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ABSTRACT

Circadian rhythm refers to the daily physiologically fluctuating patterns of systemic process-

es that occur within a circa 24-hour timeframe, independently of external factors. There is 

evidence that in time, external and internal cycle misalignment leads to severe health con-

sequences, resulting in the development of cardiometabolic disturbances. Desynchronized 

hormonal fluctuations along with daily specific macronutrient utilization patterns are also dis-

cussed, which by consequence, are all predictors of metabolic syndrome. The aim of this 

paper is to provide insight on the circadian clock’s organization throughout the human body 

and to explain the underlying genetic background. By understanding these well-established 

molecular mechanisms and processes, we believe this paper will provide accuracy regarding 

the importance of the circadian clock’s integrity and will highlight its role in the etiopathology 

of cardiometabolic syndrome.

Keywords: circadian rhythm, cardiometabolic syndrome, diabetes, clock gene, hormonal fluc-
tuation
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THE CIRCADIAN AxIS

Central clock: nucleus suprachiasmaticus

The circadian rhythm is regulated mainly by the nucleus suprachiasmaticus 
(NSC) of the hypothalamus, called the ‘master’ clock, but clock genes have also 
been identified in the arcuate (AN) and paraventricular (PVN) hypothalamic 
nuclei.1–3 These structures form an essential neuronal network and maintain 
metabolic health on a whole-body level.4 The NSC integrates rhythmic oscilla-
tions of clock gene expression only if intracellular calcium and cyclic adenosine 
monophosphate (cAMP) levels are sufficient for membrane depolarization.4

By its pacemaker function, the NSC allows these cellular oscillations to be 
‘entrained’, by which a consistent and distinctly timed output is provided to pe-
ripheral tissues, even in constant darkness.4,5
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It has long been proven in animal models that the abol-
ishment of circadian rhythmicity causes the significant al-
teration of several behavioral and endocrine functions.6,7 
For instance, the transplantation of fetal hamster NSC tis-
sue to replace previously damaged components was found 
to restore the daily rhythmicity of locomotor activity.8 This 
was also observed in Circadian locomotor output  cycles 
kaput (CLOCK) mutant or mCry1/mCry2 double knock-
out mice, where by grafting, daily behavioral rhythm was 
reestablished.9 In all of the cases, circadian behavior and 
cycle period length were determined by the donor’s geno-
type and not the host’s, which sustains the prior regulatory 
role of the NSC.10

External time givers

Besides daily hormonal oscillations, body temperature 
variations, and behavioral changes, one of the most evi-
dent daily rhythms that defines circadian rhythmicity is the 
sleep/wake cycle.

In the absence of external cues, the circadian clock sys-
tem performs its ‘daily program’ freely, which is not com-
pletely aligned with the conventional 24-hour cycle.11

In order to align with environmental factors and to op-
timize synchronization, it compiles information from time 
givers or so called ‘zeitgebers’, which are: light input, nu-
trient intake, physical activity, and social engagement.12–14

Light input, the most significant time giver of the master 
clock, is an indirect regulator applied to peripheral clocks 
throughout the central nervous system (CNS). Signal from 
the melanopsin-expressing photoreceptor cells in the ret-
ina is conducted via the retinohypothalamic tract to the 
central clock.4 If light and feeding cycles deviate, a slow 
reset starts in the periphery, until the new feeding rhythm 
is achieved.8

The most effective time giver for peripheral tissues is the 
rhythmic feeding behavior.

In rodents, restricting food access only during the in-
active phase results in a complete phase shift of circadian 
gene expression in numerous peripheral tissues (heart, 
pancreas, adipose tissue, kidneys, liver), whereas centrally, 
it remains identical.9 For instance, the liver clock maintains 
circadian rhythmicity in the absence of an intact autonom-
ic hepatic input if either direct adrenal control or rhyth-
mic feeding behavior is present.10 The connection between 
the CNS and peripheral clock mechanisms is coordinated 
through numerous factors, as seen in Figure 1.

Peripheral clocks

The liver is the most studied peripheral circadian oscillator. 
Here, 20% of the gene expression is believed to function in 
conformity with daily rhythmicity and the enzymes needed 
for pathway mechanisms.15 The vast majority of circadian 

FIGURE 1. Signals connecting central and peripheral oscillators11–13
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gene transcripts are controlled by the liver clock itself, and 
only a small subset is influenced by systemic signals.16 Daily 
physiologic processes are constantly balanced in order to 
use nutrients in the most energy-efficient manner. Carbo-
hydrates are fast energy sources, protein-coding genes are 
expressed when metabolic requirements are the highest, 
whereas ineffective metabolic cycles are silenced.15 

A bidirectional relationship between the gut microbiome 
and the circadian clock system has been described, and it 
is known as the ‘gut microbiota-circadian clock axis’. This 
peripheral oscillator is constantly supervised by the cen-
tral clock, but its main regulator is the individual feeding 
behavior.17 Daily alterations are present in the composi-
tion and functioning of the microbiome, also regulated by 
the rhythmic feeding schedule and nutritional content.18 
Circadian misalignment in time results in dysbiosis, which 
leads to altered glucose tolerance and obesity. Studies 
have shown that after fecal transplantation from Period 
1/2 knockout (Per1/2−/−) mice to germ-free mice, daily 
rhythmicity was reestablished only one week after the in-
tervention.18

The direct link between abdominal adiposity and circa-
dian rhythm disruption was best highlighted in sleep loss 
studies. Caloric intake is increased during sleep loss due to 
changes in appetite hormones (detailed below) and higher 
energy expenditure. Hunger and appetite ratings via visual 
analog scores (VAS) showed a significant increase in ap-
petite in the evening (8 PM) and decline in the morning 
(7:50 AM).19 Rhythm in appetite was observed mainly for 
high-energy foods (sweets, starchy and salty foods, fruits, 
meat), which is a result of brain activity changes mainly in 
the nucleus accumbens (NA), showed by MRI scans.19,20 
Observational studies highlighted the inverse relationship 
between the length of the sleeping period, body mass in-
dex (BMI), and waist circumference.21 Body fat distribu-
tion, mainly in the visceral area, predisposes to increased 
risk of numerous metabolic and cardiovascular diseases. 

As a peripheral tissue, the skeletal muscle is supervised 
by the central clock and influenced mostly by daily exter-
nal factors such as daily scheduled physical activity.22 RT-
QPCR and microarray analysis of skeletal muscle biopsies 
revealed that 14.5% of transcripts presented a day-night 
fluctuation of gene expression, one third of which were 
protein-coding transcripts involved in mitochondrial dy-
namics.23 For instance, MyoD (myogenic differentiation 1 
mRNA), a circadian transcriptome specific to muscle cells 
with a prior role in myogenesis, was shown to be activated 
by CLOCK and BMAL1 genes.22 The oxidative capacity of 
the muscle tissue showed obvious day-night rhythmicity 
with a peak at the end of the day.24

By consequence, a disrupted circadian rhythm will lead 
to insufficient metabolic flexibility, which in time will eas-
ily elicit the development of cardiometabolic disorders.25

GENETIC bACkGROUND 

Gene expression is coordinated by a 24-hour periodicity 
in nearly all cells of the human body. This is executed by a 
transcription/translation feedback loop, which is the main 
defining element of the mammalian clock.26 During tran-
scriptional regulation, the heterodimeric transcription 
factor complex CLOCK and BMAL1 (Brain and Muscle 
ARNT-Like 1) dimerizes and attaches to a specific site of 
the DNA called E-box enhancer elements, which automat-
ically activates or inhibits the transcription of downstream 
Period (Per 1,2,3) and Cryptochrome (Cry 1,2) genes. 
Transcriptomes interact, form complexes, and translocate 
to the nucleus to inhibit CLOCK gene expression by in-
teracting with the CLOCK-BMAL1 dimer.26 Elimination 
of the repression structure (by degradation or ubiquitina-
tion) will restart this process.27 The most studied interlock-
ing auxiliary feedback loops include the orphan nuclear 
receptors REV-ERBα and RORα, which will also lead to 
rhythmic BMAL1 expression.28

Several other core clock genes were identified, which 
facilitate important cardiometabolic disturbances by di-
minished expression: (1) BMAL1 – hypotension and in-
creased adipogenesis,29,30 (2) PPAR – decreased day-night 
blood pressure oscillation,31 (3) CRY – hypertension and 
excess in aldosterone secretion,32 (4) HDAC3 – liver ste-
atosis and lipid metabolism disorders,33 (5) PER – ad-
vanced sleep-wake phase disorder (ASWPD) and delayed 
sleep-wake phase disorder (DSWPD),34,35 (6) SIRT1 – fat 
burning alteration during sleep phases, insulin secretion 
and gluconeogenesis, adipocyte differentiation.36–38

CIRCADIAN fLUCTUATION Of 

mETAbOLICALLy SIGNIfICANT HORmONES

Cortisol and melatonin both have pleiotropic effects on sev-
eral tissues and are interrelated, being in an inverted phase 
relationship. The pineal gland, supervised by the NSC 
through a polysynaptic network, produces melatonin in 
order to facilitate sleep in a rhythmic manner. It reaches 
its peak at the midpoint of the sleeping period, then bright 
light firmly decreases melatonin levels and promotes cor-
tisol production by the adrenocorticotropic hormone 
(ACTH) via an independent sympathetic mechanism.39 

The consequence of the activation of the hypothalam-
ic-pituitary-adrenal axis is a daily rhythmic production of 
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ACTH and a slow decrease during the day, reaching its 
nadir at the beginning of the sleeping phase. An increas-
ing pattern between 2 AM and 4 AM is shown to lead to 
a maximal hormonal rise from the adrenal gland in the 
morning, which provokes vigilance and initiates catabolic 
processes in adipose and muscle cells.40 The rhythmic pat-
tern of cortisol secretion is maintained even in the lack of 
external signals.41

Interestingly, during circadian disruption, time interval 
difference between the beginning of inactive cortisol secre-
tion and the starting point of melatonin production will re-
main the same (1 hour 25 minutes ± 27 minutes) regardless 
of the consequent fluctuation of melatonin levels. There-
fore, this pattern is useful in identifying circadian phases.42

Leptin is mainly produced by adipocytes and in the 
stomach in order to suppress appetite during the night and 
to promote nocturnal fasting and sleep.43,44 Leptin levels 
show an increase in the first part of the night, peaking at 
around 4  AM with a decreasing tendency afterwards.45

Ghrelin provides a link between peripheral and central 
clock systems. Produced in the pancreas, stomach, and hy-
pothalamus,46,47 it stimulates the appetite through its ac-
tion on neuropeptide Y in the lateral hypothalamus.48 In vi-
tro studies have highlighted that its fluctuation can change 
clock behavior by having a direct effect on the NSC.49 High 
levels were found during the early hours of the night, with 
a decrease before awakening and elevated levels one hour 
prior to meals.50 The daily variations of this hormone are 
modulated by nutrient intake, but sleep deprivation main-
tains high levels of ghrelin leading to increased hunger and 
consequently to obesity.51 In order to find out what hap-
pens exactly during a regular and a misaligned day, we need 
to individually analyze the hormonal fluctuations linked to 
behavioral (fasting/feeding, sleep/wake episodes) and cir-
cadian cycles separately, as shown in Table 1 below.52

A significant interaction was observed between the 
two distinct cycles of leptin levels. During behavioral 

cycle desynchronization, leptin levels were significantly 
diminished, especially when a shift of maximum 12 hours 
occurred from the normal cycle. This suggests that leptin 
can be considered to be a short-term regulator of energy 
homeostasis if behavioral misalignment occurs.45 A decline 
in leptin levels leads to increased appetite and low energy 
expenditure.53

The complete inversion of the cortisol profile contributes 
to hyperglycemia and insulin resistance.54,55 Additionally, 
during disruption of both behavioral and circadian bas-
es, the level of melatonin is maintained, but its rhythm is 
considerably dampened.56 The chronic mistiming of daily 
meals, especially when melatonin levels peak, will lead to 
metabolic diseases. Phase angle is a term mostly used in 
clinical trials to quantify circadian disharmony. It stands 
for the activation of circadian factors, such as melatonin 
onset, under dim light conditions (DLMO) and minimum 
core body temperature – both are factors of circadian co-
ordination, which are compared to the timepoints of the 
sleep/wake cycle.57

mACRONUTRIENT UTILIzATION 

WITH CIRCADIAN PATTERN 

Macronutrient intake shows circadian periodicity in ani-
mal models. At the beginning of the active phase, due to 
low glycogen stores and the increase of neuropeptide Y in 
the paraventricular nucleus of the hypothalamus, the elec-
tive source of nutrients are carbohydrates. Whereas, by the 
start of the passive period, there is a switch in macronu-
trient utilization towards lipids, with a constant slow re-
lease of energy throughout the day.58 At this point, genes 
playing part in de novo lipogenesis are upregulated, while 
fatty acid oxidation is reduced. Without parallel lipolysis in 
adipose tissues, this variation favors fatty acid dissolution 
in the morning and lipogenesis at the end of the behavioral 
cycle in the evening.23

TABLE 1. The independent effects of behavioral and circadian cycle on metabolically significant hormones41

Hormones Independent effects of the  
behavioral cycle

Independent effects of the  
circadian cycle

Peak Nadir Peak

Leptin After last meal Around breakfast No endogen rhythm

Glucose Depending on meal timing Biological night (10:30 PM – 6:30 AM)

Insulin Depending on meal timing No endogen rhythm

Epinephrine Wake period Sleep episode Biological day (2:30 PM – 6:30 PM)

Norepinephrine Wake period Sleep episode No endogen rhythm

Cortisol After awakening Onset of sleep episode End of biological night
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Glucose utilization

Human studies have demonstrated that in concordance 
with the glucostatic theory, glucose tolerance is increased 
in the morning due to better β-cell responsiveness. This 
elicits fast and easy assimilation of carbohydrates, for 
which insulin response is prompt when fasting glucose 
levels are stable.59 Conversely, obese patients have a bet-
ter glucose tolerance later throughout the day. Increased 
glucose levels have been observed after waking hours, and 
glucose and insulin rhythms were dampened and phase-
shifted by 1.5–2 hours.60 Muscle cells and hepatic glycogen 
stores have their own specific insulin sensitivity patterns 
with peaks during the evening, whereas the subcutaneous 
adipose tissue shows 54% intensification in insulin sensi-
tivity around noon, compared to midnight.61,62 This func-
tion is known to be missing or completely reversed in type 
2 diabetes mellitus (T2DM). The peak of insulin sensitiv-
ity occurs at around 7 PM and decreases in the morning 
hours, resulting in a well-known mechanism in patients 
with diabetes, called the ‘dawn phenomenon’.63,64

Insulin secretion ratio varies across the daily cycle, with 
total insulin level peaking between 12 PM and 6 PM. Dur-
ing nighttime, its production is decreased, reaching na-
dir between midnight and 6 AM.65 The insulin secretory 
rhythm in diabetic patients is completely absent, which 
can be additionally explained by the changed characteris-
tics of cortisol secretion.66

Insulin clearance is increased importantly during night-
time by 30–40%, mainly during sleeping periods between 
11 PM and 3 AM in comparison with morning wake peri-
ods. Hepatic insulin extraction is decreased around noon.67 
The uptake of glucose by insulin-independent mechanisms 
or glucose effectiveness is increased in the morning.68

Lipid metabolism

Fifteen percent of lipid metabolites in the plasma and the 
saliva show daily rhythmicity, out of which 80% are lipid 
compounds with peaking levels between mid-morning and 
noon.69 Almost two thirds of triglycerides show daily fluc-
tuating levels without any consensus regarding the defini-
tion of phases.70–72 Men have a more robust daily variation 
of triglyceride levels compared to women, due to the effect 
of estrogen on these compounds. After the consumption 
of the same meal, the increase in triglyceride level in men 
is double compared to women;73 there are no significant 
daily variations in HDL-C and total cholesterol levels.74 
Cholesterol synthesis is more likely to be influenced by be-
havioral changes and external aspects, which significantly 
define its fluctuation.75 Interindividual variability has been 
observed regarding lipid rhythms. This finding allows to 
cluster subjects concerning rhythmicity intensity, ampli-
tude, and timing, concluding the fact that there are sepa-
rate circadian metabolic phenotypes.76

CIRCADIAN RHyTHm DySfUNCTION 

IN mETAbOLIC SyNDROmE

Misalignment stands for the state of being in the wrong 
position compared to something else or being improperly 
adjusted.77 The most significant phase shifts concerning 
circadian rhythm are: sleep/wake cycle misalignment dis-
respecting the biological night, internal central vs. periph-
eral phase shift, rhythm of nutrient intake vs. sleep/wake 
or light/dark cycles.57 A significant percentage of the risk 
factors for developing cardiovascular disease is covered by 
the well-known elements of metabolic syndrome: hyper-
tension, dyslipidemia, elevated plasma glucose, and obe-

FIGURE 2. The effects of circadian misalignment on the components of metabolic syndrome73
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sity.78 During recent years, evidence has proven the link 
between circadian rhythm disturbances and these condi-
tions.79–81 This link was best defined by circadian misalign-
ment protocols.57 For instance, in a study conducted by 
Frank et al., 10 subjects went through 10 days of laboratory 
protocol, consisting of lengthened daily cycles (28-hour 
days). After gradually shifting behavioral cycle compared 
to daily circadian rhythm, a 12-hour difference was ob-
tained. The detrimental effects of circadian misalignment 
were visible shortly after desynchrony occurred with 
changes highlighted in Figure 2.82

Numerous epidemiological studies found a substantial 
link between shift work and the emerging risk for develop-
ing the components of metabolic syndrome.83–85 Not only 
in working-age adults but also in community-dwelling old-
er populations, irregular daily activities measured by ac-
tigraphy increased the prevalence of metabolic syndrome. 
In contrast, balanced daily activity rhythms were linked to 
lower prevalence of cardiovascular disease.86 A link with 
several other conditions, such as sleep disturbances,87 
depression,88,89 cognitive decline,90 steatohepatitis,91 has 
been demonstrated as well. 

A more complete understanding of the pathophysio-
logical changes concerning metabolic syndrome has been 
offered by epigenetic findings.92,93 DNA methylation pro-
cesses are crucial factors in epigenetic alteration, coordi-
nating tissue-specific gene expressions which demonstrat-
ed the harmful effects of only one night of sleep loss.94 This 
was observed in the case of T2DM and obesity, in which 
‘metabolic memory’ and histone alterations defined gene 
expression involved in the development of diabetes com-
plications.95

kEy CARDIOmETAbOLIC fACTORS 

AND OUTCOmES INfLUENCED by 

CIRCADIAN CLOCk mACHINERy

Cardiovascular implications

Several studies outlined the major consequence of cir-
cadian desynchronization in cardiovascular pathologies. 
Hypertension,96 lack of nocturnal drops in blood pres-
sure values, raised blood pressure variability, and altered 
daily rhythm of cardiac output were all associated to cir-
cadian misalignment.97,98 The high incidence of myocar-
dial infarction (MI) between 6 AM and 12 PM is in close 
connection with abnormal daily blood pressure patterns. 
Moreover, a circadian phenotype was recognized in pa-
tients with MI linked with BMAL1, CLOCK, and PER1 
clock gene alterations.99 The prevalence of life-threat-
ening arrhythmias (ventricular fibrillation, ventricular 
tachycardia, sudden cardiac death) after awakening can 
be explained by the direct impact of the NSC on the elec-
trophysiology of the heart via neurohormonal mecha-
nisms and by local clock mechanisms through ion chan-
nel modifications.100

Metabolic profile

Preclinical studies of β-cell function in rodents evidenced 
the fact that several cellular mechanisms, such as de-
creased insulin exocytosis, altered mitochondrial function, 
and inadequate response to oxidative stress, are linked to 
pancreatic islet clock desynchronization. As a result, the 
size and function of the β-cell mass is decreased, leading to 

TABLE 2. Comparison between advanced and delayed sleep-wake phase disorders106

Phenotype Advanced sleep-wake phase disorder 
(ASWPD)

Delayed sleep-wake phase disorder 
(DSWPD)

Epigenetic variation PER2 and CKI synergy34,114 PER3 H4 haplotype115

Characteristics “Early bird” “Night owl”

Wake-up time Starting from 4 AM After 10 AM 

Bedtime 7 PM 2 AM

Sleep quality and length Optimal Optimal

Symptoms Late afternoon fatigue 
Decreased work productivity 
Increased risk of accidents in the late 
afternoon116

Difficulty falling asleep and awakening 
on time
Daytime fatigue
Affected daytime function

Health consequences Mood disorders, depression116 Mood disorders: insomnia, depression
Psychiatric disorders: hyperactivity 
disorder, schizophrenia116

T2DM, hypertension, low fasting and 
total LDL cholesterol117

PER2– Period 2 gene; CKI – casein kinase I; Per3 H4 – H4 haplotype of Period 3 gene
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a worsened glycemic control.101 The raising prevalence of 
T2DM is also determined by the dampened glucose toler-
ance throughout the day and the shifting daily fluctuation 
of glucose levels due to disorganized macronutrient in-
take.102 Furthermore, individuals with T2DM and obesity 
show a distinct rhythm in circadian regulation of metabol-
ic pathways influencing lipolysis, by decreased daily clock 
function and metabolic gene expression in the subcutane-
ous adipose tissue.103

Nonalcoholic fatty liver disease (NAFLD) 

NAFLD is the most commonly associated chronic liver 
disease linked to metabolic syndrome; 25% of the popula-
tion of all ages suffers from this condition during the cur-
rent pandemic of obesity.104 The accumulation of hepatic 
triglycerides along with oxidative stress, inflammation, 
and mitochondrial dysfunction are all in close connection 
with clock dysfunction, although the clear etiology has not 
yet been defined.80,91

Mental health

Chronic sleep disharmony has its own expression later in 
life, after several decades, resulting in diminished sleep 
quality, chronic fatigue, emergence of obesity, T2DM, 
and increased all-cause mortality.105–108 Depression, cog-
nitive decline, and other affective disorders caused by 
sleep/wake cycle disturbances are not only risk factors 
but also comorbidities and consequences of metabolic 
changes.94,109,110 Light therapy and complementary meth-
ods were shown to restore the synchronization of the 
central clock and consequently the underlying peripheral 
clocks.111

Regarding epigenetic variations, there are two distinct 
disorders in which the starting and ending point of daily 
activities are off-axis, namely advanced sleep-wake phase 
disorder (ASWPD) and delayed sleep-wake phase disor-
der (DSWPD).112

Sleep duration is not as significant as the adjustment 
of starting point of the scheduled sleep episodes. In these 
conditions, if daily habitual sleeping rhythm of a person 
is suddenly disturbed by external factors, health conse-
quences occur.112

Eveningness on its own, as shown in Table 2, leads to 
disharmony, even if ordinary day-night rhythm is conduct-
ed.112 The important increase of HbA1c levels is aligned 
with delayed mid-sleep time and greater amount of food 
consumed during late night hours, leading to reduced gly-
cemic control.113 

CONCLUSION

All in all, the circadian machinery is a well-designed and 
structured system, coordinated by the nucleus suprachias-
maticus, the ‘master clock’, which converts external signals, 
divides them on a whole-body level, and integrates them 
into a 24-hour cycle. In understanding the complexity of 
both central and peripheral systems and their connection, 
we must search for signal disruption at an individual level by 
identifying probable causes of cardiometabolic disorders, 
which frequently relate closely to circadian misalignment.
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ABSTRACT

Background: Psoriasis is a common, inflammatory immune-mediated dermatosis, occurring in 

patients of all ages, sexes, and races, associating significant comorbidities. One such comor-

bidity is represented by psychological disorders, which negatively influence the clinical course 

of the disease. The purpose of our study is to offer a first glimpse into the stigmatization of 

Romanian psoriasis patients, as well as their potential anxious or depressive manifestations. 

Materials and methods: The present study is based on an adapted questionnaire previously 

used to estimate stigmatizing attitudes in the general population, mirrored to reflect the pa-

tients’ experience in social situations such as shaking hands, maintaining friendship, kissing, or 

intercourse. GAD7 and PHQ8 scales were used to screen for anxiety or depression traits in the 

same patients. Results: Our study group consisted of 12 psoriasis patients, with a mean age 

of 46.75 years. While few patients reported feeling discriminated against in social contexts, 

16.66% presented with mild depressive symptoms recorded by PHQ8 and 24.99% presented 

mild anxiety manifestations according to their GAD7 scores. Conclusion: In spite of the small 

sample group, our study outlines a tendency for depressive and anxious manifestations in 

patients with psoriasis.
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INTRODUCTION

Psoriasis is one of the more common systemic dermatoses, occurring in patients 
of all ages, races, and sexes. Psoriasis manifests as erythematous plaques with 
significant scaling and induration, with a chronic remission-relapse pattern, of-
ten associating comorbidities such as psoriatic arthritis, uveitis, Crohn’s disease, 
and psychological or psychiatric disorders.1

There is a degree of synergy between psoriasis and decreased psychological 
wellness: experiencing distress activates the hypothalamus-pituitary-adrenal 
axis, leading to the secretion of cortisol, catecholamines, and neuropeptides. In 
turn, these mediators influence the immune system, as well as the inflammatory 
status of the patient, leading to an increase in severity and frequency of clinical 
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manifestations.2 The link between mental status and clini-
cal progress of psoriasis leads to psoriasis being referred 
to as a ‘psychopatological skin disease’, with prevalence 
of psychiatric conditions in psoriasis reported within the 
24–90% range.3 

The present study aims to offer a first glance into the de-
gree of stigmatization experienced by Romanian psoriasis 
patients, as well as screen for depressive and anxiety disor-
ders in the same population.

mATERIALS AND mETHODS

The present cross-sectional observational study relies on 
an adapted questionnaire, initially devised to estimate 
stigma in the general population, with the addition of two 
validated scales.

The initial questionnaire was developed by Sur et al., be-
ing applied in its original Romanian form.4 The question-
naire was mirrored: whereas the original questionnaire 
asked the general population whether they would be will-
ing to shake hands with a patient with visible lesions, our 
questionnaire asked patients whether they perceived any 
discriminatory behavior when shaking hands with other 
individuals.

The questionnaire collected anonymized personal in-
formation: age, sex, residence area, level of education, and 
whether the responder is a medical professional. The fol-
lowing translated questions regarded their diagnosis: 

1) What medical specialist established your diagnosis?

a) General practitioner
b) Dermatologist
c) Another specialist

2) When were you diagnosed with psoriasis?

a) Less than 2 years ago
b) Between 2 and 5 years ago 
c) More than 5 years ago

3) Are the manifestations of your skin condition under 
control?

a) Yes, in over 90% of the time
b) Partially: I have visible lesions 50% of the time
c) I constantly have visible lesions

Having gathered demographic and psoriasis-related in-
formation, the following questions were aimed at estimat-

ing the degree of social discrimination. The first question 
estimated the degree of social contact our patients experi-
ence at work: 

Does your work involve physical contact with other people?

a) Yes, I interact closely with other people (examples: 
esthetician, physiotherapist)

b) Yes, I interact with clients from a distance (examples: 
cashier, teacher)

c) Yes, I interact daily with a number of clients or collea-
gues (examples: manager, lawyer)

d) I have limited interaction with a small number of pe-
ople (examples: accountant, IT)

e) I do not routinely interact with other people (exam-
ples: writer, work-from-home employees)

The following questions focused on specific instances 
of social interaction. These questions were answered on a 
modified 5-point Likert scale, with the answer options be-
ing ‘Never’, ‘Unlikely’, ‘Likely’, ‘Very likely’; the middle, 
neutral item was placed at the end of the answer options: ‘I 
don’t know’. The translated questions included in this seg-
ment were as follows:

•	  Do you believe psoriasis affects your professional life?
•	Do you believe you have faced discriminatory atti-

tudes while having a meal at a restaurant?
•	Do you believe you have faced discriminatory atti-

tudes during social gestures such as handshakes?
•	Do you believe you have faced discriminatory atti-

tudes in the context of a kiss on the cheek?
•	Do you believe you have faced discriminatory atti-

tudes during sexual intercourse?
•	Do you believe you have faced discriminatory atti-

tudes in the context of maintaining friendship?

The Generalized Anxiety Disorder 7 (GAD7) and the 
Patient Health Questionnaire 8 (PHQ8) questionnaires 
were applied following these questions.5,6 The answers 
were scored according to the instructions for each specific 
questionnaire, and the interpretation used the established 
cut-off values. 

The questionnaires were printed on A4 white paper and 
distributed to state and private dermatology practices. 
Patients were offered the questionnaire in the designated 
waiting area, being informed that the data collected is an-
onymized, used strictly for scientific purposes, and their 
acceptance to participate in the current study has no bear-
ing on the medical services they receive. Responders were 
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over 18 years of age and able to offer their informed con-
sent to participate in this endeavor. The study complies 
with the ethical requirements outlined in the Declaration 
of Helsinki. No further instructions were given verbally for 
the completion of the questionnaire. 

The questionnaires were collected, given a code num-
ber, and the information was collected in a Microsoft Ex-
cel spreadsheet. The same software was used to compute 
the descriptive statistics, expressed as mean for numeric 
values (age) and percentage (%) for categorical variables.

RESULTS

The study group is comprised of 12 patients, with a mean 
age of 46.75 years (range 27–67 years), with 33.33% iden-
tifying as female, 50% identifying as male, and 16.66% not 
disclosing their gender. A proportion of 58.33% of the pa-
tients lived in urban areas, 8.33% in rural areas, and 33.33% 
did not disclose the answer to this question. Fifty per cent 
of responders have graduated from higher education, 
33.33% have graduated high school, and 16.66% did not 
disclose their educational status. A proportion of 8.33% 
were healthcare professionals, 58.33% were not involved 
in healthcare, and 33.33% abstained from an answer.

With regards to their diagnosis, 100% of patients were 
diagnosed by a dermatologist: 25% were diagnosed within 
the past 2 years, 16.66% have been diagnosed in the past 
2 to 5 years, and 58.33% have been diagnosed for more 
than 5 years. A proportion of 33.33% of responders have 
achieved control of the manifestations of their condition 
in over 90% of time, 25% reported that the manifestations 
of psoriasis are visible half of the time, while 41.66% report 
that they constantly have visible lesions. 

A percentage of 16.66% of responders had significant 
close contact with clients as part of their job, 33.33% re-
ported that they interact daily with several colleagues or 
clients, 25% reported limited job-related social interac-
tions, and 25% reported that they do not routinely interact 
with other individuals as part of their job. 

With regards to the influence of psoriasis on aspects of 
the patients’ social life, the answers are presented in Table 1. 

Scoring the PHQ8, 83.3% of patients revealed no symp-
toms, while 16.66% revealed mild depressive symptoms. 
On the GAD-7 questionnaire, 74.97% of patients were clas-
sified as exhibiting minimal anxiety, with 24.99% exhibit-
ing mild anxiety.

DISCUSSION

Responders in our study group were more likely to feel af-
fected by their condition with regards to their professional 
life, with casual social encounters such as shaking hands 
or having a meal scoring low regarding the perception of 
discriminatory attitudes. 

The globally low perception of stigmatization and dis-
crimination can be explained within the study group: most 
patients have been living with psoriasis for over 5 years, 
with less than half of our group having constant clinical 
manifestations of the condition. 

In spite of the adequate control of the condition and low 
perceived social discrimination, a quarter of our respond-
ers scored as suffering from mild anxiety on the GAD7 
questionnaire, with 16.66% presenting mild depressive 
features.

A larger study investigating depression and anxiety in 
psoriasis patients revealed that 8.5% of patients had de-
pressive symptoms and 16.9% had anxiety symptoms, le-
sions on the lower limbs and dyslipidemia being associ-
ated with depression in the studied population.7 Another 
study comparing the prevalence of emotional disorders 
in patients diagnosed with psoriasis revealed that overall, 
patients with psoriasis were more likely to develop depres-
sion compared to the control group, whereas late-onset 
psoriasis was associated with both anxiety and depres-
sion.8 Overall, the prevalence of psychiatric conditions in 
psoriasis is suggested to be in the range of 24–90%, with 
the same authors concluding that psychiatric disorders 
tend to be underdiagnosed in psoriasis patients.3 

TABLE 180. Answers of the responders to questions regarding social interaction expressed in %

 Never Un-
likely

Likely Very 
likely

I don’t 
know

Do you believe psoriasis affects your professional life? 16.66 58.33 25 0 0

Do you believe you have faced discriminatory attitudes while having a meal at a restaurant? 83.33 0 0 0 16.66

Do you believe you have faced discriminatory attitudes during social gestures such as handshakes? 74.97 8.33 8.33 8.33 0

Do you believe you have faced discriminatory attitudes in the context of a kiss on the cheek? 66.64 16.66 0 0 16.66

Do you believe you have faced discriminatory attitudes during sexual intercourse? 66.64 16.66 8.33 8.33 0

Do you believe you have faced discriminatory attitudes in the context of maintaining friendship? 66.64 8.33 8.33 8.33 8.33
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Stigmatization is described as a phenomenon whereby 
one individual is distinguished from their social group by 
a discrediting mark, be it social or biological, thus disrupt-
ing social interaction.9 Whereas some studies find that 
stigmatization is the most powerful predictor of depressive 
symptoms for psoriasis patients and that perceived stigma 
is sufficient to lessen quality of life, other studies state that 
the localization of lesions does not seem to have an effect 
on the occurrence of depressive symptoms and feelings of 
stigmatization.10–12

In spite of the small study group, mostly comprised of 
patients with adequate control of their condition, we ex-
pected to find that our patients would feel discriminated 
against socially, in line with studies on other populations. 
However, one explanation for the discrepancy in our results 
resides in the coping strategies used by chronic patients to 
adjust their mental outlook after receiving their diagnosis. 
The ability to self-regulate our emotions through the use 
of defense mechanisms has been discussed extensively in 
psychology, with Anna Freud identifying denial as one im-
portant defense mechanism as early as the 1950s.13 Denial 
functions by protecting the self through distorting reality 
and creating an illusion of control, enabling more appro-
priate decision-making.14 Detachment is another protec-
tive mechanism of this category, lowering the expectation 
and perception of pain.15 

The present project was conducted as a pilot-type 
study, in order to investigate the real-world application of 
the adapted questionnaire. A useful avenue of research is 
represented by a more comprehensive questionnaire, fol-
lowed by an interview phase in order to confirm or reject 
the contribution of defense mechanisms of the patients 
with regards to the perceived stigmatization. Identifying 
the particular aspects of social interaction that impact 
psoriasis patients the most paves the way to elaborating 
effective strategies to inform, educate, and desensitize 
the general population. The end-goal of studies such as 
ours is to create a society where patients suffering from 
psoriasis feel accepted, with the end-goal of increasing 
quality of life and lessening the influence of stress-medi-
ated chemical interactions on the clinical manifestations 
of these patients. 

CONCLUSION

Our study group, comprised of middle-aged patients with 
adequate control of psoriasis, report that their professional 
life is most influenced by their condition. The occurrence 
of depression and anxiety symptoms in our study group 
justifies implementing screening questionnaires for pso-
riasis patients.
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ABSTRACT

Background: In the last decades, adult patients require orthodontic treatment as a therapeutic 

method in an increasing percentage. This treatment has a lot of benefits, but unfortunately it 

also presents a number of complications and risks, among which favoring the accumulation of 

bacterial plaque is the most concerning. Aim of the study: In this study we aimed to evaluate 

the effectiveness of using the dark-field microscope as a method of motivating adult patients 

with orthodontic treatment in maintaining a proper oral hygiene. Material and methods: Thir-

ty-six patients were selected based on the inclusion and exclusion criteria. At time T0, patients 

were divided into two groups: Group 1– microscope and Group 2 – control, in such a way that 

the groups were as homogeneous as possible. Dental plaque samples were collected and 

analyzed under a dark field microscope in the presence of the patient for subjects from Group 

1 but not  Group 2. All patients were then instructed on oral hygiene techniques. The follow-

ing periodontal indices were recorded of each patient: plaque index (PI), index of bleeding 

on probing (BOP), probing depth (PD) – at T0 and T1 (after one month). Results: Comparing 

the PI and BOP values before (T0) and after treatment (T1), statistically significant results were 

detected (PI: p = 0.0020, BOP: p = 0.0297), which denotes that patients who observed the 

bacterial load of their dental plaque in real time using the dark-field microscope had a bet-

ter oral hygiene and lower values of periodontal health indices. Regarding the PD index, the 

difference between time T0 and T1 was not statistically significant (p = 1.4762). Conclusions: 

During the orthodontic treatment, adult patients often present gingival inflammation caused 

by improper hygiene. The use of the dark-field microscope is effective in motivating patients 

regarding the rules of maintenance of a proper oral hygiene.

Keywords: dult patients, orthodontic treatment, oral hygiene, dark field microscope, periodontal 
health
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INTRODUCTION

Orthodontic treatment has become a therapeutic method 
used in an increasing percentage among adult patients in 
the last decades. Its popularity is a result of oral healthcare 
and information being more accessible nowadays, the es-
thetic demands of modern society, and last but not least, 
the technological breakthroughs that have arisen in the 
field of orthodontics.

The correction of dento-maxillary anomalies has benefi-
cial loco-regional effects, by improving the morphological 
and functional balance of the dento-periodontal structures, 
but also on the general state of health and comfort of the 
individual, with a positive role in increasing the quality of 
life.1–3 From a morphological point of view, through orth-
odontic treatment, encouraging results can be achieved in 
terms of aligning the teeth and harmonizing the dento-al-
veolar and intermaxillary relations in accordance with the 
individual cranio-facial characteristics.4,5

In addition to its benefits, orthodontic therapy can pres-
ent a number of complications and risks. Wearing a fixed 
orthodontic appliance will make maintaining oral hy-
giene more difficult, favoring the accumulation of bacte-
rial plaque. The quality and quantity of bacterial plaque is 
modified if patients do not maintain a correct oral hygiene 
around the orthodontic device.6–8 By appreciating the quan-
tity of dental plaque around orthodontic appliances, which 
have an extremely retentive surface, bacterial colonization 
in the oral cavity turns out to be quite fast.9,10 Orthodontic 
appliances also affect the microbial structure of the bacte-
rial plaque even in the early stages of the orthodontic treat-
ment, increasing the prevalence of periodontal pathogens, 
such as Tanerella forsythia, Treponema denticola, Fusobacte-
rium nodatum, Campylobacter rectus, Eubacterium nodatum, 
Eikenella corrodens, and Capnocytophaga spp., in the gingi-
val sulcus, especially in the molar region.11–13 Over time, 
these changes in the biofilm can lead to the development of 
white spots of demineralization or periodontal diseases.14–17

To prevent the complications of the orthodontic treat-
ment, which can overshadow its functional and esthetic 
advantages, it is necessary to institute preventive measures 
of improving oral hygiene.18 

A number of studies have shown that poor oral hygiene 
could prolong the duration of orthodontic treatment, 
jeopardize its results, and even lead to its premature dis-
continuation.19,20 In the absence of appropriate treatment, 
inflammatory changes installed in the gingival tissue can 
lead to the irreversible loss of supporting tissues.21,22

The success of the orthodontic treatment depends on 
the quality of the medical act, but also on the effective 

communication with the patient, as well as on his compli-
ance with the guidelines of oral hygiene. Orthodontists 
provide instructions on oral hygiene measures, but their 
effectiveness can be limited, as patient motivation also 
plays a decisive role.

Starting from these observations, we set out to evalu-
ate the effectiveness of using the dark-field microscope as a 
method of motivating adult patients who wear orthodon-
tic appliances in maintaining proper oral hygiene.

mATERIALS AND mETHODS

Study design

This research was conducted as a case-control study.

Patient selection

The study included 36 patients with orthodontic treatment 
who visited the private practice CMI Dr. Lazăr Luminița 
in Târgu Mureș, Romania and met the following inclusion 
criteria:

 –  age between 18 and 55 years;
 –  presence of dentoalveolar disharmony (DAD) with 
mild crowding;

 –  presence of dental plaque and signs of gingival in-
flammation during the orthodontic treatment.

The exclusion criteria were the following:
 – presence of systemic conditions that have an impact 
on periodontal tissues (diabetes, immunological 
conditions, acute articular rheumatism, tuberculosis 
etc.);

 – history of smoking;
 – pregnancy or breastfeeding;
 – antibiotic treatment in the last six months;
 – the use of non-steroidal anti-inflammatory drugs 
(NSAIDs).

The patients were informed about the work protocol 
and the fact that they can leave the study at any time, and 
they signed an informed consent.

Orthodontic protocol

Patients presenting dentoalveolar disharmony with crowd-
ing were examined and received orthodontic treatment us-
ing standard edgewise brackets with the same slot size for 
all subjects (0.22) (American Orthodontics, Sheboygan, 
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WI, USA). The following sequence of archwires was used: 
NiTi size 0.12 when applying the orthodontic device, and 
sizes 0.16 for the first activation, 0.16 × 0.16 for the second, 
and 0.16 × 0.22 for the third (BioForce, Dentsply Sirona, 
Charlotte, NC, USA).

Periodontal protocol

When showing bacterial plaque accumulation and signs 
of gingival inflammation (gingivitis) during the activation 
sessions, the patients underwent a periodontal examina-
tion with the recording of the following indices in a peri-
odontal record: plaque index (PI), bleeding on probing 
(BOP), probing depth (PD) – time T0. After one month 
(time T1), these examinations were repeated.

The protocol for identifying bacterial plaque 
and of instructing patients in its removal 

At time T0, the patients were divided into two groups: 
Group 1– microscope and Group 2 – control, in such a way 
that the groups were as homogeneous as possible in terms 
of gender, age, and social status.

Bacterial plaque was visualized by staining it using a 
plaque developer. Dental plaque samples were collected 
with a Gracey curette from the areas with the largest plaque 
deposits and analyzed under a dark-field microscope (Fig-
ure 1). Plaque samples were examined in the presence of 
the patient for subjects from Group 1, who observed the 
images of the periodontal biome on the screen attached to 
the microscope (Figures 2 and 3). Patients in Group 2 did 
not have access to this information.

All patients were then instructed on oral hygiene tech-
niques, and supra- and subgingival scaling and professional 
brushing were performed by the same member of the re-
search team.

FIGURE 1. Dental plaque specimen collection

FIGURE 3. Dental plaque specimen ready to be viewed under 

the dark-field microscope

FIGURE 2. The dark-field microscope



Journal of Interdisciplinary Medicine 2022;7(3):60-66 63

Evaluation of results

After one month (T1), periodontal status was reassessed 
(PI, BOP, PD), and dental plaque was collected and exam-
ined under the dark-field microscope for patients belong-
ing to both groups. The values obtained were compared 
with those previously recorded at time T0.

Statistical analysis

All data was collected in Microsoft Excel work sheets (Mi-
crosoft Corporation, 2018, Redmond, WA, USA). The 
statistical analysis was carried out in GraphPad Prism ver-
sion 8.0.0 for Windows (GraphPad Software, San Diego, 
CA, USA). For each group of data, descriptive statistics, 
such as mean, standard deviation, median, minimum, and 
maximum value, were assessed. Data normality was deter-
mined using the Kolmogorov-Smirnov test. The difference 
in clinical index values recorded at time T0 and T1 for both 
groups of subjects was determined using Fischer’s test and 
the Chi-squared test with Yates correction. The signifi-
cance level was set at 0.05.

This study complied with the Declaration of Helsinki 
and received the approval of the Medical Ethics Commit-
tee of SCJU Târgu Mureș, No. 8321/19.04.2021.

RESULTS

Patients included in this study based on the inclusion and 
exclusion criteria were aged between 20 and 47 years. 
Group 1 consisted of nine women with an average age of 34 
years and nine men with an average age of 32 years. Group 
2 included 10 women with an average age of 35 years and 
eight men with an average age of 31 years. The mean values 
recorded for PI, BOP, PD for each group are presented in 
Table 1.

With the aid of the dark-field microscope, we highlight-
ed, based on the morphological characters, the bacteria 
that colonize the gingival sulcus. The quantitative analysis 
of the bacterial load was a subjective one, but being per-
formed by three team members, we consider the results 
to be realistic. Despite all these shortcomings, this inves-
tigation allowed us to observe a rich bacterial load in all 
patients at time T0, represented especially by bacillary 
forms. At time T1, we observed a quantitative reduction 
of the bacterial flora, greater for Group 1 than for Group 2, 
and the predominance of cocci (Figure 4).

Comparing the PI values before (T0) and after treat-
ment (T1) in the two groups of patients, statistically sig-
nificant results were detected (p = 0.0020). A statistically 
significant difference was also observed for the compari-

TABLE 1. The mean values of PI, BOP, and PD 

Patients PI (T0) PI (T1) BOP (T0) BOP (T1) PD (T0) PD (T1)

Group 1 73.21 10.48 67.40 6.65 2.62 2.25

Group 2 75.66 35.71 67.85 21.42 2.5 2.43

PI – plaque index; BOP – bleeding on probing; PD – probing depth

 
FIGURE 4. Dark-field microscope images of oral bacterial flora at T0 (left) and at T1 (right)



Journal of Interdisciplinary Medicine 2022;7(3):60-6664

son of BOP values before and after treatment (p = 0.0297), 
which denotes that patients who observed the bacterial 
load of their dental plaque in real time using the dark-field 
microscope had a better oral hygiene and lower values of 
periodontal health indices. Regarding the PD, the differ-
ence between time T0 and T1 was not statistically signifi-
cant (p = 1.4762).

DISCUSSIONS

To carry out this study, we chose adult patients because re-
cently a growing number of them turn to fixed orthodon-
tic treatment. Patients have different oral hygiene habits; 
thus, we tried to create the two groups as homogeneous as 
possible in terms of age, gender, and social status, so that 
these elements do not influence the results of the study. 
We excluded from the study patients who benefited from 
antibiotic treatment in the last six months and those who 
use non-steroidal anti-inflammatory drugs because this 
medication can change both the periodontal status and the 
bacterial load. 

During orthodontic treatment, adult patients often 
present gingival inflammation caused by improper hygiene 
at the activation sessions (Figure 5). This is either due to a 
lack of time, due to the fact that patients are not sufficiently 
well informed about the importance of oral hygiene, or be-
cause it is made more difficult by the presence of the orth-
odontic appliance. 

One of the inclusion criteria in our study was that pa-
tients presented plaque accumulation (PI >25%) and signs 
of gingival inflammation (BOP >10%) at the orthodontic 
appliance activation sessions. At time T0, we recorded 
high values of PI (73.21% in Group 1 and 75.66% in Group 
2) and BOP (67.40% in Group 1 and 67.85% in Group 2) 
for all patients. This helped us to appreciate to what ex-

tent the use of the dark-field microscope can be used as an 
additional means of motivating patients to maintain oral 
hygiene. The patients of both groups were trained on the 
measures and means of removing bacterial plaque by the 
same periodontology specialist. He provided the patients 
with all the necessary information and made a practical 
demonstration, thus helping the patients to understand 
better the correct oral hygiene techniques. This patient 
training session proved to be effective for all patients, who 
at T1 had lower values of PI and BOP. Regarding the PD 
values, no significant changes were recorded between T0 
and T1, because patients who presented PD values >3 mm 
at the initial clinical evaluation were excluded from the 
study and referred to a complex periodontal consultation 
and treatment. 

Examining the bacterial plaque under the dark-field mi-
croscope gave us the possibility of a quantitative and quali-
tative assessment and was useful in evaluating the results of 
the training sessions on removing the bacterial plaque by 
the patient. Thus, at time T1 we observed a lower bacterial 
load on the microscope screen compared to time T0, with 
the predominance of cocci.

A great advantage of this evaluation was that the pa-
tients in Group 1, who at time T0 have seen the image on 
the screen attached to the dark-field microscope, were sur-
prised and worried about the presence of bacteria in the oral 
cavity. These patients proved to be much more motivated in 
the application of oral hygiene means, and at T1 they had 
significantly lower values of PI and BOP compared to pa-
tients in Group 2. These clinical results were also confirmed 
by the images provided by the dark-field microscope, indi-
cating that patients who observed the bacterial load of the 
plaque in real time had much better hygiene.

A growing number of studies have focused on how doc-
tors can motivate their patients about oral hygiene with 

FIGURE 5. Patient wearing orthodontic appliance with bacterial plaque accumulation
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additional motivational efforts. Cozzani et al. conducted 
a study in which patients starting fixed orthodontic treat-
ment underwent an oral hygiene session in order to achieve 
a PI equal to 0. The patients were randomly divided into 
three groups: the first group served as a control and did 
not receive post-procedure communication; the second 
group received a text message offering support, and the 
third group received a phone call. At the next orthodon-
tic appointment, the PI was calculated for each patient to 
assess compliance with oral hygiene. The results showed 
that in terms of oral hygiene compliance, the difference 
between the control group and the other two groups was 
significant. The authors claim that the patients’ motivation 
and confidence are guaranteed through post-procedural 
communication, being crucial factors for improving oral 
hygiene compliance.23

In a similar study, patients with orthodontic treat-
ment received 12 text messages over four weeks, which 
emphasized the importance of oral hygiene and served 
as a reminder and encouragement to brush their teeth. 
After one month, plaque accumulation was compared 
with patients in the control group, who received no mes-
sages. The study demonstrated that the use of automated 
reminder messages sent from the orthodontic office was 
effective in improving patient compliance with oral hy-
giene.24 A series of other authors recommend the method 
of sending text messages to motivate patients with orth-
odontic treatment.25–29

Alkadhi et al. conducted a study in which subjects un-
dergoing orthodontic treatment with fixed appliances 
were randomly assigned to two groups using simple ran-
domization. Group I subjects received a mobile application 
that sent active oral hygiene reminders three times a day, 
and Group II subjects received verbal oral hygiene instruc-
tions during their routine orthodontic visits. To assess the 
level of oral hygiene at baseline and after four weeks, the 
PI and gingival index (GI) for Ramfjord teeth were used. 
PI and GI values decreased significantly after four weeks of 
using active reminders of oral hygiene instructions on the 
mobile app compared to patients who received only verbal 
oral hygiene instructions.30

Teaching patients about oral hygiene measures can be 
done in different ways. A group of researchers from the 
University of Rennes compared three possibilities for 
teaching patients about oral hygiene. Group 1 (control) re-
ceived the recommendations orally; in Group 2, the same 
recommendations as for Group 1 were supplemented by a 
tooth brushing demonstration, with the active participa-
tion of the patient; in Group 3, the same recommendations 
as for Groups 1 and 2 were combined with an additional 

15-minute session that included viewing an educational 
video followed by a test. The results of the study showed 
that in Group 3 the values of the plaque index were lower 
compared to the other patients, due to the impact that the 
video presentation had on them.31

The hygiene of adult patients wearing fixed orthodontic 
appliances can also be improved by presenting images of 
the severe consequences of biofilm accumulation.32,33

CONCLUSIONS 

1. During the orthodontic treatment, adult patients often 
present, at the activation sessions gingival inflammati-
on, caused by improper hygiene.

2. Doctors must instruct patients on oral hygiene measures 
to prevent complications of the orthodontic treatment.

3. Patients are not sufficiently conscious about the oral 
hygiene rules and the importance of their application. 

4. Patient compliance with oral hygiene can be improved 
by additional motivational efforts.

5. The use of the dark field microscope is effective in mo-
tivating patients regarding the rules of maintenance of a 
proper oral hygiene.
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Four new guidelines have been launched during the 2022 congress of the Eu-
ropean Society of Cardiology (ESC), all of them being extremely complex and 
providing unique interdisciplinary perspectives on the management of cardio-
vascular diseases in different clinical scenarios. 

For instance, the cardio-oncology guideline is the first ESC guideline dedi-
cated to cardio-oncology, being developed together with the European Society 
of Hematology, European Society of Radiotherapy, and the International Soci-
ety of Cardio-Oncology.1 This guideline includes a large number of recommen-
dations on the diagnosis, treatment, and prevention of cardiovascular toxicity 
associated with main oncologic treatments, at the same time providing clear rec-
ommendations on the management of cardiovascular diseases caused by cancer, 
directly or indirectly. The guideline underlines the need for a complex interdis-
ciplinary approach and communication between different specialties (cardiolo-
gist, oncologist, hematologist) for the optimum management of the large vari-
ety of complex conditions that may occur in a patient with cancer.

The guideline includes a very pragmatic algorithm for assessment of the 
cardiovascular risk of patients scheduled for cytostatic treatment, the recom-
mendation being adapted to each class of drugs used. At the same time, a new 
international definition of cancer treatment-related cardiovascular toxicity is 
provided, in which cardiovascular toxicity is classified in four severity groups, 
according to ECG, physical and metabolic status, and cardiovascular history. An 
ECG is recommended to all cancer patients, while a cardiologist consultation 
is recommended in all those with ECG, both indications being class I. It is also 
recommended that all patients with low risk for cardiovascular toxicity should 
be referred for immediate initiation of anti-cancer therapy.1 

Echocardiography and biomarker determination have a central role in the as-
sessment of cardiovascular risk. It is recommended that echocardiography and 
biomarkers to be performed repeatedly at different time intervals according to 
the specifics of the condition and treatment. Echocardiography remains the 
first-line option to assess ventricular function, while 3D echocardiography is the 
method of choice to quantify left ventricular ejection fraction.1 
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Cancer patients who present with neoplasm and Takot-
subo syndrome should undergo a computed tomography 
(CT) angiography examination to exclude an acute coro-
nary syndrome, and a cardiac magnetic resonance imag-
ing (MRI) to exclude myocarditis or myocardial infarction, 
both indications being class I. 

Another group of recommendations refer to anticoagu-
lant treatment in cancer patients with atrial fibrillation or 
venous thromboembolism, the guideline indicating con-
tinuation of non-vitamin K antagonist oral anticoagulants 
(NOAC) (apixaban, rivaroxaban or edoxaban) in all pa-
tients with venous thromboembolism (indication class I).

Among the new recommendations mentioned in the 
new guideline for the management of patients with ven-
tricular arrythmia and prevention of sudden cardiac death, 
a large number refer to the installation of external defibril-
lators in public spaces, which is hoped to reduce the fatal-
ity rate of sudden cardiac death occurring out of hospital.2 
Another new recommendation is related to the implanta-
tion of an implantable cardioverter-defibrillator (ICD) in 
all patients with coronary artery disease and a left ven-
tricular ejection fraction below 30%, despite an optimum 
management of minimum three months. 

At the same time, several recommendations have been 
upgraded in comparison with the previous edition of the 
guideline. Programmed electrical stimulation in patients 
with prior ST-elevation myocardial infarction (STEMI), as 
well as the implantation of an ICD in symptomatic patients 
with long QT became a class I indication. However, several 
aspects remain unclear, such as the role of cardiac MRI in the 
stratification of the risk for sudden cardiac death in patients 
with chronic coronary syndrome, or how can we identify 
patients with chronic coronary syndrome and extremely 
low ejection fraction, at risk for sudden cardiac death. 

The new guideline for pulmonary hypertension (PH) 
simplifies the algorithm of diagnosis of pulmonary hyper-
tension in a three-step approach, from PH suspicion to 
echo-based detection and confirmation using cardiac MRI.3 
At the same time, the new guideline introduces new criteria 
based on MRI and echo for the confirmation of PH diagno-
sis. The guideline defines the criteria for PH centers, which 
are extremely complex and should have appropriate infra-
structure, human resources, and experience.  CT coronary 
angiography remains a class I indication to establish the eti-
ology of chronic thromboembolic pulmonary hypertension 
(CTEPH). At the same time, interventional treatment us-
ing pulmonary balloon angioplasty for CTPEH is upgraded 
from class IIb to class I in the new guideline. 

The fourth guideline launched by the ESC in 2022 re-
gards the cardiovascular assessment and management of 

patients undergoing non-cardiac surgery, which provides 
extremely useful answers for clinicians. 

One of the highest impact recommendations in these 
guidelines is the indication for coronary CT angiography 
to exclude coronary artery disease in all patients with low-
intermediate probability of coronary artery disease (class 
IIa indication).4 A frequent situation is the one related to 
discontinuation of antiplatelet treatment prior to a non-
cardiac intervention, which can lead to stent obstruction. 
In these cases, it is recommended to postpone elective 
interventions to at least 6 months after the elective revas-
cularization or up to 12 months post-acute myocardial in-
farction.  When discontinuation of antiplatelet treatment 
is mandatory, the guideline recommends that this should 
be done with 3–5 days prior to intervention for ticagrelor, 
5 days prior to intervention for clopidogrel, and 7 days for 
prasugrel. As for the anticoagulant treatment, immediate 
discontinuation of NOAC is recommended in the case of 
urgent surgery, which is recommended to be performed 
at least 12–24 hours after the last NOAC administration.4 

In the 2022 edition of this guideline, low-risk patients 
scheduled for surgery with a low-intermediate risk do not 
require routine preoperatory ECG or biomarker determina-
tion, but a preoperatory ECG is recommended in all cases 
with known coronary artery disease, cardiovascular risk 
factors, or symptoms suggestive for coronary artery disease.
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ABSTRACT

We present the case of a neonatal patient with atrial tachycardia with unusual characteristics 

– abrupt onset and cessation, non-responsiveness to overdrive, termination by direct cardio-

version – in association with an ostium secundum-type atrial septal defect and a large inter-

atrial septum aneurysm. Electrocardiographic recordings showed P waves with characteristics 

suggesting a right low septal origin, which suggested a possible involvement of the septal an-

eurysm. In dealing with arrhythmias, a thorough echocardiographic evaluation is mandatory to 

identify underlying structural malformations and to evaluate the hemodynamic status. Further 

research should be made concerning mechanisms of arrhythmias in patients with an associated 

atrial septum aneurysm.

Keywords: interatrial septal aneurysm, atrial tachycardia, supraventricular arrhythmia, new-
born, fetus 
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INTRODUCTION

Fetal and early postnatal cardiac rhythm abnormalities can occur in up to 1–3% 
of cases, and assessment of these arrhythmias can be challenging.1 In this age 
group, supraventricular tachycardia (SVT) occurs most commonly due to ac-
cessory pathway-mediated reentry circuits, but enhanced automaticity may also 
be the cause.1

CASE PRESENTATION

A female patient in a stable clinical state, with an ongoing pregnancy of 36/37 
gestational weeks was directed to our center due to fetal tachycardia observed 
by the caring gynecologist. Due to limitations imposed by the SARS-CoV-2 
pandemic, the pregnancy lacked thorough follow-up, thus no exact information 
could be obtained regarding the onset of the dysrhythmia. 

Fetal echocardiographic assessment showed a regular tachycardia, with long 
ventriculo-atrial (VA) interval, ventricular rate of approximately 200 beats per 
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minute (bpm), each ventricular beat being preceded by an 
atrial contraction (Figure 1). The fetus was free from signs 
of hydrops. In this clinical setting, the diagnosis of atrial 
tachycardia was established, and transplacental digoxin 
therapy was initiated. The next day, echocardiography re-
vealed the persistence of fetal tachycardia and alteration 
of the hemodynamic status with the decrease of the flow 
through the major vessels. Thus, an emergency cesarean 
section was recommended. 

After birth, electrocardiographic (ECG) strips showed 
a regular, narrow QRS, long-RP tachycardia with nega-
tive P waves in the inferior leads and a ventricular rate of 
230 bpm. (Figure 2). The echocardiographic evaluation 
showed an ostium secundum-type atrial septal defect 
(ASD) and a large interatrial septum aneurysm. The new-
born patient was clinically stable. Vagal maneuvers (ice 
immersion) were attempted. After the third attempt, a 2:1 
atrioventricular (AV) block was observed, with the per-

FIGURE 1. Pulsed Doppler echocardiogram from the fetus

FIGURE 2. Postnatal ECG strip showing a regular, narrow QRS, long-RP tachycardia, with 

negative P waves in the inferior leads and ventricular rate of 230 bpm
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sistence of the tachycardia, response suggestive for an AV 
node-independent tachycardia (Figure 3). Antiarrhythmic 
medication was initiated with amiodarone and digoxin. 
After a short period of time, due to the persistence of the 
tachycardia, as well as the alteration of the general status 
of the patient with mild edema, transesophageal overdrive 
pacing was attempted, without result (Figure 4). Thus, 
electrical cardioversion was applied, with the successful 
conversion of the tachyarrhythmia to sinus rhythm (HR 
130 bpm). Intravenous amiodarone in a dose of 15 µg/kg/
min was continued. In evolution, due to the relapse of the 
ectopic atrial tachycardia (EAT) with elevated ventricular 
rates (approximately 200 bpm), propranolol therapy was 
associated for rate control. On the third day of life, the clin-
ical status of the patient began to worsen, thus a second 
electrical cardioversion was performed successfully. 

The patient was in sinus rhythm approximately until 
three weeks of age, when ECG Holter monitoring revealed 
a significant number of atrial tachycardia runs, presenting 
abrupt on- and offset and a regular aspect. The arrhythmia 
was well tolerated hemodynamically, at a mean heart rate 
of 132 bpm, without clinical or echocardiographic signs 
of cardiac dysfunction. Thus, after the adjustment of the 
medical treatment (the propranolol dose was increased 
up to 2.3 mg/kg/day and amiodarone to 6.5 mg/kg/day), 
the patient was discharged. At follow-up after 1, 3, and 4 
months, the patient was in good clinical condition, with 
no relapses.

The study was conducted according to the guidelines 
of the Declaration of Helsinki and approved by the In-
stitutional Review Board of the Emergency Institute for 
Cardiovascular Diseases and Transplantation. Informed 

FIGURE 3. Vagal response showing 2:1 AV block, with the persistence of the tachycardia

FIGURE 4. Response to overdrive pacing
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consent has been obtained from the patient’s legal repre-
sentative (parent) to publish this paper.

DISCUSSION

Due to its immature structure, the delayed development 
of the atrioventricular fibrosus annulus, and the presence 
of transient atrioventricular connections, the fetal myo-
cardium is more likely to develop sustained tachycardia in 
comparison to neonates.1

Routinely, the evaluation of fetal arrhythmias can be per-
formed by echocardiography, using M-mode and Doppler 
techniques, as fetal electrocardiography or magnetocardi-
ography remain unused in the routine assessment of fetal 
arrhythmias due to technical limitations and reduced avail-
ability.1 Identification of the pathophysiological mecha-
nisms of the arrhythmia holds great prognostic value. 

The most common tachyarrhythmia in fetal and ear-
ly postnatal life is atrioventricular reentry tachycardia 
(AVRT).1 Ventricular rates range between 230–280 bpm 
with minimal variability, displaying an abrupt onset and 
cessation, a 1:1 AV conduction with a shorter VA time in-
terval compared to the AV interval (due to the rapid retro-
grade conduction via the accessory pathway and the slow 
antegrade conduction through the AV node – orthodromic 
AVRT).1,2 In permanent junctional reciprocating tachycar-
dia (PJRT), the anterograde limb of the reentry circuit is 
through the AV node, and the retrograde conduction is 
through a decremental slow-conducting pathway, result-
ing in a prolonged VA interval.1 As in other reentry tachy-
cardias, the on- and offset is sudden in PJRT, with an AV 
conduction of 1:1 and ventricular rates varying between 
180–200 bpm.1 Fetal atrial flutter (AFL) is the second most 
common mechanism of tachyarrhythmia and is due to an 
intra-atrial reentrant circuit. Atrial rates are usually be-
tween 300–550 bpm, with variable ventricular rates due to 
variable AV conduction.1 Ectopic atrial tachycardia (EAT) 
is caused by the enhanced automaticity of myocardial cells. 
It can be characterized by a long VA interval, ventricular 
rates of 200–250 bpm, with beat-to-beat rhythm variabil-
ity, and each ventricular depolarization is preceded by an 
atrial one, with a gradual on- and offset.1

Regarding the intrauterine evaluation of our patient, the 
considered differential diagnosis was either EAT or PJRT. 
Differentiation could not be made precisely due to the fact 
that the onset of the tachycardia could not be captured 
during echocardiography evaluation. 

Optimal intrauterine arrhythmia management should be 
based on the condition of the fetus, the characteristics of the 
arrhythmia, gestational age, health status and willingness 

of the mother to undergo treatment.1 Medical treatment is 
usually recommended for fetuses with incessant tachycar-
dia, with onset before 32 weeks gestational age and for those 
with a structurally abnormal heart.2 Prior to the initiation 
of any transplacental antiarrhythmic medication, the evalu-
ation of the mother is of great importance.1 In fetuses with 
a gestational age of >35 weeks, with sustained or intermit-
tent tachycardia, without signs of fetal hydrops, careful ob-
servation may be indicated or transplacental antiarrhythmic 
treatment may be attempted.1 No prospective, standardized 
trials comparing antiarrhythmic agents have been conduct-
ed to determine optimal strategy guidelines. 

In short VA interval tachycardia and AFL, in patients 
with no signs of hydrops, digoxin represents the first 
choice of treatment in most centers.2 In hydropic fetus-
es, digoxin is not preferred due to limited transplacental 
transfer, and alternative medications, such as flecainide or 
sotalol, should be considered alone or in combination.1,2 
In the setting of long VA tachycardia, maternal medication 
with flecainide or sotalol can be recommended, with the 
association of digoxin if needed.2

In the case of our patient, according to current practice in 
our center, transplacental digoxin therapy was attempted. 
Several reasons sustained this decision. First, digoxin pro-
longs atrioventricular conduction, and together with vagal 
maneuvers, such as a light pressure applied on the maternal 
abdomen, can aid the diagnosis of intrauterine tachycardia. 
Second, transplacental therapy was initiated to help control 
the arrhythmia and avoid complications such as premature 
birth (the fetus being at 36–37 gestational weeks at the time 
of evaluation) or low weight at birth.

In the postnatal period, recording of a 12-lead ECG strip 
is of primordial importance in the diagnostic process of 
arrhythmias. When dealing with a narrow QRS complex 
tachycardia, several differential diagnostic criteria must be 
considered. Exclusion of an A-V reentrant mechanism can 
be made by blocking the AV node through the administra-
tion of an intravenous (i.v.) bolus of adenosine, or vagal ma-
neuvers such as ice immersion, in which the persistence of 
tachycardia occurs in EAT, and the cessation of tachycar-
dia run in AV reentry.3 The electric response to the applied 
vagal maneuvers in our case consisted in the persistence of 
atrial tachycardia with a 2:1 AV block, thus excluding the 
presence of AV reentry circuits as the possible underlying 
mechanism of arrhythmia.4 Atrial flutter was also ruled out 
due to the appearance of isolated P waves after vagal stimu-
lation, instead of a typical saw-tooth pattern.

In the setting of EAT, P waves preceding each QRS 
complex can be visible but with different morphology than 
in sinus rhythm, while presenting a gradual acceleration 
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(“warm up”) and deceleration (“cool down”) behaviour.3 
EAT may also be characterized by suppression through 
overdrive, catecholamine responsiveness, and the inability 
to terminate with direct current cardioversion or vagal ma-
neuvers.5 Regarding the characteristics of the arrhythmia 
in our case, it presented some atypical features: abrupt on- 
and offset, non-responsiveness to overdrive pacing, the 
ability to terminate after direct current cardioversion, as 
well as its recurrent nature. These aspects led to the con-
sideration of a possible intra-atrial reentry circuit involv-
ing the atrial septum aneurysm, as its tissue can represent 
an area with an altered refractory period.6

Considering the underlying mechanisms, EAT can be 
further categorized into abnormal automaticity or micro re-
entry circuits.6 Wagner et al. reported a case of a newborn 
with focal micro reentry tachycardia (FMRT) with a pos-
sible correlation between the micro-reentry mechanism 
and an atrial septal aneurysm.6 The correlation was estab-
lished through examination of the surface ECG: positive P 
waves in leads II, III, avF, and V1–V4 made a septal origin 
of the focal ectopic reentry likely.6 Several other cases have 
been described in the literature of neonates with atrial sep-
tal aneurysms and SVTs, but the relationship between the 
septal aneurysm and the mechanism of arrhythmia has re-
mained controversial.7,8 ECG recordings in our case showed 
P waves with characteristics that indicated a right low septal 
origin (including the ostium of the coronary sinus), thus the 
involvement of the septal aneurysm could be possible. 

The overall prognosis of EAT is good. Children under 
three years of age are more likely to have spontaneous 
resolution of the arrhythmia.5 Ablation may be necessary 
in severe cases that are refractory to antiarrhythmic treat-
ment, particularly in older children.5 Considering  the pro-
phylaxis of recurrence, antiarrhythmic treatment is war-
ranted during the first 6–12 months.1

CONCLUSION 

In dealing with fetal or neonatal arrhythmias, a thorough 
echocardiographic evaluation is mandatory not only to 

identify an underlying structural malformation, but also 
to evaluate the hemodynamic status. Despite the fact that 
in the intrauterine period the fetus was free from signs of 
hydrops, the hemodynamic condition quickly deteriorated 
and required an emergency delivery by cesarean section. 
Further research needs to be made concerning the under-
lying mechanism of arrhythmia in neonatal patients with 
an associated atrial septum aneurysm. 
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ABSTRACT

Introduction: Schnitzler syndrome (SchS), first described in 1972, is a rare autoinflammatory con-

dition characterized by chronic urticaria and monoclonal gammopathy of IgM or, exceptionally, 

IgG profile. Additional features include recurrent fever, evidence of abnormal bone remodeling, 

a neutrophilic dermal infiltrate on skin biopsy, leukocytosis or elevated C-reactive protein, ac-

cording to the Strasbourg criteria. Case Presentation: We describe the case of a 56-year-old 

Caucasian male patient, who suffered from chronic urticaria, moderate-grade fever, severe gen-

eralized fatigue and arthralgias. After five years of chronic disease evolution, he was referred 

to the hematology department where he was found to have IgM kappa light chain monoclonal 

gammopathy. The constellation of symptoms, a negative rheumatologic workup, and the finding 

of IgM monoclonal gammopathy determined the diagnosis of Schnitzler syndrome. Bone mar-

row biopsy proved the association of Waldenström macroglobulinemia. Conclusion: The main 

goal of our case report was to highlight the clinical features and treatment, with emphasis on the 

hematological aspects, to provide a better understanding and to raise awareness of Schnitzler 

syndrome among healthcare professionals.

Keywords: Schnitzler syndrome, Waldenström macroglobulinemia, IgM monoclonal gammop-
athy, autoinflammatory disease, chronic urticaria
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INTRODUCTION

Schnitzler syndrome (SchS) was first described in 1972 by a French dermatolo-
gist, Dr. Liliane Schnitzler, as an association between chronic urticarial rash and 
monoclonal gammopathy, accompanied by recurrent fever, elevated erythrocyte 
sedimentation rate (ESR), and bone pain. The mean age at onset is 52–55 years, 
with a male/female ratio of 1.76.1 The first diagnostic criteria were established 
in 2001 by Lipsker et al., later revised in 2012 and known as the Strasbourg cri-
teria (Table 1). Because of its rarity, SchS is often underdiagnosed, and although 
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its actual prevalence is not known, it is estimated that less 
than 300 cases have been reported worldwide. The syn-
drome has been most described in the dermatology litera-
ture, as urticaria is the main symptom that drives patients 
to seek medical care. Moreover, the exact mechanism un-
derlying SchS remains largely unclear, but elevated levels 

of IL-1 proinflammatory cytokine with anti-IL-1 antibod-
ies and elevated levels of IL-6 and IL-2 receptors suggest 
a cytokine pathway dysregulation.2,3 About 15% to 20% of 
patients with Schnitzler syndrome will eventually progress 
to a hematological malignancy such as Waldenström mac-
roglobulinemia (WM), multiple myeloma, marginal zone 
B-cell lymphomas, splenic marginal zone lymphoma, and 
in rare cases, amyloid A amyloidosis.4 WM is defined as 
lymphoplasmacytic lymphoma involving the bone marrow 
associated with IgM monoclonal paraprotein, and it has 
an incidence of approximately five cases per one million 
persons per year, which has remained steady over time as 
suggested by Wang et al. Out of all hematologic malignan-
cies, WM accounts for about 1–2%.5,6 In this case report, 
we describe a case of Schnitzler syndrome associated with 
monoclonal IgM kappa gammopathy.

CASE PRESENTATION

A 56-year-old Caucasian male, with no significant comor-
bidities other than benign prostatic hyperplasia, initially 
presented to the dermatology clinic with a five-year his-
tory of chronic urticaria which involved his trunk and 
extremities. Approximately five years after the onset, the 
rash had become constant and mildly pruritic. An ini-
tial dermatologic physical examination described mul-

 
FIGURE 1. Urticarial rash covering the back (A) and lower extremities (B) of a patient with Schnitzler syndrome

A B

TABLE 1. Strasbourg diagnostic criteria 

Obligate criteria

Chronic urticarial rash 

Monoclonal IgM or IgG

Minor criteria

Recurrent fevera

Objective findings of abnormal bone remodeling with or without bone 
painb

A neutrophilic dermal infiltrate on skin biopsyc

Leukocytosis and/or elevated CRPd

Definite diagnosis if

Two obligate criteria and at least two minor criteria if IgM and three 
minor criteria if IgG

Probable diagnosis if

Two obligate criteria and at least one minor criterion if IgM and two 
minor criteria if IgG

a Must be >38°C and otherwise unexplained. Occurs usually – but not obligatory – together  
 with the skin rash
b As assessed by bone scintigraphy, MRI, or elevation of bone alkaline phosphatase 
c Corresponds usually to entity described as “neutrophilic urticarial dermatosis”; absence of  
 fibrinoid necrosis and significant dermal edema
d Neutrophils >10,000/mm3 and/or CRP >30 mg/L
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tiple round, pale-rose papules, with distinct borders, and 
slightly raised pruritic plaques, located mostly on the 
chest, abdomen, sacral region, and proximal extremities, 
sparing the face, palms, and soles (Figure 1). The patient 
also described moderate pelvic and spine bone pain, per-
sistent fatigue, intermittent fever accompanied by noctur-
nal sweating and moderate weight loss, while the clinical 
examination revealed palpable lymphadenopathy in the 
axillar and inguinal regions. There was no hepatospleno-
megaly. The patient was treated symptomatically with 
corticosteroid and antihistamine drugs until his admis-
sion to the hematology department.

Laboratory investigations revealed elevated ESR of 115 
mm/h (normal range: <10 mm/h), C-reactive protein at 
42.11 mg/L (normal range: <5 mg/L), leukocytosis of 
17,820/µL with neutrophilia (78.2%). The biochemical 
profile showed elevated levels of aspartate aminotransfer-
ase (AST) and alanine aminotransferase (ALT), as well as 
a slightly elevated LDH at 226 U/I (normal range: 0–225 
U/I). Serum protein electrophoresis and immunofixation 
revealed an IgM kappa monoclonal gammopathy (IgM-k) 
at 3,079 mg/dL (normal range: 40–230 mg/dL), while IgA 
and IgG levels were normal. Antinuclear antibodies (ANA) 
were negative. Thyroid peroxidase antibodies (TPOAb) 
and anti-streptolysin O (ASLO), C3 and C4 were in nor-
mal ranges. Circulating immune complexes (CICs) and the 
rheumatoid factor were positive. Renal and liver functions 
were in normal ranges, and the screening for viral hepatitis 
was negative. A thoracic computed tomography (CT) was 
performed, which, apart from bilateral axillary lymphade-
nopathy, found no other significant abnormalities. 

Histopathological examination of an enlarged inguinal 
lymph node was performed, which described interfollicu-
lar hyperplasia containing small/medium-sized lympho-
cytes with lymphoplasmacytic differentiation. Most cells 
presented IgM membrane expression with kappa light 
chains. The cells were positive for CD20, Pax5, MUM1, 
CD38, CD138, and kappa, and negative for CD10, CD23, 
CD56, cyclin D1, and BCL6. Ki67 proliferation index was 
over 30%, suggestive of lymphoplasmocytic lymphoma. 

A bone marrow biopsy was performed, describing 
10% lymphoproliferative tissue consisting of small- and 
medium-sized lymphocytes. Most cells had surface IgM 
expression and were positive for PAX5 and MUM1, while 
the ones that presented plasmacytic differentiation were 
positive for CD138 in addition. The morphologic aspect, 
as well as the phenotype of tumor cells were suggestive of 
lymphoplasmocytic lymphoma. 

According to the Strasbourg criteria (Table 1), by the 
presence of chronic urticarial rash, IgM monoclonal pro-

tein, recurrent fever, leukocytosis with neutrophilia, and 
an elevated C-reactive protein, and by the exclusion of 
other possible causes of systemic inflammation, the diag-
nosis of Schnitzler syndrome was established. The main 
diagnostic criteria for Waldenström macroglobulinemia 
were expressed by the confirmation of an IgM monoclonal 
protein, as well as the histological depiction of infiltration 
in the lymph node and bone marrow by lymphoplasmacyt-
ic cells. The patient received an initial corticosteroid treat-
ment, which was subsequently replaced with one cycle of 
cyclophosphamide plus dexamethasone, and later contin-
ued with two cycles of well-tolerated chemotherapy asso-
ciation of rituximab, cyclophosphamide, and dexametha-
sone (RC-D), showing a rapid remission of both WM and 
SchS signs, with a significant resolution of the urticaria as 
well as a decrease of IgM values at 13.7 g/L. 

Informed consent was obtained from the patient for 
publication of this case report and accompanying images.

DISCUSSION

SchS is an underdiagnosed syndrome, mainly due to non-
specific symptoms, as well as a lack of disease awareness 
among health care professionals, with an average delay of 
five years in diagnosis and treatment.7,8 In most cases, the 
first symptom is urticaria, preceding the fever.9 Although 
our patient expressed almost all of the classic signs and 
symptoms of SchS, the diagnosis was delayed by five years, 
as it usually happens with most patients with this syndrome. 

The patient presented urticarial rash on his trunk and 
extremities, multiple palpable lymphadenopathies, fa-
tigue, bone pain, and a five-year history of recurrent fever 
and moderate weight loss. Standard laboratory investiga-
tions revealed leukocytosis with neutrophilia, elevated 
ESR (>100 mm/h), and a highly elevated CRP value, due 
to which a suspicion of Schnitzler syndrome was raised. Se-
rum protein electrophoresis and immunofixation revealed 
an IgM kappa monoclonal gammopathy, which, together 
with the rest of laboratory findings and the multitude of 
signs and symptoms presented by the patient, as well as 
the exclusion of other autoinflammatory diseases, estab-
lished the diagnosis of SchS, according to the Strasbourg 
criteria. The diagnosis of WM was established based on the 
presence of IgM monoclonal protein associated with the 
finding of over 10% clonal lymphoplasmacytic cells in the 
bone marrow biopsy. 

The pathogenesis of SchS involves IL-1, IL-6, and IL-17 
activation, although the connection to monoclonal gam-
mopathy remains unclear.10 The treatment of choice is 
anakinra, an IL-1 receptor antagonist. In this case, admin-
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istration of anakinra was taken into consideration; how-
ever, due to economical and availability issues, it could not 
be acquired. Moreover, recent studies have proven its in-
feriority to RC-D in the treatment of SchS associated with 
active moderate-to-high peak WM.11 Our patient initially 
underwent corticosteroid treatment, which was later re-
placed by one cycle of dexamethasone and cyclophospha-
mide, followed by two cycles of R-CD, showing remission 
of both WM and SchS signs.

The prognosis of SchS is dictated by the occurrence of 
lymphoproliferative complications such as Waldenström 
macroglobulinemia, IgM myeloma or lymphoma. This em-
phasizes the importance of increasing physicians’ aware-
ness of this syndrome, mostly because of its potential mor-
bidity, but also because effective treatment strategies are 
available, with proven safety and efficacy.12

CONCLUSIONS

Schnitzler syndrome is a rare autoinflammatory disease 
that is most often underdiagnosed, many patients having 
a diagnostic delay of over five years. Sign and symptoms 
might vary; however, the main ones are represented by 
chronic urticaria, recurrent fever, and the presence of 
monoclonal gammopathy. Awareness among physicians 
and an early identification of the syndrome are essential 
due to its possible evolution to hematological malignan-
cies such as Waldenström macroglobulinemia.
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ABSTRACT

The role of lipoprotein(a) [Lp(a)] in the development of atherosclerosis has been recently rec-

ognized, and the current recommendation is to measure Lp(a) once in a lifetime in all individu-

als, in order to identify those at risk for developing an acute coronary syndrome or recurrent 

events, even in the absence of other cardiovascular risk factors. We present the case of a 

middle-aged patient with recurrent cardiovascular events, in whom we identified high levels of 

Lp(a) as a possible explanation of the recurrent events.
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INTRODUCTION

Lipoprotein(a) [Lp(a)] is an established and genetically determined risk factor 
for atherosclerosis, coronary heart disease, stroke, thrombosis, and aortic ste-
nosis. Structurally, it is a variant of LDL-cholesterol. Levels of Lp(a) above 50 
mg/DL are correlated with an increased risk of cardiovascular disease. Screen-
ing patients to determine their Lp(a) levels could help identify those who need 
more aggressive lipid therapy and cardiovascular disease risk management.

It has been suggested that Lp(a) could provide a possible explanation for 
younger patients suffering from coronary artery disease with or without other 
risk factors. We present the case of a middle-aged patient with elevated Lp(a) 
levels resulting in multiple cardiovascular events.

CASE PRESENTATION

A 57-year-old hypertensive, diabetic patient with a history of post-inferior 
myocardial infarction, treated with primary revascularization and implanta-
tion of two pharmacologically active stents in the right coronary artery, pre-
sented with constrictive chest pain at rest, associated with fatigue and dys-
pnea, started two weeks prior to presentation and exacerbated on the day of 
admission. The electrocardiogram showed flattened T waves in V4–V6, DI, 



Journal of Interdisciplinary Medicine 2022;7(3):78-80 79

and DII, and amputated R waves in V1–V3. Troponin val-
ues were normal.  

Transthoracic echocardiography showed slightly im-
paired systolic function, with basal interventricular sep-
tum hypokinesis, a left ventricular ejection fraction of 45%, 
diastolic dysfunction-type altered relaxation, minor mitral 
regurgitation, and minor tricuspid regurgitation. Urgent 
coronary angiography revealed a stenosis of the distal left 
main coronary artery, extending to the anterior descending 
artery and to the circumflex artery, and patent stents in the 
right coronary artery. Taking into account the repeated car-
diovascular events of the patient, it was decided to measure 
Lp(a) levels, which were 0.77 g/L, considered very high.

The patient and the institution agreed with the publica-
tion of the case.  

DISCUSSION

Lp(a) is considered an independent and unmodifiable risk 
factor for coronary heart disease, aortic valve stenosis, 
myocardial infarction, and ischemic stroke. The concen-
tration of Lp(a) is strongly determined genetically, and its 
resemblance to plasminogen increases its atherogenicity.1 
Moreover, unlike other lipoproteins characterized by con-
stant masses, Lp(a) exhibits various isoforms of different 
sizes, inversely related to its concentration in plasma. Due 
to this particular characteristic, its measurement presents 
many challenges.1,2

The current recommendation is to perform a Lp(a) 
measurement once in a lifetime in all individuals. Although 
clinical data highlight the importance of reducing Lp(a) in 

order to reduce cardiovascular risk, there is no selective 
drug approved for Lp(a) hyperlipoproteinemia. Apher-
esis lowers both Lp(a) and LDL-cholesterol by removing 
proteins that contain apo-B. However, apheresis of lipo-
proteins does not reduce Lp(a) permanently and should 
be repeated every two weeks.3 Researchers are convinced 
that further international effort is needed in different eth-
nicities to assess the atherothrombotic risk due to Lp(a) on 
the one hand and apolipoprotein A on the other.4

In light of the introduction of new therapeutic ap-
proaches to lower Lp(a), the availability of well-standard-
ized tests that provide comparability of results obtained by 
different laboratories is indispensable for the selection and 
classification of high-risk individuals.5 The introduction of 
new therapeutic approaches will require clinical trials to 
assess the clinical utility of Lp(a) decrease.6,7

CONCLUSIONS

In conclusion, elevated levels of Lp(a), a lipid molecule 
involved in atherosclerosis development, may be associ-
ated with the occurrence of acute coronary syndromes 
even at a young age, and even in patients with no major 
cardiovascular risk factors. Lp(a) determination should be 
performed in all patients presenting with chest pain, espe-
cially in those with no reasonable explanation for the acute 
cardiovascular event.
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