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letter from the editor ACHAIKI IATRIKI   |   2021; 40(2):80

Dear colleagues,

in the current issue, the editorial by Bouras n, 
comments on the psychological burden on people’s 
working and social lives due to the rapid worldwide 
spread of cOVid-19 and presents the most common 
consequences of the virus on mental health based on 
a rapidly growing literature. the editorial by Peteinaris 
et al. discusses the development of laser lithotripsy as 
an option for urinary stone treatment, and its current 
use for the treatment of urolithiasis of every part of 
the urinary tract. the original article by tsounis et al. 
evaluates the impact of direct-acting antivirals (daas) 
on liver fibrosis in β-thalassemia major (β-tM) patients 
with chronic hcV infection with the utilization of tran-
sient elastography (te). another original study by 
akinosoglou et al. investigates dentists’ perspectives 
on infectious diseases and explores their knowledge 
and practices towards respective patients. 

Moreover, this issue includes two case reports. 
Vogiatzis et al. describes the case of a male patient 
who presented with spontaneous coronary artery dis-
section (Scad) extending in the middle of the left 

anterior descending (lad) after coronary angiography 
and complete angiographic healing in the coronary 
angiography, 6 months later. ntouvas et al. presents 
the rare case of a patient with a rupture of a salmonella 
infected iliac aneurysm, who was operated successfully 
with complete excision of the aneurysmal sac, debride-
ment of the surrounding infected tissue and arterial 
revascularization via femo-femoral bypass. 

lastly, the review article of this issue, by Sapsani et 
al. summarizes existing data on the efficacy and safety 
of natalizumab, with a special reference to progressive 
multifocal leukoencephalopathy (PMl), in an attempt 
to determine which patients are in the highest risk of 
developing this infection and which patients could 
possibly benefit from natalizumab treatment. 

c. triantos
assistant Professor in internal Medicine  
and Gastroenterology faculty of Medicine,  
School of health Sciences, university of Patras 
editor-in-chief of the journal “achaiKi iatriKi”



Mental Health Consequences of COVID-19

Nick Bouras 

editorial ACHAIKI IATRIKI   |   2021; 40(2):81–83

the rapid worldwide spread of cOVid-19 has cre-
ated an enormous psychological burden with serious 
consequences on people’s working and social lives. it 
is recognized that cOVid-19 is associated with severe 
mental health repercussions mainly due to the sudden 
drastic change in daily life, fear of illness and death, 
generalized stress and financial adversities. the ef-
fects on mental health can be as severe as the physical 
symptoms of cOVid-19 and are both short-term and 
long-term [1]. it is plausible to assume that there will be 
a multitude of mental health problems when the threat 
of cOVid-19 is mitigated or overcome, which will include 
post-traumatic stress, adjustment disorders, anxiety, 
fear, depression and even an increase in suicide rates.

this article highlights some of the consequences of 
cOVid-19 on mental health based on a rapidly growing 
literature. in a large study using data from 69 million in-
dividuals, 62 354 of whom had a diagnosis of cOVid-19, 
it was found that cOVid-19 patients were at increased 
risk of mental health problems, including anxiety and 
depression. there was a range of physical health risk 
factors for cOVid-19, but it is not known if there were 
also psychiatric risk factors [2]. 

Sleep disturbances, which is a common consequence 
of stress, has also been frequently reported during the 
course of cOVid-19 [3]. Social touch plays a silent but 
powerful role in human life, with important physical and 
mental health benefits throughout the life span. touch 
is central in building the foundations of social interac-
tion and attachment and can have unique, beneficial 
neurophysiological and epigenetic effects. the health 
risks of cOVid-19 however necessitated unprecedented 
social distancing policies, including novel conditions of 
physical distancing [4]. the cOVid-19 large periods of 

King’s college london, institute of Psychiatry,  
Psychology & neuroscience, london Se5 8af

received: 22 feb 2021; accepted: 05 May 2021

confinement may also affect people’s sense of time [5]. 
in addition, the effects of the cOVid-19 pandemic and 
the subsequent restrictive measures on children’s and 
adolescents’ mental health have been profound [6]. un-
employment, increased family conflicts and deteriorating 
parental psychological health, as well as children’s previ-
ous history of physical illness seem to be significantly 
associated with negative psychological effects. 

the cOVid -19 pandemic has put healthcare profes-
sionals across the world in an unprecedented situation, 
having to make impossible decisions and work under ex-
treme pressure including coming into daily and intense 
contact with people who are losing their lives. these 
decisions may include how to allocate scant resources 
to equally needy patients, how to balance their own 
physical and mental healthcare needs with those of 
patients, how to align their desire and duty to patients 
with those to family and friends, and how to provide 
care for all severely unwell patients with constrained or 
inadequate resources. this may cause some to experi-
ence moral injury or mental health problems [7].

Moral injury is a term that originated from the military 
and can be defined as the psychological distress that 
results from actions, or the lack of them, which violate 
someone’s moral or ethical code. unlike formal mental 
health problems such as depression or post-traumatic 
stress disorder, moral injury is not a recognisable mental 
illness. healthcare managers need to proactively take 
steps to protect their staff’s mental wellbeing. Managers 
should be frank about the situations their personnel are 
likely to face. Staff should be supported by reinforcing 
teams which would seek regular contact to discuss 
decisions and check on wellbeing. Once the crisis be-
gins to recede, staff should be actively monitored and 
supported [7].

Key words: COVID-19; mental health; prevention; mitiga-
tion; ethics
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Global Challenge
the cOVid-19 pandemic represents a global chal-

lenge to public mental health. to avoid the adverse 
effects of cOVid-19 on population’s mental health, 
there is an urgent need for the effective and wide-
scale implementation of public health practices and 
innovative mental health interventions. the cOVid-19 
pandemic poses a triple global public mental health 
challenge: (1) to prevent an associated increase in mental 
health problems and a reduction in mental wellbeing 
across populations; (2) to protect people with a men-
tal health problem from cOVid-19 and the associated 
consequences, given their increased vulnerability; and 
(3) to provide healthcare professionals and carers with 
appropriate public mental health interventions [8]. 

it would be helpful to include mental health profes-
sionals at national policy and public health decision-
making processes. Mental health professionals may have 
a significant contribution to the development of resilience 
and optimal coping skills for caregivers and the general 
population. advice can be offered on how to manage 
isolation and quarantine and how to minimise adverse 
psychological effects such as frustration, loneliness, stress, 
anxiety, confusion, anger and family problems. 

Primary prevention of mental problems addresses 
risk factors exacerbated by cOVid-19, such as socio-
economic inequalities, poverty, debt, unemployment, 
parental mental disorder, work-related stress, poor 
physical health, physical inactivity, and social isolation. 
Secondary prevention focuses on early intervention 
for mental health problems and their related effects to 
those associated with cOVid-19. tertiary prevention is an 
intervention for people with a pre-existing mental health 
problem to prevent the consequences and disability of 
cOVid-19, social isolation, stigma and discrimination.

the promotion of mental well-being is important and 
includes the value that individuals and societies place 
on mental health and well-being, and the implemen-
tation of interventions to enhance mental well-being. 
it is inevitable that cOVid-19 will change our percep-
tions and practices regarding social habits. during the 
pandemic many of our personal encounters have been 
replaced by remote communications and video calling. 
these changes in our traditional habits are expected 
to continue but we do not know what impact they will 
have on mental health in the future.

Ethics
cOVid-19 presents new challenges for mental health 

services as clinical management, ethical dilemmas and 
administrative complications need to be addressed. the 
cOVid-19 pandemic also raises a number of bioethi-
cal issues concerning medical and nursing staff as 
well as government policy and care. Some of them 
are specifically related to mental health practice such 
as involuntary hospitalizations and the protection of 
people living in various forms of public facilities e.g., 
hostels, supported accommodation etc. Self-isolation 
carries its own risks, including those of loneliness and 
mental health deterioration, even for people without 
pre-existing mental health problems. change or in-
ability to work, financial difficulties, family problems 
may worsen these problems [9]. 

Mitigation 
interventions should aim to mitigate the impact 

of the pandemic on mental health, by improving the 
well-being of the population and by preventing mental 
health problems’ relapse. Such interventions should 
proportionately target vulnerable groups with a higher 
risk of mental health problems and poorer mental well-
being compared to the general population.

despite the existence of effective public mental 
health interventions, implementation is poor. Glob-
ally, only a minority of individuals with a mental health 
problem receive any treatment or intervention that may 
prevent the cOVid-19-related mental health effects and 
promote mental wellbeing [10]. 

the relationship between physical and mental health 
has never been so important. People with severe mental 
health problems are three times more likely to suf-
fer from physical health problems than the general 
population.

to improve personal well-being, various self-help 
programs with documented actions have been devel-
oped and implemented. among them is «the five Ways 
to Wellbeing» which is a simple set of practical actions 
that can be performed daily under unusual circumstanc-
es of self-isolation [11]. these include new knowledge, 
communication, senses, solidarity & volunteering and 
physical exercise. acquiring new knowledge can give a 
sense of accomplishment and reward. the internet and 
the majority of lay press contain information that can 
stimulate learning and provide opportunities for skills 
development. there is also free tutoring on a range of 
easily accessible topics, including online libraries and 
audio books.

despite the social constraints imposed by cOVid-19 
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which reduce regular contact with others, there is more 
time to use modern technology, remote communica-
tion, telephones, etc. new social networking groups can 
also be set up between friends, family, colleagues and 
neighbours to support vulnerable people and manage 
new isolation guidelines. Gaining experiences from 
pleasant senses, smells, visual pleasures can positively 
affect our thoughts and improve enjoyment. Solidarity 
and voluntarism constitute additional ways of strength-
ening ties within a community and helping isolated and 
potentially lonely people.

exercise and activity has been described as a «mira-
cle cure», with impressive physical and mental health 
benefits. reducing sitting or lying time, even if simply 
standing, is associated with improved physical health 
outcomes no matter how much exercise people do. a 
regular routine is important for physical and mental 
well-being and can help alleviate the impairment caused 
by the loss of normal daily work and school activities. 
findings showed that people in Greece, during the first 
lockdown, adapted to the stress caused by the pandemic 
using predominantly positive active strategies [12]. 

isolation can represent a new challenge for some 
by providing the opportunity to change their lifestyle 
and they could benefit from myriads of new initiatives 
emerged during these unexampled moments. the above 
simple suggestions, combined with new opportunities, 
might be able to improve the well-being of people with 
or without mental health problems under the adverse 
conditions of cOVid-19. 

Conflict of interest disclosure: None to declare.

Declaration of funding sources: None to declare.
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Laser for stone treatment

Angelis Peteinaris1, Panagiotis Kallidonis1, Evangelos Liatsikos1-4

editorial ACHAIKI IATRIKI   |   2021; 40(2):84–86

laser lithotripsy is used worldwide and is an increasing-
ly evolving field based on novel and continuous research. 
it has been almost 35 years since laser was established 
as an option for urinary stone treatment, and as most 
technological advancements, laser technology has not 
ceased to develop. it is currently used for the treatment 
of urolithiasis of every part of the urinary tract and is one 
of the most attractive specializing fields for urologists.

lasers for the management of renal stones are used 
during two endoscopic procedures. the first one is 
flexible ureteroscopy /retrograde intrarenal surgery 
(rirS) and the second is percutaneous nephrolithotomy 
(Pcnl). 

rirS is the treatment of choice for renal stones with a 
maximal diameter smaller than 2cm. the patient must be 
placed into lithotomy position under general anesthesia. 
With the use of a flexible ureteroscope, the surgeon ap-
proaches the stone and a laser fiber is inserted through 
the working channel of the instrument to fragmentize 
the stone. the surgeon has the ability to investigate 
through this flexible instrument the renal pelvis and 
calyxes for stones and to address any stone in the pel-
vicalyceal system. usually, after this type of surgery, a 
double-j stent is inserted for a few days. the double-j 
stent provides safety for the removal of fragments and 
the possible post-surgical edema of the ureter [1].

Pcnl is the treatment of choice for renal stones with 
a maximal diameter larger than 2cm. this technique 
can be used even for the fragmentation of staghorn 
stones. these stones occupy more than one branch of 
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the renal collecting system. for this type of surgery, 
the patient must be placed into prone position under 
general anesthesia. a percutaneous access to the pelvi-
calyceal system is established under fluoroscopic and/
or ultrasound guidance. a rigid or flexible endoscope 
(nephroscope) is inserted through the tract and the renal 
pelvis and calyxes are investigated for stones. a laser is 
used for stone fragmentation by inserting a laser fiber 
though the working channel of the nephroscope. larger 
stones and a more direct access to the pelvicalyceal 
system allows for faster stone management with the 
use of the laser and the removal of large fragments with 
a grasper or basket. thus, large renal stones could be 
more efficiently managed. compared to rirS, Pcnl has 
a higher stone free-rate. in addition, Pcnl has a longer 
hospital stay. the operation time and the complication 
rate are similar between these two types of surgery [2]. 
after the surgery, a renal drainage with or without a 
double-j stent is inserted for several days. the indica-
tions, contraindications and possible complications of 
both kind of surgery are presented in table 1.

Lithotripters
Pulsed lasers, such as the holmium:yttrium–alumi-

num–garnet (ho:yaG) are mainly used for lithotripsy. 
the main reason is that they deliver their energy in 
pulses, which is more efficient and safer during stone 
lithotripsy [3]. ho:yaG lithotripters allow the surgeon 
to control three parameters: pulse energy, pulse length 
and pulse frequency. during a short pulse, the energy 
is delivered during a short period of time (~ 300 μs). 
in long-pulse mode, the energy is distributed over ap-
proximately 600μs or more [4].

the Moses effect is designed for a high-power 120- 
W ho:yaG lithotripter. this lithotripsy mode releases 
a modulated laser pulse. the first pulse creates space 

Key words: Laser; lithotripsy; endourology
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between the stone and the fiber tip dividing the water, 
and the second pulse can hit the stone without obstruc-
tion. this can increase efficiency and lower retropulsion 
[5]. the burst laser lithotripsy is a mode of the ho:yaG 
lithotripter. three rapidly successive pulses constitute a 
burst. the pulses have increasing lengths and decreas-
ing energy. the novel new mode increases significantly 
the ablation [6]. Pulsed thulium laser has recently been 
used in lithotripsy. it appears fast, does not produce 
much heat and produces less retropulsion than the 
ho:yaG lithotripsy [7].

Laser Fibers
the lithotripter is important, but the laser fiber plays 

also an important role in the lithotripsy procedure. in 
urology the use of small-diameter fibers is preferred. 
larger fibers may decrease the flexibility of surgical 
instruments and the irrigation fluid’s flow through the 
scope. in addition, they create larger stone fragments and 
produce more retropulsion. it is also known that thulium 
lithotripters are compatible with smaller diameter laser 
fibers, than the fibers used with the ho:yaG lasers. this 
fact is an advantage of the thulium laser lithotripsy [8].

Table 1. Possible complications of PCNL and RIRS. Except of the main indication for each category of surgery, the remaining of 
indications are for active removal of stones and could be considered for both PCNL and RIRS [13-15].

Surgery indications contraindications
complications (%) (based on severity by 
the modified clavien classification system)

Pcnl

Main indication: large renal stones 
>2.cm in maximal diameter/ Smaller 
stones which could not be treated by 
rirS or SWl

anti-coagulant therapy

untreated uti

tumor in the access tract area

Potential malignant kidney 
tumor

Pregnancy

transient fever >38oc (11)

transient elevation of creatinine (0,7)

Pneumonia (0,3)

renal hemorrhage (1,4)

hemothorax (1,1)

Pneumothorax (1,1)

collecting system perforation (0,4)

Sepsis (0,6)

Stone growth

high risk patient for stone formation

Obstruction

infection

Symptoms

Stones >1,5cm

Stones<1,5cm (if not observation)

Patient preference

comorbidity

Social situation of the patient

choice of treatment

rirS

Main indication: renal stones 
<2.5cm not appropriate for SWl or 
after unsuccessful SWl (shock wave 
lithotripsy)

untreated uti

inability for general 
anesthesia

Mucosal injury (1,5)

fever (2)

transient elevation of creatinine (1,35)

uti (6)

Perforation (2,7)

extravasation ans open conversion (1,35)

Myocardial infraction, Pulmonary 
embolism (1,35)

Sepsis (0,7)

Stone growth

high risk patient for stone formation

Obstruction

infection

Symptoms

Stones >1,5cm

Stones<1,5cm (if not observation)

Patient preference

comorbidity

Social situation of the patient

choice of treatment
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there are single-use or reusable fibers. regardless 
of the fiber type, the fibers can be damaged during the 
surgery. it has been proved that higher pulse energy, 
shorter pulse length and harder stones can create more 
damage to the fiber. Because of these degradation fac-
tors, laser fibers are “renewed” before or during surgery. 
this means that the plastic fiber coating and the glassy 
fiber part are cut by special instruments [9].

Laser settings-techniques
it is known that higher pulse energy combined with 

shorter pulse length are ideal for breaking large stones 
into smaller. these settings are usually used for kidney 
and bladder stones that could have a large caliber 
percutaneous approach. in ureteroscopy the “dusting” 
technique is preferred [10]. dusting settings consist 
of low pulse energy (0.2–0.5 J), higher frequency, and 
longer pulse length. this may increase the ablation time 
of stone material, but it reduces extraction-associated 
complications, as dust is naturally eliminated and re-
duces operation time as no extraction procedures are 
needed [11]. in addition, there are two different settings 
that are used for the non-contact lithotripsy technique. 
this is usually used in an enclosed and small space 
(e.g. calix) and the aim is to break stones to smaller 
fragments that will spontaneously pass. the first one 
is the “pop-corn” technique. its settings consist of high 
pulse energy (≈ 1.5 J), high frequency (20-40 hz) and 
long-pulse mode in order to break a stone to clinically 
insignificant fragments. the second technique is the 
“popdusting”. it is using lower pulse energy (0.5 J) than 
the pop-corn technique in order to create smaller frag-
ments while partially protecting the fiber tip.

in conclusion, the kind of the lithotripter, the size 
of the fiber or the settings are important, but the most 
vital part for this procedure is the experience and the 
ability of the surgeon to use all these advantages in a 
wise and efficient way [12].

Conflict of interest disclosure: None to declare.

Declaration of funding sources: None to declare.

rEFErENCES

 1. Sarikaya S, unsal a, ebiloglu t, Ozbek r, Guvenir G, Senocak 
c, et al. is retrograde intrarenal surgery replacing percutane-
ous nephrolithotomy as surgical treatment of stone disease: 
Our clinical experience. arch esp urol. 2018;71(5):506-11.

 2. Zhu M, Wang X, Shi Z, ding M, fan d, Wang X, et al. compari-
son between retrograde intrarenal surgery and percutane-

ous nephrolithotripsy in the management of renal stones: 
a meta-analysis. exp ther Med. 2019;18(2):1366-74.

 3. Zörcher t, hochberger J, Schrott KM, Kühn r, Schafhauser 
W. in vitro study concerning the efficiency of the frequency-
doubled double-pulse neodymium:yaG laser (freddy) for 
lithotripsy of calculi in the urinary tract. lasers Surg Med. 
1999;25(1):38-42.

 4. Kronenberg P, traxer O. update on lasers in urology 2014: 
current assessment on holmium:yttrium-aluminum-garnet 
(ho:yaG) laser lithotripter settings and laser fibers. World J 
urol. 2015;33(4):463-9.

 5. Mullerad M, aguinaga Jra, aro t, Kastin a, Goldin O, Kravtsov 
a, et al. initial clinical experience with a Modulated holmium 
laser Pulse-Moses technology: does it enhance laser litho-
tripsy efficacy? rambam Maimonides Med J. 2017;8(4).

 6. lange B, Jocham d, Brinkmann r, cordes J. Stone/tissue 
differentiation for holmium laser lithotripsy using auto-
fluorescence: clinical proof of concept study. lasers Surg 
Med. 2017;49(4):361-5.

 7. Kamal W, Kallidonis P, Koukiou G, amanatides l, Panagopou-
los V, ntasiotis P, et al. Stone retropulsion with ho: yaG and 
tm: yaG lasers: a clinical Practice-Oriented experimental 
Study. Journal endourol. 2016;30(11):1145-9.

 8. Pasqui f, dubosq f, tchala K, tligui M, Gattegno B, thibault P, 
et al. impact on active scope deflection and irrigation flow 
of all endoscopic working tools during flexible ureteroscopy. 
eur urol. 2004;45(1):58-64.

 9. Wollin da, ackerman a, yang c, chen t, Simmons Wn, 
Preminger GM, et al. Variable Pulse duration from a new 
holmium:yaG laser: the effect on Stone comminution, 
fiber tip degradation, and retropulsion in a dusting Model. 
urology. 2017;103:47-51.

 10. el-nahas ar, almousawi S, alqattan y, alqadri iM, al-Shaiji 
tf, al-terki a. dusting versus fragmentation for renal stones 
during flexible ureteroscopy. arab J urol. 2019;17(2):138-42.

 11. Santiago Je, hollander aB, Soni Sd, link re, Mayer Wa. to 
dust or not to dust: a Systematic review of ureteroscopic 
laser lithotripsy techniques. curr urol rep. 2017;18(4):32.

 12. aldoukhi ah, roberts WW, hall tl, Ghani Kr. holmium laser 
lithotripsy in the new Stone age: dust or Bust? front Surg. 
2017;4:57.

 13. Shin tS, cho hJ, hong Sh, lee Jy, Kim SW, hwang tK. com-
plications of Percutaneous nephrolithotomy classified by 
the Modified clavien Grading System: a Single center’s 
experience over 16 years. Korean J urol. 2011;52(11):769-75.

 14. ibrahim aK. reporting ureteroscopy complications us-
ing the modified clavien classification system. urol ann. 
2015;7(1):53-7.

 15. türk c, Petřík a, Sarica K, Seitz c, Skolarikos a, Straub M, et 
al. eau Guidelines on interventional treatment for urolithi-
asis. eur urol. 2016;69(3):475-82.

Corresponding author:

evangelos liatsikos 
Medical School, university of Patras, Patras, Gr-26500, Greece, 
tel.: +30 2610999385, e-mail: liatsikos@yahoo.com



original researCh artiCle ACHAIKI IATRIKI   |   2021; 40(2):87–95

Liver fibrosis regression in patients with 
β-thalassemia major following hepatitis C  
treatment with direct-acting antivirals (DAAs)
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Abstract
Background: infection with hepatitis c virus (hcV) and transfusion-induced iron overload are the main causes of liver 
disease in patients with β-thalassemia major (β-tM). direct-acting antivirals (daas) have improved the management of 
chronic hepatitis c achieving high rates of sustained virological response (SVr). however, there are limited data concerning 
the influence of daas on fibrosis progression in this setting. the aim of this study was to examine the impact of daas treat-
ment on liver fibrosis in patients with chronic hepatitis c (chc) and β-tM with the utilization of transient elastography (te).
Methods: Between 1/2015 and 7/2019 [median follow-up: 35 months (iQr range: 24-36.5)] 11 β-tM hcV-infected  
patients [median age: 46 years (iQr range: 40-57); genotype 1/2/3/4: 9.1/9.1/45.4/36.4%] who received daa-based 
treatment were evaluated. all patients were under regular iron chelation treatment. the stage of liver fibrosis was 
determined using transient elastography (te). 
Results: Overall SVr rate after treatment with daas was 100% (11/11). Median liver stiffness at first year of follow-up 
(range: 6-12 months) was significantly decreased compared to baseline value (6.7 kPa vs 10.3 kPa; p= 0.013). improve-
ment of liver stiffness measurements (lSMs) in 4 patients corresponded to reversal of cirrhosis according to predefined 
te cut-off values. all but two patients attained decreased te values in their post-SVr examinations. no significant 
change was observed in 5 patients who were re-assessed at 12-48 months post-treatment (5.6 kPa vs 6.7 kPa; p=0.461).
Conclusion: daas treatment is a highly effective therapeutic option in hcV-infected β-tM patients regarding its ef-
fect on liver fibrosis.

Key words: Thalassemia; chronic hepatitis C; liver cirrhosis; elastography; direct-antiviral agents

1division of Gastroenterology, department of internal 
Medicine, university hospital of Patras, Patras, Greece
2division of hematology, department of internal Medicine, 
university of Patras Medical School, university hospital,  
Patras, Greece
3department of Microbiology, university hospital of Patras, 
Patras, Greece

received: 09 nov 2020; accepted: 08 Jan 2021

INTroDUCTIoN
β-thalassemia major or cooley’s disease (β-tM) is an 

inherited genetic disorder, caused by impaired synthesis 
of beta chains of the hemoglobin tetramer [1]. a serious 
consequence of the disease is iron overload, induced by 
regular transfusions, necessary for the maintenance of 
normal growth and development, and by the paradoxi-
cal suppression of hepcidin production [2,3]. One of the 
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defined (n=11), analysis of baseline characteristics was 
performed. response to treatment was assessed and, 
subsequently, liver stiffness progression was evaluated 
using te.

Ethical considerations
all study participants, or their legal guardian, provided 

informed written consent prior to study enrollment. the 
study protocol was reviewed and approved by the ethics 
committee of the university hospital of Patras. the study 
protocol conformed to the ethical guidelines of the 1975 
declaration of helsinki for medical research involving 
human subjects.

Patient assessment
comprehensive medical history, complete blood cell 

count and blood biochemistry analysis were performed 
in all patients at baseline. Physical examination and 
monitoring of adverse effects were carried out at each 
visit.

 hcV rna was quantified by a highly sensitive viral 
load assay, the Versant hcVrna 1.0 assay (kPcr) - 
Siemens healthineers, a real-time kinetic polymerase 
chain reaction (kPcr). hcV genotype was identified 
by Versant hcV Genotype 2.0 assay, line Probe assay 
(liPa) - Siemens healthineers, a reverse-hybridization 
technology designed to identify hcV genotypes 1-6 and 
hcV subtypes. Quantitative detection of hcV rna and 
hcV genotype identification tests were performed in the 
Microbiology laboratory of the university hospital of 
Patras, as a standard process in the thalassemia center 
patients. SVr was defined as undetectable hcV rna, 
with a limit of detection <13 iu/ml in serum sample, 12 
weeks after the therapy’s cessation and it was used for 
determining patients’ response to treatment [22,23]. 
diagnosis of cirrhosis was based on solid clinical, 
biochemical, radiological or histological findings. t2* 
Magnetic resonance imaging was performed for the 
estimation of the lic, applying the formula 0.202+25.4/
t2* adapted from Wood et al. [24] liver fibrosis status was 
evaluated before the administration of daas using te 
(fibroscan®; echosens, Paris, france). Measurements were 
performed in the Gastroenterology department of the 
hospital. the right hepatic lobe was targeted through an 
intercostal space access while the patient remained in the 
dorsal decubitus position with the right arm in maximal 
abduction. using the ultrasound guide, the operator 
located a liver part of an adequate thickness of 6 cm or 
above without large vessels according to manufacturer’s 
instructions. for all patients medium (M) size probe 
was used. the ratio between the number of valid 

main target-organs affected by iron toxicity is the liver 
and hepatic fibrosis has been reported to correlate with 
transfusion burden and liver iron concentration (lic) [4].

 hepatitis c virus (hcV) is a prominent transfusion-
transmitted infection, affecting approximately 71 million 
people globally, that causes chronic inflammation with 
complications, such as liver cirrhosis and hepatocellular 
carcinoma (hcc) [5]. notably, the prevalence rate of hcV 
infection in β-ΤΜ patients is recorded to be as high as 40% 
in our region, varying widely among international studies 
[6-8]. apparently, individuals with β-tM and hcV infection 
represent a special group with two concomitant inde-
pendent risk factors to develop advanced liver disease [9]. 

Preceding the introduction of direct-acting antivirals 
(daas), interferon (ifn) based regimens and ribavirin 
were the standard of care in hcV infection. Patients 
with β-ΤΜ were a population difficult to cure, with poor 
response to treatment and higher hcV reactivation rates 
[10-13]. in addition, ribavirin administration induces 
increased transfusion requirements and elevated body 
iron accumulation [14,15]. daas revolutionized the 
treatment against hcV, achieving unprecedented rates 
of sustained virological response (SVr>90%) without 
significant adverse effects [16,17].

however, the progression of liver fibrosis following 
treatment with novel agents in patients with β-ΤΜ has 
not yet been thoroughly clarified. transient elastography 
(te) is a non-invasive diagnostic tool, used to assess liver 
stiffness, and a surrogate marker of fibrosis, through 
analysis of vibration generated mechanical waves. Mark-
edly, te measurements are not influenced by liver iron 
deposition and provide satisfactory accuracy in predict-
ing hepatic fibrosis in hcV-infected patients with β-ΤΜ, 
comparable to liver biopsy [18-21]. 

the aim of this study was to assess the impact of 
daas on liver fibrosis in β-ΤΜ patients with chronic hcV 
infection with the utilization of te.

MATErIALS AND METHoDS
Study population

in this observational study registering real-world 
experience, recruitment took place in the university 
hospital of Patras in a period from January 2015 up 
until July 2019. inclusion criteria were: 1) transfusion-
depended, well-established β-tM 2) chronic hepatitis c 
(chc) infection, defined by positive hcV rna test for at 
least 6 months, and 3) treatment with daas. Patients with 
hepatitis B virus (hBV) or human immunodeficiency virus 
(hiV) co-infection were excluded. all patients were under 
regular chelation therapy, according to their individual 
features. Once the specific population of the study was 
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measurements and the total number measurements was 
used to describe the success rate. Only the examinations 
with at least 10 validated measurements, success rate 
of at least 60% and interquartile range (iQr) of less than 
30% of the median te value were considered reliable. 
the results were expressed in kilopascals (kPa). cut-off 
values for diagnosing different stages of hepatic fibrosis 
were predefined. te value ≥ 12 kPa was considered 
indicative of cirrhosis (f4), whereas a limit of 7.9 kPa was 
used to discriminate mild or no liver fibrosis (f0/f1) from 
moderate to severe fibrosis (f2/f3) [19,25]. all patients 
had their liver stiffness re-assessed within 6-12 months 
after the end of treatment.

Treatment
treatment regimens were administered, taking into 

consideration the patient’s hcV genotype, the availability 
of pharmaceutical agents and the Greek national 
and european guidelines for hepatitis c therapeutic 
intervention [22,26]. Patients were reimbursed for their 
treatment in accordance to the Greek national insurance 
system. interferons had been the fundamental drug 
before the breakthrough of daas in the last decade and, 
thus, most of our patients (n=7, 63.6%) had received 
ifn-based treatment in the past.

in this study, five different regimens using daas 
were administrated: (i) SOf/ldV: a co-formulation 
of Sofosbuvir (SOf), a nucleotide analogue nS5B 
polymerase inhibitor, with ledipasvir (ldV), a nS5a 
inhibitor; (ii) GrZ/eBr: a co-formulation of Grazoprevir 
(GrZ), a nS3/4 protease inhibitor, with elbasvir (eBr), 
a nS5a inhibitor; (iii) OBV/PtV/r +dSV: a combination 
of dasabuvir (dSV), a non-nucleotide analogue nS5B 
polymerase inhibitor, with a co-formulation of Ombitasvir 
(OBV), a nS5a inhibitor, with paritaprevir (PtV), a nS3/4 
protease inhibitor, boosted by ritonavir (r); (iv) SOf/Vel: 
a co-formulation of Sofosbuvir (SOf) with Velpatasvir 
(Vel), a nS5a inhibitor; (v) SOf+dcV: a combination of 
Sofosbuvir (SOf) plus daclatasvir (dcV), a nS5a inhibitor. 

deferoxamine was the first line agent of the chelation 
therapy in the majority of our patients. for patients 
exhibiting poor compliance, intolerance or side effects an 
alternative oral compound was used, either deferiprone 
or deferasirox. combination of two chelators for 
undertreated individuals was in the physician’s discretion.

Statistical analysis
continuous variables were presented as medians 

(interquartile range, iQr). frequency data were presented 
as absolute numbers and percentages, while comparison 
between categorical variables was performed with 

Pearson’s chi-squared test or two-sided fisher’s exact 
test, when applicable. for non-parametric paired samples 
Wilcoxon rank sum test was applied. Statistical analysis 
was performed with the SPSS statistical software package 
(version 26.0; SPSS, chicago, il, uSa). the threshold of 
statistical significance was set at 5% (p≤0.05).

rESULTS
Patients’ characteristics

fifty-four patients with transfusion depended β-ΤΜ 
and chc infection, who received anti-hcV treatment, 
were identified in university hospital of Patras. among 
them, eleven individuals without hiV/hBV co-infection 
were treated with daas and, thus, were enrolled in our 
study. the main clinical and laboratory findings of these 
patients are presented in table 1. 

the most prevalent hcV genotype was genotype 
3 (n=5, 45.4%), whereas genotype 1 and genotype 2 
virus were each identified in one patient. chelation 
therapy remained unchanged during the period of 
daas treatment and most of the patients received 
deferoxamine, as part of their chelation treatment (n=9, 
81.8%). although adherence was reported to be optimal, 
manifestations of iron deposition in endocrine glands, 
such as hypogonadism (n=6, 54.5%), diabetes (n=2, 
18.2%) and thyroiditis/hypothyroidism (n=5, 45.4%), 
were observed in remarkable rates. heart disease, 
a primary cause of mortality and morbidity in β-ΤΜ 
was recorded in 4 (36.4%) cases, while 4 other (36.4%) 
patients were diagnosed with liver cirrhosis.

Treatment
Seven patients with unsuccessful ifn-based therapy 

plus 4 patients, who had not received treatment in the 
past, were assigned to be treated with daas [median age: 
46 (40-57), median follow-up: 35 months (iQr: 24-36.5)] 
(figure 1). SOf/ldV was administrated in 1 patient (9.1%), 
GrZ/eBr in 2 patients (18.2%), OBV/Prt/r+dSV in 1 patient 
(9.1%), SOf/Vel in 2 patients (18.2%) and SOf+dcV 
in 5 patients (45.4%). the selection of daas between 
individuals with different hcV genotypes is displayed 
in figure 2. all patients (n=11) responded to treatment 
and their serum hcV-rna turned to be undetectable 12 
weeks after the end of treatment (SVr=100%).

Baseline transient elastography
Prior to daas administration, liver fibrosis was 

assessed in all patients with te and median liver stiffness 
was found 10.3 kPa (iQr 6.1-14.6). there were no cases of 
failure in the performance of te, as 60% success rate and 
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Figure 1. flowchart of patients. β-tM: beta thalassemia; hcV: 
hepatitis c virus; chc: chronic hepatitis c; ifn: interferon; daas: 
direct-acting antivirals; SVr: sustained virological response.

iQr less than 30% of the median te value were achieved 
in all patients. applying the correspondence of te values 
to stages of liver fibrosis, patients were classified in the 
following categories of liver damage: f0-f1/f2-f3/f4: n=4 

(36.4%)/n=3(27.3%)/n=4(36.4%). interestingly, patients 
previously treated with inf presented significantly higher 
baseline te values in comparison with treatment-naïve 
patients [14.4 kPa (iQr 9.8-14.9) vs 5.75 kPa (iQr 4.45-
9.3); p=0.038].

furthermore, a t2* Mri was performed to quantify 
lic in 6 patients and median value was found 4.2 mg/ 
(g dry weight) (iQr: 2.6-7.9). in agreement with previous 
studies, no correlation was identified between lic and 
te results (r=0.123, p=0.816) [18-20].

Liver fibrosis regression
the effect of daas on liver fibrosis was evaluated 

using ΤΕ within the first post-treatment year (range: 6-12 
months). additionally, in 5 individuals liver stiffness was 
re-assessed during the following years of surveillance 
(range:12-48 months). Median te value of the first post-

Table 1. Baseline characteristics of the patients.

age, years 46 (40-57)

Male sex, n (%) 4 (36.4)

follow-up, months 35 (24-36.5)

BMi, kg/m2 23 (22-25) 

hcV genotype, n (%)

  1 1 (9.1)

  2 1 (9.1)

  3 5 (45.4)

  4 4 (36.4)

chelation agent, n (%)

  deferoxamine 4 (36.4)

  deferiprone 1 (9.1)

  deferasirox 1 (9.1)

  deferoxamine + deferiprone 5 (45.4)

cirrhosis, n (%) 4 (36.4)

Splenectomy, n (%) 8 (72.7)

Mri liver iron concentration a, μg/g 
dry weight

4.2 (2.6-7.9)

ifn-experienced, n (%) 7 (63.6)

fibroscan, kPa 10.3 (6.1-14.6)

aSt, iu/ml 39 (35-76)

alt, iu/ml 77 (33-138)

Bilirubin total, mg/dl 1.7 (1.4-2.5)

albumin, g/l 45 (42-47)

hemoglobin, g/l 10 (9.5-11.2)

Platelet count, x109/l 435 (258-506)

diabetes, n (%) 2 (18.2)

heart disease, n (%) 4 (36.4)

Osteoporosis, n (%) 5 (45.4)

hypogonadism, n (%) 6 (54.5)

thyroidopathy, n (%) 5 (45.4)

notes: Quantitative values are presented as median (interquar-
tile range). a data available on 6 patients.

abbreviations: hcV, hepatitis c virus; BMi, body mass index; ifn, 
interferon; Mri, magnetic resonance imaging; alt, alanine ami-
notransferase; aSt, aspartate aminotransferase.

Figure 2. daas selection among patients with different hcV geno-
types. daas: direct-acting antivirals; SOf: Sofosbuvir; ldV: ledipasvir; 
Vel: Velpatasvir; dcV: daclatasvir; GrZ: Grazoprevir; eBr: elbasvir; 
OBV: Ombitasvir; PtV: Paritaprevir; r: ritonavir; dSV: dasabuvir.
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treatment year was significantly decreased compared 
to baseline measurements [6.7 kPa (iQr: 4.8-8.8) vs 10.3 
kPa (iQr 6.1-14.6); p= 0.013]. in patients with repeated 
post-treatment lSMs median te remained unaltered 
during the following years [5.6 kPa (iQr: 5.2-8.3) vs 6.7 kPa 
(iQr: 4.8-8.8); p=0.461] (figure 3). Moreover, significant 
improvement of liver fibrosis was observed when the 
most recent lSMs of the patients [median liver stiffness 
was 6.7 kPa (iQr: 4.3-8.8)] were compared to their baseline 
values (p=0.016).

notably, all but two patients had lower te value in 
their most recent assessment, in comparison to their 
baseline measurement (figure 4). even though 7 (63.6%) 
individuals had baseline liver stiffness corresponding 
to ≥f2 stage of fibrosis (≥7.9kPa), only 3 of them 
maintained a te value above 7.9 kPa in post-treatment 
measurements (figure 5). importantly all patients, who 
had pre-treatment lSMs indicative of cirrhosis (n=4), 
were classified as having an improved stage of liver 
fibrosis in their post-treatment te examination (te<12 
kPa) (figure 4, 5).

Safety
all daa-based treatment regimens were well-tolerated 

and no major adverse events were reported. clinically 
significant drug-drug interactions between daas and 
chelation therapy were not observed. adherence to 
treatment was optimal and early discontinuation was 
not recorded. 

during the study follow-up, one 51 years-old male 
patient, who was diagnosed with hepatocellular 
carcinoma died.

DISCUSSIoN
the present study demonstrates that successful 

treatment with daas in β-ΤΜ patients with hepatitis c 
infection contributed to decreased post-treatment liver 
stiffness measurements (lSMs). daas appear to induce 
regression of hepatic fibrogenesis and even potential 
reversal of cirrhosis.

Various studies have provided estimates of liver 
fibrosis regression after daas treatment [27-38]. Our 
analysis focused on a particular subgroup of hcV 
infected patients, those with underlying β-ΤΜ. the 
key strength of our investigation is that the impact of 
daas was assessed with paired te measurements in 
the course of a longer-term follow-up period compared 
to previous studies [27-38]. Post-treatment lSMs were 
carried out at least 6 months after the end of treatment 
(eOt). Besides, in certain cases, we conducted repeated 
post-treatment te examinations over a period spanning 

Figure 3. Boxplots of transient elastography measurements in 
patients: (i) before the administration of direct antiviral agents, 
(ii) during the first year after treatment, (iii) during the following 
years of monitoring.

Figure 4. liver stiffness measurements in patients (i) before the 
treatment with direct-acting antiviral agents, (ii) during the first 
year of follow-up, (iii) during the following years of monitoring.

Figure 5. classification of patients in groups corresponding to 
different stages of liver fibrosis in accordance with predefined 
transient elastography cut-off values. in the first column patients 
are categorized before the administration of direct-acting antivi-
rals, while in the second column patients are categorized based 
on their most recent post-treatment liver stiffness measurement.
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48 months. hence, the continuing improvement of 
lSMs was appraised, allowing us to consolidate the 
assumption of liver fibrosis regression in patients treated 
with daas.

liver stiffness change has been investigated in 
different categories of patients undergoing treatment 
with novel antivirals [27-38]. there is solid evidence 
that achieving SVr is related with decreased lSMs in 
accordance to our findings. More accentuated decline 
has been described in individuals with advanced liver 
disease [27,31-34,39]. in line with this, as portrayed in 
figure 4, our patients with baseline te measurement 
equivalent to cirrhosis (>12 kPa) demonstrated improved 
stage of fibrosis in post-treatment lSM. nevertheless, 
current data suggest that cirrhosis does not necessarily 
resolves in patients attaining SVr and might persist in 
a rate as high as 60%, potentially aggravated by the 
coexistent iron overload [38,40].

te is a simple, noninvasive technique with satisfactory 
inter- and intra-observer reproducibility and has 
acquired an established role in the assessment of liver 
fibrosis in chc by measuring hepatic stiffness [23,41]. 
d’ambrosio et al. underlined that te, although in post-
eradication patients has lower sensitivity and, thus, lacks 
the ability to reliably exclude advanced liver disease, still 
remains a specific tool with high confirmatory strength 
in diagnosing cirrhosis. this might be attributable to 
the fact that, while cirrhosis is characterized by a shift 
from lobular to nodular architecture followed by annular 
fibrosis, in some cases nodular organization with trivial 
fibrous tissue is observed in post-SVr biopsies (bona fide 
cirrhosis) [40]. Obviously, te retains its place as a reliable 
method for monitoring, versus consecutive invasive 
liver biopsies, which are plagued by sampling error and 
procedural risk of pain and hemorrhage. One basic factor 
for unreliable te examination is obesity and particularly 
BMi >28 kg/m2. this explains the absence of invalid 
measurements in our study taking into consideration 
that our patients had a median BMi of 23 kg/m2 (iQr: 
22-25) [42].

Whether lower lSMs mirror a regression of liver 
fibrosis remains controversial. it has been reported that 
the reduction of te value correlates significantly with 
pre-treatment alt level, a marker of necro-inflammatory 
hepatic activity [29,33,43]. in addition, a steeper decline 
of lSMs is witnessed during treatment rather than 
during the post-SVr period [29,38,39]. hence, it has 
been supported that the observed improvement is 
mainly driven by suppression of liver inflammation 
due to viral eradication, rather than reversal of fibrotic 

histopathology. On the contrary, chan et al. reported 
significant lSM decline between eOt and 12 months 
after, suggesting a combination of improvement in liver 
fibrosis and continued resolution of inflammation [31]. 
Moreover, studies comparing paired biopsies before 
and 6 months after ifn-based treatment indicate that a 
significant proportion (30-56%) of responders presented 
improved liver parenchyma histopathology [44,45]. 
therefore, regression of fibrosis is possible as early as 
6 months after achieving SVr. Our analysis was based 
on examinations that took place at least 6 months after 
the eOt and, possibly, depicts a degree of restored liver 
architecture without overlooking the parallel effect 
of the deescalated viremia-induced inflammation. 
however, patients with advanced liver disease in pre-
treatment evaluation should be under close surveillance 
during follow-up because reduced te values might be 
overestimated and not necessarily portray sufficient 
recovery of hepatic damage [46].

transfusion-dependent β-ΤΜ cases with underlying 
hcV infection represent a challenging patient group 
for clinicians. Particularly, chc and high liver iron 
concentration due to transfusions are two separate 
but co-existing risk factors for developing advanced 
fibrosis and, eventually, cirrhosis. the era of daas 
was accompanied with impressive rates of viral 
clearance even in populations with β-ΤΜ. indeed, the 
highly effective treatment with daas in our patients 
(SVr=100%) was previously published as part of a 
large-scale Greek multicenter study [16]. according 
to the european association for the Study of liver 
(eaSl) the ifn-free, ribavirin-free anti-hcV regimens for 
patients with hemoglobinopathies are recommended 
to be similar to standard treatment [23]. Besides, close 
monitoring is indicated after hcV eradication, due 
to residual danger of developing hcc [47]. there is 
a growing consensus that all patients with advanced 
fibrosis, namely f3 or f4 fibrosis before hcV treatment, 
should continue to be screened twice a year for hcc 
with a low‐risk, noninvasive method such as ultrasound 
[47,48]. in a large retrospective study including 29,033 
patients treated with daas, ioannou et al. have reported 
that, except from cirrhotics, patients without cirrhosis 
but with fiB-4 scores ≥3.25 have a high enough risk 
to merit hcc surveillance, especially if fiB-4 remains 
≥3.25 post-SVr [49]. this is crucial in β-ΤΜ patients, 
where underlying liver siderosis plays a pivotal role in 
fibrogenesis and consists a per se risk factor for end 
stage liver disease and hcc. in a recent panhellenic 
survey of neoplastic diseases, occurring among patients 
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with β-tM and other hemoglobinopathies, hcc was 
the most common cancer and was mainly attributed 
to the coexistent chc infection [50]. Moreover, as 
reported by triantos et al. poor adherence to chelation 
treatment, instead of antiviral therapy, is a predictor 
of worse prognosis in β-ΤΜ with chc [10]. therefore, 
implementation of regular monitoring and strict 
adherence to chelation treatment should be prioritized 
even after achieving SVr.

We acknowledge certain limitations of the current 
study. firstly, the relatively small sample size reduces its 
statistical power and does not allow us to test specific 
parameters, such as cirrhosis, which might influence lSM 
improvement. however, β-ΤΜ constitute a small group 
between patients with chc, implicating a demanding 
recruitment process. furthermore, patients did not 
undergo sequential liver biopsies, which remain the 
benchmark of assessing liver fibrosis, in order to confirm 
histological alterations at time of lSMs. nevertheless, 
the conduction of repeated post-treatment te 
examinations during a long-term follow-up lessened 
the confounding effect of rapid regression of viremia-
associated inflammation and confirmed the ongoing 
improvement of liver fibrosis.

in conclusion, the present study illustrates that 
treatment with daas in patients with β-ΤΜ is associated 
with significant improvement of te values in line with 
current knowledge concerning other patient groups 
with chc. We assume that this improvement, to a 
certain extent, accounts for a regression of hepatic 
parenchyma fibrosis without underestimating the 
parallel impact of the resolved inflammatory activity. 
although reversal of cirrhosis can be hypothesized under 
circumstances, te alone lacks the strength to confirm it. 
Patients with β-ΤΜ should be closely monitored after 
hcV eradication, especially those with advanced liver 
disease, since residual liver damage leading to the 
development of eventual hepatic complications is not 
yet fully elucidated. longer follow-up period, larger 
cohort of patients and assessment of liver histology are 
some of the characteristics of additional studies that 
are essential in order to comprehensively interpret the 
long-term impact of novel antiviral therapy on patients 
with β-ΤΜ major.
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An investigation of dentists’ knowledge, 
attitudes and practices towards infectious 
diseases in Greece
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George Moutousis4, Charalambos Gogos1

Abstract
Background: a difficulty of patients with infectious diseases to access dental care is still identified worldwide. We aimed 
to explore dentists’ knowledge and attitude towards infectious diseases in Greece, where no data is currently available.
Methods: We performed a survey among dentists of a wide region of Southwestern Greece, via electronic distribu-
tion of anonymous questionnaires, within a period of three months.
Results: Of 199 questionnaires that were delivered to dentists, 60 (30%) were finally completed and returned. the 
majority of participants were males (53.3%) and below 45 years of age (65%). almost all had studied dentistry in 
Greece (90%) and practiced dentistry in the private sector (96.7%). Most practised in large urban centres (78.3%), and 
treated between 5-10 patients in a typical working shift (75%), assisted by other personnel (61.7%).  Knowledge upon 
id was found to be poor; nonetheless, 56.7% showed confidence of appropriate action post occupational exposure. 
the majority (81.7%) treat any patient as potentially contagious, however, only 51.7% were willing to treat a patient 
with id upon disclosure. Occupational exposure has been common (71.7%), without any major long-term physical 
or psychological consequences (95.5%) following immediate advice from an id specialist (32.6%). no correlation was 
found between any socio-demographic characteristic and knowledge on id or current practice, although, a trend 
towards reluctancy (r=-0.247) to treat patients with id (p=0.05) was detected. 
Conclusion: although, dentists’ compliance with universal precaution measures is satisfactory, knowledge on infec-
tious diseases is poor, potentially hampering access to care for these patients

Key words: Infectious diseases; occupational exposure; dentists; HIV; access to care

INTroDUCTIoN
dental care is not free from infectious disease trans-

mission risk [1,2]. cross-infection during dental practice 
can occur through infected blood, air droplets, saliva, 
and instruments contaminated with secretions between 
patients and healthcare workers [3]. dental care provid-
ers have an ethical and legal obligation to treat patients 
suffering from infectious diseases [4], in line with respec-
tive dental association recommendations worldwide [5]. 
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issues. for each knowledge question, a score of ‘‘1’’ was 
given for the correct answer and ‘‘0’’ for the incorrect 
or unknown answers. a total knowledge score was 
calculated, and it ranged from 0 to 7.  finally, the aim 
of the third section was to ascertain the precautions 
normally taken during the practice and the cleaning and ⁄ 
or sterilization procedure, to avoid the spread of infection 
between dental healthcare workers and patients and 
among patients, explore relative exposure experience, 
as well as, investigate the relationship between dental 
practitioners and infectious patients, to identify the 
presence of discriminatory behaviour and understand 
motives.

Statistical analysis
differences between group proportions were as-

sessed using chi-square test or fisher’s exact test. two-
tailed tests of significance at the P < 0.05 level were used 
to determine statistical significance and Pearson test 
to explore correlations between knowledge score and 
socio-demographic parameters and attitudes. Statistical 
analysis was performed using SPSS (v.22).

rESULTS
in total, 199 questionnaires were e-mailed, followed 

by respective reminders. Of the 199 questionnaires 
that were delivered to dentists 30% (60) of them 
were completed within the prefixed time period. it 
is important to note that all participants answered all 
questions as in table 1, except for questions 25-29 where 
the denominator was respectively adjusted upon those 
that replied positively in question 24 (43). 

the majority of participants were males (53.3%) and 
below 45 years of age (65%). almost all had studied 
dentistry in Greece (90%) and practiced dentistry in the 
private sector (96.7%). a big proportion practiced in 
large urban centres (78.3%), and treated between 5-10 
patient in a typical 6-hour working shift (75%), usually 
assisted by other personnel (61.7%). 

Knowledge upon transmittable diseases remains 
poor to moderate as suggested by correct answers 
ranging from 0-75% per question. Only 1 dentist scored 
4 correct answers (1.7%), 5 provided 3 correct answers 
(8.3%), while 53 scored 2 or less correct answers (90%) 
in questions examining knowledge on infectious 
diseases. despite that, 56,7% shows confidence and 
supports good knowledge of appropriate action post 
occupational exposure. 

even though, 81.7% of practitioners treat any patient 

nonetheless, recent observations in europe [6,7], suggest 
lack of preparedness against infectious diseases [8] and 
persistent undetected discomfort of dental practitioners 
to treat patients with infectious disease, thus compro-
mising their care [9-11]. 

 Most reports concerning dentists’ knowledge and 
practice towards infectious diseases, patients originate 
from the era before 2000s, following which, immunization 
practices and therapeutic developments significantly 
changed our approach. at the same time, incidents of 
reported occupational exposure have been rare [12-14]. 
no respective data has ever been available in Greece as 
for dentist’s attitude and practice towards patients with 
infectious diseases. Moreover, infection-related occupa-
tional diseases are rarely reported among professionals 
in Greece, similar to other countries [15,16]. Our study 
set out to investigate dentists’ perspectives on infectious 
diseases and explore their knowledge and practices 
towards respective patients.

METHoDS
Study population and methodology

We performed a cross-sectional observational survey 
among dental practitioners-members of the largest 
Greek dental association of Southwestern Greece. to this 
purpose, an anonymous questionnaire was developed 
by a dentist, a hygienist, and 2 specialists in infectious 
diseases and was electronically distributed and reminded 
twice by phone and e-mail, within the respective dental 
association. it was previously approved by the respec-
tive bioethics research committee Π7Θ9/16-10-2018, 
and tested for validity by two independent users. the 
questionnaire was accompanied by an informative 
letter, describing the purpose of the research, the mo-
dalities to fill in the questionnaire and the anonymous 
procedure of the study. about 10-15 min were needed 
to fill in the questionnaire. a 3-month period was fixed 
for data collection, at the end of which the study was 
considered completed.

Structure of the questionnaire
the questionnaire was composed of three major 

sections, containing 35 multiple choice questions 
(table 1). the aim of the first section was to investigate 
personal demographic and epidemiological data (i.e., 
gender; age; area where the professional activity is 
mainly performed; university degree in dentistry; years 
in practice; public or private practice). the second section 
was aimed at investigating the scientific knowledge 
of hygienists on infectious diseases and associated 
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Table 1. Questionnaire on dentist’s knowledge, attitude and practice towards infectious diseases: Dentist Responses.

Sample Size

n=60(%)

Part a. SOciO-deMOGraPhic infOrMatiOn

Question 1. Gender 

Men 32 (53.3)

female 28 (46.6)

Question 2. Age (in years)

25-35 21 (35)

36-45 18 (30)

46-55 15 (25)

56-67 6 (10)

Question 3. How many years in practice?

up to 5 years 18 (30)

5-10 years 6 (10)

10-15 years 9 (15)

Over 15 years 27 (45)

Question 4. You studied dentistry

in Greece 54 (90)

abroad 6 (10)

Question 5. You work in 

Public practice 2 (3.3)

Private practice 58 (96.7)

Question 6. What amount of population does the area you work in have?

up to 10.000 2 (3.3)

10-50.000 11 (18.3)

50-100.000 9 (15)

Over 100.000 38 (63.3)

Question 7. How many patients do you normally examine in a typical 6-hour shift?

5-10 45 (75)

10-20 13 (21.6)

20-30 1 (1.7)

>30 1 (1.7)

Question 8: Do you have a medical or paramedical assistant at your service?

yes 37 (61.7)

no 23 (38.3)
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Sample Size

n=60(%)

Part B. PreSent KnOWledGe

Question 9. Which of the following do you believe are blood or air-borne transmittable diseases?

hBV 51

hcV 43

hPV 29

Measles 32

influenza 56

hiV 58

tuberculosis 54

correct response 11 (18.3)

Question 10: Against which of the following transmittable disease, there is a vaccine available?

hBV 50

hcV 18

hPV 44

Measles 52

influenza 56

hiV 3

tuberculosis 51

correct response 18 (30)

Question 11. For which of the following do you think post-exposure prophylaxis is available?

hBV 26

hcV 21

hPV 6

Measles 10

influenza 17

hiV 30

tuberculosis 34

correct response 0 (0)

Question 12. Are you familiar with actions to take in the case of occupational exposure?

yes, i am confident what actions to take 34

no, i will immediately ask for advice 26

correct response 34 (56.7)

Question 13. For which of the following do you think we should regularly test  
for antibody existence / titres?

hBV 53

hcV 28

hPV 7

Table 1. Questionnaire on dentist’s knowledge, attitude and practice towards infectious diseases: Dentist Responses (continued).
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Table 1. Questionnaire on dentist’s knowledge, attitude and practice towards infectious diseases: Dentist Responses (continued).

Sample Size

n=60(%)

Measles 4

influenza 13

hiV 16

tuberculosis 10

correct response 0 (0)

Question 14. The risk of blood transmission after accidental needlestick injury is higher for 

haV 7

hBV 45

hcV 25

hiV 20

correct response 45 (75)

Question 15. Which of the following pathogens do you think survives more than a couple of minutes 
on surfaces? 

influenza virus 12

M.tuberculosis 11

hBV 33

hcV 26

hiV 16

Measles 3

correct response 3 (5)

PART C: ATTITUDES AND EXPERIENCE

Question 16. Would you be willing to treat an HIV-positive patient or a patient with another 
transmittable disease?

yes 31 (51.7)

no 4 (6.7)

depends on severity of disease 25 (41.6)

Question 17. Do you use protective measures and disinfectant solutions during your surgeries?

yes, in every patient 60 (100)

it depends upon known medical history 0 (0)

Question 18. What kind of protective measures do you usually use?

Only Mask 0 (0)

Only Gloves 1 (1.7)

Only Protective gown 0 (0)

all of the above 59 (98.3)

Question 19. Do you cap your needle after every use?

yes 60 (100)

no 0 (0)
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Sample Size

n=60(%)

Question 20. Do you wash your hands before and after each patient, despite of changing gloves?

yes 43 (71.7)

not always 17 (28.3)

Question 21. Do you use protective membranes on your work area, as well as, the light handle?

yes, always 41 (68.3)

yes, most of the times 12 (20)

rarely 7 (11.7)

Question 22.  Do you disinfect your work area after every patient? 

yes, always 51 (85)

yes, most of the times 8 (13.3)

rarely 1 (1.7)

Question 23. What kind of decontamination measures do you use at your surgery? 

dry - heat 12 (20)

Steam 56 (93.4)

unsaturated chemical Vapor 1 (1.7)

Microwave / ultrasonic Vibrations 1 (1.7)

radiation 1 (1.7)

at least any two of the above 10 (16.7)

Question 24. Have you ever experienced an incident of occupational exposure at your surgery (e.g 
needlestick injury etc)?

yes, once 13 (21.7)

yes, more than once 30 (50)

no 17 (28.3)

Question 25. In case of occupational exposure at your surgery, how many times did this occur during 
a period of one year? 

Once 36 (83.7)

twice 5 (11.6)

More than twice 2 (7.7)

Question 26. In case of occupational exposure at your surgery, what did you do?  

rinse with soap and water 35 (81.4)

use of chlorhexidine solution 32 (74.4)

ask an id specialist for advice, receive post-exposure prophylaxis and follow-up with antibody titre 
measurements

14(32.6)

ask a colleague dentist for any advice 6 (14)

Question 27. In case of occupational exposure did that finally have any physical consequences on you 
or your beloved? 

yes 0 (0)

no, but i took some action 31(72.1)

Table 1. Questionnaire on dentist’s knowledge, attitude and practice towards infectious diseases: Dentist Responses (continued).



102 Karolina akinosoglou, et al

ACHAIKI IATRIKI April - June 2021, Volume 40, Issue 2 

Sample Size

n=60(%)

no, without taking any particular measures 12 (27.9)

Question 28. In case of occupational exposure did that finally have any psychological consequences 
on you or your beloved?

yes 2 (4.7)

yes, but only until i found out i did not get infected 23 (53.5)

no, it happens all the time and represents an occupational risk after all 18 (42)

Question 29. Following an incident of exposure, did you modify anything in your everyday practice?

yes 21 (48.8)

no 22 (51.2)

Question 30. Do you have a standard operation procedure in place, in case of occupational exposure? 

yes 27 (45)

no 33 (55)

Question 31. Do you follow the chemical disinfection procedure required to clean the water tank at 
the end of every day?

yes 27 (45)

no 17 (28.3)

at the end of every week 16 (26.7)

Question 32. Against which of the following have you been ever vaccinated?

haV 17 (28.3)

hBV 56 (93.3)

hcV 12 (20)

tuberculosis 35 (58.5)

influenza 34 (56.7)

Question 33. For which diseases do you regularly test for antibody titres?

haV 5 (8.3)

hBV 54 (90)

hcV 24 (40)

all three 8 (13.3)

Question 34. If so, how often do you check for antibodies?

every 6 months 1 (1.7)

annually 10 (16.7)

every 2- 3 years 22 (36.7)

rarely 27 (45)

Question 35. Do you treat any patient as potentially contagious?

yes, always 49 (81.7)

no, this would make my work more difficult 4 (6.7)

it depends, i always ask the patient and check his/her prescription log 7 (11.7)

Table 1. Questionnaire on dentist’s knowledge, attitude and practice towards infectious diseases: Dentist Responses (continued).
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as potentially contagious and take necessary precautions 
in terms of protective and disinfection/decontamination 
measures, only 51.7% would be willing to treat a 
patient with communicable disease upon disclosure. 
Occupational exposure has been common in 71.7% of 
cases, half of which more than once, without any major 
long-term physical or psychological consequences 
(95.5%) following immediate advice from an infectious 
diseases’ specialist (32.6%). despite exposure, only half 
modified their every practice or set a standard operating 
procedure in place, following incident. immunization 
against hBV is almost universal among dentists (93.3%) 
who check for their serostatus (90%), however, yearly 
vaccination against influenza remains poor (56.7%), even 
though higher than average among other healthcare 
practitioners. 

no correlation was found between any socio-
demographic characteristic and knowledge on infectious 
diseases or current attitudes and practice, although a 
mild trend towards reluctancy (r=-0.247) to treat patients 
with communicable diseases despite good knowledge 
was observed (p=0.057).

DISCUSSIoN
this has been the first study to explore dentists’ 

knowledge, attitude and practice towards infectious 
diseases in Greece. Our pilot survey highlights efficient 
protective and decontamination practices, that - do not 
justify by any means, but - seem to counter – balance 
poor knowledge of dental practitioners of infectious 
diseases and result in few, or no incidents of cross-
infection, as per available national data. nonetheless, 
reluctancy to treat this population remains high, and if 
occupational exposure takes place, validity of adopted 
individual practices is controversial. Our study represents 
a pilot survey and bears limitations further discussed, 
nonetheless, it significantly reflects dentists’ attitudes 
towards infectious diseases, in Greece; a population 
never examined before, while global data remain scarce 
and relatively old. 

Poor or blurry knowledge of infectious diseases 
by dentists is a common observation in many studies 
and various settings [17-25]. in our study, only 10% 
reached 43% (3 points) of maximum knowledge score. 
Knowledge was not associated with age, neither years 
in practice as one would expect and observed in 
other studies [26]. nonetheless, most dentists (56.7%) 
confidently replied, that are well aware of procedures 
to be followed post-exposure, similar to other studies, 

where false perception of adequacy of scientific 
knowledge appears disproportionate to findings 
following direct questions [27]. these observations 
can be worrying, since any further educational effort 
can be hampered, and underlying discomfort or even 
malpractice go undetected. encouragingly, respective 
findings of poor knowledge in croatia and romania 
did highlight the need and wish on behalf of dental 
practitioners to acquire more in-depth education on 
infectious diseases [28,29]

in our study, we found no correlation between 
dentist knowledge and behaviour towards infectious 
diseases. Previous studies in both the uK [30,31] and 
uS [32-34] have also examined dentists’ knowledge, 
attitudes and behaviours in order to assess which factors 
may be influential in affecting dentists’ willingness to 
treat patients with infectious disease like hiV/aidS. 
the proportion of dentists that would treat a patient 
with hiV, hBV or hcV without hesitation ranges from 
20-50% similar to our findings [31]. it seems, that even 
though, admittance of right to equal dental care for 
these patients does exist, most dentists are reluctant 
to be involved themselves to it and refer patients to 
someone else [35,36]. it has been suggested that dentists’ 
behaviour towards patients with infectious diseases is 
inversely related to their current knowledge [5,9,37,38] 
in terms of willingness to treat, but also sense of ethical 
responsibility [31]. age, type and years of practice, as 
well as, type of procedure to be performed, have also 
been reported to be implicated in the decision to treat 
this population [26,27,31,39,40], however, this was not 
detected in our study.

compliance with protective and good hygiene 
measures in this study was high, similar or even 
higher to previous reports [31,41]. interestingly 
however, previous authors have reported the belief 
that, protective measures may not be adequate in all 
cases [42] and infectious patients should be treated in 
a specially adapted dental office (64.2%) [26,43]. Only 
one study did not find changes in the behaviour of 
dentists, despite their awareness that the patient was 
infected [44], in line with the notion that, every patient 
should be treated as potentially infected [23,26]. the 
majority (71%) complied with washing hands and other 
infection control measures, [23] showing improvement 
to previously described practices [45-47]. immunization 
against hBV among dentists was high according to 
international guidelines and other reports in other 
countries [46,48-52], although in developing regions 
only 39.3% completed all three doses [53]. even though, 
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the majority checks for their serostatus in our survey, 
use of repeated performance remains controversial 
following initial seroconversion [54]. 

Occupational exposure has been common in 71.7% 
of cases, a percentage significantly higher than reports 
from South Wales (56%) [55], netherlands (32%) [52], 
italy (>40%) [56] or Jordan; in these studies the authors 
further looked into accidents among dental staff (27%) 
and nurses (35%) [46]. in our study, dentists did ask 
for advice from an expert following an incident at a 
percentage of 32.6%, in accordance to a retrospective 
report in netherlands [52]. Worryingly though, no 
change in every day practice was noticed following 
accidental exposure, while even though our survey 
was not designed to detect for incident reporting, it 
appears that occupational exposure in dental settings 
can go undetected [57].

Limitations
Our study bears significant limitations including a 

convenience sample, a low response rate and a fixed 
time during which it was carried out, in the context of 
a pilot survey that can be further improved, for safer 
conclusions to be drawn. electronic distribution, may 
limit responses to professionals of younger age and 
urban centres that are familiar with worldwide web, 
whereas personal on site contact could further enhance 
response and overcome such obstacles [58]. Our study 
also came from a specific geographical part of Greece, 
hence, results cannot be extrapolated to other areas 
that different socio-demographic conditions may apply, 
even though, our centre remains a reference centre of 
infectious diseases for Southwestern Greece.

CoNCLUSIoN
following this pilot survey, the design of a larger 

nationwide study to capture knowledge and attitudes of 
dentists towards infectious diseases is pivotal. a careful 
description and a full understanding of the numerous 
delicate interpersonal problems arising between dentists 
and patients with infectious diseases are both essential 
to avoid discrimination and offer patients the best 
possible dental health care.
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INTroDUCTIoN
Spontaneous coronary artery dissection (Scad) is a 

rare, non-atherosclerotic cause of acute coronary syn-
dromes (acS) (1.7-4% in recent series) [1]. Scad is caused 
by the sudden disruption of the coronary artery wall, 
resulting in separation of the inner intimal lining from 
the outer vessel wall [2]. advances in imaging techniques 
and better recognition of Scad have led to several new 
insights into this understudied condition [3]. the treat-
ment is interventional [Percutaneous coronary interven-
tion (Pci) or coronary artery bypass grafting (caBG)] or 
conservative, depending on the occurrence of extensive 
ischemia, heart failure or potentially life-threatening 
ventricular arrhythmias. a variety of stressors (emotional 

Late spontaneous healing of a severe 
spontaneous coronary artery dissection 
causing an acute coronary syndrome

Ioannis Vogiatzis, Konstantinos Koutsampasopoulos, Pavlos roditis

Abstract
Spontaneous coronary artery dissection is an uncommon cause of myocardial infarction. young healthy women 
are most frequently affected. dissection of the left main coronary artery is even less common; only 18 cases have 
been reported. We describe the case of a 45-year-old male who presented in our hospital in a stable condition with 
Spontaneous coronary artery dissection (Scad) extending in the middle of the left anterior descending (lad) after 
coronary angiography. coronary angiography performed 6 months later, showed complete angiographic healing. 
the indicated therapeutic approach to hemodynamically stable patients is conservative with spontaneous angio-
graphic healing. Scad is a potential diagnosis in patients, especially females, presenting with symptoms of acute 
coronary syndromes.

Key words: Spontaneous; coronary artery dissection; healing

or physical) trigger-mechanisms are responsible for the 
dissection, as they weaken the arterial wall [4].

We describe the case of a forty-five-year-old male 
with severe Scad which resolved spontaneously after 
six months without any further interventional treatment.

CASE DESCrIPTIoN
a 45-year-old man was admitted to our hospital for 

coronary angiography (ca) and possible Pci after 48 
hours of acS. he was stable with a heart rate of 72beats/
min, blood pressure of 145/95mmhg and oxygen satura-
tion of 99% in room air. he was asymptomatic, without 
any sign of ischemia in the ecG. furthermore, the ecG 
showed St-segment elevation in leads V3-V5 (figure 1), 
hs-troponin blood level was 4.1ng/ml at admission (this 
was the peak troponin value) and chest X-ray (cxr) was 
clear. he reported that he was an athlete of isometric 
exercises (weight-lifting). however, the event was not 
associated with any sport activity.
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Figure 1. ecG showed an St-elevation at V3, V4, V5 leads (arrow).

he had no past medical history or any medication 
history. the patient’s clinical picture pertains to the time 
he was transferred to our hospital for coronary angiog-
raphy, 48 hours after the initial administration.

ca was performed showing a type i dissection ex-
tending in the middle of the left anterior descending 
(lad) (figure 2a, 2B). no other coronary stenoses or 
abnormalities were observed. Given that he was clinically 
stable without any symptoms, we decided to abandon 
any further coronary intervention and to perform a 
simple follow up. the following day, the patient was 
discharged on aspirin, clopidogrel, atorvastatin and 
metoprolol. 

the patient discontinued exercise and after 3 months 
a new ca was performed with precisely the same results. 
(figure 2c). 

however, after 6 months from the first episode, the 
followed ca finally showed complete spontaneous heal-
ing, without any sign of dissection (figure 2d).

DISCUSSIoN
in the present case, even this severe Scad healed 

spontaneously without any interventional treatment. 
We followed up the case with repeated ca every 3 
months to check the condition and to decide follow-up 
therapy. the dissection was spontaneously healed after 
six months and this proves that any aggressive interven-
tional treatment strategy should be reconsidered since 
it induces more complications than benefits in stable 
patients with Scad. 

conservative management in stable Scad patients 
without evidence of ongoing ischemia features a good 
overall prognosis with the majority showing sponta-
neous healing of the dissection on follow-up angiog-

raphy, which is concordant with our patient. When a 
spontaneous coronary dissection is presented, with no 
sign of ischemia, it is recommended a follow-up with a 
conservative strategy [5]. it is scientifically proven that 
in most cases, probable revascularization is associated 
with significantly increased failure rates and complica-
tions [2]. revascularization is restricted to patients with 
hemodynamic instability or ongoing ischemia.

Scad is estimated to be responsible for 0.1 to 0.4% 
of all acS cases. it is an important cause of acS in young 
women, responsible for up to 25% of all acS cases in 
women <50 years of age and up to 25% of cases di-
agnosed during the peripartum period [6]. forty-five 
percent of all cases had no cause identified, highlight-
ing that many cases of Scad remain unexplained [4]. 
the commonest identified predisposing factors were 
postpartum, fibromuscular dysplasia (fMd), connec-
tive tissue disease and hormonal therapy [4]. Potential 
stressors include vigorous physical exertion particularly 
in young male patients, as it was the patient in our case, 
intense emotional stress, sympathomimetic drugs (such 

Figure 2. coronary arteriography (ca) in successive time intervals 
showing the spontaneous dissection and the spontaneous late heal-
ing. a: 48 hours after the presentation (29/3/2016). the arrow points 
to dissection in the middle portion of the left anterior descending 
(lad) artery. B: image from the same ca showing the true and the 
false lumens. c: image 4 months after the initial. the arrow shows 
the lad artery with the same dissection. d: image from a repeated 
ca 6 months after the initial presentation (30/9/2016). the arrow 
points to the region with the previous dissection which spontane-
ously had healed with the restoration of normal coronary flow.

a

c

b

d
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as cocaine, amphetamines), child-birth and Valsalva-like 
activities (such as coughing, retching, vomiting) [7]. 
triggers for Scad are thought to increase shear stress 
on the coronary artery wall, often mediated by elevated 
catecholamine levels and intra-abdominal pressure [8]. 
it is routinely advised to these patients to avoid intense 
isometric exercise (weight lifting as the patient in our 
case), competitive sports and emotional stress [9].

type i dissection, which our patient had in the pre-
sented case, is the classic description of a longitudinal 
filling defect, representing the radiolucent intimal flap. 
there is often contrast staining of the arterial wall with 
a presentation of a double lumen [10].

Prognosis is favorable since our patient was stable. 
the risk for future events is minor, therefore patients 
should be advised of the risk of Scad relapse. there is 
no effective treatment for prevention. an interesting 
observation is that in future relapses the affected ves-
sels are different from them in the initial incident [11].

the time of achieving spontaneous healing varies 
according to different series where repeated ca was 
performed. it has been shown [4] that healing occurred 
>20 days after the dissection, a finding consistent with 
our case where spontaneous healing was late and was 
achieved after 6 months. coronary cta is a reasonable 
method to diagnose and follow cases with coronary 
dissections. however, it presents some limitations as it 
is rather unsuitable for type ii or iii dissections [12]. in 
addition, we had decided to perform an interventional 
method to follow the patient in order to diagnose exactly 
the time he could be healed.

conservative management is preferred in stable 
patients with Scad as most dissected segments will 
heal spontaneously [5]. Medical therapy is based upon 
opinion, with no randomized clinical trials in this area. 
initial treatment is similar to standard acS patients 
with the use of dual antiplatelet agents, heparin and 
beta-blockers to preserve the patency of the true lumen 
and prevent thrombotic occlusion. the duration of phar-
macologic treatment is life-long, except for antiplatelet 
regimen since that clopidogrel could be discontinued 
at the end of one year. Many authors recommend this 
regimen, independently of the use of a coronary stent 
[12]. Glycoprotein iib/iiia inhibitors have also been used 
without complications. however, these agents could 
potentially delay the healing of the intramural hematoma 
and lead to dissection extension. thrombolytic agents 
should not be used due to an increased risk of bleeding 
and extension of intramural hematoma [13]. it is known 

that statins are not routinely recommended in all cases 
with Scad with the exception of specific indications [14]. 
however, the patient had hyperlipidemia. Besides, the 
finding of a single study that statin use was associated 
with higher risks of Scad recurrence was not replicated 
in larger studies [12].

CoNCLUSIoN
Scad should be considered among the differential 

diagnosis in patients presenting with acS, especially in 
particular situations (women, peripartum period, physi-
cal and emotional stress). When a spontaneous coronary 
dissection is observed, without any sign of ischemia, a 
follow-up is recommended with a conservative strategy 
to spontaneous healing. Studies or intensive observations 
are needed to establish a diagnosis and management 
strategy. nature takes care of the rest.

Conflict of interest disclosure: None to declare.

Declaration of funding sources: None to declare.

Author contributions: Ioannis Vogiatzis: design, analysis 
and interpretation, drafting the article, final approval of 
the version; Konstantinos Koutsambasopoulos: conception 
and design, drafting the article; Pavlos Roditis: interven-
tions, acquisition of data, images.

rEFErENCES

 1. rashid hn, Wong dt, Wijesekera h, Gutman SJ, Shanmugam 
VB, Gulati r, et al. incidence and characterization of spon-
taneous coronary artery dissection as a cause of acute 
coronary syndrome. a single-centre australian experience. 
int J cardiol. 2016;202:336-8.

 2. Saw J, Mancini GBJ, humphries Kh. contemporary review 
on Spontaneous coronary artery dissection. J am coll 
cardiol. 2016;68(3):297-312.

 3. Poon K, Bell B, raffel Oc, Walters dl, Jang iK. Spontaneous 
coronary artery dissection: utility of intravascular ultrasound 
and optical coherence tomography during percutaneous 
coronary intervention. circ cardiovasc interv. 2011;4(2):e5-
e7.

 4. Saw J, aymong e, Sedlak t, Buller ce, Starovoytov a, ricci 
d, et al. Spontaneous coronary artery dissection: associa-
tion with predisposing arteriopathies and precipitating 
stressors and cardiovascular outcomes. circ cardiovasc 
interv. 2014;7(5): 645-55.

 5. yamauchi a, nakagawa n, Shibayama K, hirai t, Suzuki t, 
Kitaoka t, et al. complete healing of spontaneous coronary 
artery dissection extending from the left main trunk to the 
left anterior descending and the left circumflex artery. J 
cardiol cases. 2018;18(3):103-5.



110 ioannis Vogiatzis, et al

ACHAIKI IATRIKI April - June 2021, Volume 40, Issue 2 

 6. Garcia na, Khan an, Boppana rc, Smith hl. Spontaneous 
coronary artery dissection: a case series and literature 
review. J community hosp intern Med Perspect. 2014; 4(4).

 7. nienaber ca, Powell Jt. Management of acute aortic syn-
dromes. eur heart J. 2012;33(1):26-35b.

 8. erbel r, aboyans V, Boileau c, Bossone e, di Bartolomeo 
r, eggebrecht h, et al. 2014 eSc Guidelines on the di-
agnosis and treatment of aortic diseases. eur heart J 
2014;35(41):2873-926.

 9. chou ay, Prakash r, rajala J, Birnie t, isserow S, taylor cM, 
et al. the first dedicated cardiac rehabilitation Program 
for Patients with Spontaneous coronary artery dissection: 
description and initial results. can J cardiol. 2016;32(4):554-
60.

 10. alfonso f, Bastante t, cuesta J, rodríguez d, Benedicto a, 
rivero f. Spontaneous coronary artery dissection: novel 
insights on diagnosis and management. cardiovasc diagn 
ther. 2015;5(2):133-40.

 11. Saw J, humphries K, aymong e, Sedlak t, Prakash r, Staro-
voytov a, et al. Spontaneous coronary artery dissection: 

clinical Outcomes and risk of recurrence. J am coll cardiol. 
2017;70(9):1148-58.

 12. ingrassia J, diver d, Vashist a. update in Spontaneous 
coronary artery dissection. J clin Med. 2018;7(9):228.

 13. Buccheri d, Piraino d, cortese B. Spontaneous coronary 
artery dissection: a hint into its diagnosis and therapy. int 
J cardiol. 2016;215:545-7.

 14. tweet MS, hayes Sn, Pitta Sr, Simari rd, lerman a, lennon 
rJ, et al. clinical features, management, and prognosis of 
spontaneous coronary artery dissection. circulation 2012; 
126(5): 579-88.

Corresponding author:

dr ioannis Vogiatzis,  
director of department of cardiology
General hospital of Veroia, 59100 Veroia 
tel/fax: +30 2331359253 +30 6944 276230 
e-mail: ivogia@hotmail.gr



Case report ACHAIKI IATRIKI   |   2021; 40(2):111–114

1General hospital of Patras ‘’St. andrew’’, Patras, Greece
2department of Vascular Surgery, university of Patras Medical 
School, Patras, Greece

received: 18 Sep 2020; accepted: 06 May 2021

Rupture of a Salmonella-infected iliac 
aneurysm: A case report

Ioannis Ntouvas1, Chrysanthi Papageorgopoulou2, Konstantinos Nikolakopoulos2, 
Polyzois Tsantrizos2, Spyros Papadoulas2, Stavros Kakkos2

Abstract
infected aneurysms of the abdominal aorta and iliac arteries, are a rare entity with high morbidity and mortality due 
to sepsis and the possibility of rupture. Salmonella is one of the most common causes of these aneurysms. although 
some cases of endovascular treatment have been reported, open repair remains the gold standard treatment. anti-
biotics have a complementary but significant role in the treatment of infected aneurysms. We present the rare case 
of a 62-year-old man with a rupture of a Salmonella infected iliac aneurysm. the patient, was operated successfully 
with complete excision of aneurysmal sac, debridement of the surrounding infected tissue and arterial revasculariza-
tion via femo-femoral bypass.

Key words: Infected aneurysm; rupture femo-femoral by-pass; Salmonella

INTroDUCTIoN
infected abdominal aneurysm is a rare entity with 

high mortality. it is caused by degeneration of arterial 
wall of either bacterial or fungal infection. its incidence 
is 0,65%-2% of all aortic aneurysms [1]. Salmonella is one 
of the most common and well-recognized organisms 
that is implicated in this serious condition. additionally, 
Salmonella is the only organism that causes infected 
aneurysm from a food-born source. in this article, we 
report the case of a patient that was operated due to 
the rupture of a Salmonella infected iliac aneurysm.

Case
a 62-year-old man heavy smoker, with a history of 

insulin dependent diabetes mellitus, hypertension and a 
coronary angioplasty 8 months ago, was referred to the 

emergency department of our hospital on hypovolemic 
shock. On physical examination, he was tachycardic and 
hypotensive with blood pressure 80/40 mmhg and ap-
proximately 110 - 120bpm. he also suffered from a sud-
den-onset profound paralysis on his left lower extremity. 
Blood tests revealed the following: hemoglobin 9,1 gr/
dl, WBc 26.000 /mm3, crP 27mg/l. after resuscitation 
and stabilization, the patient underwent a computed 
tomography (ct) scan. a left iliac aneurysm rupture 
was detected (fig.1). it is remarkable that ten days ago 
the patient had visited a general practitioner, due to a 
back pain combined with fever, and was prescribed a 
medication for urinary tract infection. 

the patient was immediately taken to the operat-
ing room. a middle line laparatomy was performed 
and a large retroperitoneal hematoma at the left side 
of the abdomen was revealed. after the aorta, right 
common iliac and left external iliac artery clamp-
ing, the hematoma was evacuated. the cause of the 
hematoma was the rupture of a pseudo-aneurysm 
at the left common iliac artery near the bifurcation. 
the sac of the aneurysm and part of the common, 
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external and internal iliac artery were resected fol-
lowing debridement of the surrounding tissue and 
ligature of these arteries. after closing the abdomen, 
we proceeded to a femo-femoral bypass with a Ptfe 
graft (fig 2). Specimens were sent for histopathology 
and culture-sensitivity. at the end of the operation, 
the patient had pulses on both legs and he was admit-
ted to the intensive care unit. Postoperative recovery 
was complicated by an iliac femoral vein thrombosis. 
Paralysis of the left leg remained, probably due to 
chronic ischemia of the sciatic nerve by the pressure 
of the hematoma. Magnetic resonance imaging (Mri) 
on the 10th postoperative day detected osteomyelitis 
of the ilium. Specimens culture yielded Salmonella 
that was multi-sensitive. during hospitalization, the 
patient received ciprofloxacin and clindamycin. he 
was discharged on the 22th postoperative day, receiv-
ing ciprofloxacin and amoxicillin-clavulanic acid twice 
daily for 6 months based on cultures’ results. Six months 
post-operatively, the patient has no laboratory sign of 

infection according to either biological tests or Mri 
findings with a significant improvement at the mobility 
of his left lower extremity.

DISCUSSIoN
the term mycotic was coined by Osler and was 

used in his Gulstonian lectures in 1885 to describe 
multiple aortic aneurysms laden with fungal vegeta-
tions in a patient with bacterial endocarditis. currently, 
the bibliography term has changed to “infected”. the 
most common cause of infected aneurysms is Staphy-
lococcus aureus, followed by Salmonella [2] which is a 
genus of rod-shaped (bacillus) gram -negative bacteria 
of the enterobacteriaceae family. Gastroenteritis is the 
dominant clinical manifestation of this infection. how-
ever, approximately 5% of Salmonella infected patients 
develop bacteremia [3]. Salmonella has the ability to 
invade normal arterial intima and cause endothelial 
infection in the presence of atherosclerosis [4]. as a 
consequence, the arterial wall is digested and a pseudo 
aneurysm is formed. the arteries of diabetic patients 
(especially the aorta and iliac arteries) are likely to be 
affected by Salmonella because of the increased inci-
dence of atherosclerosis and intimal damage as well as 
the reduced immune response. the clinical picture of 
aortitis consists of fever, back pain, and/or abdominal 
pain. in one study, that includes patients with Salmo-
nella bacteremia, 25% of those that were older than 
50 years-old, developed an endothelial infection [5]. 
Salmonella-related aneurysms are known to have a 
fast disease progression with the risk of early rupture 
[6]. the recurrence of Salmonella infection is possible 
due to intracellular survival [7].

ct scan with contrast enhancement is considered to 
be the method of choice to diagnose mycotic aneurysms. 
early changes of aortitis, preceding aneurysm formation, 
include: an irregular arterial wall, periaortic edema, a 
periaortic soft-tissue mass, and periaortic gas. Periaortic 
edema can appear as fat stranding or a hypoattenuating 
concentric rim at ct [8]. 

the gold standard treatment of infected aneurysm 
according to the recent guidelines of eSVS (european 
Society of Vascular Surgery) remains open surgery 
with surgical resection of the infected artery and sur-
rounding tissues followed by either an extra-anatomic 
bypass (eaBG) or in situ interposition graft (iSB) and 
a long-term antibiotic therapy [9]. an alternative op-
tion either as a permanent or as a bridge therapy is 
the eVar (endoVascular aneurysm repair). Patients’ 

Figure 1. left iliac aneurysm rupture.

Figure 2. Mri, femo-femoral by Pass with Ptfe.
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mortality treated non-surgically is about 70–90% 
[10]. in a published review including 57 cases during 
the last ten years, for Salmonella mycotic aneurysms 
only, mortality rates were 21.43% and 7.14 % for 
open and endovascular treatment, with recurrence 
rates of infection 0% and 17.85%, respectively. there 
is no mention for the long-term mortality in this 
study. in the majority of studies, the short-term rates 
of mortality in open surgery were 20% - 40% [11]. 
in a German single-center study, the 5-year survival 
rate was 35% [12]. Generally, reports on long-term 
outcome after open repair are scarce. additionally, 
there is a debate over the use of in situ interposition 
graft (iSB) instead of extra-anatomic bypass (eaBG). 
Some authors report similar results between the two 
methods [13]. in contrary, there are a lot of studies 
with higher infection rates in iSB. certainly, eVar is 
another option that recently gains a lot of ground. in 
a european multicenter retrospective study [14] that 
included only aortic infected aneurysms, the 1-month 
survival rate was 91% and the 120-month survival 
was 41%; however, only 19% of deaths, according to 
the study were due to infection. the recurrence or 
persistence of infection remains a big issue for eVar 
treatment despite the promising results. hence, it is 
suggested only for patients with co-morbidities. On 
the other hand, there is no consensus on the length 
of antibiotic therapy. according to some authors, 
there is a tendency to prescribe antibiotic therapy for 
at least 6 weeks. however, because of the possibility 
of recurrence during the first 6 to 12 months, a long-
term antibiotic therapy for 6 months to 1 year or even 
lifelong is under consideration [15]. 

CoNCLUSIoNS
infected aneurysms due to Salmonella infections 

constitute a therapeutic challenge with extremely high 
morbidity and mortality. excision of the aneurysmatic 
sac and surrounding infected tissues followed by revas-
cularization remains the treatment of choice. the alter-
native option, only for patients with co-morbidities, is 
endovascular treatment. antibiotic therapy should be 
continued for a long time, probably for six months to 
one year due to the tendency of recurrence.
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INTroDUCTIoN
natalizumab (tysabri; elan pharmaceuticals and 

Biogen idec) is a humanized igG4 monoclonal antibody 
against a4 integrin which binds to either b7 or b1 in-
tegrin to form a4b7 and a4b1 integrins, respectively. 
as a result, natalizumab blocks both a4b7 – mucosal 
addressin cell adhesion molecule 1 (MadcaM-1) interac-
tion that mediates leukocyte homing to the gut, as well 
as a4b1 – vascular cell adhesion molecule 1(VcaM1) 
interaction, which is important for the migration of 
lymphocytes to the central nervous system (cnS) [1,2].

natalizumab, was first approved by fda in november 
2004, as a quite promising drug for the treatment of re-
lapsing – remitting Multiple Sclerosis (MS). however, its 
manufacturers withdrew the drug from the market and 
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ceased ongoing clinical trials only 3 months later, as 2 
patients with MS and 1 patient with crohn’s disease (cd) 
developed progressive multifocal leukoencephalopathy 
(PMl), a potentially fatal opportunistic infection of the 
central nervous system (cnS) caused by John cunning-
ham polyomavirus (JcV), resulting in two deaths (includ-
ing the cd patient) [1-3]. natalizumab was re-approved 
in 2006 by the fda as a second line treatment for relaps-
ing remitting MS, under a highly restrictive monitoring 
program to better assess and minimize patients’ PMl 
risk, called tOuch (tysabri Outreach: unified commit-
ment to health). later in 2006, natalizumab was also 
approved for MS by the european Medicines evaluation 
agency (eMea), although without a similar monitoring 
program. in 2008, natalizumab was re-approved for the 
treatment of moderate to severe cd again under the 
safety monitoring program tOuch [1,3-5].

EFFICACy oF NATALIZUMAB IN CD
in a systematic review, nelson et al [3] analyzed data 

from five randomized controlled trials (rct) [6-10] in or-
der to determine the efficacy and safety of natalizumab 
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for induction of remission in cd. four out of five rcts 
[6-9] compared one, two or three natalizumab infusions 
(3mg/kg, 6mg/kg, 300mg, respectively) with placebo 
while one study [10] compared three natalizumab 
plus infliximab infusions with infliximab plus placebo. 
the authors concluded that natalizumab was effective 
for the induction of remission and clinical response in 
some patients with moderate to severe active disease. 
More specifically, one infusion of natalizumab was 
significantly superior to placebo for the induction of 
remission at 2 and 4 weeks, as 85% and 76% of patients 
in the natalizumab group compared to 90% (rr 0.94, 
95% ci 0.89 to 0.98) and 83% (rr 0.91, 95% ci 0.86 to 
0.96) of patients in the placebo group, respectively, 
failed to enter remission. furthermore, one infusion 
was significantly superior to placebo for the induction 
of clinical response at 4 weeks (49% vs 61%; rr: 0.78, 
95% ci: 0.66-0.92). two infusions were significantly su-
perior for the induction of remission at 6 and 8 weeks 
(66% vs 76%; rr: 0.85, 95% ci: 0.78-0.93 and 66% vs 
77%; rr: 0.85,95% ci: 0.76-0.95, respectively).three 
infusions were also significantly superior to placebo 
for the induction of remission and clinical response at 
12 weeks (61% vs 73%; rr: 0.85, 95% ci: 0.78-0.98 and 
39% vs 53%; rr: 0.76, 95% ci: 0.67-0.86, respectively).
thus, it seems that the benefit tends to increase with 
additional infusions of natalizumab. in addition, post hoc 
subgroup analysis demonstrated significantly greater 
response in patients with objectively confirmed active 
inflammation (such as high crP) or chronically active 
disease despite the use of conventional therapies (im-
munosuppressants and anti-tnf agents). in the study 
which compared combination therapy of natalizumab 
and infliximab with placebo and infliximab [10], there 
was no statistically significant difference in remission 
rates at 10 weeks. however, post hoc subgroup analysis 
suggested that patients with higher cPr levels achieved 
higher rates of remission with combination therapy [3]. 
in a retrospective study, Bellaguarda et al [11] confirmed 
natalizumab’s efficacy in cd. they reported decreased 
risk of a subsequent surgery in patients treated with 
natalizumab compared with patients that did not receive 
natalizumab, while history of cd, fistulizing disease and 
perianal disease were associated with an increased risk 
of surgery in cox regression analysis.

ADVErSE EFFECTS
as far as adverse effects are concerned [3], natali-

zumab was generally well tolerated with consequent 
results in all five aforementioned studies [6-10]. adverse 

effects occurred infrequently and there was no statisti-
cally significant difference in the proportion of patients 
who experienced adverse effects or discontinued treat-
ment between the natalizumab group treated with one, 
two or three infusions (300mg or 3mg/kg or 6mg/kg) 
and the placebo group. Similarly, there was no significant 
difference in the rates of serious adverse effects among 
studies. common adverse effects included headache, 
abdominal pain, arthralgia, colitis, nausea, vomiting, 
pharyngitis, influenza syndrome, hypersensitivity-
like reactions and development of antibodies against 
natalizumab, while serious adverse events included 
exacerbation of cd and complications of cd such as 
intestinal obstruction. the anti-natalizumab antibodies 
were associated with infusion and hypersensitivity-like 
reactions as well as loss of efficacy. One of the studies 
[8] suggested that concomitant use of immunosup-
pressive drugs and corticosteroids might be protec-
tive against antibody formation. however, one patient 
under combined 6-mercaptopurine and natalizumab 
therapy was diagnosed with B-cell lymphoma. none 
of the included studies reported tuberculosis or op-
portunistic infections, but two patients developed a 
malignancy (basal cell carcinoma and B-cell lymphoma, 
respectively). the study that compared combination 
therapy of natalizumab and infliximab with infliximab 
and placebo [10] demonstrated similar rates of side 
effects, drug discontinuation and serious side effects 
across groups at 10 weeks. common adverse events 
in this study [10] included headache, worsening of cd, 
nausea, and nasopharyngitis.

although, these studies demonstrated quite encour-
aging results regarding the safety profile of natalizumab, 
they were not designed to detect serious and rare ad-
verse effects as the maximum duration of follow-up was 
12 weeks [3]. as already mentioned, two patients with 
MS and one patient with cd treated with natalizumab 
developed PMl [1-3,5]. the cd patient that participated 
in the enact-1 trial [8] and was diagnosed with PMl, 
received 3 doses of natalizumab every 4 weeks during 
the study period (starting from March 2002) followed by 
5 further doses of open label natalizumab every 4 weeks 
(starting from february 2003). Since the diagnosis of cd, 
the patient had received multiple immunosuppressive 
treatments including infliximab and azathioprine, the 
last doses of which were given 20 and 8 months before 
admission, respectively. the patient was admitted with 
severe confusion and disorientation in July 2003, one 
month after the last dose of natalizumab, following 
a total of 8 doses of the drug. the patient was falsely 
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diagnosed with astrocytoma and was finally reclassi-
fied with the diagnosis of PMl in 2005. as frozen serum 
analysis demonstrated, JcV dna appeared in serum 3 
months after the initiation of open-label natalizumab 
or 2 months before admission. in conclusion, this pa-
tient manifested symptoms of PMl after 17 months of 
intermittent treatment with natalizumab, (i.e., 8 doses of 
natalizumab), a time interval beyond the observational 
period of studies conducted at the time of natalizumab’s 
fda approval [12].

PML rISK
Since PMl is the most concerning adverse event 

and the major reason for which natalizumab does not 
constitute an appealing option among the available 
inflammatory bowel disease regimens, an attempt is 
made in the next section to analyse its pathogenesis and 
the subgroup of patients with the higher risk to develop 
PMl, in order to assist the prevention of this outcome.

PMl is caused by JcV, a polyomavirus that affects al-
most exclusively severely immunocompromised patients 
with mainly cell-mediated immune response defects 
such as hiV infected patients, patients with hematologic 
malignancies and organ-transplanted patients. JcV is 
usually acquired during childhood, while seropositiv-
ity in the general population ranges from 39% to 91% 
[5,13,14]. Once the virus enters the host, it can infect 
the kidneys, the lymphoid tissue and the bone marrow 
(cd34+, cd19+, cd20+ lymphoid cells) and establish 
either a persistent or a latent infection. natalizumab, 
unlike other immunosuppressive drugs, has two unique 
features that increase the risk of PMl. firstly, natalizumab 
forces cd34+ cells, which can differentiate to B – cells, 
to migrate from the bone marrow to the peripheral 
circulation. Some of these cells then differentiate to 
B-cells. Secondly, natalizumab upregulates transcrip-
tion factors found in cd19+ and cd20+ cells. these 
transcription factors also bind to JcV dna transcription 
sites and promote its replication in latently infected 
cells. although some of these cells might be detected 
by the immune system, JcV infected circulating B-cells 
as well as free virions, can reach and enter the brain, 
where JcV causes lytic infection of oligodendrocytes 
resulting in demyelination foci [13]. Symptoms vary 
depending on the brain areas involved, ranging from 
focal neurological deficits to cognitive impairment, often 
leaving patients with severe and permanent disabilities 
[13], while mortality rates approach 25% [5].

following these incidents, the manufacturers in as-
sociation with the national institutes of health (nih), 

conducted a retrospective investigation to assess the 
risk of PMl in patients treated with natalizumab. data 
from 3116 patients who participated in clinical trials 
of natalizumab for the treatment of MS (n=1869), cd 
and rheumatoid arthritis (both n=1247) were evaluated 
[15]. clinical history, physical examination and Mri 
were used to rule out PMl. Patients with any abnormal 
finding consistent with PMl were referred to an inde-
pendent adjudication committee for further evaluation 
with cerebrospinal fluid testing, and those fulfilling all 
these criteria, received the diagnosis of PMl. finally, 
the investigation didn’t reveal any new cases of PMl 
and suggested that the incidence of PMl in patients 
exposed to natalizumab was 1 case per 1000 patients 
in the population that received a mean of 17.9 monthly 
doses of natalizumab. however, the exact duration of 
treatment exposure needed to increase the odds of PMl 
development remains unknown. the median exposure 
in patients with cd was 7 infusions [15]. So far, three 
factors are known to increase the risk of PMl in natali-
zumab treated patients: longer duration of treatment, 
prior use of immunosuppressants and the presence of 
anti-JcV antibodies [14,16].

More recently, Bloomgren et al analysis [16] on MS 
patients provided an algorithm based on the three risk 
factors mentioned above, which could help minimize 
the risk of PMl. What is worth mentioning is that the 
risk increases with longer duration of treatment with 
the greatest increase occurring after 2 years of therapy. 
in addition, no seronegative patient developed PMl at 
the time of the analysis, since no seropositive patient 
had been tested negative before being diagnosed with 
PMl and the incidence of 0.09 cases per 1000 patients 
was calculated after a sensitivity analysis was performed, 
taking into consideration the false negative rate of 
anti-JcV antibody assay [16]. today, the introduction of 
anti-JcV antibody index provides another useful tool, 
that allows more accurate risk stratification of PMl via 
improving detection of low anti-JcV positive responses, 
thus minimizing intermittent positivity and false nega-
tive results [17]. ho et al [18] calculated the PMl risk 
in seropositive patients treated with natalizumab, de-
pending on yearly exposure to natalizumab and prior 
immunosuppressant use and further stratified it with 
the anti-JcV antibody index. PMl risk is considered to 
be low at anti-JcV antibody index values of 0.9 or less 
and increases at values of 1.5 or more. for patients with 
anti-JcV antibody index less than 0.9, the cumulative 
risk is estimated to reach 1.6 per 1000 patients for a 
period of 6 years or 72 infusions of natalizumab and 
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remains less than 1 per 1000 patients for a period of 4 
years or 48 infusions (0.6 per 1000). for patients with an 
index more than 0.9 but less than 1.5, the cumulative 
risk is 8.5 per 1000 patients for a period of 6 years (72 
infusions) and remains less than 1 per 1000 patients (0.3 
per 1000) for a period of 2 years (24 infusions). as for 
patients with an index more than 1.5, the cumulative 
risk for a period of 6 years is 28 per 1000 patients and 
remains less than 1 per 1000 (0.2 per 1000) only for a 
period of 1 year of exposure (12 infusions). however, 
the numerically largest increase in risk is observed after 
3 years of exposure in all three index categories. More 
specifically, for patients with an index less than 0.9, 
the risk rises from 0.2 for a 3-year exposure period to 
0.6 per 1000 patients for a 4-year exposure period. for 
patients with an index more than 0.9 but less than 1.5 
the risk rises from 1.1 to 3.1 per 1000 and for patients 
with an index more than 1.5 the risk rises from 3.7 to 
10.4 per 1000 patients [18]. thus, the greatest increase 
in PMl risk in this study was observed after 3 years of 
treatment [18] in contrast to the study by Bloomgren 
at al [16] where the greatest risk was observed after 
the first 2 years.

While all data of JcV seroprevalence are derived from 
MS patients, Bellaguarda et al [11] were the first to assess 
the prevalence of JcV seropositivity among 191 patients 
with cd, the effects of natalizumab treatment and the 
seroconversion rate during treatment. JcV seropreva-
lence was 67.5%, which is in consistence with the rates 
reported in the general population and in the large MS 
populations as well. among the 22 patients who were 
seronegative, only 1 patient became seropositive after 
22 months of treatment. Prior use of thiopurines was 
identified as a risk factor for a positive Jc serology. in 
addition, the use of natalizumab was associated with a 
significantly reduced risk of surgery in both seronega-
tive and seropositive patients, demonstrating its benefit 
in refractory cd [11]. applying these results to all cd 
patients (assuming that they are representative), ap-
proximately one third of patients is seronegative and, 
thus, an appropriate candidate for natalizumab therapy. 
taking into consideration the reported incidence of 0.09 
cases per 1000 patients by Bloomgren et al [16] and the 
fact that no patient actually developed PMl as well as 
the fact that seroconversion rates in MS are 2-3% [5], 
it could be assumed that natalizumab is actually a safe 
option for seronegative patients. regarding the sero-
positive patients with cd, the risk of 1.6 per 1000 after 1 
year and 11.1 per 1000 after 2 years of therapy could be 
deemed low and acceptable for patients suffering from 

refractory disease. Besides, natalizumab treatment could 
be discontinued if patients show no response within 3 
months, making it extremely unlikely to develop PMl [5]. 
Based on data from MS patients, a proposed algorithm 
for patients’ selection for natalizumab treatment in cd 
is presented in figure 1. 

as abovementioned, since 2006 for MS and 2008 for 
cd, natalizumab is prescribed after enrolment in the 
tOuch program. the tOuch program ensures that pa-
tients and health care professionals are informed about 
the risk of PMl associated with natalizumab treatment. 
Only prescribers, infusion centres and pharmacies as-
sociated with infusion centres enrolled in the program 
are allowed to prescribe natalizumab. risk stratification 
includes the three factors known to increase risk of PMl 
and already mentioned: prior immunosuppression 
therapy, number of infusions and duration of treatment, 
as well as positive JcV serostatus. however, although 
JcV serostatus is suggested to be checked every 6 
months throughout treatment, it’s not mandatory. thus, 
this recommendation is not always applied in practice, 
which could compromise patients’ safety, especially 
when no symptom is present (13.3% are asymptomatic 
as reported from Biogen database by august 2016 
[19]). in addition, tOuch provides information about 
concurrent use of antineoplastic, immunosuppressant 
and immunomodulatory drugs and suggests monitor-
ing of patients for other opportunistic infections [4].

as of June 2017, 731 cases of PMl were reported, 
24% of which were fatal with an incidence of 4.21 per 
1000 patients. the majority of cases are associated with 
prior immunosuppression, as it is shown from Biogen 
data collection by february 2017 [20].

FoLLoW-UP oF PATIENTS UNDEr TrEATMENT WITH 
NATALIZUMAB

despite the careful selection of candidates for natali-
zumab treatment, the risk of PMl cannot be eliminated 
and, thus, natalizumab users should be under close 
monitoring. this includes regular anti- JcV antibody and 
neurological examination, as well as Mri screening [21].

More specifically, all seronegative patients receiving 
natalizumab should be re-tested for anti-JcV antibodies 
every 6 months [21,22] considering that seroconversion 
of previously negative patients can occur as treatment 
duration increases (approximately 2% per year) [23].

Subsequently, a neurological examination should 
be performed every 3 months or if new symptoms 
appear [22]. PMl progresses over days to weeks and 
is presented with cortical symptoms and signs, behav-
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ioral and neuropsychological alteration, retrochiasmal 
visual deficits, seizures or hemiparesis. high awareness 
and proper education of physicians, patients and their 
families, is needed to early identify these features [23]. 

furthermore, all patients should have a baseline 
brain Mri scan before treatment initiation as screening 
test. then, Mri imaging should be repeated at regular 
intervals depending on the evaluated individual risk for 
PMl development [21,22]. yearly screening is acceptable 
for low-risk patients (patients without any risk factor); 
however, patients in higher risk should be screened on 
a 3-to-6-month basis, including patients with three risk 
factors, or seropositive patients with high anti JcV anti-
body index (≥1.5), without prior immunosuppressant use 
but treatment duration longer than 2 years [21,22]. Mri 
should also be performed whenever a patient presents 
with new-onset neurological symptoms [22]. PMl on Mri 
is depicted as multifocal, asymmetric, subcortical white 
matter lesions, with little surrounding edema or mass ef-
fect [23]. hyperintense signals in subcortical white matter 
on flair (fluid-attenuated inversion recovery) sequence 
has higher sensitivity for detection of PMl [23,24].

if PMl is suspected based on clinical and Mri find-
ings, a lumbar puncture with evaluation of cerebrospi-

nal fluid (cSf) for the detection of JcV dna should be 
undertaken to confirm the diagnosis. the therapeutic 
drug monitoring department at Biogen idec should be 
informed and the cSf sample should be sent in a certi-
fied laboratory for JcV dna testing [22]. the drug should 
be discontinued immediately when PMl is suspected. 
clinicians should be aware that there is no currently 
fda-approved treatment for PMl [24].

CoNCLUSIoN
to summarise, even though current therapies for 

cd have achieved revolutionary rates of induction of 
remission in moderate to severe cd, there are still many 
patients that fail to enter remission or just don’t toler-
ate first-line and second-line treatments. thus, there is 
an increasing need for further options with safe and 
effective drugs. natalizumab is an effective drug for 
some patients with moderate to severe cd. however, 
its association with PMl and the introduction of ved-
olizumab, a drug with similar mechanism of action but 
without PMl risk, prevents its further use in inflamma-
tory bowel disease. nevertheless, natalizumab should 
not be excluded as an option given the relatively high 
rates of loss of response to anti-tnf agents and the 

Figure 1. Proposed algorithm for patients’ selection for natalizumab treatment in crohn’s disease (cd) depending on the number and type 
of risk factors for progressive multifocal encephalopathy (PMl) development. 
JCV, John Cunningham virus; Tx, treatment.
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formation of antibodies against these regimens [5]. in 
addition to that, if we compare rcts assessing the ef-
ficacy of vedolizumab with those assessing the efficacy 
of natalizumab, always considering the challenges and 
errors coming up from such an attempt, natalizumab 
appears to have higher response rates than vedolizumab 
which could be either due to trials premature end-points 
or to the lack of systemic activity of vedolizumab which 
limits its efficacy [5]. in conclusion, natalizumab should 
be prescribed in selected patients following a careful 
consideration of the PMl risk. although natalizumab 
doesn’t consist an appealing option nowadays, it should 
not be precluded from our list yet, given its high rates 
of efficacy in patients with refractory disease.
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abstract, references, tables, and figure legends. a maximum 
of 6 tables and/or figures to summarize critical points is highly 
desirable. references should not exceed a maximum of 150. 

Editorials
editorials are usually solicited by the editor. the maximum 
length is 1500 words excluding the references, tables, and 
figure legends. One table or 1 figure is allowed. references 
should not exceed a maximum of 20. editorials may have a 
maximum of three (3) authors.

Letters to the Editor
letters to the editor will be considered for publication if they 
are related to articles published in recent issues of the achaiki 
iatriki Journal. the maximum length is 800 words (excluding 
references, table, and figure legend). a total number of 1 table 
or figure is allowed and up to 10 references. Such letters will 
be passed to the authors of the original paper, who will be 
offered an opportunity to reply. letters to the editor may have 
a maximum of two (2) authors.

Case Reports 
case reports should ideally include a short introduction, the 
case presentation and a brief discussion. the maximum length 
is 1500 words (excluding references, tables, and figure legend). 
a total number of 2 tables or figures is allowed. references 
should not exceed a maximum of 15. 

Formatting guide
the articles must by typewritten and double spaced. they 
should include the following sections, each starting on a 
separate page: 
•	 title Page
•	 abstract and Key Words
•	Main text
•	 acknowledgements
•	 references
•	 tables 
•	 figures
Margins should be not less than 2.5 cm. Pages should be 
numbered consecutively.

Abbreviations
do not use non-standard abbreviations. the use of abbrevia-
tions in the title and abstract should be avoided. abbreviations 
should be defined on their first appearance in the text; those 
not accepted by international bodies should be avoided.

Title page
the title page should include: 
•	 title of the manuscript
•	 Short title which will be used as a running head
•	 full name of each author 
•	  full location of department and institution where work was 

performed
•	  name and address for correspondence, including fax number, 

telephone number, and e-mail address. 
•	 conflict of interest disclosure.  
•	 declaration of funding sources.  
•	  author contributions according to the following criteria for 

authorship: conception and design; analysis and interpreta-
tion of the data; drafting of the article; critical revision of the 
article for important intellectual content; final approval of 
the article.

Abstract 
for Original articles, structured abstracts should be 250 words 
or less and include the following sections: Background, Meth-
ods, results and conclusion. review articles should carry an 
unstructured abstract which should not exceed 200 words. 

Key words 
the abstract should be followed by a list of 3–5 keywords which 
will assist the cross-indexing of the article and which may be 
published separated by semicolons.

Main Text
for the main body of the text, the recommended structure of 
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the manuscript is: 
•	 introduction
•	Materials and Methods
•	 results
•	 discussion
define abbreviations at first mention in text and in each table 
and figure.

Introduction
State the objectives of the work and provide an adequate 
background, avoiding a detailed literature survey or a sum-
mary of the results.

Materials and Methods
Provide sufficient detail to allow the work to be reproduced. 
Methods already published should be indicated by a reference. 
this includes a description of the design, measurement and 
collection of data, type and source of subjects, inclusion and 
exclusion criteria and measures of outcome, number of subjects 
studied and why this number was chosen. any deviation from 
the study protocol should be stated. randomized controlled 
trials should adhere to the cOnSOrt guidelines that can be 
found at: http://www.consort-statement.org. Observational 
studies should also adhere to Strobe statement: http://www.
strobe-statement.org/. diagnostic accuracy studies should 
follow the Stard statement: http://www.stard-statement.org/. 
Systematic reviews and Meta-analyses should adhere to the 
PriSMa statement: http://www.prisma-statement.org/.

Statistical analysis
the statistical methods used should be relevant and clearly 
stated. Special or complex statistical methods should be 
explained and referenced. describe statistical methods with 
enough detail to enable a knowledgeable reader with access to 
the original data to verify the reported results. When possible, 
quantify findings and present them with appropriate indica-
tors of measurement error or uncertainty (such as confidence 
intervals). avoid relying solely on statistical hypothesis testing, 
such as P values, which fail to convey important information 
about effect size. define statistical terms, abbreviations, and 
symbols. Specify the software used. 

Units
follow internationally accepted rules and conventions: use 
the internal system of units (Si). 

Results
results should be clear and concise. results should be explained 
and illustrated by using tables and figures. do not duplicate 
information contained in tables and figures.

Discussion
discussion should directly relate to the results of the study and 
should explore their significance. do not provide a general 
review of the topic. 

Conclusions
the conclusions should provide a summary of the key results 
and discuss the appropriateness and impact of this original 
work.

Acknowledgements
collate acknowledgements in a separate section at the end of 
the article before the references. acknowledgements should 
be made only to those who have made a substantial contri-
bution to the study. authors are responsible for obtaining 
written permission from people acknowledged by name in 
case readers infer their endorsement of data and conclusions.

References
ensure that every reference cited in the text is also present 
in the reference list (and vice versa). references should be 
numbered in the order they appear in the text. Manuscripts 
should follow the style of the Vancouver agreement detailed 
in the international committee of Medical Journal editors’ 
revised ‘uniform requirements for Manuscripts Submitted 
to Biomedical Journals: Writing and editing for Biomedical 
Publication’, as presented at http://www.icMJe.org/. in the text, 
references should be cited using arabic numerals enclosed in 
square brackets [1]. the last names and initials of all authors 
should be referred to if they are up to six, otherwise only the 
first six are referred, with et al following. references should 
also include full title and source information. Journal names 
should be abbreviated according to the standard in the index 
Medicus. no periods should be placed at the end of abbrevia-
tions of the journal.   

Journal article, up to 6 personal author(s):
example: al-habian a, harikumar Pe, Stocker cJ, langlands K, 
Selway Jl. histochemical and immunohistochemical evaluation 
of mouse skin histology: comparison of fixation with neutral 
buffered formalin and alcoholic formalin. J histotechnol. 
2014;37(4):115-24.

Journal article, more than 6 personal author(s):
example: liaw S, hasan i, Wade, V, canalese r, Kelaher M, lau P, 
et al. improving cultural respect to improve aboriginal health 
in general practice: a multi-perspective pragmatic study. aust 
fam Physician. 2015;44(6):387-92.

Journal article/ Issue with a supplement
example: Bonda c, Sharma P, lafaver K. clinical reasoning: a 28 
year-old woman with lower extremity spasticity and microcytic 
anemia. neurology. 2015;85(2) Suppl:e11-4.

Electronic journal article:
example: Poling J, Kelly l, chan c, fisman d, ulanova M. hos-
pital admission for community-acquired pneumonia in a first 
nations population. can J rural Med [internet]. 2014 fall [cited 
2015 apr 27];19(4):135-41. available from: http://www.srpc.
ca/14fal.html by selecting Pdf link in table of contents.

Book, personal author(s):
example: Buckingham l. Molecular diagnostics: fundamentals, 
methods and clinical applications. 2nd ed. Philadelphia: f.a. 
davis; c2012.

Book or pamphlet, organization as both author and publisher:
example: college of Medical radiation technologists of Ontario. 
Standards of practice. toronto: the college; 2011.
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Book, editor(s):
example: Kumar V, abbas aK, aster Jc, editors. robbins basic 
pathology. 16th ed. Philadelphia: elsevier Saunders; c2013.

Poster presentation/session presented at a meeting or conference:
example: chasman J, Kaplan rf. the effects of occupation on 
preserved cognitive functioning in dementia. Poster session 
presented at: excellence in clinical practice. 4th annual confer-
ence of the american academy of clinical neuropsychology; 
2006 Jun 15-17; Philadelphia, Pa.

Tables
tables should be typewritten, double-spaced, each one on a 
separate page and numbered consecutively with arabic numer-
als in the order of their appearance in the text. do not duplicate 
material presented in a figure. tables should include a short but 
concise title. tables should read vertically when possible. Place 
explanatory matter in footnotes, including any non-standard 
abbreviation. if data from another published or unpublished 
source are used, obtain permission and acknowledge fully.

Figure legends
figure legends should be listed one after the other, as part 
of the main text, separate from the figure files. each figure 
legend should have a brief title (in bold with figure number) 
followed by a description of each panel, and the symbols 
used. the statistical test used as well as the values of statisti-
cal significance (whether significant or not) should always be 
included in the figure legends. if a figure has been published 
previously, acknowledge the original source and submit written 
permission from the copyright holder to reproduce it. authors 
will be required to pay for the extra cost of printing illustrations 
in color. however, there is an option to have their images in 
color in the electronic version of their manuscript and in grey 
scale in the printed version. 

Figures 
all figures for review should be submitted as a separate file in 
JPeG or tiff format in grayscales or in rGB color mode with a 
resolution of at least 300 dpi. number figures consecutively 
using arabic numerals. 
Photographs should be submitted as tiff with a resolution of 
at least 300 pixels per inch; or illustrator compatible ePS files 
with rGB color management or Photoshop or editable Pdf 
files (grayscales or rGB).
Photographs of identifiable patients should be accompanied 
by written permission to publish from patient(s). 
rGB figures will be presented in color in the electronic version 
and in grey scale in the printed version. 

Ethical Considerations
an author should not publish manuscripts describing essen-
tially the same research in more than one journal or primary 
publication. it must not be under consideration for publication 
elsewhere, and, if accepted, must not be published elsewhere 
in similar form, in any language. the international committee 
of Medical Journal editors has a full description about duplicate 
or redundant publication (http://www.icmje.org). 
authorship should be limited to those who have made a sig-
nificant contribution to the conception, design, execution, or 

interpretation of the reported study. 
the ‘achaiki iatriki’ editors endorse the principles of the decla-
ration of helsinki and expect that all investigations involving 
humans will have been performed in accordance with these 
principles. 
authors should carefully protect patients’ anonymity. Manu-
scripts reporting data from research conducted on humans 
must include a statement of assurance in the materials and 
methods section describing that: written informed consent 
was obtained from each patient included in the study and that 
the study protocol conforms to the ethical guidelines of the 
1975 declaration of helsinki as reflected in a priori approval 
by the institution’s human research committee. 
do not use patients’ names, initials, or hospital numbers, 
especially in illustrative material. 
for animal experimentation reported in the journal, it is expect-
ed that investigators will have observed the interdisciplinary 
Principles and Guidelines for the use of animals in research, 
testing, and education issued by the new york academy of 
Sciences’ adhoc committee on animal research. 

Disclosures: Conflict of interest 
all authors are required to provide a declaration of interest 
Statement recognizing and disclosing financial and other 
conflicts of interest that might bias their work. Particularly, 
they disclose any actual or potential conflict of interest includ-
ing any financial, activities, additional affiliations, personal or 
other relationships with other people or organizations within 
three years of beginning the submitted work that could inap-
propriately influence, or be perceived to influence, their work.
further information at international committee of Medical 
Journal editors (“uniform requirements for Manuscripts Sub-
mitted to Biomedical Journals”) -- february 2006

Disclosures: Financial disclosure
authors are requested to identify who provided financial sup-
port for the conduct of the research and/or preparation of the 
article and to briefly describe the role of the sponsor(s), if any, 
in study design; in the collection, analysis and interpretation of 
data; in the writing of the report; and in the decision to submit 
the article for publication. if the funding source(s) had no such 
involvement then this should be stated.

Inform Consent  
Patients have a right to privacy that should not be infringed 
without informed consent. information such as patients’ names, 
initials, or hospital numbers, should not be published in written 
descriptions, photographs, and pedigrees unless the informa-
tion is essential for scientific purposes and the patient (or parent 
or guardian) gives written informed consent.
identifying details should be omitted if they are not essential. 
complete anonymity is difficult to achieve, however, and in-
formed consent should be obtained if there is any doubt. for 
example, masking the eye region in photographs of patients 
is inadequate protection of anonymity. if identifying charac-
teristics are altered to protect anonymity, such as in genetic 
pedigrees, authors should provide assurance that alterations 
do not distort scientific meaning.
further information at international committee of Medical 
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Journal editors (“uniform requirements for Manuscripts Sub-
mitted to Biomedical Journals”) -- february 2006

Human and Animal Rights
Manuscripts reporting experiments using humans or animals 
must include a statement giving assurance that all humans or 
animals received human care and that study protocols comply 
with the institution’s guidelines. When reporting experiments 
on human subjects, authors should indicate whether the pro-
cedures followed were in accordance with the ethical standards 
of the responsible committee on human experimentation 
(institutional and national) and with the helsinki declaration 
of 1975, as revised in 2000. When reporting experiments on 
animals, authors should be asked to indicate whether the insti-
tutional and national guide for the care and use of laboratory 
animals was followed.
further information at international committee of Medical 
Journal editors (“uniform requirements for Manuscripts Sub-
mitted to Biomedical Journals”) -- february 2006

Copyright assignment
upon acceptance of an article, authors will be asked to complete 
a copyright assignment indicating that exclusive copyright in 
the paper is assigned to the Publisher. 

MANUSCRIPT PROCESSING AND REVIEW

Submission 
Submission to achaiKi iatriKi proceeds via email to achaiki.
iatriki@gmail.com

Review process
each manuscript submitted to achaiKi iatriKi is assigned to a 
Section editor who has expertise on the subject of the manu-
script. the Section editor initially evaluates the manuscript if 
it is appropriate and competitive for publication and sends 
the manuscript to 2-4 reviewers who are experts in the field. 

PUBLICATION

Proofs
Proofs will be made available to the author(s) to be checked. 
it is the responsibility of the author(s) to make sure that the 
quality and accuracy of the manuscript, figures, and tables 
in the proofs is correct. at this stage, authors may make only 
minor corrections. authors should return their proofs within 
48 hours, by e-mail. at this point the author may order reprints, 
which are charged according to the number of reprints and 
the number of pages of the article.
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