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ABSTRACT 
Aims: To determine the prevalence and severity of attachment loss and bone loss among smokers and 

to compare them with non smokers and to assess the effect of cefepime compared to doxycycline in the 

outcomes of healing of these periodontal diseases in smoker patients. Materials and Methods: This 

study was carried out on 80 patients, half of which were smokers(40) and the other were nonsmokers, 

aged from 20 – 50 years,  attending the teaching dental clinics in the College of Dentistry, University 

of Mosul. Questionnaire of smoking habit was applied on smoker patients. Clinical measurements were 

done including attachment loss and carried out according to Ramfjord gingival sulcus measurement 

index,  Bone loss was measured radiographically with an x – ray unit. A total of 40 smoker patients 

were received supportive periodontal therapy and then randomly divided into 2 groups, first group (20 

patients) were treated by cefepime powder mixed with distilled water and second group (20 patients) 

were treated by doxycycline powder mixed with distilled water. Both drugs were injected into peri-

odontal pocket and remained in the oral cavity for 15 min then rinsed with distilled water. Each patient 

receive one session of treatment / once a week for 6 months. Clinical and ragiographical parameters of 

attachment and bone loss were measured at baseline , 2, 4 and 6 months recall visits.  Results: Un-

paired t – test was used for statistical analysis of the data and there were significant differences of at-

tachment loss (p≤ 0.000) and bone loss (p≤ 0.001) between smoker and non smokers . There were no 

significant differences between smokers treated with cefepime compared to those treated by doxycyc-

line for attachment loss (before treatment p≤0.893, after treatment p< 0.668) and for bone loss (before 

treatment p<1.000, after treatment p< 0.849).  Conclusions: Tobacco use is an important variable af-

fecting the health of periodontal tissues. Topical application of antimicrobial agents at the site of peri-

odontal diseases may be a useful adjunct to  the conventional periodontal treatment.  

Key Words: Attachment loss, bone loss, smoking, cefepime, doxycycline , periodontal diseases . 
 

Al-Mashhadane FAM. Effects of Cefepime Versus Doxycycline on Alveolar Bone Loss and Gingival 

Recession in Smoker Dental Patients: Clinical Trial. Al–Rafidain Dent J. 2011; 11(1):131-138. 

Received: 26/10/2009          Sent to Referees: 27/10/2009              Accepted for Publication: 10/1/2009  

 

Effects of Cefepime Versus Doxycycline 
on Alveolar Bone Loss and Gingival Re-
cession in Smoker Dental Patients: Clini-
cal Trial. 

 
 
 

ISSN: 1812–1217 

www.rafidaindentj.netAl – Rafidain Dent J

Vol. 11, No1, 2011 

 



 

 132 

 

 

INTRODUCTION 
Smoking is directly related to a variety 

of medical problems. There has been an 

increasing awareness of the role of tobac-

co use in the prevalence and severity of 

periodontal diseases and subsequent tooth 

loss.
(1)

 The typical characteristic of smok-

ing – associated periodontal disease is the 

destruction of the supporting tissues of the 

teeth, with the ensuring clinical symptoms 

of bone loss, attachment loss, pocket for-

mation, and eventually tooth loss.
(2)

 

Those periodontal diseases are infec-

tions and thus antibiotics are often em-

ployed as adjuncts for their control
 

(3)
.Locally applied antimicrobials have  

found to produce higher local concentra-

tions of the drug and lower systemic con-

centrations, increasing the effectiveness at  

site and decreasing the risk of systemic 

side effects.
(4)

 The newer group of tetra-

cyclines which are inhibitors of bacterial 

protein synthesis includes doxycycline, 

methacycline and minocycline.
(5)

 Dox-

ycycline possesses antibacterial properties 

as well as other biologic actions that may 

result in an increased production and 

maintenance of collagen and bone, and 

enhance treatment of periodontal diseases
 

(6)
 .Other antibiotic is cefepime which is a 

forth generation cephalosporins acts by 

inhibition of bacterial cell wall synthesis 

and exhibited antibacterial activity that can  

be useful for management of periodontal 

diseases.
(7)

  

The purpose of this study was to de-

termine the prevalence and severity of pe-

riodontal disease (attachment loss and 

bone loss) among smokers and to com-

pared them with non smokers. The effect 

of cefepime compared to doxycycline in 

the outcomes of healing of both attach-

ment loss and bone loss in smoker patients 

has been assessed. 

     

 MATERIALS AND METHODS 

The subjects of this study were 80 pa-

tients aged (20 – 50) years, 40 patients 

were non smoker while 40 were smokers, 

attending teaching dental clinics in the 

College of Dentistry, University of Mosul. 

All patients were informed of the pur-

poses of the investigation and treatment. 

The selection criteria of patients included 

the following:  

1. All the patients were in good general 

health and those with any systemic 

diseases or drug intake were excluded 

from the study. 

2. Patients with allergy to any type of an-

tibiotics were excluded from the 

study. 

Questionnaire about smoking habit has 

been recorded for smoker patients includ-

ing number of cigarette smoked / day and 

duration of smoking. All the clinical mea-

surements were done on a dental unit un-

der light vision, using mirror and peri-

odontal probe. 

The measurements included the following: 

1. Loss of attachment: This was carried 

out according to Ramfjord Gingival Sulcus 

Measurement Index (1959). 

The distance between CEJ and the 

base of the probing depth was measured to 

the nearest millimeter with calibrated 

probe. The measurements were made at 

the interproximal surfaces only of each 

tooth except third molar which was ex-

cluded . The distance was measured indi-

rectly by subtracting the distance from the 

gingival margin to the CEJ from the prob-

ing pocket depth . The level of CEJ could 

be determined by feeling it with the 

probe.
(8)

 

2. Bone loss (radiographic examination) 

each radiograph examination was underta-

ken with x – ray unit (Trophy 94, type mi-

noRex) operated at 50 KVP and 8 m.a us-

ing intra oral film size – 2 – speed – D – .  

Two periapical radiographic films 

have been taken for every subject, one for 

the upper anterior and one for the lower 

anterior teeth, 9 bite wing radiographic 

films for each posterior site had been tak-

en. The radiographs were developed under  

standardized conditions. The distance from 

CEJ to the alveolar crest was measured 

and if it exceeded 2 mm it was considered 

as bone loss. 

A total of 40 smoker patients  received 

supportive periodontal therapy including 

scaling and root planning . They were ran-

domly divided into 2 groups, first group; 

(20 patients) were treated by cefepime 

powder (500mg),LABORATE PHAR-
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MACEUTICAL(INDIA), mixed with dis-

tilled water (0.5 ml) and the second group 

(20 patients) were treated by doxycycline 

powder(500 mg),SDI, mixed with distilled 

water (0.5) . Both drugs were injected di-

rectly into the periodontal pocket and re-

main for 15 min, then rinsed with distilled 

water. 

Each patient received one session of 

treatment / week for 6 months. Clinical 

and radiographical parameters of attach-

ment and bone loss were measured at 

baseline and 2, 4 and 6 months. 

Statistical analysis (unpaired t - test) 

was used to determine the differences be-

tween non smoker and smoker patients in 

relation to attachment and bone loss. 

Paired t – test was used to determine the 

statistical significant differences at p< 0.05 

of attachment and bone loss before and 

after treatment with cefepime and dox-

ycycline and to compare the effects of 

these 2 drugs.    

RESULTS  

Statistical analysis of the data was 

carried out using unpaired t – test to ex-

amine the differences in attachment and 

bone loss between first group (non smoke-

rs) and second group ( smokers). The 

mean of age was (34.48 ± 8.61), (37.13 ± 

6.88), respectively. The mean attachment 

loss values for non smokers and smokers 

were (3.23 ± 0.77), (4.53 ± 1.15) respec-

tively, while for bone loss values they 

were (4.78 ± 0.70), (5.30 ± 0.69) respec-

tively. There was a significant difference 

of attachment loss (p≤ 0.000) and bone 

loss (p≤ 0.001) between two groups, (Ta-

ble 1). The distribution of smokers accord-

ing to the number cigarette smoked / day 

and duration of smoking were presented in 

Table (2) and (3), respectively. Table (4) 

showed that there were no significant dif-

ferences between smokers treated with 

cefepime and those treated by doxycycline 

for attachment loss and for bone loss . 

Both therapies (cefepime and doxycyc-

line) yielded statistical significant differ-

ences on attachment loss and bone loss 

before and after treatment at p<0.05  this is 

showed in Table (5) and (6).  

 

 

 

Table (1): Unpaired t – test in relation to attachment loss and 

bone loss for both non smoker and smoker dental patients 

Periodontal diseases 
Non smoker Smoker 

P - value 
Mean ± SD Mean ± SD 

Attachment loss 4.53 ± 1.15 3.23 ± 0.77 
*
0.000 

Bone loss 5.30 ± 0.69 4.78 ± 0.70 
*
0.001 

SD =  standard deviation; 
*
Significant difference at p≤ 0.05 

 

Table (2): The distribution of smokers 

according to the number of cigarette 

smoked / day. 

No. of Cigarette / day No. (%) 

< 10 9 (22.5) 

10 – 20 20 (50.0) 

≥ 20 11 (27.5) 

Total 40 (100.0) 

 
Table (3): The distribution of smokers 

according to the duration of smoking 

Duration (Years) No. (%) 

< 10 3 (7.5) 

10 – 20 27 (67.5) 

≥ 20 10 (25.0) 

Total 40 (100.0) 
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Table (4): Unpaired t – test in relation to cefepime and doxycycline before and after treatment 

in smoker dental patients. 

Periodontal 

diseases 

 Cefepime Doxycyclin 
P - value 

Mean ± SD Mean ± SD 

Attachment 

loss 

Before treatment 4.50 ± 1.05 4.55 ± 1.28 0.893 

After treatment 3.20 ± 1.15 3.35 ± 1.04 0.668 

Bone loss 
Before treatment 5.30 ± 0.66 5.30 ± 0.73 1.000 

After treatment 4.20 ± 0.77 4.15 ± 0.88 0.849 
SD = standard deviation; *Significant difference at p≤ 0.05 

 

 

Table (5): Paired t – test in relation to cefepime (before and after treat-

ment) in smoker dental patients 

Periodontal dis-

eases 

Before 

treatment 

After 

treatment P - value 

Mean ± SD Mean ± SD 

Attachment loss 4.50 ± 1.05 3.20 ± 1.15 *0.000 

Bone loss 5.30 ± 0.66 4.20 ± 0.77 *0.000 

SD =  standard deviation; *Significant difference at p≤ 0.05 
 

 

 

Table (6): Paired t – test in relation to doxycycline (before and after 

treatment) in smoker dental patients 

Periodontal dis-

eases 

Before 

treatment 

After  

treatment P - value 

Mean ± SD Mean ± SD 

Attachment loss 4.55 ± 1.28 3.35 ± 1.04 *0.000 

Bone loss 5.30 ± 0.73 4.15 ± 0.88 *0.000 
SD =  standard deviation; *Significant difference at p≤ 0.05 

 

 

DISSCUSION 
Tobacco smoking is the main risk fac-

tor associated with chronic destructive 

periodontal diseases . The typical charac-

teristic of smoking – associated periodon-

tal diseases is the destruction of the sup-

porting tissues of the teeth with the ensur-

ing clinical symptoms of attachment loss – 

bone loss and eventually tooth loss
(2,9)

 . 

This study was undertaken to prospective-

ly investigate the influence of smoking 

exposure overtime on the periodontal 

health condition and to evaluate the effects 

of locally – delivered antimicrobials (cefe-

pime and doxycycline) in the treatment of 

periodontal diseases (attachment loss and 

bone loss) since periodontal disease is a 

host response to a pathogenic bacterial 

infection.
(4,10)

  

This study included the examination of 

subjects 20 years old and over, as the pres-

ence of smokers under this age is small 

compared with old age.
(8)

 The results of 

this study showed significant difference 

between non smokers and smokers regard-

ing both attachment loss and bone loss and 

this was in agreement with many studies 
(1, 

11-15)
, and in disagreement with others 

which showed no significant differences 

between smokers and non smokers in clin-

ical attachment loss and radiographical 

bone loss measurements.
(16)

  

Nicotine in cigarette affect periodontal 

tissues and bone health from many angles 

but the exact mechanisms behind the de-

structive effects of smoking on the peri-

odontal tissues are not well understood
 (2)

 . 

However, when compared to non smokers, 

smokers have more plaque or harbor dif-

ferent or more virulent types of plaque 

bacteria.
 (1)

 Studies demonstrated that the 

proportion of subjects positive for Actino-
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bacillus actinomycetem comitans, Porphy-

romonas gingivalis, and Bacteriods forsy-

thus was significantly higher among 

smokers as compared to non smokers and 

that certain bacteria were more difficult to 

eradicate among smokers.
(17-21)

 Although 

bacteria are the primary etiologic factor in 

periodontal diseases .The patient's host 

response is a determinant of disease sus-

ceptibility. In general, smoking could lead 

to increased periodontal destruction by 

impairment of the normal host response in 

neutralizing infection and alterations that 

result in destruction of the surrounding 

healthy periodontal tissues 
(22,23) .

 Smokers 

appeared to have decreased levels of sali-

vary antibodies (IgA) and serum (IgG) 

which will increase the risk of periodonti-

tis.
(24,25)

 Smoking has a deleterious effect 

on gingival blood flow and medical litera-

tures have demonstrated that tobacco or 

nicotine impairs revascularization in soft 

and hard tissues.
(26,27)

  

Tobacco components may also modify 

the production of cytokines or inflammato-

ry mediators which play a role in peri-

odontal tissue and bone destruction, one of 

these important cytokines is osteoprotege-

rin (OPG), also known as osteoclastogene-

sis inhibitory factor (OCIF) which can in-

hibit the production of osteoclasts
(29)

, ciga-

rette smoker patients tended to have lower 

serum concentration of OPG than non 

smokers patients
(30)

, thus promote osteoc-

lastogenesis, accelerate bone resorption 

and induce alveolar bone loss
(31-33)

, and 

associated with pathophysiology of at-

tachment loss and gingivitis.
 (34)

  
  

Studies 

also showed that nicotine exerted negative 

effects on structural trabecular bone para-

meters due to imbalance in the normal re-

modeling process with excessive osteoc-

lastogenesis and inadequate osteoblasto-

genesis.
(35)

 Such alterations in host re-

sponse may affect the reparative and rege-

nerative potentials of periodontium and 

can decrease response to treatment in to-

bacco users.
 (1)

 

It is well recognized that periodontal 

diseases and degenerative bone diseases 

are bacterial in nature . Studies showed 

that marked excessive loss of calcified 

matrix is often associated with bacterial 

infections .  Radiograph measurements of 

alveolar bone resorptions in rats infected 

by different types of bacteria were greater 

compared to the resorption in uninfected 

control rats.
 (37,38)

 An essential component 

of therapy is to eliminate or control these 

pathogens .This has been accomplished 

through mechanical means (scaling and 

root planning), which is time – consuming, 

difficult and sometimes ineffective.
 (3,35,36)

 

   Locally applied antimicrobials has 

been found to produce higher local con-

centrations of the drug and lower systemic 

concentrations, increasing the effective-

ness at the periodontuim and decreasing 

the risk of systemic side effects.
 (4)

This 

study evaluated the effectiveness of cefe-

pime versus doxycycline for treating at-

tachment loss and bone loss in smoker 

dental patients. Cefepime is a fourth – 

generation cephalosporines antibiotic . It is 

an effective modern drug with a broad 

spectrum of activity which makes it suita-

ble for the treatment of infections caused 

by a wide variety of bacteria
 (7,39-40)

, in-

cluding treatment of bone infections.
 (41-43)

 

Results of this study showed signifi-

cant differences in the clinical and radio-

graphical measurements of attachment and 

bone loss before and after treatment with 

cefepime which indicated that this drug 

can be used in the management of these 

periodontal diseases and this was in 

agreement with other studies
(44-46)

, and in 

disagreement with other studies
(47)

, which 

showed that there was no significant dif-

ference in the incidence of infections be-

tween patients who had received cepha-

losporin antibiotic after orthodontic sur-

gery and those who had not. 

Tetracycline antibiotic which include 

newer group called doxycycline are used 

in dentistry for subgingival administration 

as an adjunct in patients with periodonti-

tis
(7,48)

. In this study doxycycline effect on 

reduction of attachment loss and bone loss 

was evaluated and there were significant 

differences between measurement before 

and after treatment . This was in agree-

ment with many studies
(4,5,49,50)

, and in dis-

agreement with others. 
(51,52)

 Doxycycline 

possesses high antibacterial properties 

against most periodontal bacteria, as well 

as other biologic actions that may result in 

an increased production and maintenance 

of collagen and bone
(5,6)

 . It is effective in 

reducing inflammation by inhibiting ma-
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trix metalloproteinases, preventing exces-

sive angiogenesis, inhibiting apoptosis and 

stimulating bone formation.
 (53,54)

 

Results of this study showed that there 

was no significant differences between 

cefepime and doxycycline in reduction of 

attachment and bone losses among smoker 

dental patients .  So, cefepime can be used 

as an alternative to doxycycline only in 

patients who have allergy to tetracyclines, 

since doxycycline is safe with no major 

side effects and it is useful for manage-

ment of all cases of periodontitis.            

 

CONCLUSIONS 
Clinical studies supported the concept 

that tobacco use is an important variable 

affecting the prevalence and progression 

of periodontal diseases such as attachment 

loss and bone loss . This is related to the 

fact that certain periopathogens are more 

prevalent among smokers and tobacco 

products appear to have direct local effects 

that can alter host response. Topical appli-

cation of antimicrobial agents to the site of 

periodontal disease may be useful adjunc-

tive to conventional periodontal treatment. 
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