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ABSTRACT
Background: The involvement of oral bacterias in the occurrence of infective endocarditis (IE) has prompted the adoption of 
antibiotic prophylaxis prior to dental procedures for patients at high-risk. The aim of this paper was to assess the knowledge of 
Moroccan dentists regarding the management of patients with heart disease at risk of infective endocarditis. 
Methods: This was a cross-sectional descriptive analytical study which targeted 200 dentists in the city of Rabat- Morocco. A 
questionnaire with 16 questions was distributed randomly. The level of knowledge of dentists was established based on the 
number of correct answers for each section and responses were assessed according to the American Heart Association (AHA) 
2007 guidelines. 
Results: Only 133 practitioners have agreed to participate in our study with a response rate of 66,5%. 87% of dentists reported 
contacting the cardiologist before starting treatment, 33% of practitioners weren’t aware of any guidelines and 20% knew AHA 
2007, 52% reported not following guidelines in the management of patients with heart disease. Among the cardiac conditions 
and dental procedures proposed in the questionnaire which required prophylaxis; 8% and 2% respectively chose the correct 
answer according to the AHA’s 2007 guidelines. 31% of dentists answered correctly on the prescription of antibiotic 
prophylaxis protocol according to the latest recommendations.  
Conclusion: According to our results, the knowledge of Moroccan private general dentists towards endocarditis prophylaxis 
was in a low level. The study highlights the need for continuous education. 
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INTRODUCTION 
Endocarditis is defined as “an inflammation of the 
endocardial surface of the heart. This might include heart 
valves, mural endocardium, or the endocardium that 
covers implanted material” [1]. It’s an uncommon but a 
severe infectious disease with a significant mortality and 
morbidity [2].  
It results from a complex interaction between the 
bloodstream pathogen with matrix molecules and platelets 
at sites of endocardial cell damage during transient 
bacteremia [3].   
Over the past few decades even if its incidence seems to 
have been stable, its epidemiological and microbiological 
profiles have considerably changed. Classically, EI 
reached young adults with a well identified pre-existing 
valvulopathy, mostly post-rheumatic [4]. Today, in 

industrialized countries, EI affects elderly patients (more 
than 65 years old) and   in half the cases, no known pre-
existing heart disease [9]. Besides, some authors find a 
staphylococcal IE increase at the expense of streptococcal 
IE [5] [6]. 
In the absence of treatment, IE is fatal in 100% of cases 
[7]. A heavy medical treatment associated in nearly half 
the cases with cardiac surgery is the most common 
treatment of this disease [5][6] [8].  Overall, in-hospital 
mortality is around 20%. 
In a attempt to prevent this disease, Guidelines have been 
developed by professional societies and antibiotic 
prophylaxis was given before health care procedures at 
risk for bacteremia in patients with previously diagnosed 
cardiac predispositions. In common practice, dental care 
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procedures are the most common situations for which 
antibiotic prophylaxis has been recommended.  
However, modality and antibiotic indications have 
changed since the publication of the first AHA’s 
recommendation in 1955 [9].   
In fact after an ascending phase where antibiotic 
prophylaxis was systematic and its indications have 
gradually extended, downward phase started and antibiotic 
prophylaxis was only maintained for patients at high risk 
of IE whose prognosis in case of occurrence is 
unfavorable. So the current tendency is to limit 
prophylaxis to the procedures and populations with the 
highest risks [10]. 
Dentists are required to be conscious of and comprehend 
the modified guidelines and prescribe ABs appropriately 
in order to ensure proper care and avoid the consequences 
of abuse prescription. 
Many studies [11][12] have reported an insufficient level 
of knowledge of the dentists in private practice as regards 
to the prophylactic guidelines for the prevention of IE. No 
similar studies have been done in Morocco.  
The aim of this study was to assess Moroccan dentists’ 
knowledge and adhesion to the current guidelines for 
prevention of IE. 

MATERIALS AND METHODS 
This was a cross-sectional descriptive analytical study 
which targeted 200 Moroccan general dentists in the city 
of Rabat. All of the participants were chosen by census 
sampling methods. 
All practitioners were given a self-administered 
questionnaire (after been pre-tested on 30 general dentists 
attending a national congress). The questionnaire 
consisted eight separate parts addressing: 
• The characteristics of the surveyed practitioners:
demographic information such as gender, age, years of 
experience, university  
• Practitioners’ knowledge and adhesion to guidelines for
prevention of IE 
•  Heart disease requiring the use of ABs prophylaxis: This
section listed 9 cardiac conditions, for each one, 
practitioners had to select one of the three options: “Yes, I 
prescribe”, “No, I do not prescribe” and “I don’t know”. 
The results were assessed according to AHA’s 2007 
guidelines. 
• Dental procedures requiring ABs prophylaxis: this
section included 8 common dental acts, practitioners were 
asked to select one of the former three options. 
• AB prophylaxis regimen: the type of AB prescribed both
in first intention and in case of allergic dosage and 
frequency of prescription  
• Point of view of private dentists as regards to the validity 
of AB prophylactic in the prevention of IE. 
The data’s collection took place from February first, to 
March first, 2015.  For each question dentists had to 
recognize all the correct proposals and responses were 
graded according to the AHA’s 2007 guidelines. The data 
were analyzed using the Statistical Package for Social 
Services (SPSS) software package. Basic descriptive 

statistics and comparisons were fulfilled with the 
following variables: gender, age, year of experience and 
place of graduation.  
The comparison of qualitative variables was performed 
using the test "chi 2" and test "exact Fisher". The 
difference is considered statistically significant if the p 
value is less than 0.05 

RESULTS 
Only 133 out of 200 dentists agreed to participate in this 
survey with a percentage of overall participation of 66.5%. 
Of the 133 practitioners who participated in the survey; 
54% of practitioners are male. the most represented age 
group is  25-35 (38%) and the sample was predominantly 
composed of dentists practicing in private practice (86%). 
40% of practitioners have been practicing for more than 10 
years and 64% of dentists graduated from a  Moroccan 
University (Table 1). 
More than two thirds of practitioners (87%) reported 
referring cardiac patients to their cardiologist before 
undertaking invasive dental procedures.    

Table 1: The characteristics of the surveyed practitioners 

Characteristics N (%) 
Gender: 

- Male 
- Female 

 72 (54%) 
 61(46%) 

Age: 
- 25-35 years 
- 35-45 years 
- 45-55 years 
- > 55 years 

 51 (38%) 
 46 (35%) 
 31 (23%) 

5 (4%) 

Number of years of exercise: 
- ≤3 years 
- ]3-10] years 
- >10 years 

 34 (26%) 
 45 (34%) 
  54 (40%) 

Place of graduation: 
- Moroccan university 
- Foreign university 

  89 (67%) 
  44 (33%) 

Nature of dental practice: 
- Individual 
- Dental group 
- Clinic 

114 (86%) 
   15 (11%) 

 4 (3%) 

The General knowledge of guidelines for prevention 
of IE: 
Approximatively, 54% of the dentists reported been 
familiar with at least one of the queried guidelines. 20% 
were familiar with the AHA. However, 32% of the dentists 
haven’t recognized any guidelines among the proposals 
(AHA 2007, NICE 2008, AFSSAPS 2011 or others) 
(Figure 1). 
Concerning the guidelines applied by dentists in their 
private practice, only 10% reported adopting AHA’s 2007 
recommendations in the management of patients at high 
risk of IE while 52% weren’t following any guidelines 
(Figure 2). 
Cardiac conditions for prescribing prophylactic 
antibiotic: 
The decision of prescribing ABs or not, for certain cardiac 
conditions to prevent the occurrence of IE is shown in 
Table 2. Only 8% of practitioners have recognized all the 
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heart diseases with risk of IE requiring the use of 
prophylactic ABcs. Indeed, some heart diseases associated 
with a highest risk of complications in case of 
IE(Prosthetic cardiac valve, history of IE, Unrepaired 
cyanotic congenital heart disease) were properly evaluated 
by a large majority of practitioners. Others such as the 
pacemaker, ischemic heart disease, Rheumatic heart 
disease and cardiac transplantation) did divide 
practitioners’ opinion.  

However, valvular heart diseases were incorrectly 
evaluated by the majority of respondents (77%) as being 
misidentified at high risk of IE. 
The data analysis also showed that while gender and place 
of graduation did not have any effect on knowledge (table 
3 and 4). there was a higher rate of correct response among 
practitioners from the age range ( 25-35years) and those 
recently installed (≤3ans) with a statistically significant 
difference (p <0.05) (table 5 and 6). 

Figure 1: Knowledge regarding the guidelines for 
prevention of infective endocarditis Figure 2: Guidelines applied in daily practice 

Table 2: Responses Obtained Regarding the Prescription of Antibiotics for the Common Cardiac Conditions 

Types of cardiac condition Responses in % 
Yes NO I don’t know 

Prosthetic cardiac valve 96% 1,5% 2,5% 
Previous infective endocarditis 92% 6% 2% 
Unrepaired cyanotic congenital heart disease 85% 13% 2% 
Congenital heart defect completely repaired (6months after the procedure) 68% 29% 3% 
Valvular heart disease 77% 20% 3% 
Rheumatic heart disease 52% 45% 3% 
Ischemic heart disease 40% 58% 2% 
Cardiac transplantation 74% 23% 3% 
Pacemaker 53% 44% 3% 

Table 3: Gender impact on the knowledge of Moroccan 
dentists concerning the management of patients at risk of 

IE 
Level of knowledge Male 

n (%) 
Female 
n (%) 

p 

Cardiac conditions at risk 
Dental procedures 
requiring antibiotic 
prophylaxis  
regimens 

   4 (7%) 

  1 (1,4%) 

21 (29,2%) 

6 (10%) 

2 (3,3%) 

20 (32,8%) 

  0,5 

  0,5 

  0,6 

Table 4: Impact of the place of graduation on the 
knowledge of Moroccan dentists concerning the 

management of patients at risk of IE 
 

Level of knowledge Moroccan 
University 

n (%) 

Foreign 
University 

n (%) 

p 

Cardiac conditions at risk 
Dental procedures 
requiring antibiotic 
prophylaxis  
Regimens 

2 (2,2) 

2 (2,3) 

31 (34,8) 

2 (4,5) 

1 (2,3) 

10(22,7) 

0,29 

1 

0,1 

Table 5: Influence of age on the knowledge level of Moroccan dentists concerning the management of patients at risk of IE 

Table 6: Impact of number of years of experience on the level of knowledge of Moroccan dentists concerning the 
management of patients at risk of IE 

Level of knowledge 25-35ans 35-45ans 45-55ans >55ans p 
Cardiac conditions    8 (15,7%)   1 (2,2%)   1 (3,2%) 0 (0%) 0,04* 
Dental procedures at risk   3 (5,9%)   0 (0%)   0 (0%) 0 (0%) 0,18 
Regimens 11 (26,8%) 18 (43,9%) 10 (24,4%) 2 (4,9%) 0,28 

Level of knowledge ≤ 3 years ]3-10] years > 10 years p 
Cardiac conditions  8 (23,5%) 1 (2,2%)   1 (1,9%) 0,001* 
Dental procedures at risk 2 (6%) 1 (2,2%)   0 (0%) 0,1 
Regimens 8 (23,5%) 12 (26,7%)  21 (38,9%) 0,2 
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Dental procedures for prescribing prophylactic 
antibiotics: 
Respondents had to choose from the 8 dental procedures 
proposed those which require the prescription of AB 
prophylaxis to prevent IE, only 2% of practitioners 
answered correctly according to the AHA’s 

recommendations. These results are mainly due to an 
improper prescription of antibiotic prophylaxis during 
noninvasive acts. In fact, 56% of practitioners prescribe 
unnecessary AB prophylaxis before routine anesthetic 
injections and 27% during occlusal restorations (Table 7). 

Table 7: Responses Obtained Regarding the Prescription of Antibiotics for the Common dental procedures 

Types of dental procedures Responses in % 
Yes NO I don’t 

know 
Dental avulsion 98% 2% 0% 
Scalling 77% 22% 1% 
Root planning 96% 2% 2% 
Conservative procedure: occlusal restoration 27% 71% 2% 
Conservative procedure: proximal restoration 62% 36% 2% 
Postoperative removal of sutures 35% 64% 1% 
Placement of retraction wire 69% 29% 2% 
Routine anesthetic injections 56% 42% 2% 

Regimens : 
Concerning prophylactic treatment; 91% of physicians 
chose the correct antibiotic’s agent (amoxicillin), 53% the 
correct dosage (2g) and 55% the correct timing (period of 
administration: single dose 1 hour prior the act). However, 
only 31% of practitioners apply the correct protocol in 
accordance with the three parameters. Table 8 lists 
prescription protocol of antibiotics by the practitioners 
who responded to the present survey (Table 8). 
In case of allergy to amoxicillin, the recommended 
antibiotic is azitromycin or clindamycin; 56% answered 
correctly. However 3% of dentists noted to refer all cases 
to the cardiologist for the antibiotics prescription.  
66% of responders felt that AB prophylaxis should be 
routine in all heart diseases patients to prevent the 
occurrence of infective endocarditis.  

Table 8: Responses Obtained Regarding regimens for 
dental procedures 

DISCUSSION 
The management of patients at high risk of IE in dental 
practice requires the knowledge of IE prevention 
measures. This prevention is obtained through maintaining 

optimal oral hygiene, the rehabilitation of the oral cavity 
to reduce spontaneous bacteremia and by the prescription 
of antibiotic prophylaxis before any bloody act likely to 
cause transient bacteremia. 
The efficacy of AB prophylaxis in the prevention of IE 
after dental procedures is one of many topics that has long 
been debated and continue to confuse practitioners [13]. 
Consequently, different prophylactic treatments are used 
among various countries across the world [14]. 
These differences increase the confusion of dentists and 
therefore, many practitioners prescribe antibiotic 
prophylactic unnecessarily or incorrectly [15][16].  
Since IE is a severe infectious disease with a significant 
mortality and morbidity and dental acts have been 
incriminated in its occurrence, it is important for general 
dentists to know the latest recommendations in order to 
ensure an optimal management. 
The results of this study showed a very low level of 
knowledge of Moroccan dentists concerning the 
prevention of IE. 20% of practitioners have recognized 
AHA’s guidelines but only 10% reported adopting its 
recommendations. In fact, 52% of dentists reported not 
adopting any guidelines recommendations in the 
management of patients at high risk of IE. This figure 
includes the 33% of practitioners who haven’t recognized 
any scientific societies but also 19% of those reporting 
recognizing at least one. This result coincides with the one 
of Nakano et al. [16] where only less than 20% of Japanese 
practitioners follow the recommendations of the AHA 
2007. However, Bhayat A. et al. [17] found in the 
Kingdom of Saudi Arabia, that 97% of dentists are based 
on AHA’s 2007 recommendations for prevention of IE. 
The level of knowledge of practitioners regarding cardiac 
conditions requiring endocarditis prophylactic (8%) was 
very mild compared to the results reported by other 
studies. In 2007, A. Eskandari and al. [18] reported in 
Tabriz a percentage of 63.7% of correct responses. In 
2013, Bhayat and al [17] found a level of knowledge of 
47% in Saudi Arabia’s kingdoom. 
In response to the different heart conditions, there were a 

Regimens Responses 
Agent: 

Amoxicillin  
Amoxicillin + clavulanic acid 
others 

91% 
5% 
4% 

Dosage: 
2g 
3g 
4g 
1g 
2-3g 
50mg/Kg 

53% 
36% 
1% 
1% 
3% 
1% 

Timing: 
Single dose 1 hour before the 
procedure 
Before and after the procedure 
Others 

55% 

43% 
2% 

Correct regimens 
(Agent+dosage+ timing) 31% 
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statistically significant difference in the responses when 
correlated against the age and years of experience and 
whether to prescribe or not     (p <0.05). There was a higher 
rate of correct response among practitioners from 25-
35years age range and recently installed practitioners 
(≤3ans). This was in line with the results reported by A. 
Eskandari and al in 2008 [11], who found that the age 
factor and the number of years of exercise influence the 
level of knowledge of practitioners. However, Bhayat and 
al [17] found in 2013 no significant differences between 
these variables. The insufficient level of knowledge of 
practitioners regarding the determination of heart disease 
at high risk of IE can be explained on one hand by the high 
percentage of dentists who included valvular heart disease 
in the category of high-risk patients requiring the use of 
prophylactic ABs, on the other hand, the current trend of 
practitioners to the over-prescription of antibiotics that can 
be justified by an exaggerated panic against managing the 
risk of infection for fear of occurrence of IE. Indeed, 
dentists no longer bother to update their knowledge and 
prefer either to refer their patient to the cardiologist or to 
systematically prescribe AB prophylaxis. In fact, 66% of 
practitioners think that AB prophylaxis should be 
systematic in all patients with heart diseases. 
We must not forget that a significant number of patients 
who underwent earlier antibiotic prophylaxis for several 
years required having a prescription of prophylactic 
antibiotics before any dental act. 
The level of knowledge of Moroccan dentists regarding 
dental acts requiring AB prophylaxis was only 2%. Which 
is lower than the results obtained in 2007 by Eskandari 
[18] and al (66,8%) and Bayat and al in 2013 (83%) [17]. 
This insufficient level of knowledge found in our survey is 
mostly related to the fact that many dentists were 
overprescribing   for situations that didn’t need ABs. This 
could be due to the regular change in the recommendations 
over the past years and the statements imprecision 
concerning the acts requiring the use of antibiotic 
prophylaxis. Another possible reason could be that 
Moroccan dentists were doubtful and decided to err on the 
side of caution and rather overprescribe.  
The level of knowledge of the latest recommended 
prophylaxis regimen was 31%. Indeed almost everyone 
reported to prescribe the drug of choice Amoxicicillin 
(91%) but 36% of dentists reported prescribing a dose of 
3g instead of 2g and 43% to administer multiple doses 
before and after the act. This can be related to the 
variability between earlier and latest version of the 
guidelines (ex: previous guidelines recommended 3g 
whilst the updated guidelines recommend 2g). Some 
practitioners (2%) reported leaving the choice of the entire 
AB prophylaxis protocol to the physician, may be in order 
to deny any responsibility and to avoid compromising the 
prognosis. Although antibiotic agent was recognized by 
the majority of practitioners, however the dose and 
administration period are major mismatch points. This was 
similar to results reported by chitsazi [19], Eskandari [18], 
boyle [20] and cloitre [21] where the prescription protocol 
still not in conformity with what is currently 
recommended.  

Regarding the antibiotic Agent selected in second line (in 
case of allergic to Amoxicillin) several proposals were 
discussed, however, 56% correctly answered either by 
Azithromycin or Clindamycin. It is likely that the dentists 
are unaware of the adverse effects of inadequate 
prescription of infectious agents and the risk of occurrence 
of fatal allergic reactions in these circumstances of 
prescription. The majority of practitioners for fear of 
occurrence of IE, prescribe high dose of antibiotics for a 
long period gold, or, such a requirement is not without 
consequences and can cause medical, environmental and 
economic risks.  
Based on the results presented, our study highlighted on 
one hand a lack of knowledge of the practitioners about the 
currently recommended management of patients at risk of 
EI, whether for the assessment of the risk of IE or its 
prevention and in the other hand there was a lack of 
practitioner’s adhesion to the current guidelines. The lack 
of knowledge found in our study can be interpreted by the 
lack of dissemination of the recommendations. 
The lack of practitioners adhesion to the current guidelines 
may be to seek either in; the controversy surrounding the 
efficiency of AB prophylaxis and the low level of 
scientific proof of the recommendations which are based 
on expert opinion and are far from unanimous, or 
ignorance of the vast majority of practitioners on the 
existence of spontaneous bacteremia, a cornerstone of 
justification for reducing the scope of AB prophylaxis.  
Moreover, it is very likely that the inappropriate 
prescription of AB prophylaxis in respect of a non-
significantly predisposing heart disease is maintained by a 
lot of fear of the occurrence of IE.. 
According to these results, more attention should be given 
to prophylactic prescription protocol and identification of 
patients and dental procedures at-risk. Knowledge and 
adoption of AHA’s latest recommendations will enable 
dentists to properly prescribe antibiotics, thus reducing 
both the risk of occurrence of IE and bacterial resistance 
or shock anaphylactic related to the over-prescription. 
The results of this study, however, are taken with caution 
given certain limitations: 
- The low participation rate of dentists 
- The high percentage of practitioners with over 10 years 
of experience 
- This is a declarative study. A gap may exist between 
declared practices and actual practices. However it is 
unlikely that practitioners who don’t know the 
recommendations are appropriate prescription 
Despite these limitations, this study provides new and 
important informations on the knowledge of dentists 
practicing in the city of Rabat about the management of 
patients with heart diseases and their adherence to targeted 
AB prophylaxis current recommendations of the IE. 
Recommendations: According to these results, Training 
programs should be introduced in order to improve the 
level of knowledge of general private practitioners 
regarding dental considerations of medically-
compromised patients. 
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CONCLUSION 
This study has revealed a very low level of knowledge of 
the Moroccan private practitioners) about the currently 
recommended management of patients at risk of IE. 
The results indicated that there is a statistically significant 
relationship only between age, years of experience and the 
level of knowledge of cardiac conditions requiring 
endocarditis prophylactic.  
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IE: infective endocarditis 
AHA: American Heart Association 
ABs: Antibiotics 
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