrexate

Non-responders to pralatrexate

(@=5) (n=6)
Mean age at diagnosis (years) (mean+SD) 56.2+15.4 46+19.8
Male/Female (%) 60/40 84/16
Median follow-up time (month) (min-max) 22 (12-35) 12 (8-40)
Pathological subtype, n (%)

PTCL, NOS

ALCL (ALK+) 1(20) 4 (66)

ALCL (ALK-) 3(60) 1(16)

AITL 1(20) 1(16)
Stage

3 1 2

4 4 4
Primary refractory 4 2
Relapsed 1 4
Pralatrexate, n (%)

Monotherapy 5.(100) 3(50)

Combination with romidepsin 3(50)
Number of patients who have died, n (%) 2 (40) 3(50)

Cause of death

Progression after remission (n=1)

Progression (n=3)

Heart failure (n=1)

results. On the other hand, the other combinations
with bortezomib and gemcitabine are still under
investigation and show promising.!>!4

Mucositis is the most common adverse
event in literature, but it is not detected in our
patients so often.’> All patients were received
prophylaxis for mucositis, but we doubted about
lack of documentation of side effects in our
clinic during the treatment periods. As the most
common hematological adverse event inconsistent
with the multicenter study of Hong er al.!®, not
thrombocytopenia but moderate neutropenia
was seen in 5 of patients. While edema and
tachycardia are the most common cardiac
complications in literatiire, one of our patients
who had no cardiac pathology except for left
ventricular hypertrophy due to hypertension
previously, got severe heart failure with treatment
and died due to it.!°

Limitations of the study includes small
population of patients, shortness of follow-up
duration, lack of assessment of CD30 marker in
other 8 patients and lack of genetic assessment
(such as mutations of TET2, IDH2, DNMT3A).
Lack of documentation of adverse events is also
the other limitation.

Conclusions

RR-PTCL has poor prognosis and there are
few treatment options. Among these, pralatrexate
has a proven efficacy. Despite all the positive
and promising results, large population studies
with long follow-up duration are needed and new
mono and combined therapy modalities should be
worked on.
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Relationship Between Familial Mediterranean Fever and
Other Rheumatic Diseases: Coincidence or Coexistence?
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ABSTRACT
Background Familial Mediterranean fever (FMF) is the most common monogenic autoinflammatory
disease affecting mainly the ethnic groups of the Mediterranean basin. It has been reported that it
can coexist with various systemic inflammatory diseases. This study aimed to obtain information on
rheumatic diseases that accompany FMF and evaluate the relation between FMF and such diseases.
Material and Methods Eighty-four patients diagnosed with FMF and have rheumatic disease comorbidity
in the rheumatology clinic between January 2018 - March 2020 were included in this study.
Results The most common accompanying rheumatic disease was spondyloarthritis (SpA) with 36 patients.
Vasculitis was the second common disease accompanying FMF with 22, followed by connective tissue
disease (CTD)in 18, juvenile idiopathic arthritis in 4, gout in 3, and hidradenitis suppurativa in 1 patients.
The most common MEFV mutation observed was M694V. The rate of patients in the SPA group with
signs of fever was significantly higher than those in the vasculitis group. The median C-reactive protein
value of the patients in the vasculitis group was significantly higher than the CTD group. There was
no statistically significant difference between disease groups regarding to other clinical manifestations
and laboratory findings. There was no statistically significant association between disease groups and
MEFV mutations regarding to genotype and allelic distribution.
Conclusions In this study, the relation between FMF and various rheumatic diseases was determined.
Two new conditions, eosinophilic granulomatous polyangiitis and scleroderma were detected. The
associations may be just coincidental or an extension of the common underlying pathology. To be aware
of this association is important to early diagnosis and appropriate treatment.
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Introduction

Familial Mediterranean fever (FMF) is
the most common monogenic periodic fever
syndrome characterized by recurrent polyserositis
and fever attack.! FMF prevalence varies between
1:200-1,000 depending on geographic regions,
and it mostly occurs in middle eastern and
Mediterranean regions.? Several clinical diagnostic
criteria sets have been proposed to diagnose FMF
(Tel-Hashomer, Livneh, pediatric criteria, and
new Eurofever/PRINTO classification criteria).
The oldest and the most widely used criteria set is
the Tel Hashomer.>* It is considered an autosome
recessive disease, but about one-fourth of patients
are heterozygote, suggesting genetic heterogeneity.
FMF is caused by mutations in the MEFV gene
located on chromosome 16.

MEFV codes a protein termed pyrin. In the
presence of MEFV gene mutations, as a result of
uncontrolledpyrinactivation, caspase l isactivated,
and IL-1p expression is enhanced, and hence
an exaggerated inflammatory response arises.’
Although the phenotype-genotype correlation
of FMF remains to be elucidated, certain
variants of the MEFV gene play an important
part in pathogenesis. At present, all reported
MEFV variants and the associated phenotypes
are recorded in the INFEVERS database
(http://fmf.igh.cnrs.fr/ISSAID/infevers/), and
there are around 385 known sequence variants of
MEFV.’ The most common mutations are V726A,
M680I, M694V, M6941 in exon 10, and E148Q in
exon 2. M694V prevalence is between 20% and
65%, and it is the most common and pathogenic
variant of all FMF mutations.® The pathogenic
effect of E148Q is uncertain and its presence in
over 1% of the healthy population suggests that it
may be a benign polymorphism. The most critical
member of the inflammasome family plays an
essential role in the etiopathogenesis of FMF
is the nucleotide-binding domain-like receptor
(NLRP3). When activated, NLRP3 leads to
cleavage and activation of IL-1f in response to
many inflammatory stimuli. It is also responsible
for many other inflammatory conditions and
diseases.”® Whether increased inflammation in
FMF patients sets the stage for some inflammatory
and non-inflammatory conditions is still debatable.
According to previous data, it has been reported

that in %12-17, 2 of FMF patients, there may be
coexisting systemic inflammatory conditions.
The analysis of probable comorbidities 1is
essential for understanding their effect on
clinical presentation and if they share a common
etiological pathway. This study aimed to obtain
information on rheumatic diseases accompanying
FMF and evaluate the relationship between these
diseases and FMF.

Material and Methods

Study Population and Design

Among a group of 400 FMF patients followed
up at one center, 84 patients were determined to
have rheumatic disease comorbidity by reviewing
their medical records. Eighty-four patients over 18
diagnosed with FMF and have rheumatic disease
comorbidity in the rheumatology clinic between
January 2018 - March 2020 were included in
this study. The accompanying rheumatological
diseases were spondyloarthritis (SpA) in 36
patients (ankylosing spondylitis [AS] 32, psoriatic
arthritis [PSA] 3, and inflammatory bowel
disease-associated SpA 1 patients), vasculitis in 23
patients (its distribution was as follows: Behget’s
disease [BD] 12, leukocytoclastic vasculitis [LCV]
2, Henoch-Schoenlein purpura [HSP] 5, Takayasu
arteritis [TA] 1, eosinophilic granulomatous
polyangiitis [EGPA] 1, polyarteritis nodosa
[PAN] 1 patient), connective tissue disease (CTD)
present in 13 (Sjogren syndrome [SS] 6, systemic
lupus erythematosus [SLE] 1, scleroderma [SSc]
3, mixed connective tissue disease [MCTD] 3,
rheumatoid arthritis [RA] 5 patients, juvenile
idiopathicarthritis [JIA]in4, goutin 3, hidradenitis
suppurativa [HS] in 1 patients). Sex, age, duration
of disease, comorbidities, family history, clinical
symptoms (fever, peritonitis, pleuritis, pericarditis,
arthritis, myalgia, erysipelas-like rash), genotype
data (if present), laboratory results, radiological
findings, and treatment information were
recorded. Data on accompanying rheumatic
diseases were obtained from hospital records. All
current and past rheumatic comorbidities were
taken into consideration and supported by health
system records. Patients with a diagnosis of FMF
but without rheumatic disease were excluded. All
the data were compared among a total of 5 groups
(vasculitis, SpA, CTD, gout, and JTA)
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This study was conducted by following the
principles of the Helsinki Declaration, and
written informed consent was obtained from all
participants. Approval for the study was obtained
from the ethics committee with the decision dated
22.04.2020 and numbered 2020/182.

Classification Criteria

FMF diagnosis was made according to The
Tel-Hashomer criteria.* It is evaluated as major
and minor criteria. Major criteria are fever
with peritonitis, pleuritis, and synovitis attacks;
AA-type amyloidosis, response to colchicine
treatment; Minor criteria are recurrent episodes
of fever, erysipelas-like erythema, and history of
FMF in a first-degree relative. For the definitive
diagnosis, two major or one major and two minor
findings should accompany.

We included patients, as defined by accepted
diagnostic criteria at the time studies were
identified. Patients diagnosed with SSc according
to 2013 classification criteria, SS according to
2016 ACR/EULAR SS classification criteria,
SLE according to SLICC 2012 Cclassification
criteria, RA according to 2010 ACR/EULAR
RA classification criteria, BD according to the
International Working Group criteria, SpA
according to the 2009 ASAS classification
criteria were included. Other patients were also
defined according to diagnostic criteria accepted
at the time of the study. Organ involvement was
evaluated according to clinical symptoms and the
results of various diagnostic tests.

Laboratory Measurements

Blood was analyzed to obtain CBC results,
including the leukocyte, hemoglobin, platelet,
lymphocyte, neutrophil, and monocyte counts.
Urine protein, erythrocyte sedimentation rate
(ESR; 0-20 mm/hour), and C-reactive protein
(CRP; 0-8 mg/L) of the patient were recorded.

Assessment of Genetic Analyses

Results of all MEFV gene whole gene sequence
analyses were retrieved from the database of
our hospital. HLA-B27 and HLA-B51 genetic
analysis data were obtained retrospectively from
the hospital database system.

Statistical Analysis

All statistical analysis was performed using
R version 3.6.0 (the R Foundation of Statistical
Computing, Vienna, Austria; https://www.r-
project.org). To assess the normality of the data,
Shapiro-Wilk’s normality test and Q-Q plots were
used, and also Levene’s test was used to check
the homogeneity of the variances. Numerical
variables were presented as meantstandard
deviation (minimum-maximum) or median with
interquartile range. Categorical variables were
described as count (n) and percentage (%). One—
way ANOVA (analysis of variance) followed by
Tukey HSD post-hoc test and Kruskal-Wallis test
followed by Dunn post-hoc test with Bonferroni
correction was run to determine whether there
was a statistically significant difference between
numerical variables and groups (SPA, vasculitis,
and CTD). Moreover, the Pearson chi-square test
followed by two proportions Z-test with Bonferroni
correction and Fisher-Freeman-Halton exact test
were conducted to examine whether there was
a statistically significant association between
categorical variables and groups. The allelic
distribution of the mutations according to groups
were compared using three sample proportion
tests with and without continuity correction. The
significance level was set at 5%.

Results

Eighty-four patients with comorbid FMF and
rheumatic disease were included in this study. 32
(38.1%) males and 52 (61.9%) female participants
with a mean age of 38.36+13.68 (17-78). There were
18 patients over the age of 40. Musculoskeletal
involvement was predominant in these patients,
and they had a low penetrating mutation,
except for two homozygous patients for M694V
mutation. The demographical characteristics,
clinical manifestation and laboratory findings of
the patients were given in Table 1. The duration
of FMF disease 1s 8+5 (1-24) years. The most
common symptoms were decreasing order of
frequency recurrent abdominal pain 98.8%, fever
22.6%, arthritis 17.9%, lower back pain 9.5%,
pleuritis 7.1%, erysipelas-like erythema 3.6%. A
family history of FMF was found in 39 (46.4%)
out of 84. Mean proteinuria was found to be
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Table 1. Demographical characteristics, clinical manifestations and laboratory findings of the patients.

All patients SPA Vasculitis CTD Gout JIA
p-value’
(n=84) (m=36) (n=23) (n=18) (n=3) (n=4)
Demographic characteristics
Age (years) <0.001!
Mean*SD 38.36+13.68 34.72+11.37° 39.91+13.35 48.67+12.68° 30.33+17.10 21.75%3.40
Min-max 17-78 18-64 20-62 33-78 19-50 17-25
Gender 0.233°
Female 52 (61.9) 20 (55.6) 16 (69.6) 14 (77.8) 1(33.3) 1(25)
Male 32 (38.1) 16 (44.4) 7(30.4) 4(22.2) 2(66.7) 3(75)
Clinical manifestations
Fever 19 (22.6) 13 (36.1)* 1(4.30 4(22.2) 0.019° 0(0) 1(25)
Abdominal pain 83 (98.8) 35(97.2) 23 (100) 18 (100) >0.9993 3(100) 4 (100)
Pleuritis 6(7.1) 4(11.1) 2(8.7) 0(0) 0.466° 0(0) 0(0)
Erysipelas-like erythema 3 (3.6) 0(0) 2(8.7) 1(5.6) 0.1393 0(0) 0(0)
Arthritis 15 (17.9) 5(13.9) 4(17.4) 4(22.2) 0.7412 0(0) 2(50)
Lower back pain 8(9.5) 6(16.7) 1(4.3) 0(0) 0.110° 1(33.3) 0(0)
Family history 39 (46.4) 13 (36.1) 10 (43.5) 11 (61.1) 0.234° 2(66.7) 3(75)
Laboratory findings
Hemoglobin (g/dL) 13.60(12.45-14.57) 13.80(12.68-15.07) 13.30(12.45-14.8) 12.80(12.13-13.75)  0.177* 15.60 (15.05-15.8) 14.05 (13.53-14.43)
Leukocyte (10°/L) 7.20(5.88-9.33) 7.40 (6.22-9.35) 7.90 (6.10-9.45) 6.05 (5.50-6.95) 0.126* 8.10 (6.95-8.1) 9.95 (9.5-10.20)
Neutrophil (10°/L) 3.90 (3.21-5.40) 3.90 (3.20-5.10) 5.05(3.58-5.92) 3.30 (3.20-3.93) 0.067* 3.80(3.65-4.35) 7.25 (6.43-7.75)
Lymphocyte (10°/L) 2.09(1.70-2.52) 2.20(1.85-2.68) 1.97 (1.60-2.45) 1.92 (1.72-2.31) 0.3181 2.40 (1.95-2.85) 1.85(1.73-2.67)
Monocytes (10°/L) 0.50 (0.40-0.70) 0.53 (0.40-0.75) 0.51 (0.41-0.76) 0.43 (0.40-0.54) 0.1514 0.50 (0.50-0.60) 0.80 (0.65-1.20)
Platelet (10°/L) 264.5 (205-326.75) 279 (206.5-340.25) 254 (205-318) 252.5(203.5-293.5) 0.578* 260 (224.5-306.5) 327 (250.75-397.25)
CRP (mg/L) 5.35 (3-12.05) 5.80 (3-12.40) 10 (4.5-17.5)* 3.75 (2.32-6.72)° 0.040* 4 (3.45-5.70) 15.25 (4.47-32.75)
ESR (mm/h) 14.5 (7-27) 11 (6.75-25.25) 18 (12.5-28.5) 15 (8-22.75) 0.370* 5(3.5-5.5) 27.5 (16.25-37.25)
Urine protein (mg/day) 116 (68.75-173) 100 (50.75-173) 134 (75-175.5) 106.5 (76.38-167) 0.404* 101 (83-107) 185 (140-229)

Data were presented as mean+standard deviation (minimum-maximum), median (interquartile range: 25th percentile-75th
percentile) or count (n), and percentage (%). p values <0.05 indicate that statistically significant.
p-valuet shows a comparison of SPA, vasculitis, and STD groups (gout and JIA were excluded from statistical analysis due to the

small sample size).

Different small superscript letters in each column denote that statistically significant difference between groups.
'One-Way ANOVA followed by Tukey HSD multiple comparison tests.
*Pearson chi-square test followed by Two proportion Z-test with Bonferroni correction.

*Fisher-Freeman-Halton exact test.

4Kruskal-Wallis test followed by Dunn multiple comparison test with Bonferroni correction.
SPA: spondyloarthropathy, CTD: connective tissue disease, SD: standard deviation, ESR: erythrocyte sedimentation rate, CRP:

C-reactive protein.

239 mg/day. In three patients, proteinuria at the
level of 500 mg or over was observed.

The most common accompanying
rheumatological disease was SpA in 36 (43%)
patients. AS was detected in 32 (38.9%), PSA
in 3 (3.6%), and inflammatory bowel disease-
associated SpA in 1 (1.2%) patient. Vasculitis was
the second most common comorbid disease group
in FMF with a rate of 26.2%. Its distribution was
as follows: BD 12, LCV 2, HSP 5, TA 1, EGPA
1, PAN 1 patients. CTD present in 18 (21.4%)
(SS 6, SLE 1, SSc 3, MCTD 3, RA in 5 [6%)]),
JTA in 4 (4.8%), gout in 3 (3.6%), HS in 1 (1.2%)
patient (7able 2). 17 patients who had comorbid AS

underwent HLA-B27 analysis and it was found
to be positive in two patients. FMF patients with
radiographically detected sacroiliitis, the rate of
M694V mutation was high. Enthesitis is present
in 11.9% of FMF patients accompanying SPA.
Eleven patients with comorbid BD underwent
HLA-B51 analysis, with positive results in 4
patients. One patient had neuro-BD, four vascular
involvement, two joint and eye involvement,
four isolated mucocutaneous involvement, and
no gastrointestinal involvement in BD patients.
Thrombosis was present in 30% of patients with
BD, and of these, all but one had M694V mutation.
Coexistence with SS was detected in six patients.
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Table 2. Comorbidities in patients with familial
Mediterranean fever.

Diseases n=84 (%)
Spondyloarthropathy
Ankylosing spondylitis 32 38.1
Psoriatic arthritis 3 3.6

Inflammatory bowel disease-associated spondyloarthritis 1 12

Vasculitides
Behcet’s disease 12 143
Henoch-Schénlein purpura 5 6
Leukocytoclastic vasculitis 3 3.6
Eosinophilic granulomatous polyangiitis 1 1.2
Polyarteritis nodosa 1 1.2
Takayasu arteritis 1 1.2

Connective Tissue Disease
Sjogren syndrome 6 7.1
Systemic lupus erythematosus 1 1.2
Scleroderma 3 3.6
Mixed connective tissue disease 3 3.6
Rheumatoid arthritis 5 6
Juvenile idiopathic arthritis 4 4.8
Gout 3 3.6

In five of these patients, there was a MEFV
mutation in exon 10 without any life-threatening
organ involvement. No serositis was detected
in MCTD patients with M694V mutation.
One SSc patient had limited, and two patients
had widespread skin involvement. There was
no interstitial lung disease and pulmonary
hypertension. Two patients had M694V
mutationsin SScpatients. Asamedicaltreatment,
all patients used colchicine. Azathioprine was
usedin 11 (13.1%), anakinrain 1 (1.2%), anti-TNF
in 7 (8.3%), DMARD in 45(53.6%), allopurinol
in 2 (2.4%), cyclosporin in 1 (1.2%) patients.
There was a statistically significant difference
between disease groups as determined by One-
way ANOVA (F=7.741, p=0.001). A Tukey
post hoc test revealed that the mean age of the
patients in the CTD group was statistically
significantly higher than the patients in the SPA
group (48.67£12.68 vs. 34.72+11.37, p=0.001),
but there was no significant difference between
the mean age of the patients in the vasculitis
group (39.91+13.35, p=0.067). There was no
statistically significant difference between
the vasculitis and SPA groups (p=0.260). The

gender distribution of the groups was similar
(Pearson %?2=2.911, p=0.233). A Pearson chi-
square test found that there was a statistically
significant association between the disease
groups and fever (Pearson %?=7.922, p=0.019).
Post-hoc two proportions Z-test with Bonferroni
adjustment show that the rate of patients in the
SPA group with signs of fever was significantly
higher than those in the Vasculitis group (n=13
[36.1%] vs. n=1 [4.3%]). A Kruskal-Wallis test
showed that there was a statistically significant
difference in CRP value between the different
disease groups (x*=6.447, p=0.040). Post-hoc
Dunn tests using a Bonferroni-adjusted alpha
level of 0.016 were used to compare all pairs of
groups. The median CRP value of the patients
in the vasculitis group was significantly higher
than the patients in the CTD group (10 [IQR,
4.5-17.5] vs. 3.75 [IQR, 2.32-6.72], p=0.011).
The other comparisons were not statistically
significant after the Bonferroni adjustment (all
p=0.016). There was no statistically significant
difference between disease groups regarding
to other clinical manifestations and laboratory
findings (all p>0.05) (Table ).

The genotype and allele frequency of FMF
according to the MEFV mutations were given in
Table 3. MEFV gene mutation was investigated
in 70 (83.33%) patients. In these patients,
the most common mutation was M694V
heterozygote, which was found in 30 (42.85%)
patients. M694V homozygote was found in 15
(21.42%), M680I heterozygote in 10 (14.28%),
M680I homozygote in 2 (2.85%), E148Q
homozygote in 1(1.42%), E148Q heterozygote in
1(1.42%), V726 A homozygote in 0 (0%), V726A
heterozygote in 5 (7.14%), the normal mutation
in 1 (1.42%), others in (E520V, R761H, P369S,
R202Q, M801) 9 (12.85%) patients, also were
not tested from 13 (18.57%) patients (Zable 3).
Among the detected mutations, 13 (15.5%)
of the patients were defined as compound
heterozygous. A Fisher-Freeman-Halton exact
test and a three-sample proportion test with and
without continuity correction test showed that
there was no statistically significant association
between disease groups and MEFV mutations
regarding to genotype and allelic distribution
(@ll p>0.05) (Table 3).
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Table 3. Comparison of genotype and allele frequency of FMF according to the MEFV mutations.

All patients SPA Vasculitis CTD Gout JIA
(n=84) (n=36) (n=23) (n=18) ahens ELE A
No. patients included in
the calculation' . - . =
M694V gene mutation 0.776'
Homozygote 15 (33.3) 6(31.6) 6 (40) 3(27.3) 1(25)
Heterozygote 30 (66.7) 13 (68.4) 9 (60) 8(72.7) 3 (100) 3(75)
Allelic distribution 60/140 (42.86) 25/54 (46.3) 21/42 (50) 14/30 (46.67) 0.930°  3/6(50) 5/8 (62.50)
MB680I gene mutation 0.455'
Homozygote 2(16.7) 2(33.3) 0(0) 0(0)
Heterozygote 10 (83.3) 4(66.7) 3 (100) 3(100) 1 (100)
Allelic distribution 14/140 (10) 8/54 (14.82) 3/42(7.149) 3/30(10) 0.4837 1/8 (12.50)
E148Q gene mutation NA
Homozygote 1 (50) 1(100) 0@ 0(0) - -
Heterozygote 1 (50) 0(0) 1(100) 0(0) - -
Allelic distribution 3/140 (2.14) 2/54 (3.7) 1/2(2.38)  0/30(0) 0.566° - -
V726A gene mutation >0.999'
Homozygote 0(0) 0(0) 0 0(0) - -
Heterozygote 5 (100) 0(0) 2 (100) 3(100) - -
Allelic distribution 5/140 (3.57) 0/54 (0) 2/42(4.76) 3/30(10) 0.076¢° - -
Others 0.286'
Homozygote 4 (44.4) 1(20) 2 (66.7) 1 (100) - -
Heterozygote 5(55.6) 4(80) 1(33.3) 00 2(100) -
Allelic distribution 13/140(9.29) 6/54 (11.11) 5/42(11.9) 2/30(6.67) 0.747%  2/6(33.33) -
Normal 1(1.2) 1(2.8)
No test 13(15.5) 8(22.2) 2(8.7) 3(16.7)

Data were described as number (n) and percentage (%).

p-value' shows the comparison of SPA, vasculitis, and STD groups (gout and JIA were excluded from statistical analysis due to
the small sample size) and was calculated using Fisher-Freeman-Halton exact test.

p-value® shows comparison of SPA, vasculitis, and CTD groups (gout and JIA were excluded from statistical analysis due to the
small sample size) and was calculated using a 3-sample proportion test with and without continuity correction.

*Patients who did not show mutations and were not tested were excluded from the analysis for allelic distribution.

SPA: spondyloarthropathy, CTD: connective tissue disease, NA: not applicable.

Discussion

FMF, which is the most common inherited
autoinflammatory disease, still has many
unknown aspects, despite much information.
In a few FMF patient series, there was a slight

male predominance. In this study females were
preponderant. Although FMF usually arises at
young ages, it may rarely emerge after 40. Patients
with late-onset have lower rates of mutation in
exon 2 and exon 10 of the MEFV gene. They
display higher rates of musculoskeletal system
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symptoms and a lower rate of serositis during
attacks; therefore, they are associated with milder
disease responding to lower doses of colchicine.’
Consistent with the literature, in this study, in
18 patients diagnosed after 40, there were low
penetrating mutations except for 2 cases who
were M694V homozygote and musculoskeletal
findings predominant.

In FMF, inflammation is not restricted to
severe inflammation during periodic attacks, and
chronic subclinical inflammation may continue
between attacks. This chronic proinflammatory
condition may play a triggering role in the
development of some diseases. The coexistence
of FMF with diseases such as SpA, BD, RA, SS,
JIA, IBD, and PAN has been reported. Some of
these inflammatory conditions may be regarded
as coincidental, but some have reached important
figures, suggesting an association between them.
The exact mechanism of this association is
unknown; however, it may be due to predisposing
effects of impaired immune pathways in FMF.
Mutations in NLR proteins are strongly associated
with autoimmune diseases. In FMF, pyrin,
which has undergone mutation, interacts with the
inflammasome, activating caspase-1, which leads
to overexpression of many cytokines, including
IL-18, IL-6, and IL-18. IL-1f upregulates IL-2
receptors, prolongs T cells’ lifespan, and plays an
important role in the proliferation of B cells and
antibody production. IL-1f also has a key role in
the differentiation of Th17 cells, essential in the
adaptive immune system.!%!!

The SpA was the most common comorbid
inflammatory condition in this study, with a
rate of 43%. The SpA is a well-known MHC-I-
apathy with a strong relation with HLA-B27 and
completely overlaps with typical characteristics
of neither autoimmune nor autoinflammatory
diseases. SpA prevalence increases in FMF
patients and their first-degree relatives. It has been
reported that the prevalence of SpA is as high as
7% in FMF patients.!? The articular symptoms
of FMF have characteristics overlapping with
SpA, and the increased prevalence of SpA in
FMF patients suggests a relation between the
two disorders. Furthermore, it has been reported
that sacroiliitis, which 1s the hallmark of SpA, are
higher than expected rates in FMF patients with

musculoskeletal symptoms. In a recent study,
the incidence of sacroiliitis in FMF patients was
established to be 2.6%.

Nevertheless, current data on HLA-B27 in
the development of sacroiliitis in FMF patients
are controversial. HLA-B27 was positive merely
in 11% of our patients with SpA. This finding
indicates that HLA-B27 does not have an essential
role in the pathogenesis of FMF-associated SpA
and that other pathophysiological mechanisms are
required to explain the relation between SpA and
FMF. A new study demonstrated the relationship
between the ILIR2 gene and AS. Therefore,
candidate gene and genome-wide association
studies suggest that in addition to the IL-17
pathway associated with IL-23R, there 1s also an
increased risk of AS in association with the IL-1
cytokine pathway.!"!3 SpA associated endoplasmic
reticulum-associated aminopeptidase 1 plays a
role in the modulation of IL-1, IL-6, and TNF.41
There is some evidence that M694V variation
may be more common in FMF patients with
sacroiliitis.'*®® A common result of the present
study and the aforementioned studies is that the
prevalence of M694V mutation is high among
FMF and SpA patients. In this study, of 36 FMF
patients with SpA, MEFV mutation analysis was
performed in 28 patients. Besides, in FMF patients
with radiographically detected sacroiliitis, the
rate of M694V mutation was higher, similar to
the literature. Furthermore, enthesitis, which is
the hallmark of SpA, has been reported in FMF.
Compared to AS, in FMF patients with SpA,
peripheral arthritis and enthesitis occurred more
commonly, and uveitis and syndesmophyte less
commonly in the previous study.” In this study,
the rate of enthesitis was 11.9%.

Inflammasomes play a crucial role in the
development of various skin diseases such as
psoriasis and HS.?° In a recent population-
based study by Hodak er al!®, a strong
relationship between HS and FMF has been
reported. In this study, there was one HS, one
enteropathic arthritis, and three PSA patients.
Ashida et al?® demonstrated Thl7 cells in the
upper dermis of lesions similar to psoriasis in a
patient with FMF. It is estimated that high IL-1
levels in FMF patients may lead to Th17 activation
and direct stimulation of keratinocytes. The level
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of IL-1 produced by active T lymphocytes is high
in psoriasis lesions.”! FMF and IBD have many
similar clinical and biological properties and
may accompany FMF. MEFV mutation has been
detected in IBD as well, making diagnosis more
challenging.?

Vasculitis 1s the second most common
inflammatory disease occurring in FMF patients,
with a rate of 26%.2* The relation between FMF
and vasculitis has long been debated. The risk
of vasculitis development seems to be increased
in FMF patients. High serum IL-6 levels,
which remain elevated even during relapse-
free periods, have been reported. Although the
exact pathogenesis of FMF-associated vasculitis
remains unknown, an increase in serum levels
of all pro-inflammatory cytokines, including
IL-1B, IL-6, IL-18, IL-33, and INF-y and resulting
in endothelial cell dysfunction (ECD), seems to be
important. IL-1 1s the most predominant among
these cytokines, and high IL-1p activity may
promote vasculitis in FMF patients. It has been
demonstrated that IL-1f and TNF-o mediate
type II activation of endothelial cells and cause
ECD by leading to the long-term inflammatory
response. As reported in a recent comprehensive
review, ECD, increased atherosclerotic burden,
and thrombocyte activation are important
characteristics of FMF and are maintained even
in attack-free periods of FMF. A few reports have
been published in the last few years, which relate
subclinical inflammation to hypercoagulopathy
and thrombosis in FMF. MEFV gene mutations
associated with FMF may contribute to vasculitis
in some FMF patients by producing high
proinflammatory cytokine levels. The role played
by environmental factors, especially streptococcal
infections, seems to be important.?4?> Studies
report the increased prevalence of HSP or PAN
in both pediatric and adult FMF patients was
published. The prevalence of HSP in FMF patients
ranged from 2.7% and 7.2% in four studies in
Turkey and Israel. In this study, 22 patients were
diagnosed with vasculitis and FMF, and four of
them had HSP. HSP findings emerged after the
diagnosis of FMF, and the male/female ratio
was 3/1. The literature demonstrated that most
FMF patients reported having HSP or PAN as
well had homozygote or compound heterozygote

M694V mutations; our findings agreed with the
literature.?#?% It has been reported that patients
with HSP with MEFV mutations are younger
and have higher rates of edema and acute phase
responses than those without such mutations.
Can et al.?’ stated that 45% of patients with HSP
had MEFV mutations, but these mutations were
unrelated to the clinical course and complications.
Some authors suggested that HSP-like vasculitis
in FMF is a specific feature of FMF.% In
agreement with Ben Chetrit ez al.?8, we established
LCV in our patients, but no IgA accumulation
was detected. PAN is the second most common
FMF-associated vasculitis, involving 0.9-1.4%
of patients.?® It has been reported that compared
to other PAN patients, FMF-associated PAN
arises at younger ages, has lower HBS antigen
positivity, and peripheral nerve involvement is
absent. However, myalgia, perirenal hematoma,
and central nervous system involvement were
more common, and the prognosis was more
favorable.?** There is still no consensus on
whether PAN occurring in FMF 1is coincidental
or directly associated with it. M694 V is the most
common mutation in patients with FMF and
PAN. Consistent with the literature, symptoms
of our 32-year-old male patient with M694V
mutation, were mild. After HSP and PAN, BD
1s the third most common vasculitis encountered
in FMF patients. Due to the absence of T and
B cells in its pathogenesis, the episodic pattern
of disease course, and abnormally increased
inflammatory response, BD 1is a polygenic
autoinflammatory disease. MEFV gene, IL-1,
1s an important cytokine in BD. BD and FMF
share some common characteristics, such as
geographical distribution and clinical symptoms.
Tunca et al.? reported the prevalence of BD to
be 0.5% among 2,838 FMF patients in Turkey.
In 2017, it was stated by Watad et al.*° that in
patients with BD, the prevalence of FMF increases
considerably. The male/female ratio in FMF
and patients with BD varied between different
studies. Watad ez al.** reported a male/female ratio
of 0.4 in FMF-BD. In or series, the M/F ratio was
1/3, with female predominance. FMF patients
with or without accompanying BD presented with
a similar FMF phenotype. In the literature, in BD
accompanying FMF, the rate of gastrointestinal
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and CNS involvement was found to be higher.
In our patient series, one patient had neuro-
BD, four vascular involvement, two joint and
eye involvement, four isolated mucocutaneous
involvement, and no GIS involvement. Whether
FMF and BD are separate clinical entities or
have common characteristics which cannot
be ascribed to coincidence is still disputed.
According to Ben-Chetrit and Yazic1?®3!, there is
no association between FMF and BD. Schwartz et
al.? concluded that FMF and BD coexisted in the
same people more frequently than expected, and
BD should be incorporated into other vasculitides
widespread in FMF. Therefore, the overlapping
of some disease features has suggested a common
genetic susceptibility in BD and FMF, and both
disorders suggest that there is a common genetic
susceptibility in BD and FMF. Both disorders may
represent the opposite poles of the same disease
axis. It was also observed that MEFV mutations
increased susceptibility to BD and increased the
risk of venothrombotic events in patients with
BD patients, suggesting that pyrin, which has
undergone mutation, plays suggesting that pyrin,
which has undergone mutation, may play a direct
role in the pathogenesis of BD. In our series,
thrombosis was present in 30% of patients with
BD, and of these, all but one had M694V mutation.
It has been proposed that these mutations may be
associated with the pathogenesis of BD. In the
study of Yazici et al.*! evaluating 100 patients with
BD, MEFV mutations (M694V, E148Q, M680I,
V726A) were detected in 27% of patients. The
most common mutation was M694V. They also
evaluated the relation between MEFV mutations
and clinical data of BD, finding no relation. In the
study of Tasliyurt et al.¥, it was established that
the rate of MEFV mutations in Turkish patients
with BD was 39%, and it was thought that E148Q
and M680I mutations might play a part in the
pathogenesis of BD. The rates of uveitis were
found to be significantly lower in patients with
BD with MEFV mutations.?* Nevertheless, in
this study, MEFV mutation was detected in two
patients with uveitis. Livneh et al.» determined
that despite a single MEFV allele with mutation,
BD was present in 10 out of 11 patients with
clinical expression of FMF. There were four
heterozygote patients in our series. However,

studies with a larger sample size are warranted to
demonstrate the role of MEFV mutations in the
pathogenesis of BD.

In addition to these widespread vasculitis
symptoms, some case reports on FMF patients
with central nervous system vasculitis, coronary
vasculitis, TA, Cogan syndrome, and cutaneous
vasculitis.*s37 In this study, FMF coexisted with
cutaneous vasculitis in four patients, with TA in
one patient and EGPA in one patient. As far as we
know, no association between FMF and EGPA
has been reported so far. Although these cases are
considered FMF-associated vasculitis, we believe
that there is no adequate evidence to rule out a
coincidental relationship with FMF.

Goutarthritisand FMF share some clinical and
pathological characteristics such as classification
as autoinflammatory disease, relations with
the inflammasome short-term intermittent
arthritis, and good response to colchicine and
anti-interleukin-1 treatment. It has commonly
been accepted that mono-sodium urate activates
the NLRP3 inflammasome, leading to the
production and release of proinflammatory
cytokines.?® Sari et al.*® investigated the frequency
of MEFV gene mutation in patients with gout
arthritis and established that E148Q was the most
commonly encountered mutation. However, this
finding should be cautiously interpreted owing
to the high prevalence of this mutation in the
normal population (18.3%). Karaarslan et al.*°
demonstrated high rates of MEFV gene mutation
in 93 patients and concluded that MEFV gene
mutations might play an essential part in the
pathogenesis of the disease. In 3 patients with
gout arthritis in this study, the most common
MEFYV mutation was M694V.

Although acute, non-erosive arthritis is one
of the most important clinical findings of FMF,
chronic arthritis may also occur in FMF patients.
Pyrin may function as a sensor for the inactivation
of Rho GTPase caused by pathogens in the
impaired intestinal flora. Dysbiosis may lead to
post-translational modification of autoantibodies
and subsequently to RA development, and it
was established in patients with RA. Therefore,
dysbiosis of intestinal bacteria may trigger natural
and adaptive immunity leading to RA and FMF.
Anti-citrullinated protein antibodies (ACPA)
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were found to be markedly more common in
FMF patients.*! In three of our five cases with
RA, ACPA levels were found to be high. In
various studies, the prevalence of JIA in FMF
patients varies between 3.6% and 8%. JIA was
present in 5% of our patients. The rate of M694V
mutation was found to be around 10% in JIA, and
these cases were more severe and recalcitrant to
treatment.’’ In this study, in JIA cases, M694V
mutation was present one patient as homozygote
and three patients as heterozygote. Hence, in
children assumed to have JIA, it i1s recommended
that MEFV gene mutations be screened.
Although CTD and FMF coexist very rarely,
there are a few cases reported in the literature. In
this study, there were six cases of SS, one case
of SLE, three cases of SSc, and three cases of
MCTD. In a large Turkish cohort with 32,716
FMF patients, four cases of SLE were detected.!!
In patients with SLE with pericardial/pleural
effusion, MEFV gene variants were more
common. In a multi-center study including
3,000 Turkish FMF patients, no case of SLE was
detected. A recent study demonstrated carrier
status of MEFV mutation protected from more
severe kidney involvement while enhancing
excessive inflammatory symptoms such as fever
and pleuritis.*? In contrast, Deniz et al.*3 showed
that exon 10 mutations were associated with SLE
nephritis. In our cases with lupus, there was no
nephritis and pleuritis. Some evidence regarding
the relation between FMF and SS.** Tanaka er
al® found higher IL-18 levels in patients with
concurrent SS and FMF and suggested that
FMF-associated irregular IL-18 production
and chronic inflammation are related to the
development of SS. Coexistence with SS was
detected in six patients in our cohort. In five
of these patients, there was a MEFV mutation
in exon 10 without any life-threatening organ
involvement. It has been stated that MEFV
mutation may contribute to the clinical
symptoms of MCTD, including serositis,
through the alteration in pyrin inflammasome
function.*® No serositis was detected in our
MCTD patients with M694V  mutation.
There was no concurrence with SSc in the
literature reported so far. One SSc patient had
limited, and two patients had widespread skin

involvement. There was no interstitial lung
disease and pulmonary hypertension. Two
patients had M694V mutations. In countries
where FMF is endemic, in connective tissue
disease patients with atypical clinical symptoms
such as unexplained acute phase response,
intermittent abdominal and back pain, and
inadequate response to treatment, FMF should
be borne in mind. The number of patients was
too few to conclude the relationship between
MEFYV gene mutation and CTD development.

This study has some limitations. Asitisasingle-
center cross-sectional study, it 1s not possible to
generalize these results to the general population.
Moreover, the research included a relatively small
number of patients (n=84). In this regard, the
results and conclusions should be interpreted with
caution. Finally, there were patients without any
genetic analysis.

Conclusion

A wide range of other rheumatic diseases
associated with FMF has been described. The
high correlation reported between them reflects
the similarities in clinical presentation in
conjunction with probable common genetic and
ethnic background. We also established two new
conditions, i.e., EGPA andscleroderma, whichmay
be associated with FMF. This concurrence may
only be coincidental or reflect an extension of the
underlying pathology of FMF. The determination
of pathological pathways connecting FMF to
these diseases requires further investigations to be
conducted.

Learning Points

FMF can coexist with various rheumatic
diseases. Related diseases might have a causality
relationshipwith FMF. They canbe duetocommon
genetic predisposition, immune dysfunction, or
autoinflammation itself. The healthcare provider
must be aware of these associations to detect them
timely, treat them appropriately, and improve the
prognosis.
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ABSTRACT
Background Chronic inflammatory diseases (CIDs) are lifelong complex disorders that affect quality of
life, and this study aimed to summarize five years of experience with a multidisciplinary approach for
these complex diseases as a result of medical council meetings.
Material and Methods Hospital-based, medical records review study was conducted. A total of 45 monthly
medical council meetings were held between 2014-2019 with the participation of the rheumatology,
dermatology and gastroenterology departments of the same university. Patients with complex conditions
that were seen in each department’s own polyclinic composed the council. This study only included 308
patients referred by the rheumatology group.
Results Females made up 66.5% of the 308 patients. The median age was 45 (19-77) years. Psoriatic
arthritis (PsA) and other spondyloarthritis (SPA) patients composed 49.3% of the total. A total of
68.18% of the patients were presented only to consult with the dermatology department. The most
common reason for presenting patients was to discuss options for treatment (41.5%). The diagnosis of
psoriasis was confirmed in 48 of 67 (71.6%) patients who presented with a pre-diagnosis. The diagnosis
was changed in 34.74% of the patients, whereas the diagnosis became completely different in 11.36%
of the patients.
Conclusions Many patients with challenging diagnosis and treatment processes are encountered in daily
practice. The combination of different disciplines makes it possible to provide more rapid and effective
solutions. In this study, we aimed to emphasize the increasing importance of such multidisciplinary
approaches.
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Introduction

Chronic inflammatory diseases (CIDs) have a
profound effect on populations because CIDs are
lifelong diseases, leading to a considerable impact
on the quality of life of patients and families."?
Common treatment agents that are used in
the management of CIDs, such as psoriasis,
psoriatic arthritis (PsA), spondyloarthritis (SPA),
rheumatoid arthritis (R A)and inflammatorybowel
disease (IBD), suggest a similar pathogenesis and
underscore the importance of a multidisciplinary
approach.®

PsA is a chronic, inflammatory and
progressive type of arthritis that affects
10-30% of patients with psoriasis.*®> Although
dermatologists have sufficient knowledge to
identify and treat the cutaneous symptoms of
psoriasis, the diagnosis of PsA generally requires
specialization in rheumatology.® Effective
management of PsA should encompass both
skin and joint involvement. Early diagnosis is
critical since 40-60% of patients exhibit joint
damage within the first year of disease onset.”
Therefore, the collaboration of dermatologists
and rheumatologists is essential to provide an
extensive and holistic approach.

In addition to psoriasis and PsA, skin problems
are also among the common extraintestinal
manifestations of IBDs. Apart from disease-
related skin manifestations, it is also possible to
observe paradoxical psoriasis, cutaneous infection,
malignancy, and vasculitis.! A dermatology
perspective is of importance in identifying these
lesions.

Recently, we have come to understand that
CIDs constitute a systemic inflammatory process
associated with important comorbidities, such
as diabetes, obesity, nonalcoholic fatty liver
disease (NAFLD), coronary artery disease and
depression, as a result of our expanding knowledge
of biological pathways and epidemiological data.!"
7 These comorbidities, as well as the primary
conditions with which they coexist, increase
the need for a multidisciplinary approach. A
collaboration with gastroenterologists provides
advantages in terms of the early diagnosis of
comorbidities, such as obesity and NAFLD, and
in decreasing the disease burden.

In addition to comorbidities, the increased use

of immunosuppressants has rendered prophylaxis
for hepatitis B more important. Moreover,
collaboration between gastroenterologists and
rheumatologists is essential for the proper
management of SPA and IBD."®

A collaboration between different departments
is also essential in identifying noninflammatory
symptoms. In this way, it becomes easier to reduce
the clinical and polyclinic patient burden and to
provide better quality health care to patients.

In the literature, there are various studies
underlining the importance of collaborations
between dermatology and rheumatology for PsA
and between gastroenterology and rheumatology
for IBD. However, to the best of our knowledge,
no studies provide data from patient evaluations
conducted by three departments holding monthly
meetings. This study is important in that the
mentioned three disciplines convened to create
solutions for challenging cases and shared clinical
experiences with each other.

Material and Methods

Study Design

This 1s hospital-based, medical records
review study. 45 monthly medical council
meetings were held between May 2014 and June
2019, with participation of the rheumatology,
dermatology and gastroenterology departments of
a tertiary university hospital. Two clinicians from
rheumatology, two clinicians from dermatology
and one clinician from gastroenterology
departments took part in the multidisciplinary
medical council; during this five-year follow-
up period, the same clinicians always joined the
council. To perform the present research, the
approval was obtained from the Ethics Committee
in June 2020 (2011-KAEK-26/332).

Data Collection

Patients with complex problems, such as diagnosis
and care issues affecting one of the three departments,
who were seen in each department’s own polyclinic
were chosen for the council. The average number of
patients evaluated per session in the council, where
all three divisions bring their own challenging cases,
was thirteen. This study included only data from the
patients who were presented to the multidisciplinary
medical council by rheumatology and did not
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include the patients presented by gastroenterology
and dermatology departments

The patients were evaluated and examined along
with their medical histories presented. Demographic
and clinical data of the patients as well as the council
decisions were recorded in the hospital’s information
system. The electronic medical records were
retrospectively screened for data. Decisions about the
diagnosis were grouped as follows: patients whose
existing diagnosis was completely changed, patients

who received another diagnosis in addition to the
existing one and patients who were undiagnosed
before the council meetings and could or could not
be diagnosed afterwards. Treatment decisions were
classified as the following: patients who had and did
not have a change of treatment. Of those who had
a change in treatment, patients who were started
on biologics for the first time and those who were
switched to another biologic were also noted.

Table 1. General characteristics of the patients presented to the council (n=308)

Number of councils, n (%)

Age
Median (minimum: maximum)

Gender, n (%)

Current diagnosis, n (%)

Classification according to consultation, n (%)

Classification by diagnosis and treatment, n (%)

Coexisting condition, n (%)

Drug side effect

Diagnosis changed, n (%)
Diagnosis completely changed
Diagnosis added
Among the undiagnosed, n (%)

Diagnosed
Undiagnosed

Change of treatment, n (%)
Started on biologics, n (%)
Switched to another biologics, n (%)

1 241 (78.25%)
2 42 (13.64%)
>3 25 (8.12%)
45 (19:77)
Female 205 (66.56%)
Male 103 (33.44%)
Psoriatic arthritis 85 (27.60%)
Other spondyloarthritis 67 (21.75%)
Rheumatoid arthritis 23(7.47%)
Vasculitis 17 (5.52%)
Connective tissue disease 47 (15.26%)
Other 37 (12.01%)
Undiagnosed 32 (10.39%)

Gastroenterology only (G)
Dermatology only (D)
G+D

57 (18.51%)
210 (68.18%)
41 (13.31%)

Diagnosis only
Treatment only

99 (32.14%)
128 (41.5%)

Diagnosis+Treatment 81 (26.2%)
72 (23.37%)1
Renal 2(2.77%)
Gastrointestinal 48 (66.66%)
Pregnancy and desire to become 4 (5.55%) and 2 (2.77%)
pregnant
Breastfeeding 2(2.77%)
Malignancy 3(4.16%)
Other* 16 (22.2%)
20 (6.49%)

107 (34.74%)
35 (11.36%)
50 (16.23%)

22 (7.14%)
9 (2.9%)

221 (71.75%)
39 (12.66%)
27 (8.76%)

1The total number is lower due to the presence of those with both renal and gastrointestinal pathologies.

tHerpes zoster (n=1), pyoderma gangrenosum (n=1), systemic sclerosis digital ulcer (n=1), photocontact dermatitis (n=1),
anemia (n=1), allergies (n=2), oral aphthae (n=1), tuberculosis (n=1), thrombophilia (n=1), cervical furuncle (n=1), onychomycosis
(n=1), breast fat necrosis (n=1), IgG4-related disease (n=2), hidradenitis suppurativa (n=1).
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Statistical Analysis

SPSS (IBM Corp. Released 2012. IBM SPSS
Statistics for Windows, Version 21.0, Armonk,
NY: IBM Corp.) was used for statistical analysis.
The distribution of the variables was analyzed
with the Kolmogorov-Smirnov test. Descriptive
statistics are expressed as the means, standard
deviations, medians, ratios and frequency values.

Results

Overall, 758 patients were evaluated during 45
meetings held by the multidisciplinary medical
council. The rheumatology department presented
308 patients, accounting for 40.6% of all patients.
The council evaluated 241 patients once, 42 patients
twice, 21 patients three times, and four patients four
times, for a total of 404 visits (Table 1).

A total of 68.18% of the patients presented to
the multidisciplinary medical council only to
consult with the dermatology and gastroenterology
departments, respectively. 41 (13.31%) patients
were presented to consult with both departments,
wherein these patients were under follow-up with
PsA (n=13), enteropathic arthritis (n=7), ankylosing
spondylitis (n=7), Behcet’s syndrome (n=3),
IgG4-related disease (n=3), RA (n=1), familial

W
(=]

26,3

S N
=] (5]

Percentage
[
wun

10,5

iy
[}

B Contact dermatitis
Spongiotic dermatitis W PLEVA

M Disease activation W Urticaria

B Frust pachydermoperiostosis B Non specific

10,5

B Atopic dermatitis

Mediterranean fever (n=1), antiphospholipid
syndrome (n=1) and dermatomyositis (n=1),
whereas four patients were undiagnosed. The
most common cause of presenting patients to the
multidisciplinary medical council was the need for
treatment planning (41.55%).

The number of patients who presented to the
multidisciplinary medical council with suspected
“side effects of medications used” was 20 (6.49%).
These side effects consisted of: herpes zoster (n=2),
skin infection (n=1), drug rash (n=7), aphthae (n=1),
drug-induced diarrhea (n=1), drug-induced lupus
(n=1), elevated liver enzymes (n=6) and fulminant
hepatitis (n=1).

Psoriasis was considered in 67 of 140 patients
(47.85%) who presented to the medical council
by rheumatologists with rash and prediagnosis
of psoriasis was confirmed by the council in 48
patients (71.64%) (pathological confirmation: 21).
Nine (18.75%) of these patients were diagnosed with
paradoxical psoriasis. Dermatitis was detected in
nine (47.3%) of the remaining 19 patients (Figure ).
The total number of patients who underwent a skin
biopsy was 73 (52.14%).

After the multidisciplinary council meetings,
the diagnosis was completely changed in 11.36%
of the patients, which constituted 26.26% of

10,5

10,5

52 52 5,2 52

H Seborrheic dermatitis

Diagnosis

® Fungal infection

W Xerosis

Figure 1. Other diagnosis in patients presented to the multidisciplinary medical council

with the preliminary diagnosis of psoriasis.
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Table 1. NLR values of those operated on according to Bethesda groups

Diagnosis (percentage, %)

Prescribed biologics (percentage, %)

Reason for prescription

Spondyloarthritis
Spondyloarthritis+Behcet’s syndrome
Spondyloarthritis+ Familial Mediterranean Fever
Psoriatic arthritis

Enteropathic arthritis

Rheumatoid arthritis

Sjogren’s syndrome

Mixed connective tissue disease
Undifferentiated arthritis

Discoid lupus

Psoriasis

Granuloma annulare

Hidradenitis suppurativa

o

S T I T T Lo Y -y SO

Adalimumab
Etanercept
Infliximab
Golimumab
Ustekinumab
Secukinumab
Rituximab
Tofacitinib

wn

[ 3% T ST NG TR S 5% T o =Y

Disease activation
Disease activation only

+ Inability to use NSAIDs® secondary to
entropathic arthritis

+ Side effects of the conventional drugs

32

SNSAID: non-steroidal anti-inflammatory drugs.

those who were presented to the council for
problems concerning the diagnosis. Of the 31
patients who were undiagnosed, 22 (7.14%)
received a diagnosis. Considering all patients
who presented at the multidisciplinary medical
council meetings, 2.9% of the patients remained
undiagnosed.

In 11 (31.42%) of the 35 patients whose diagnoses
were completely changed, noninflammatory
diseases replaced inflammatory diseases.
Among those, PsA was the most common
diagnosis made after the council (48.57%). In
the group of patients who received an additional
diagnosis, 80 percent were diagnosed with
dermatologic diseases, while the remaining 10
patients were diagnosed with PsA, IgGG4-related
disease, fibromyalgia syndrome, autoimmune

hepatitis, AA amyloidosis, gout, primary
biliary cirrhosis (PBC), portal hypertension
(HT), Crohn’s disease, and tuberculosis.

Conventional disease modifying
antirheumatic  drugs, immunosuppressants
and immunoregulatory drugs were added to
the treatment regimen in 44 patients (14.28%).
The added drugs were as follows: methotrexate
(n=21), leflunomide (n=1), hydroxychloroquine
(n=5), azathioprine (n=12), cyclosporine
(n=2), acitretin (n=2), cyclophosphamide
(n=1) and intravenous immunoglobulin (n=1).
Before the multidisciplinary medical council
meetings, 71 patients (23.05%) were on biologics.
39 patients (12.66%) were started on biologics
(Table 2), and 27 patients (8.76%) were switched
to another biologic. The causes of switching to
another biologic were as follows: paradoxical
psoriasis (n=2), switching to rituximab not
requiring the use of isoniazid due to elevated
liver enzymes (n=2), drug allergies (n=1), need for
a different pathway due to change of diagnosis
(PsA—Gout and TNFi—IL-1 inhibitor, n=1) and
resistance to the prescribed biologic (n=21).
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Discussion

CIDs are lifelong conditions that are
challenging to manage, and their management
requires a multidisciplinary approach. In such
diseases, early and accurate diagnosis as well
as effective treatment are highly valuable for
increasing treatment success and preventing
complications. We evaluated 308 patients with
challenging conditions throughout their follow-up
between 2014 and 2019 in the mentioned council
meetings.

Patients diagnosed with PsA constituted the
most frequently presented patient group to the
multidisciplinary medical council. Nearly half of
patients with PsA exhibit a chronic progressive
course.® There is evidence suggesting that early
intervention provides better outcomes."” Effective
treatment should be aimed at both skin and joint
involvement.?’ The goal here was to prevent
this progressive course with a multidisciplinary
approach provided by the council.

Rheumatologists’ recognition of psoriasis
is as important as the recognition of PsA. As a
result of the multidisciplinary medical council
meetings, psoriasis was accurately identified
by rheumatologists in 71.64% of the cases and
was most frequently confused with dermatitis
(47.3%). In the Iliterature, psoriasis is most
frequently confused with seborrheic dermatitis,
atopic dermatitis and contact dermatitis in terms
of the clinical picture, and biopsy is beneficial
for the differential diagnosis.?’?> A biopsy was
performed in 52.14% of the patients who presented
to the multidisciplinary medical council for the
differential diagnosis of rash, and council meetings
were important for determining which patients
should undergo biopsy, accurate interpretation of
pathology results and rapid diagnosis.

IBD has various extraintestinal manifestations
consisting of arthralgia, arthritis, erythema
nodosum (EN), pyoderma gangrenosum
(PG), primary sclerosing cholangitis (PSC),
autoimmune hepatitis, episcleritis and uveitis.
Other diseases, such as psoriasis and multiple
sclerosis, have also been associated with IBD.?3
Seven patients with enteropathic arthritis
presented by us exhibited involvement, such
as PG, psoriasis, EN and cutaneous infection.
Extraintestinal manifestations are important

indicators of morbidity.?* Therefore, management
of such challenging cases by a multidisciplinary
team is ideal instead of evaluation only by
gastroenterologists.

Patients with rheumatic diseases are at risk of
liver damage due to drug-induced hepatotoxicity,
exacerbation of underlying chronic viral hepatitis
and possible coexisting liver disease.”> NAFLD is
also common in these patients, with a prevalence
of nearly 20%.%¢ In our patients, the most common
reason for consulting the gastroenterology
department was elevated liver enzymes.
Diagnoses, such as PBC, PSC, portal HT,
autoimmune hepatitis and NAFLD, were made
by imaging and biopsies planned by the medical
council, wherein the multidisciplinary approach
was important for revealing the underlying cause
as well as rapid and effective management of the
medications used.

In 31.42% of the patients whose diagnoses
were completely changed as a result of the council
meetings, inflammatory diagnoses for which
the patients were followed were replaced with
noninflammatory diagnoses. A collaboration
between departments is also essential for enabling
the recognition of noninflammatory symptoms.
Therefore, patients are prevented from receiving
unnecessary treatments.

The limitation of this study was that it was
a single-center experience and did not include
comparisons with other sites that had similar
multidisciplinary medical council activities. Such
comparisons are challenging, particularly due to
the lack of studies combining the three mentioned
disciplines. In addition, the absence of patients
presented by dermatology and gastroenterology
departments is another limitation. However,
council meetings revealed the importance
of collaboration, especially in the diagnosis
and treatment of challenging cases, as well as
contributing to the education of subspecialists,
assistants and students participating in the council.

Conclusions

Multiple disciplines may provide a holistic
approach to inflammatory diseases by using
each other’s experience and strategies. Such
collaborations reduce disease activity and
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morbidity by ensuring a high-quality management
processinearly diagnosisand treatment. Therefore,
such collaborations should be standardized and
become more common, particularly in academic
centers.

Thus, teams working together at such
multidisciplinary medical councils that address
challenging cases provide an extensive evaluation
of high-risk patients, increase collaboration
between departments and provide guidance
for accurate diagnosis and effective treatment.
The experience gained from this study can set
an example for other centers, particularly in
terms of enhancing the collaboration between
rheumatology, dermatology and gastroenterology
departments.
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ABSTRACT
Background Acute pancreatitis is a common cause of hospitalization among gastrointestinal disorders
and its frequency has been rising in the past few years. The majority of cases are due to alcohol use,
gallstones and hypertriglyceridemia. However, there still remain a significant number of cases in which
no causative factor can be found and therefore called idiopathic. Contrast induced pancreatitis is a rare
cause pancreatitis and there are only a few cases reported so far. Here we presented a case of mild acute
pancreatitis following iodinated contrast exposure.
Case Report A 42-year-old female patient with a history of lymphoma was admitted to our clinic with
severe abdominal pain and nausea. Her blood tests revealed elevated pancreatic enzyme levels and
mildly elevated liver function tests. Upper abdomen magnetic resonance imaging revealed pancreatic
inflammation without any sign of necrosis. Since her complaints began after a computed tomography
scan that she had earlier that day for the evaluation of lymphoma and no other cause could be found,
1odinated contrast was thought to be the cause of acute pancreatitis in this patient.
Conclusions Contrast agents seem to be a rare cause of acute pancreatitis, however taking the increasing
availability of procedures involving radiocontrast agents into consideration, it is important to keep in
mind that clinicians may come across more cases of contrast-induced acute pancreatitis in the future.
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Introduction

Acute pancreatitis (AP) is a common cause of
hospitalization among gastrointestinal disorders
and its frequency has been rising in the past few
years. Pathophysiology of AP involves both the
localized destruction of pancreas and systemic
inflammatory response. The severity of AP varies
widely and it is classified based on Revised Atlanta
Classification 2013 as mild, moderately severe and
severe AP. Severe AP results in persistent organ
failure and death in approximately 20% of the
cases.! The majority of cases are due to alcohol
use, gallstones and hypertriglyceridemia. However,
there still remain a significant number of cases
in which no causative factor can be found and
therefore called idiopathic. Although the frequency
of drug induced pancreatitis is very low, it should
be considered when other common causes of
pancreatitis are ruled out and therefore a detailed
history of drug intake should be taken from every
AP patient.? Contrast induced pancreatitis is a rare
cause of drug induced pancreatitis and there are
only a few cases reported so far. Here we presented
a case of mild acute pancreatitis following
1odinated contrast exposure.

Case Report

A 42-year-old female patient was admitted to
our clinic with severe abdominal pain and nausea.
She had a history of non-Hodgkin lymphoma
(NHL) that had been diagnosed last year and
she had received 4 cycles of R-CHOP (rituximab,

cyclophosphamide, doxorubicin, vincristine,
prednisone) so far. She received the fourth cycle
approximately 20 days ago. Her pain began a few
hours ago and was first located in the epigastrium
and right upper quadrant. It progressively
increased in severity and began to radiate towards
her lower back.

Upon admission, her vital signs were normal
with a body temperature of 36.5°C, a heart
rate of 83 beats per minute, a blood pressure of
125/70 mmHg and a respiratory rate of 16 breaths
per minute. Mild tenderness was present in her
epigastrium and right upper quadrant. Her blood
tests revealed elevated pancreatic enzyme levels
(amylase: 2,672 U/L, pancreatic amylase: 1,896
U/L, lipase: 3,781 U/L) and mildly elevated liver
function tests (ALT: 128 U/L, AST: 196 U/L,
ALP: 72 U/L, GGT: 109 U/L) (Table ).

A diagnosis of acute pancreatitis was made,
and the patient was hospitalized. Intravenous
hydration was initiated while her oral intake
was discontinued. Upper abdomen magnetic
resonance imaging along with magnetic resonance
cholangiopancreatography was conducted and
pancreatic inflammation was detected without
any sign of necrosis (Figure 1). No gallstones
were present. The patient did not have a history
of alcohol consumption. Neither hypercalcemia
nor hypertriglyceridemia was detected in her
blood tests. She has not recently used any new
drugs except for the iodinated contrast that
was administered to her earlier that day, for the
computed tomography scans that were performed
to evaluate the status of her NHL. Abdominal

Table 1. Laboratory parameters of the patient at admission, in 48 hours and at discharge

Parameter At admission In 48 hours At discharge
Hematocrit (%) 37.3 35.7 36.4
Leukocyte count (x10°/pL) 5.9 3.3 7.2
Creatinine (mg/dL) 0.7 0.54 0.5
Blood urea nitrogen (mg/dL) 13.31 5.24 9.1
ALT (U/L) 128 63 28
AST (U/L) 196 32 14
Amylase (U/L) 2,672 276 88
Pancreatic amylase (U/L) 1,896 190 52.7
Lipase (U/L) 3,781 96 28
Calcium (mg/dL) 8.7 9.78 8.69
Triglyceride (mg/dL) 60
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Figure 1. Magnetic resonance cholangiopancreatography images showing pancreatic
inflammation without any sign of necrosis.

CT scan was examined, and no sign of pancreatic
inflammation was noted. Since her complaints
began only a few hours after the iodinated
contrast administration, it was thought to be the
most likely cause of acute pancreatitis in this
patient. On follow up, her pain began to resolve,
and pancreatic enzyme levels began to decrease.
Her pain resolved completely on the third day
of hospitalization and oral intake was initiated.
She didn’t have any further complaints and was
discharged on the next day.

Discussion

Contrast agents are used for a variety of
diagnostic and therapeutic procedures in
medicine. Their usage is associated with various
complications, contrast induced nephropathy
being the most significant. Contrast induced
pancreatitis has also been reported in the
literature, but there aren’t many cases. Since such
procedures are becoming increasingly available
worldwide, it is important for the clinicians to be
aware of even the rarest complications in order to
make suitable interventions.

Cases of contrast induced AP date back
to 1956 when Robinson reported a case with
autopsy findings of AP following translumbar
aortography.® After that, there were several other
AP cases reported following aortography and
a more recent case following ventriculography

in 1981 by Chin et al* More recently, cases
of AP following coronary angiography and
thrombectomy have been published.”” In
February 2020, Mui et al® reported a case of
mild contrast induced AP, whose symptoms
began right after being transferred to ward after
uncomplicated coronary angiography. It has also
been shown that contrast enhanced CT performed
immediately after the onset of AP symptoms may
further damage the pancreas.’

The pathophysiology of contrast induced AP
is not well understood. The most recognized
hypothesis is the impaired microcirculation
in pancreatic tissue due to contrast exposure,
similar to contrast induced nephropathy. In
1995, Schmidt et al.'® examined rats with acute
pancreatitis and demonstrated that contrast
infusion induced a significant decrease of total
pancreatic capillary flow and concluded that
contrast exposure aggravated the impairment
of pancreatic microcirculation in experimental
pancreatitis. However, in 2005 Plock et all
conducted a meta analysis to review whether the
application of contrast enhanced CT worsens the
course of AP due to impaired microcirculation in
humans and found out that there were not enough
data to support this hypothesis in humans.

In 2014, Jin et al.'? investigated the effects of
pancreas exposure to contrast in mice and human
cell lines at the molecular level. They found out
that incubation of mouse and human acinar cells
with iohexol led to increased intracellular release
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of calctum and activation of nuclear factor-kappa
B. They also showed that iohexol did not result
in pancreatic inflammation in calcineurin Ap-
deficient mice and concluded that calcineurin
inhibitors might be used to prevent post-
endoscopic retrograde cholangiography (ERCP)
pancreatitis, which i1s a finding that needs to be
studied in human models.

It 1is also possible to hypothesize
that, chemotherapeutic agents such as
cyclophosphamide and doxorubicin or

corticosteroids could be the cause of AP in our
patient, or they might had induced a pancreatic
inflammation at first and later, AP was triggered
by the iodinated contrast administration. There
are several case reports in the literature that
assume there is a relation between the use of
these therapeutic agents and AP.!** However, the
diagnosis of contrast induced AP cannot still be
ruled out in this patient.

Since AP is one of the leading causes for
hospitalization among gastrointestinal disorders
and is associated with significant morbidity and
mortality, it is important to define the causative
factors and take precautions against them.
Contrast agents seem to be a rare cause of AP,
however taking the increasing availability of
procedures involving radiocontrast agents into
consideration, it 1s important to keep in mind that
clinicians may come across more cases of contrast
induced AP in the future. Studies are needed to
find ways to prevent this phenomenon, such as
using lower volumes or lower osmolality contrast.
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Kaposi’s Sarcoma in an Ankylosing Spondylitis Patient Treated
With Anti-Tumor Necrosis Factor-Alpha Therapy
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ABSTRACT

Tumor necrosis factor-alpha (TNF-a) inhibitors are immunosuppressive agents used in a variety
of inflammatory diseases, including rheumatoid arthritis (RA), spondyloarthritis, psoriasis, and
inflammatory bowel disease (IBD). Kaposi’s sarcoma (KS) is an angioproliferative disease associated
with the human herpes virus 8 (HHV-8). We present a 46-year-old male patient with ankylosing
spondylitis (AS) treated with TNF-a inhibitor and developed KS during follow-up. The coexistence of
anti-TNF-a treatment with KS is a rare condition. This case is presented to address this rare association.
Therefore, keeping in mind KS, which is a type of skin tumor, in such HIV-negative patients in whom
Immunosuppressive agents are initiated, is essential in terms of early diagnosis, treatment, and prevention

of complications.
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Introduction

Ankylosing spondylitis (AS) is a chronic
inflammatory disease that damages the spine
by causing structural changes, including bone
growth and fusion. Anti-tumor necrosis factor
(TNF) agents use has greatly improved the AS
treatment, with anti-TNFs are now routinely
recommended by clinical practice guidelines for
AS patients with persistently high disease activity
following first-line therapy with nonsteroidal

anti-inflammatory drugs’ (NSAIDs) description
added to introduction section.! Tumor necrosis
factor-alpha (TNF-a) is synthesized by activated
macrophages and T cells. TNF-a is important for
macrophage activation, phagosome activation,
differentiation of monocytes to macrophages,
recruitment of neutrophils and macrophages,
and granuloma formation and function.? TNF-a,
a pleiotropic inflammatory cytokine, is now
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recognized as a key pathogenic mediator of
infectious and inflammatory diseases.® TNF-a
with monoclonal antibodies or soluble receptors
(etanercept, infliximab, adalimumab, golimumab,
certolizumab pegol) has been developed novel
treatment options for certain rheumatic diseases.
During the past decades, biological agents in
rheumatic diseases resulted in Dbetter control
of disease activity and improved quality of
life. However, TNF-a inhibitors are potentially
associated with severe side effects. Injection
site reactions, infusion reactions, neutropenia,
infections, demyelinating disease, heart failure, skin
reactions, autoimmunity induction, malignancy.*
Kaposi’s sarcoma (KS) is divided into four types
according to the clinical conditions in which it
develops: classical (the type originally defined by
Kaposi that typically occurs in middle age and
old age), endemic (various forms identified in
sub-Saharan indigenous Africans), epidemic type
immunodeficiency syndrome (AIDS), iatrogenic
type (the form associated with immunosuppressive
drug therapy typically seen in renal allograft
recipients).” The iatrogenic variant of KS is
classically reported in organ transplant patients
undergoing immunosuppressive therapy or those
receiving long-term steroids. However, over the
past few decades, the use of biological agents such
as TNF-a inhibitors has led to an increase in KS
cases. Herein, we report a case of iatrogenic KS
caused by adalimumab in AS patients receiving
TNF-a inhibitor therapy.

Case Report

A 46-year-old male patient, who was followed
up in our clinic for 4 years with a diagnosis
of AS. The patient had grade 3 bilateral
sacroiliitis. Spinal involvement and enthesitis
were not present. As a result of genetic analysis,
HLA-B27 was found to be negative. The patient
who was unresponsive to NSAID treatment
received etanercept treatment for 1 year, and
then adalimumab treatment was started due
to secondary unresponsiveness to etanercept.
Adalimumab treatment was interrupted due to
coronavirus disease 2019 (COVID-19) infection.
He had not been using adalimumab for the last
year. While using adalimumab one year ago,

purple-black patch-like lesions developed in a
limited area on his hand (Figure 1). The patient,
who did not come for follow-ups, presented to our
outpatient clinic when new lesions developed in
both hands and feet in the last 2 months, similar
to those at the beginning (Figure 2). There was a
history of lobectomy due to tuberculosis 20 years
ago in his medical history. No signs of disease
activation were detected in the patient, who was
followed up regularly for pulmonologist. There
was no known systemic disease except AS.
Inthe physical examination of the patient, vital
signs were stable. Head and neck examinations
were normal. Respiratory system examination
did not reveal respiratory sounds in the upper
lobe of the right lung. Cardiovascular system,
abdominal and rheumatological examination

Figure 1. Purple-black patch-like on the patient’s hand.

Figure 2. Purple-black patch-like on the patient’s foot.
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were normal. In the dermatological examination,
there were bilateral livingoid patches on the hands
and feet; no lesions were found elsewhere on the
body. Laboratory parameters; leukocyte 4.0 K/
uL, neutrophil 2.6 K/uL hemoglobin 14.2 g/dL,
platelet 185 K/uL, blood urea nitrogen 41 mg/dL,
creatinine 1.2 mg/dL, alanine aminotransferase
28 U/L, aspartate aminotransferase 29 U/L,
lactate dehydrogenase 164 U/L, vitamin B12 642
pg/mL, folic acid 6.03 ng/mL, TSH 1.93 ulU/
mL and ferritin 23.6 ng/mL, C-reactive protein
(CRP)8mg/L, erythrocyte sedimentation rate 11
mm/hour. ANA, RF, anti-CCP, F-ANCA, anti-
dsDNA, cold agglutinins, HBsAg, anti-HCV,
anti-HIV ELISA tests were found to be negative.
The patient was diagnosed with iatrogenic KS as
aresult of the skin biopsy performed from the foot
lesion. Histopathological examination showed
expansion of spindle cell vascular processes, and
the tissue was stained positive for human herpes
virus 8 (HHVS8) (Figure 3). The patient did not
report any family history of endemic KS. No
involvement was observed in the endoscopy and
tomography of the neck, thorax, and abdomen
in terms of possible involvement. Chemotherapy
was initiated for the patient, and he was followed
up in the outpatient clinic.

Figure 3. Images of pathology preparations showing
Kaposi’s sarcoma and images of human herpesvirus 8
stainings.

Discussion

KS is an angioproliferative disease associated
with HHV-8.° Immunosuppression is a well-
defined risk factor for KS. This indicates the
presence of cofactors that affect the risk of KS
after infection with HHV-8. The iatrogenic variant
of KS has traditionally been reported in organ
transplant patients receiving immunosuppressive
therapy or taking steroids for a long time."®
Tatrogenic CS due to TNF-a inhibitor therapy is
rare.” Although some meta-analyses of clinical
trial data found an increased risk of cancer using
TNF-a inhibitor, observational data, especially
from registries, generally did not confirm these
findings.!" Overall, there is evidence that TNF-a
inhibitors do not increase the risk of most solid
tumors, except for some skin cancers. However,
uncertainty persists, and study design may affect
findings. There is evidence of an increased risk of
non-melanoma skin cancer among patients treated
with TNF-a inhibitors compared with those
who do not receive these agents, including meta-
analyses of data from registries, prospective
observational studies randomized data.''* In the
study, there was no difference in the incidence of
malignancy between the three TNF-a inhibitors
(infliximab, adalimumab, etanercept) or between
different forms of AS, but a significant increase
in overall cancer risk was seen. The age at the
beginning of treatment with TNF-a inhibitors
and the presence and number of comorbidities
are also associated with the risk of malignancy,
demonstrating that previous malignancy is a
significant predictor for a new malignancy. The
type of drug was not associated with the risk of
malignancy. The data provided by this study are
insufficient to determine whether this effect is
due to TNF-a inhibitor therapy or other factors.”
Cancer risk in patients with spondyloarthritis
treated with TNF-a inhibitors: a joint study from
ARTIS and DANBIO registries In patients with
AS, treatment with TNF-a inhibitors was not
associated with an increased risk of cancer.!

To our knowledge, five KS cases were
identified with the use of infliximab, three cases
with adalimumab, one with golimumab, and one
with certolizumab pegol.”!7?¢ Despite this and
the previous report, a casual connection between
TNF-a blockade and KS development is still
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unclear and should be addressed by appropriate
studies. In most of the cases, KS was notably
localized to the skin. Except for an ulcerative
colitis patient with gastrointestinal involvement of
KS.? All patients tested negative for HIV. Similar
to our patient, in all of the reported cases, KS
developed during the use of the biologic agent.
Cohen et al.?® described the case of a rheumatoid
arthritis patient who developed a typical KS
lesion a few weeks after starting infliximab
therapy. Kuttikat et al?!' described a case of an
older woman with giant cell arteritis (GCA) who
developed KS while on a double-blind trial for
GCA with an anti-TNF medication. As in the
early stages of treatment, cases emerging months
and years later, as in our case, have been reported.
A close relationship between adalimumab and
KS has been emphasized in previous studies.”??23
These patients consisted of rheumatoid arthritis
patients. No patients with AS were reported. This
AS case 1s presented to share the association with
anti-TNF therapy and KS.

Conclusions

As far as we know, in coincidence with the
initiation of TNF-a inhibitory therapy in AS
patients, KS has not been reported previously.
Due to the rarity of the disease in this patient
population, the diagnosis can often be missed or
delayed. Therefore, it is significant for patients
receiving biologic agents, including anti-TNF-a
therapy, to have a close follow-up and receive
routine skin evaluation for malignancy. Clinicians
should have a high suspicion for KS in such HIV-
negative patients starting immunosuppressive
agents.
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