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Introduction. In the last years the high prevalence of the tic disorder and Gilles de la Tourette syndrome (GTS) was con-
firmed. The available therapies can temporarily suppress the tics, but not eliminate them definitively, that implies a strict 
individual assessment of the risks and benefits for every patient. The recent scientific studies confirmed the efficiency of 
some diagnostic and therapeutic options, and infirmed the other ones. Thus, a qualitative analysis and adjustment of the 
recommendations to the actual conditions and possibilities of the Republic of Moldova (RM) is required.

Material and methods. All the guidelines for the diagnosis and treatment of GTS and tic disorders were found in the 
PubMed database. The articles containing the keywords „Tourette diagnosis“, „Tourette treatment“, „tic diagnosis“ or „tic 
treatment“ and published after 2021 were selected. The availability in RM of the medications recommended by the inter-
national guidelines was verified on the site of the Medicines and Medical Devices Agency of RM. The final text includes the 
qualitative analysis and synthesis of the recommendations, adapted to the conditions and possibilities of RM.

Results. The diagnosis of tics needs only clinical observation, and usually other investigations are not indicated. It is ex-
tremely important to identify patients whose tics do not need treatment, but just monitoring and informing about their 
nature. There are three main therapeutic methods directed against tics: behavioural therapy, pharmacotherapy, and, in 
some particular cases, neurosurgical approach (deep brain stimulation). The first two methods are available in RM. The 
efficiency of other tics treatment had been not confirmed yet. A particular attention is paid to the management of the spe-
cific comorbidities of GTS and tics. 

Conclusions. The diagnosis of tics is based on the recognition of their clinical manifestations and precise anamnesis. Only 
some patients with tics need treatment but all of them should be informed about the tics’ nature, causes and evolution. The 
behavioural therapy could be effective in some patients, while in others would be more convenient the pharmacotherapy 
or the combination of both. The neurosurgical treatment (deep brain stimulation) is reserved to severe tics, that are resis-
tant to other therapies.
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K e y  m e s s a g e s

What is not yet known about the issue addressed in the 
submitted manuscript
Tics and Gilles de la Tourette syndrome are common in the 
population but are frequently underdiagnosed and not treated 
appropriately. At the moment, there is no official guidelines for the 
diagnostic and treatment of tics adapted to the conditions of the 
Republic of Moldova (RM). Present work addresses this gap and 
suggests some diagnostic and treatment options available in RM, 
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based on the international guidelines. 
The research hypothesis
This work aims to prove that many modern diagnostic and treatment options for tics are available in RM.
The novelty added by manuscript the already published scientific literature
This article is a unique review on the tic-related diagnostic and therapeutical options adapted for RM, and can improve practical 
skills of the adult and pediatric physicians. 

Introduction
Tics are sudden, rapid, recurrent, arrhythmic move-

ments and vocalizations in variable frequency, type, and 
intensity, which usually appear in bouts and are performed 
without any specific purpose [1]. Tics can be motor and vo-
cal (phonic).

Gilles de la Tourette syndrome (GTS) is a combination of 
the multiple motor tics with at least one vocal, starting be-
fore the age of 18 and persisting more than 12 months [1]. 
The intensity of tics in GTS can widely vary from mild tics in 
some patients to the violent tics or even combination of tics 
of different intensities in other patients. 

The prevalence of GTS, although previously underesti-
mated, is relatively high. GTS is present in almost 0.3-1% 
of the population. GTS is found in about 1-2% of children 
and 0.3-0.5% of adults [1-4]. The prevalence of only chronic 
motor and of only vocal tics is of about 3-4% in the gener-
al population (adults and children) [5]. The transient tics 
are found in approximatively 20% of the pediatric popula-
tion [6]. The tics are more common in children compared to 
the adults and more frequently affect boys than girls (ratio 
boys/girls of about 3-4:1) [1].

The exact prevalence of tics in the Republic of Moldova is 
not known yet, but the results of the screening study in chil-
dren of the preschool age show that 2.05% of them had tics [7].

Tics represent a neurodevelopmental disorder with a 
neurologic background [1]. Although there are a lot of cases 
of primary tics without comorbidities, tics are often coexis-
tent with some psychiatrically disorders as attention-defi-
cit/hyperactivity disorder (ADHD) and obsessive-compulsive 
disorder (OCD) [1]. 

The right diagnosis of tics is the key element of their ade-
quate management. The therapeutically approach to the tics 
should be adapted to their intensity, degree of the impact 
of the quality of life of the patient and to the presence or 
absence of the comorbidities. In some cases, not tics but co-
morbidities should be the major goal of the treatment.

The etiopathogenetic basis of tics includes changes 
in the basal ganglia and their connections (cortico-stria-
to-thalamo-cortical circuits) during the development and 
maturation of the brain [8]. Tics are due to the dysfunction 
at the level of different neurotransmitters: dopamine, gam-
ma-aminobutyric acid, glutamate, serotonin etc. 

There is no treatment yet that would definitely eliminate 
tics forever. At the same time, the tics fluctuate spontaneous-
ly: they can increase or decrease or even disappear for some 
time, without any explicit cause. The majority of patients be-
come tic-free at the age of 18-20. Therefore, if the tics are mild 

and do not affect significantly the quality of the patient’s life, 
they need no treatment. The tics are temporarily suppressed 
by the drugs that act on the receptors of the neurotransmit-
ters implied in tics’ generation. However, these medications 
have some considerable side effects, and the decision to treat 
should be taken in each case individually. 

Tics can be voluntarily suppressed for a short time. This 
property was used to develop particular behavioral strategies 
that facilitate this temporary suppression. GTS is not caused 
by psychoemotional reactions, but the already existent tics 
can be increased by stress, tiredness, and excitement [9]. 
Their intensity could be decreased by relaxation techniques. 

Diagnosis and treatment of tics have been the subject of 
the in-depth research in the last years. The data of multiple 
studies have already confirmed some hypotheses and contra-
dicted other ones. New drugs with fewer side effects were de-
veloped. However, the lack of some treatment options in RM 
significantly limits the possibilities of physicians and patients 
with tics. Therefore, an algorithm of diagnosis and treatment 
adjusted to the autochthonous conditions is required. 

Material and methods
Initially the search by the key words „Tourette guide-

lines“ and „tic disorder guidelines“ was performed through 
the publications until October 2023 in the online database 
PubMed (US National Library of Medicine, National Institute 
of Health) [10]. After the examination of the titles, the au-
thor selected papers representing official guidelines for the 
diagnosis and treatment of the tic disorder and GTS. 

Afterwards was performed the search by the key words 
„Tourette diagnosis“, „Tourette treatment“, „tic diagnosis“ or 
„tic treatment” in the PubMed database through the publi-
cations between 2021 – October 2023. The option „humans” 
was active in the search settings to exclude preclinical studies. 
The inferior timeline limit was adjusted to the time of publi-
cation of the 2nd variant of the European clinical guidelines 
for Tourette syndrome and other tic disorders [1, 11-13], a 
critical evaluation of the valorous sources published until 
2021. These guidelines were created by a large international 
group of specialists in GTS and consist of four parts. 

To specify some notions and facts, additional sources of 
information were consulted. The diagnostic and therapeutic 
recommendations were assessed from the point of view of 
their relevance and accessibility in the Republic of Moldova 
(RM). The availability of the drugs in RM was checked on the 
site of the Medicines Agency and Medical Devices of RM [14].

The final text includes a synthesis of recommendations, 
with an algorithm of diagnosis and treatment of tics adapt-
ed for RM. 
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Results
Processing of the information. In the PubMed database 

were identified Canadian, German and two (1st and 2nd 
versions) European guidelines for GTS and tics. The 2nd 
variant of the European guidelines consists of four parts 
published apart, one of which includes the presentation and 
diagnostic approach to the GTS [1], and the remaining three 
parts describe the treatment of tics (behavioral, pharmaco-
therapeutic and neurosurgical approach) [11-13]. 

The Canadian guidelines for GTS, published in 2012, con-
sist of two parts: the non-pharmacological treatment and the 
pharmacological treatment of tics [15-16]. The German guide-
line, appeared in 2012 is outdated and no more recommend-
ed by the German Neurological Society and is not available 
anymore on its official website. It shortly describes the clinical 
and diagnostical particularities of tics, as well as the therapeu-
tic non-pharmacological and pharmacological opportunities, 
existent at the moment of publication. There is also a practice 
guideline recommendation summary from international au-
thors, published in 2019, that summarized treatment recom-
mendations for tics and Tourette disorders [17].

Of the articles published between the 2021-2015, 764 
corresponded to the search criteria. After the analysis of the 
titles, 436 articles were qualified as probably most relevant 
for the topic of the present work. The text of 397 of them could 
be integrally accessed. Of them, the final bibliography of the 
article includes only the most relevant sources in the number 
of 95. In some cases (e.g., to define notions referring GTS, to 
precise statistical data, therapeutic methods or characteristics 
of some medications) additional literature (including publica-
tions before 2021) or the internet-sites were consulted. 

Discussion
Diagnosis of tics. Tics represent the clinical manifesta-

tion of the neurodevelopmental disorder and belong to the 
spectrum of disorders including transient tics, chronic tics, 
GTS, ADHD and OCD. The phenotype and intensity of tics 
may significantly vary from barely observable and rare tov-
iolent and frequent. 

The main diagnostic option for tics is the clinical obser-
vation. The typical presentation does not need any supple-
mentary investigation. The diagnosis of tics is based on the 
criteria of the Diagnostic and Statistical Manual of Mental 
Disorders, 5th Edition, Text Revision [18], that specifies:

•	 Gilles de la Tourette syndrome: (1) Both multiple 
motor and at least one vocal tics have been present 
during illness, although not necessarily concurrent-
ly; (2) The tics may wax and wane in frequency but 
have persisted for more than 1 year since the first tic 
onset; (3) The onset is before the age of 18; (4) The 
disturbance is not attributable to the effects of a sub-
stance (e.g., cocaine) or another medical condition 
(e.g., Huntington’s disease, post viral encephalitis).

•	 Persistent (Chronic) Motor or Vocal Tic Disorder: (1) 
Single or multiple motor or vocal tics have been 
present during illness, but not both motor and vo-
cal; (2) The tics may wax and wane in frequency but 

have persisted for more than 1 year since the first tic 
onset; (3) The onset is before the age of 18; (4) The 
disturbance is not attributable to the effects of a sub-
stance (e.g., cocaine) or another medical condition 
(e.g., Huntington’s disease, postviral encephalitis); 
(5) Criteria have never been met for GTS.

•	 Provisional Tic Disorder: (1) Single or multiple motor 
and/or vocal tics; (2) The tics have been present for 
less than 1 year since the first tic onset; (3) The onset 
is before the age of 18; (4) The disturbance is not at-
tributable to the physiological effects of a substance 
(e.g., cocaine) or another medical condition (e.g., 
Huntington’s disease, post viral encephalitis); (5) 
Criteria have never been met for GTS or persistent 
(chronic) motor or vocal tic disorder.

•	 Unspecified tic disorder: tics that do not meet the full 
criteria for a tic disorder or for any of the disorders 
in the neurodevelopmental disorders (e.g., the ones 
that appeared after the age of 18, the ones persisting 
less than 4 weeks etc.). 

•	 Other specified tics: refers to the tics that do not meet 
the criteria for a tic disorder or any specific neurode-
velopmental disorder.

The tics in DSM-5-TR are included in the section „Neuro-
developmental Disorders”, category „Motor Disorders”. 

There are also criteria of diagnosis defined by the In-
ternational Classification of Diseases, 11th edition (ICD-11) 
[19] that are similar to those of DSM-5-TR.

The diagnosis of tics is based on:
1. Anamnesis: The anamnesis is indispensable for the 

tics’ diagnosis, because it allows to establish their specific 
particularities. It is important to collect not only the anam-
nesis referring to the tics, but also to their common comor-
bidities (ADHD, OCD, impulse-control disorder) and to ask 
about the clinical signs of a neurological disorder with sec-
ondary tics. The antenatal and family history in children are 
indispensable for the differential diagnosis. 

Therefore, during the discussion, the patient should be 
asked about [1, 20, 21]:

•	 Tics’ particularities (which tics the patient has, where are 
they localized, how frequent and how strong are they);

•	 Onset age (usually tics begin between the 5th and 8th 
years of life, mean age 5 years, although lower ages 
of onset reported in up to 40% of cases [1]), circum-
stances of the first manifestation; 

•	 Evolution of tics – diurnal fluctuations, decrease or 
absence during sleep, long-time fluctuations with 
possible vanishing for hours, days or even months, 
changes in the tics’ pattern, increase between 8-12 
years of age, decrease after 18 year of age;

•	 Short-time voluntary suppression of tics (not always 
possible in little children) and particular unpleasant 
feeling of an internal tension during the suppression;

•	 Family history: although the transmission is 
non-mendelian, and tics are due to the combination 
of the genetic and ambient factors, the relatives of the 
patients can also present tics, ADHD or OCD. 
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•	 Physical consequences of tics (pain, lesion etc.) and 
psychosocial impact (on the social relations, learn-
ing, work, sleep);

•	 Evaluation of the psychosocial intrafamilial situation, 
financial state, interpersonal conflicts caused by tics;

•	 Presence of the comorbidities: OCD (obsessions, rit-
uals), ADHD (attention disorder, hyperactivity), de-
pression, anxiety, impulse-control disorder; 

•	 Other pathological signs (including the neurological 
ones), other diseases in the anamnesis;

•	 Treatment anamnesis, doses, and efficiency of the 
medication.

The diagnosis of GTS can be supported by the so-called 
Diagnostic Confidence Index [22].

2. Physical examination: The physical examination con-
tributes to the right diagnosis. The general examination of 
the patient (symptoms of other somatic disorders or of a 
dysmorphism indicating a genetic syndrome) and an ex-
haustive neurological examination (detection of some sec-
ondary causes of tics) should be performed. The tics’ phe-
notype, their suggestibility (they increase when somebody 
talks to the patient about them) and the voluntary sup-
pressibility for a short time are assessed. During the med-
ical consultation, patients can consciously or unconsciously 
suppress their tics. In such a case, parents or relatives of the 
patient are asked to film the tics at home. 

3. Paraclinical examination: Today there is no paraclini-
cal examination indispensable for the diagnosis of typically 
manifested primary tics [1, 20]. The paraclinical exams are 
useful only if tics are atypical, e.g., first-time appearance of 
tics after the age of 18, presence of the symptoms suggest-
ing another disease, antecedent of a cranial trauma, etc.

If the symptoms suggest a metabolic (e.g., Wilson dis-
ease) or an autoimmune (e.g., Sydenham chorea) condition, 
a blood analysis is performed (blood count, creatin kinase 
and ceruloplasmin level, glycemia), the antistreptolysin O 
titer is assessed, and the presence of the antiphospholipid 
or antineuronal antibodies is tested [20, 23]. If the addition-
al symptoms suggest a metabolic, inflammatory or neuro-
degenerative disease, the urinalysis or cerebrospinal fluid 
analysis are indicated. 

If the clinical presentation is more suggestive for an ep-
ileptic condition (convulsive or myoclonic seizures, absenc-
es etc.), electroencephalography should be performed. For 
the diagnosis of typical tics, without any additional suspect 
symptoms, the electroencephalography is useless [1, 23]. In 
some rare cases, electromyography could help to differenti-
ate tics and myoclonus, although these two entities usually 
have different clinical appearance.

The magnetic resonance imaging scan is ordered in case 
of suspicion of traumatic, infectious, metabolic or neuro-
degenerative brain lesion. There are no specific structural 
changes on the magnetic resonance imaging scan of a pa-
tient with primary tics [23].

Genetic analysis is performed only for the scientific pur-
pose. No consistent genetic changes common for a large pop-
ulation of patients with tics have been detected yet [1, 23-26]. 

The neuropsychological testing could discover comor-
bid ADHD, OCD or depression. If there is a suspicion of a 
coexistent autistic spectrum disorder, the patient should be 
evaluated by a specialist in this domain. The uncomplicated 
tic disorder and GTS do not induce any mental or physical 
abnormality. If there is a mental and/or physical handicap, 
another explanation of its origin should be searched [23].

As it has been already mentioned, the paraclinical ex-
aminations are useful only in some particular cases, when 
the clinical manifestation of the tics is atypical or there are 
other pathological signs. The unjustified and excessive use 
of different paraclinical methods is non-contributive for the 
diagnosis and treatment of tic disorder and GTS. 

Differential diagnosis of the primary tics. The differ-
ential diagnosis of tics is a complex process that requires a 
sufficient knowledge of the clinical manifestation of neuro-
logical diseases similar to tics. In the majority of cases, the 
anamnesis and clinical examination can be sufficient for the 
right diagnosis of tics. It is important to take into account 
the individual variability and intensity of tics in GTS.

Primary tics and GTS should be differentiated from [1, 
5, 26-31]:

1.	 Primary tics, associated with the major psychiatric co-
morbidities, such as autistic spectrum disorders, men-
tal retardation, major ADHD, major OCD, etc. If comor-
bidities have a severe evolution while tics are mild, the 
treatment should be oriented against the symptoms 
most affecting patient’s quality of life. As an example, in 
a patient with major ADHD and extreme mild tics (e.g., 
blinking) only ADHD should be treated, even if the stim-
ulant medications could somehow increase the tics. 

2.	 Secondary tics, that could be:
•	 Caused by drugs and other substances, e.g., amphet-

amines or other central nervous system stimulants, 
serotonin reuptake inhibitors, cocaine, levodopa, 
carbamazepine, phenytoin, phenobarbital, lamotrig-
ine, caffeine and other dopamine receptor blockers 
(tourettism and tardive tics);

•	 Caused by hereditary diseases, e.g., neuroacantho-
cytosis, tuberous sclerosis, Wilson’s disease, neuro-
ferritinopathy, Lesch-Nyhan syndrome (purine me-
tabolism disorder), phenylketonuria etc. Tics are not 
the only manifestation of these diseases, and usually 
there are other pathologic manifestations;

•	 Caused by infectious or autoimmune diseases, e.g., 
Sydenham’s chorea, pediatric autoimmune neuro-
psychiatric disorders associated with streptococcal 
infections (PANDAS), antiphospholipid syndrome, 
viral encephalitis, neurosyphilis, and Lyme’s disease. 
Other infectious, inflammatory and central nervous 
system dysfunction signs are usually present;

•	 Tics associated with chromosomal syndromes, e.g., 
fragile X syndrome, Down’s syndrome, Kleinfelter’s 
syndrome, XYY karyotype, X trisomy, partial trisomy 
16, Beckwith-Wiedemann syndrome, etc. A somatic 
dysmorphism and other specific symptoms are usu-
ally observed;
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•	 Tics caused by brain traumatisms or even by periph-
eral traumatism (e.g., tics after shoulder injury);

•	 Other causes of tics: vascular stroke with lesion in 
the fronto-subcortical circuit, hypoxic-ischemic en-
cephalopathy, etc. 

3.	 Other movement disorders similar with tics: stereo-
typies, habits, mannerisms, rituals, chorea, ballism, 
myoclonus, dystonia, tremor, seizures (especially the 
myoclonic ones), akathisia, hyperekplexia, synkine-
sis, compulsions, restless legs syndrome, psychiatric 
disorders with pathological movements, psychogenic 
movement disorders. 

Tics are not psychogenic and should be differentiated 
from the pathological movements in somatoform disorders 
that should be treated differently. It could be difficult to dif-
ferentiate tics from compulsions in OCD, especially if they 
are comorbid. In table 1 are presented some differential cri-
teria of tics and compulsions.

Table 1. Differences and similitudes between tics and compulsions in OCD*
Tics Compulsions in OCD

Differences

Purposeless
Goal-oriented actions, with a purpose 
(e.g.: „If I would not flap my hands 
three times, I will not be lucky today”).

Accompanied by urge to tic Accompanied by obsessive thoughts
Usually are not associated with 
anxiety

Usually are associated with anxiety

Semivoluntary or involuntary Voluntary
Typical onset age of 6-8 Typical onset age of more than 8
Fluctuant natural evolution No significant fluctuations in 

evolution
Similitudes

Suppressible for a short time Suppressible for a short time
Decrease if the attention is 
focused on other things

Decrease if the attention is focused 
on other things

Increased by emotions Increased by emotions
Note: * The table is adapted from the European clinical guidelines for 
Tourette syndrome and other tic disorders-version 2.0. Part I: assessment [1]. 

Fig. 1. Decisional algorithm 
for the differential diagnosis 

of tics (adapted from the 
European clinical guidelines 
for Tourette syndrome and 
other tic disorders-version 
2.0. Part I: assessment [1]).

The diagnostic algorithm of tics is described in figure 1.
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Treatment of tics. Selection of patients that need treat-
ment. Only some patients with tics seek medical advice and 
only a part of them really need to be treated. The existent 
GTS medication does not provide total cure but just tem-
porarily suppresses tics during the treatment. These drugs 
also have important adverse effects. 

The modern scientific studies proved that tics have neural 
origin and represent a variant of the normal cerebral mat-
uration. About 20% of all children have transient tics that 
will disappear spontaneously [6]. Other children have mild 
chronic not disturbing tics that do not affect their social life. 
The evolution of tic disorder and GTS is fluctuating and there 
could be weeks and even months free of tics. At the age of 18-
20, the tics decrease or vanish in 90% of patients, although it 
is not possible to individually predict their evolution [1, 26]. 

Therefore, a decisive moment of the therapeutic man-
agement of tics is the individual decision to treat or not. 
Tics with a recent onset usually disappear in some weeks 
or months and do not need any treatment. In the majority 
of cases, the chronic tics will spontaneously disappear after 
some years, too. However, tics should be treated in the fol-
lowing conditions [1, 26, 27, 32]:

•	 Tics are violent and cause muscular or neuropathic 
pain or even skin lesions (e.g., biting tics), muscular 
lesions, articular luxation, bone fractures. 

•	 Tics cause social problems, for example isolation 
and stigmatizing. As the parents frequently tend to 
overestimate the impact of tics, as well as adolescent 
patients, it is important to evaluate the real influence 
of tics and comorbidities on social life of the patient. 

•	 Tics induce major negative psychoemotional reac-
tions as reactive depression, phobias, anxiety, low 
self-esteem, etc. In this case, psychological support 
and treatment should be also offered.

•	 Tics interfere with the functional abilities of the pa-
tient. For example, the academic performance could 
decrease if a patient is all the time busy with tics’ 
suppression. Sometimes the motor or vocal tics could 
affect efficient communication with other people.

Management of patients needing no treatment. The only 
desire of the parents to treat their child with tics should not 
serve as indication to start the treatment if tics are mild and 
do not affect the psychoemotional, physical state and the so-
cial integration of the child. In such case, parents should be 
informed about the side effects of the tics’ medication that 
exceed the benefits for this patient. In the same way adult 
patients with mild tics should be informed. These people 
should be supervised and psychoeducated, and a psycho-
logical support should be offered if needed. In other words, 
for mild non-disturbing tics, the so-called „watch and wait” 
approach is preferred [1, 26, 27]. 

The psychoeducation includes [1, 17, 26, 27, 33-35]:
•	 Information of the patient or parents in a clear and 

simple way about the clinical and etiopathogenetic 
particularities of tics. It is important to specify, that 
tics are not a malign disease, not a rare disorder, and 
represent a variant of a normal development; 

•	 Information about the fluctuant (waxing and wan-
ing) evolution and age-related particularities of the 
tics. The factors that could positively or negatively 
influence the tics’ intensity and frequency should be 
specified. The high probability that tics will disap-
pear after the age of 18 should be accentuated;

•	 Description of the typical comorbidities of the tics;
•	 Explanation of the importance to inform the pre-

school or school staff (for children with tics), the co-
workers, and relatives. An adequate and clear infor-
mation about the tics’ nature frequently ameliorates 
the social relationships.

Some people with mild tics could have severe comorbidities 
(major ADHD or OCD, impulse control disorder, depression, 
etc.), that need a specific treatment. As tics fluctuate in time, 
there could be periods when they increase and need a short-
term treatment until the next „remission” when tics calm again.

Management of patients needing treatment: non-phar-
macologic non-surgical methods. The already described 
psychoeducation is a key element in the management of 
any patient with tics. Recent studies proved that paying at-
tention to tics contribute to their exacerbation, while they 
decrease when ignored. Therefore, some experts consider 
that the person with tics and his or her ambiance should try 
to ignore the tics, and that the voluntary suppression of tics 
decreases the probability that they will disappear [36].

At the same time there are many behavioral methods based 
on voluntary suppression of tics. They proved to be efficient 
in some patients. The disadvantage of behavioral treatment is 
the need for a permanent concentration on tics’ suppression, 
what is difficult for a person with an active everyday life. Ad-
ditionally, the majority of patients feel a specific unpleasant 
sensation during the tics’ suppression, similar to a pressure, 
internal tension or itching – the so-called urge. Sometimes 
this feeling is unsupportable. There are also some persons 
with tics who have no premonitory sensation and, thus, are 
not eligible for behavioral treatment. Patients with few mild 
tics could especially benefit from such kind of therapies.

The two most capable behavioral methods are [11, 26, 37-
43]: 

•	 The Habit Reversal Therapy – the patient is trained 
to observe the moment when a tic appears and to ac-
tivate the antagonist muscles in order to stop the tic 
with a competitive movement; 

•	 The Exposure and Response Prevention – the patient 
is trained to suppress the tic, trying to habituate to 
the unpleasant sensations. 

The behavioral therapy must be performed by a psycho-
therapist specially trained for this. Psychoanalysis or other 
methods used for the treatment of psychogenic movement 
disorders and conversion disorders are not recommended 
for GTS and tic disorders, because tics have a neural origin. 
At the same time, a psychological support could be used to 
cope with depression, stress, low self-esteem, and intrafa-
milial conflicts caused by tics. 

Several novel treatment delivery formats of psychother-
apy in tics are currently being evaluated, of which videocon-
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ference has the most evidence to date [11, 26, 39, 40, 44]. 
The anti-stress relaxation methods decrease the excit-

ability of the neural structures connected with the neuronal 
source of tics. These methods have a benefic effect against 
the intensity and frequency of tics. Sport activities and, es-
pecially, swimming, have a positive effect on tics. Stress, 
anxiety, insufficient sleep, stimulant’s consumption (e.g., 
strong coffee and tea) increase tics [1, 11, 26]. 

Management of patients needing treatment: pharmaco-
therapy. The etiopathogenetic mechanism of tics is not yet 
known. Therefore, GTS and tic disorders are treated with 
the drugs acting on different neurotransmitter systems (e.g., 
dopaminergic, serotoninergic, noradrenergic, glutamatergic, 
GABA-ergic, cholinergic, opioid systems). During the evalu-
ation of the efficiency of the drug, therapy should consider 
the natural fluctuant evolution of the tics. If the period of the 
spontaneous remission or, vice versa, of intensifying of tics 
by chance coincide with the use of medication, it could lead 
to false conclusions about its efficiency. As there is a large 
phenotypic variability, no medication has proven effective 
for all patients with GTS and chronic tic disorder [12].

The treatment should be started with low doses that will 
be gradually increased until the desired effect is obtained. 
Total elimination of tics is not always aimed, nor possible. 
The necessary doses of medications are usually much lower 
than the doses of the same drugs for other diseases. After 
some months of an efficient treatment the doses could be 
progressively decreased even to the point of discontinua-
tion of the drug. It is important to take into account the fact 
that existent medications do not cure, but only suppress the 
tics while administrated [12, 15, 45-50].

For the last 40 years in tics’ treatment are used the 
post-synaptic dopaminergic D2 receptors’ blockers that are ef-
ficient in about 70% of cases [50]. This group of medication 
includes neuroleptics, typical ones (haloperidol, pimozide) 
and atypical (aripiprazole, risperidone, olanzapine, queti-
apine, ziprasidone). Although neuroleptics are the most used 
and very efficient anti-tics drugs, they can cause severe side 
effects (extrapyramidal symptoms, hyperprolactinemia, ab-
normality of the cardiac repolarization) [12, 45, 50-52]. At 
the same time, without any clear explanation, neuroleptic-in-
duced tardive dyskinesia is rare in GTS patients [53]. Atypical 
neuroleptics are preferentially recommended for the treat-
ment of tic disorder and GTS, because they have less side ef-
fects than the typical ones [15, 23, 12, 44-50]. 

Aripiprazole, olanzapine, quetiapine, and risperidone 
are atypical neuroleptics accessible in the Republic of Mol-
dova [14]. Of them, aripiprazole and risperidone seem to be 
the most efficient. The way of administration and the dos-
age of these drugs are presented in table 2. 

The atypical neuroleptic aripiprazole is largely used in 
the worldwide practice, and has a good effect on tics in pa-
tients older than 6 years, with less side effects than other 
neuroleptics. Aripiprazole should be started with very low 
doses (1.25-2.5 mg/day) and increased by 1.25-2.5 mg ev-
ery week or by 5 mg every 2 weeks, until the desired effect 
(lower intensity and frequency of tics) is observed. The usu-
al maintenance doses are 3-5 mg/day; in case of severe tics, 
they could be progressively increased up to 10-15 mg/day. 
Aripiprazole has a good effect on tics, which could be seen 
in 70% of cases [12, 15, 45, 54-58]. 

Table 2. Medication recommended in international guidelines for the Gilles de la Tourette syndrome and tic disorder*

Drug Indication Initial dose 
(mg/day)

Therapeutical dose 
(mg/day) Frequent side effects

Paraclinical examinations 
at the start of the treatment 

and its maintenance
Alpha-adrenergic agonists

Clonidine
ADHD†/GTS‡

0.05
or 0.1 patch

0.1-0.4 (divided in 1-4 
doses)

patch – 0.1-0.3
1.0-4.0 (in 1-2 doses)

Orthostatic hypotension, sedation, 
somnolence, xerostomia, headache BP||, ECG¶

Guanfacine 0.5-1.0

Atypical neuroleptics

Aripiprazole GTS 2.5 2.5-3.0
Sedation, akathisia, ES**, headache, increased 

appetite (less than other neuroleptics), 
orthostatic hypotension

Blood count, BP, ECG, weight, 
transaminases, blood glucose

Olanzapine GTS/OCD§ 2.5-5.0 2.5-20.0 (once a day) Sedation, increase in appetite, akathisia

Quetiapine GTS 25-50 100-600 (in 2 doses) Sedation, increase in appetite, agitation, 
orthostatic hypotension, rarely – ES Blood count, BP, ECG, weight, 

electrolytes, transaminases, 
prolactin, lipidic profile, blood 

glucoseRisperidone GTS/OCD 0.25 0.25-6.0 (in 2 doses)
Sedation, increase in appetite, orthostatic 
hypotension, depression and dysphoria, 

rarely – ES
Benzamides

Sulpiride GTS/OCD 50-100 (2 
mg/kg)

2-10 mg/kg (in 2-3 
doses) Sedation, dyssomnia, increased weight, 

hyperprolactinemia with amenorrhea and 
galactorrhea

Blood count, ECG, weight, 
transaminases, prolactin, 

electrolytesTiapride GTS 50-100 (2 
mg/kg)

2-10 mg/kg (in 2-3 
doses)

Note: *Adapted from the Clinical European Guidelines for Tourette syndrome and tic disorders, part II [45] and the European clinical guidelines for Tourette syndrome and other 
tic disorders-version 2.0, part III [12]. With bold are marked the drugs approved in the Republic of Moldova. Typical neuroleptics are not included, because nowadays there are 
other medications with lesser or fewer side-effects. 
Abbreviations: † – attention deficit hyperactivity disorder; ‡ – Gilles de la Tourette syndrome; § – obsessive-compulsive disorder; || – blood pressure; ¶– electrocardiography; ** – 
extrapyramidal symptomatic.
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Less side effects, but also a lesser efficacy have the al-
pha-adrenergic agonists: clonidine and guanfacine. Only 
clonidine is available in RM [14]. There are no large studies 
investigating the role of clonidine in tics’ treatment, but the 
small trials concluded that it has a better effect on tics in 
patients with a comorbid ADHD and has a positive influence 
on the ADHD symptomatic [45, 58-60]. Clonidine seems to 
play a role in the sensorimotor gaiting [61]. This drug is 
used in doses of 0.0025-0.0055 mg/kg/day in tablets or as 
a patch 0.1-0.3 mg/day (the patch is not available in RM). 
Usually, it starts with 0.05 mg/day before the sleep. The 
dose is gradually increased. The maximal maintenance dose 
is 0.3-0.4 mg/day divided in 2-3 doses [12, 15, 45]. Side ef-
fects of clonidine are presented in table 2.

Benzamides (tiapride, sulpiride, amisulpride) repre-
sent another group of drugs used for tics’ therapy, acting 
on the D2 dopaminergic receptors of the ventral striatum 
and limbic system, as well as on the 5HT3 and 5HT4 se-
rotonin receptors [12, 15, 45, 62-64]. For the amisulpride 
large studies are missing. Sulpiride has a proved efficiency 
against tics of 59% [63]. This drug is accessible in RM. The 
particularities of the sulpiride administration are present-
ed in table 2.

Benzodiazepines, GABA-ergic modulators, have a long 
story of use in GTS. Although they are efficient in tics’ treat-
ment (more efficient than clonidine, the positive result is 
present in about 71% of cases [59]), their use is limited 
by the development of dependence in some weeks and, 
particularly, tolerance (progressively higher doses with an 
increasing frequency of administration are needed) [64]. 
Benzodiazepines also have other major side effects, e.g., se-
dation, somnolence, short-memory disturbance, concentra-
tion disorder, confusion, ataxia, paradoxical insomnia, and 
anxiety). The withdrawal can lead to important reactions: 
anxiety, insomnia, phobias, psychotic reactions, tremor, 
headaches, dyskinesia, etc., therefore, the discontinuation 
of the treatment should be gradual. One of benzodiaze-
pines used for tics’ therapy is clonazepam (initial doses of 
0.125-0.5 mg/day and maintenance doses up to 6 mg/day). 
It could be sometimes used as short-term acute treatment 
(days-weeks) in case of violent tics [65]. 

Vesicular monoamine transporter type 2 (VMAT2) in-
hibitors (tetrabenazine, deutetrabenazine) deplete the pre-
synaptic stock of dopamine and serotonin, and block the 
postsynaptic dopamine receptors [66-67]. VMAT2 are not 
available in RM. Tetrabenazine is largely used worldwide 
for tics’ therapy, being the first intention drug in the Unit-
ed States of America [12, 15, 68-71]. The benefic action of 
tetrabenazine on tics was proved in many studies, oscillat-
ing between 33% and 94% [69]. Deutetrabenazine is well 
tolerated according to the trial data [72]. Some studies sug-
gest that it can improve tics in GTS [73], while other trials 
failed to show its benefits [71]. Because of its pharmacoki-
netic properties, deutetrabenazine can be given twice daily, 
thus improving compliance [74]. 

Ecopipam, a first in class, selective dopamine 1 receptor 
antagonist, reducedw tics in some trials to a greater extent 

than placebo, without observable evidence of common anti-
psychotic-associated side effects [75, 76].

A small double blind, randomized, controlled crossover 
trial of cannabis in adults with GTS showed an improvement 
of tics with the Δ9-tetrahydrocannabinol (THC) 10% com-
pared with placebo [77]. Cannabinoids and cannabis are not 
available as medicine in RM. 

Injections of botulinum toxin could be a local therapeutic 
option against tics, although the quality for evidence is very 
low [78-80]. Their action is explained by a focal denervation 
with an influence on the sensory component of the tics-re-
lated brain circuits [78]. The efficacy of the botulinum tox-
in is variable. It could be used for the treatment of simple 
motor tics, especially at the level of the face and neck, the 
dosage being of 2500-3000 U [15]. The side effects are usu-
ally local and temporary, and include hypophonia, ptosis, 
temporary loss of muscular force etc.

Although a randomized controlled trial confirmed a high 
efficiency of valproic acid in GTS [81], there are no large-
scale studies confirming it, and the side effects after the 
long-term therapy with this drug (teratogenicity, endocrine 
hormonal side effects, and hepatotoxicity) limit its use es-
pecially in women of childbearing age and in children [82]. 
Thus, valproate is not recommended anymore for the tics’ 
treatment. 

The coexistence of comorbidities implies an adjuvant 
treatment of ADHD (e.g., clonidine, methylphenidate, atom-
oxetine) [83, 84] or OCD (e.g., sertraline, fluoxetine, fluvox-
amine) [85, 86] in usual doses.

The European guidelines for GTS and other tic disorders 
recommend to initiate pharmacotherapy with dopamine 
blocking agents, preferably aripiprazole. Other agents that can 
be considered as first-line therapy include tiapride, risperi-
done, and especially in case of co-existing attention deficit hy-
peractivity disorder (ADHD), clonidine, and guanfacine [12]. 

Management of patients needing treatment: surgical 
methods. GTS is considered refractory to treatment if there 
is no response to 3 different drugs, including neuroleptics 
of both types – typical and atypical (but not „typical or atyp-
ical”), adequately dosed and administered for a sufficiently 
long period of time, without any significant amelioration of 
tics or with development of severe side effects imposing the 
discontinuation of the treatment [87-89]. If possible, at least 
12 sessions of behavioral therapy should also be tried. At 
the same time, there is no generally established definition 
available for “treatment refractoriness” in GTS, and exact 
number of “treatment-refractory” patients is unknown [13]. 
If nothing helps, another therapeutic option could be deep 
brain stimulation (DBS) [13, 16]. Due to the possible major 
complications [90-94], this method is limited to severe tics. 
The selection of the candidates for DBS is made on rigorous 
criteria [13, 16, 47, 90-98]. DBS’ targets are represented by 
different regions of striatum (e.g., globus pallidus internus) 
and thalamus. At the moment the neurosurgical treatment 
of GTS is not available in RM.

Other methods of tics’ treatment. Acupuncture, medita-
tion, massage, phytotherapy, and physiotherapeutic methods 
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give contradictory results, and the mechanism of their action 
on tics is not clear yet [45, 12]. Relaxing (listening to the mu-
sic [99], resting) or directing attention towards other things 
(e.g., computer games), one could have less tics than usually, 
and this kind of activities could be benefic if individually ad-
justed. The physical activity, especially swimming, decreases 
tics, but the etiopathogenesis of this effect is unclear yet [100-
101]. Morning light therapy in one study showed some small 
but statistically significant decrease in tic severity [102].

In the last year there was found evidence for the median 
nerve stimulation in the reduction of tics’ frequency [103]. 
The transcranial magnetic stimulation (usually of the sup-
plementary motor area) represents an experimental treat-
ment method whose results are variable and not usually 
reproducible [104-107]. 

The algorithm of the therapeutic management of tics is 
presented in figure 2.

Fig. 2. Algorithm of selection of tics’ treatment (adapted from the ESSTS Guidelines Group. European clinical guidelines for Tourette 
syndrome and other tic disorders. Part II: pharmacological treatment [45]).
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Conclusions
The right diagnosis of tics is the key element of their 

successful therapeutic management. The diagnosis of tics 
usually requires nothing more than detailed anamnesis 
and a thorough physical examination of the patient. Only if 
there is an atypical presentation of tics and another disease 
is suspected, other investigations could be necessary for a 
differential diagnosis, e.g., laboratory analysis, brain imag-
ing, electroencephalography, etc. Secondary tics are accom-
panied by the clinical symptoms of the underlying disease. 

In childhood, tics frequently disappear spontaneously in 
some weeks or months, and do not need treatment. Chron-
ic tics could persist for years and usually decrease at the 
age of 18-20 years. Only tics with a negative impact on the 
physical state or affecting social life of the patients require 
treatment. Providing the psychological support and inform-
ing about the benign nature of tics and the probability of 
their spontaneous resolution, could be much more import-
ant than the pharmacotherapy. Social problems could be 
decreased by explicitly informing the patient’s ambience 
about the origin and particularities of tics. 

GTS and tic disorder do not have any psychogenic cause, 
therefore, psychoanalysis is not useful to treat tics. The 
psychologist’s help is needed to treat the accompanying 
depression, low self-esteem, and psychosocial problems. 
The behavioral psychotherapies seem to be efficient in tics, 
however they need perseverance and could be difficult to 
practice in everyday life. 

The pharmacological treatment of tics includes dopa-
minergic antagonists (especially atypical neuroleptics, e.g., 
aripiprazole, quetiapine, risperidone), alfa-adrenergic ag-
onists (clonidine), benzamides (sulpiride, amisulpride), 
and tetrabenazine. Not all of these drugs are available in 
the Republic of Moldova. Clonazepam is not the first-inten-
tion medication for tics because of the rapid development 
of dependence and tolerance. However, it could be used as 
an acute treatment to abort the spontaneous increase of the 
violent tics during the natural tics’ fluctuations. The valpro-
ic acid (valproate) is less efficient as the aforementioned 
drugs and could cause important side effects if adminis-
tered for a long period, especially on the developing brain 
of children, as well as teratogenicity when used in women 
of childbearing age. 

The neurosurgical methods consist of the deep brain 
stimulation of the striatal structures and thalamus. They are 
indicated for severe tics resistant to all other treatments. 
Candidates are selected according to rigorous criteria. Deep 
brain stimulation for GTS is not available in RM yet.

The treatment should be adapted to tics’ fluctuations, 
and sometimes the dosage should be progressively de-
creased or the drug should be even stopped. 

The studies exploring other medication methods (acu-
puncture, phytotherapy, massage, meditation, etc.) give con-
tradictory results. The physical activity and swimming have 
a positive influence on tics. Transcranial magnetic stimula-
tion seems to have only a short-term effect on tics. A new 
electrical wrist device reducing tics was recently elaborat-

ed, based on the electrical median nerve stimulation study. 
Patients with tic disorder or GTS could have specific psy-

chiatric comorbidities, such as ADHD and OCD. The treat-
ment of these comorbidities could significantly ameliorate 
quality of life of the patient. 

The recommendations referring to the diagnosis and 
treatment of tics in this paper correspond to the results of 
the recent scientific studies. The adequate management of 
tics and their comorbidities assure a good quality of life of 
the patients and their optimal social integration.
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