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INTRODUCTION 

Acne vulgaris is one of the most common skin disorders, 

affecting 90% of the people worldwide sometime or the 

other in their life.1 Teenagers and young adults are 

usually affected, though 10 - 20 % of the adult population 

may experience some form of the skin disorder.2 

Multiple factors including excess sebum production, 

follicular hyper keratinization, colonization of bacteria 

like Propionibacterium acnes (P. acnes), and resultant 

inflammation are responsible for the pathogenesis of 

acne.3 

The clinical presentation of acne can vary from non-

inflammatory comedones to inflammatory nodules.4  

Since the involvement of the face is frequent, various 

psychological abnormalities like lack of confidence, 

depression, anxiety and even suicidal tendencies have 

been associated with patients suffering from moderate to 

severe form of Acne vulgaris.5-7  

ABSTRACT 

Background: Oral antibiotics are frequently used for acne vulgaris. Cephalexin 

has documented some success against acne vulgaris in earlier studies. Here the 

efficacy and safety of Cephalexin have been compared against the standard 

therapy of Doxycyline. 

Methods: From September 2010 to June 2011, 100 patients of moderate Acne 

vulgaris were randomized into two groups to receive oral Doxycyline (100mg 

once daily) or Cephalexin (500mg thrice daily) in an open label manner for 

eight weeks. All participants were allowed to use topical 5%Benzoyl peroxide 

gel twice daily. Efficacy was measured in terms of reduction in the number of 

facial comedones and inflammatory lesions from baseline after eight weeks. 
Results: 44 patients from Cephalexin group and48 patients from Doxycyline 

group completed the study. Both drugs have significantly decreased comedone 

count as well as the inflammatory lesion count after eight weeks. However, 

Doxycycline appeared better in terms of Comedone count (14.5±3.07 versus 

12.9±4.31, p=0.045) as well as inflammatory lesion count (8.64.1±2.14 versus 

7.67±2.46, p=0.047) at the end. The total adverse event was slightly more with 

Cephalexin (6.81% versus 6.25%, p= 0.912), where Diarrhoea remained the 

commonest adverse effect (4.54%). 

Conclusions: Although for the first time oral Cephalexin has displayed efficacy 

against moderate acne vulgaris in a prospective clinical study, it appeared 

inferior to Doxycycline over eight weeks. Therefore, it becomes an option only 

when other oral antibiotics are contraindicated or not tolerated. 
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Long term oral antibiotics are routinely administered 

worldwide as a part of standard therapy in the 

management of moderate to severe acne vulgaris with 

inflammatory components.8,9 Based on the response, such 

therapy can be extended for 3 months.8 Tetracyclines and 

its derivatives like Doxycycline and Minocycline are the 

first choices, while Macrolides, Cotrimoxazole and 

Trimethoprim come as alternatives. Oral Doxycycline has 

been successfully used at a dose range of 50-200mg per 

day among the patients of acne.10 Addition of a topical 

agent like Benzoyl peroxide (BPO) to long term oral 

antibiotic regimen is recommended as it reduces the 

development of antibiotic-resistance.11  

Although conventional systemic antibiotics for acne are 

often successful, many patients do not improve or are 

unable to tolerate medications because of the associated 

side effects.12 Moreover; the inevitable emergence of 

antibiotic-resistant strains of P. acnes has further 

complicated the management of acne.13  

In spite of being used in skin and soft tissue infections, 

Cephalosporins have been rarely tried in acne since their 

hydrophilic property prevents the penetration into the 

microcomedones.14 An anecdotal report showed two 

patients experienced significant improvement of their 

acne after using Cephalosporins actually for some other 

conditions.15 Later, antibiotic susceptibility studies have 

also displayed the efficacy of Cephalexin against P. 

acnes, isolated from the acne vulgaris lesions.16,17 Lately, 

there was clinical evidence as well suggesting the role of 

Cephalexin in the treatment of acne vulgaris. The study 

however was a retrospective analysis and had a few 

limitations like lack of standard acne severity grading 

system and non standardized treatment length.12 

Therefore it gave us the opportunity for the first time to 

evaluate and compare the efficacy of oral Cephalexin in 

the management of acne vulgaris against one of the 

standard drug for a fixed treatment-duration and by using 

a standardized evaluation technique. 

METHODS 

This prospective randomized controlled evaluator-blinded 

study was conducted from January 2011 to August 2011 

at the outpatient department of the Dermatology, Sri 

Ramachandra Medical College and Research centre, 

Chennai. Patients of either gender aged above 12 years, 

suffering from moderate degree of inflammatory acne 

vulgaris were included for the study. Patients suffering 

from severe form of acne vulgaris, drug induced acne and 

those who took any of the study antibiotic in last two 

months or known to have hypersensitivity to any of them 

were spared from our study. Pregnant and lactating 

mothers were also excluded. A total of 136 patients were 

initially screened and finally 100 were enrolled for the 

study after they fulfilled the eligibility criteria. Voluntary 

written informed consent was taken from all the 

participants after explaining the study protocol in detail 

and giving adequate time to decide on their participation 

in the clinical study. The informed consent form was 

available in English, Hindi and regional language 

(Tamil).  

Hundred patients were randomized by computerized ten 

block simple randomization process into two groups to 

receive either Doxycycline or Cephalexin in an open 

label manner for a period of eight weeks. Doxycycline 

was administered at a fixed dose of 100mg tablet per day 

after meal. Cephalexin on the other hand was given as 

500 mg capsule thrice daily before meals. All patients 

were allowed to apply 5% Benzoyl peroxide gel over the 

lesions at night during the entire study period. 

The baseline features like demographic details, duration 

of the illness, history of previous antibiotic usage, facial 

comedone and inflammatory lesion counts and systemic 

examination findings were noted in a specially designed 

case report form. Each participant underwent detailed 

local and systemic examination during the subsequent 

visits at fourth and eighth week by a dermatologist.  

Efficacy was measured in terms of reduction of facial 

comedone count and inflammatory lesion counts from the 

baseline after eight weeks of therapy. Adverse events, if 

any, were also noted down. Finally the data was tabulated 

and analyzed by using SPSS -17. A p value ≤0.05 was 

considered significant in our study.  

RESULTS 

Table 1: Baseline characteristics of the study subjects 

who completed the study according to the study                  

drug assignment. 

Characteristics 
Cephalexin 

n= 44 

Doxycycline 

n=48 

p 

value 

Male 
21 

(47.72%) 
20 (41.66%) 0.675# 

Mean age±SD 

(years) 
17.65±11.7 19.2±13.91 0.566^ 

Duration of 

complaints±SD 

(months) 

7.11±4.55 7.83±5.18 0.482^ 

History of 

previous oral 

antibiotic usage 

for acne 

13 

(29.55%) 
15 (31.25%) 0.859# 

Mean facial 

comedone 

count±SD 

23.84±4.65 25.02±4.12 0.2^ 

Mean facial 

inflammatory 

lesion 

count±SD 

13.77±2.55 13.79±2.6 0.97^ 

^ p value obtained by using Student’s t test. 

# p value obtained by using Chi square test. 
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Out of 100 patients enrolled for the study 92 have finally 

completed; 44 from the Cephalexin and 48 from 

Doxycycline group. Six participants from Cephalexin 

group and two from Doxycycline group were lost to 

follow up after randomization. The detailed patient flow 

pattern during the study period of eight weeks has been 

described in Figure 1. The baseline features of the two 

study groups are mentioned in Table 1, which shows that 

both groups were comparable at the beginning of the 

study. 

 

Figure 1: Patients flow during the study. 

The changes in the facial comedone count and 

inflammatory lesion count during the course of the study 

are given in Table 2 and Table 3 respectively. Based on 

our findings, both Cephalexin and Doxycycline have 

significantly decreased comedone count as well as the 

inflammatory lesion count from the baselinesgroup at the 

end of eight weeks (p value <0.001).  

Table 2: Facial comedone counts in each study group 

after 4th and 8th week of therapy. 

Facial 

comedone 

count 

Cephalexin 

(n=44) 

Doxycycline 

(n=48) 
p value 

Baseline 23.84±4.65 25.02±4.12 0.2^ 

4th week 19.75±3.28 18.75±4.84 0.25^ 

8th week 14.5±3.07 12.9±4.31 0.045^ 

p value* <0.001 <0.001  

^ p value obtained by using Student’s t test. 

*p value of Intra group comparison from baseline to 8 week 

data (Obtained by paired t test) 

However, the reductions of both comedone count and the 

inflammatory lesion count from the baseline were 

significantly higher with Doxycycline than Cephalexin 

after eight weeks of therapy. Unlike the comedone count, 

facial inflammatory lesion count started showing 

significant improvement from baseline at as early as 

fourth week of treatment (Table 2 and 3). 

Table 3: Facial inflammatory lesion count in each 

study group after 4th and 8th week of therapy. 

Facial 

inflammatory 

lesion count 

Cephalexin 

(n=44) 

Doxycycline 

(n=48) 
p value  

Baseline 13.77±2.55 13.79±2.6 0.97^ 

4th week 11.41±2.59 9.9±2.28 0.003^ 

8th week 8.64±2.14 7.67±2.46 0.047^ 

p value* <0.001 <0.001  

^ p value obtained by using Student’s t test. 

*p value of Intra group comparison from baseline to 8 week 

data (Obtained by paired t test) 

Table 4 depicts the safety profile of both the drugs in 

terms of adverse effects encountered during the study 

period. These effects were mild, transient and self 

limiting in nature. Total adverse effects appeared to be 

slightly higher with Cephalexin, which was statistically 

insignificant (p = 0.912). Diarrhea was found to be the 

commonest side effect with Cephalexin (4.54%). On the 

other hand diarrhea, skin rash and headache were 

observed with Doxycycline, each having equal incidence 

of 2.08% during the study. 

Table 4: Comparison of safety profiles of both the 

study drugs. 

Adverse event 
Cephalexin 

(n=44) 

Doxycycline 

(n=48) 

Diarrhea 2 (4.54%) 1 (2.08%) 

Skin rash 1 (2.27%) 1 (2.08%) 

Headache 0 1 (2.08%) 

Total adverse events 3 (6.81%) 3(6.25%) 

p value of total adverse 

event 
0.912# 

 # p value obtained by using Chi square test. 

DISCUSSION 

Acne vulgaris is an extremely prevalent skin disorder 

among the teenagers, which regardless of the severity can 

significantly affect the quality of life.18,19 Medical 

intervention therefore, can make a big difference to such 

patients either by complete clearing or causing significant 

improvement of the condition.20 The main principles of 

treatment of acne consist of elimination of comedones by 

normalization of follicular keratinization, decreasing 

sebaceous gland activity and reduction in the population 

of P. acne and thereby reducing the inflammatory 

process.2 Oral antibiotics have been used to treat acne 
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vulgaris since 1950.21 And today, approximately 66% of 

antibiotic usage in Dermatology is for acne.22 Still many 

patients do not improve with the traditional course of 

antibiotics either due to the development of antimicrobial 

resistance by P. acne or the intolerance issues associated 

with those antibiotics.12,22 These patients either live with 

the condition or consider other options like oral 

contraceptives, spironolactone, or isotretinoin, each with 

its own risk of side effects.12 

Multiple factors like efficacy, compliance, tolerability, 

cost-effectiveness and the potential for development of 

bacterial resistance should be taken into account while 

selecting an appropriate oral antibiotic for acne.3 

Although the efficacy of Cephalexin in acne vulgaris has 

been recently documented, no head to head comparative 

trial was ever done. Therefore, this study was designed to 

analyze its efficacy against the standard therapy of 

Doxycycline for the management of moderate acne 

vulgaris over a period of eight weeks in a hospital based 

population of South India. Except Isotretinoin, which is a 

reserved drug, nothing really has come up in the space of 

oral agent for acne vulgaris in the past few decades. 

Although newer treatment options like physical 

modalities and devices are emerging, their efficacies 

nevertheless have been limited. 

Based on our observation, both Cephalexin and 

Doxycycline have significantly reduced the comedone 

count and inflammatory lesion count from baselines after 

eight weeks of therapy (p value <0.001). However, 

considering these two parameters, Doxycycline appeared 

to be a better agent at the end of our study. 

Doxycycline has better pharmacokinetic profile than its 

parent molecule tetracycline in terms of rapid oral 

absorption, longer half life and excellent penetration into 

the follicles and sebaceous glands.23-26 Independent of 

their well-known antibacterial effect, tetracyclines 

demonstrate certain important pharmacological actions 

like regulating the inflammatory pathway and the 

immune responses.24 The anti inflammatory effect is 

primarily ascribed to the inhibition of metalloproteinase 

(MMP) and suppression of Hydrolases like α- amylase 

and phospholipase A2 which are key enzymes for 

prostaglandin biosynthesis.27-29 Besides this, the cyclines 

limit Neutrophil leucotaxis and suppress the production 

of cytokines such as tumor necrosis factor- alpha (TNF- 

α) and interleukins (IL-1β, IL-6) by the Neutrophils and 

Macrophages and thereby interfere with the 

immunological cascades.27-30 They are also known to 

prevent pathological tissue destruction by scavenging the 

reactive oxygen species.27 Hence, cyclines exert both 

antibacterial and non-antibacterial properties in 

combating acne.31 

Dosing of Doxycycline in acne vulgaris has become 

another interesting area of research since the drug was 

found to be significantly effective in few occasions even 

at a sub antimicrobial dose level (20mg twice daily) 

while treating moderate facial acne cases.32,33 A very 

recent study with larger sample size has shown that a 

modified release sub antimicrobial dose of Doxycycline 

(40mg once daily) was not only effective as 100mg daily 

dose but also appeared better in terms of safety in the 

treatment of moderate to severe inflammatory acne.34  

Lately, an in vitro study focusing the anti-inflammatory 

property of Doxycycline also indicated that the drug 

could be safely used at a low dose (20-40mg daily) in 

chronic or acute skin diseases where inflammation has to 

be controlled or prevented.24 Perhaps it will take some 

time for this concept of sub optimal dosing to be included 

into the acne guidelines. Till then Indian dermatologists 

continue to prescribe 100mg daily dose; the same dose 

we used for our study.35  

The capacity of some of the antibiotics like Tetracycline, 

erythromycin and nadifloxacin to inhibit the reactive 

oxygen species production by the neutrophils is 

attributable for their effect in inflammatory skin diseases 

like acne vulgaris. Nevertheless, this effect seemed to be 

absent with Cephalexin based on in vitro study results at 

a concentration comparable to the therapeutic blood 

level.36 However, like other beta-lactam antibiotics 

Cephalexin can form stable covalent complexes at the 

active site of some of the important mammalian enzymes, 

which regulate the fundamental physiological processes 

in mammals. This non -antibacterial property can partly 

explain their therapeutic role in inflammatory disorders.37 

The role of CD4+ T-cell mediated immune responses has 

been also suggested in inflammatory acne as their down 

regulation is associated with the resolution of acne.38 Still 

we feel the exact mechanism of Cephalexin in acne 

vulgaris is yet to be ascertained, considering the fact that 

the penetration of Cephalosporins into the 

microcomedones is very limited due to the hydrophilic 

nature of the drug.3 

One remarkable advantage of Cephalexin is its safety 

during pregnancy, while drugs like tetracyclines and its 

derivates, cotrimoxazole, isotretinoin and hormonal 

therapy are contraindicated.39 Although, pregnant ladies 

were not involved in our study, previous literatures 

suggest that Cephalexin can be a safer option in such 

patients, whenever an oral antibiotic is to be 

administered.40-43 

Safety wise both the drugs were comparable during the 

study period of eight months. The total incidence of 

treatment-related adverse events turned out to be slightly 

higher among the Cephalexin users than Doxycycline 

(6.81% versus 6.25%, p= 0.912), which was nevertheless 

statistically insignificant. All the adverse events were 

mild in nature and were relieved with basic symptomatic 

management without discontinuing the study drug. 

Diarrhea was reported from both groups but the incidence 

was more in Cephalexin arm (4.54% versus 2.08%). The 

diarrheal incidence of Cephalexin in our study closely 

resembles with that of an earlier observation where the 
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drug was evaluated for uncomplicated skin and skin 

structure infections.44 Mild and transient macular skin 

rash was observed in one patient from each group. In 

both occasions, it disappeared within two to three days 

after the discontinuation. 

It is also important to realize the emerging problem of 

antibiotics resistance associated with indiscriminate and 

long term use of antibiotics in acne vulgaris. The 

incidence of P. acnes antibiotic resistance has jumped 

from 20% in 1978 to 62% in 1996.12 This is often 

attributed to the regional prescription pattern, patient 

compliance and the genomic variability in P. acnes.10,45 

Quite recently, an Indian study has documented 

Doxycycline resistance as high as 44.2% among 52 P. 

acnes strains isolated from 80 different patients. Very 

high degree of resistance against macrolides like 

Azithromycin (100%) and Erythromycin (98%) has been 

observed in the same study.45 

Thus, to optimize the use of oral antibiotics in acne 

vulgaris many guidelines have been developed which 

dissuade antibiotics monotherapy and subtherapeutic 

dosing of antimicrobial agents and also recommend the 

addition of topical agent like Benzoyl peroxide or 

retinoids.10,46,47 In order to minimize the risk of antibiotic 

resistance, long term antibiotics therapy should be limited 

to maximum three months and effective alternative 

treatment modalities must be provided whenever 

necessary.46  

CONCLUSION 

This is the first prospective clinical study which has 

evaluated and compared the efficacy of oral Cephalexin 

against Doxycycline in acne vulgaris in terms of 

reduction in comedone count as well as inflammatory 

lesion count in an open label randomized controlled 

manner involving a hospital based population. Though 

both Cephalexin and Doxycycline have significantly 

reduced the counts after eight weeks of therapy, the latter 

appeared to be a better therapeutic option. Both the drugs 

displayed similar safety profile without any serious 

adverse events. However, considering its usefulness in 

other skin infections and the cost factor attached 

Cephalexin’s indication in inflammatory acne vulgaris 

remains limited to the patients in whom other oral 

antibiotics are contraindicated or not tolerated. 
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