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Abstract 

Introduction: Inguinal herniotomy is one of the most 

frequently performed surgeries in paediatric patients. It is 

basically a clean surgery which is performed through a 

small incision. Many studies show that patients 

undergoing clean surgeries do not require any 

antimicrobial prophylaxis as the rate of surgical site 

infection (SSI) in clean surgeries is very low. Inspite of 

that, most of the surgeons continue to use perioperative 

prophylactic antibiotics in routine paediatric herniotomy 

due to unnecessary fear of wound infection. Meta-

analysis of comparable studies do not support nor discard 

the use of prophylactic antibiotics for prevention of 

surgical site infections in clean surgeries. Moreover there 

is rarity of controlled clinical trials in paediatric patients. 

So this randomized controlled trial was undertaken to see 

whether prophylactic antibiotics are really needed in 

inguinal herniotomy in children. 

Methods: A randomized control study was conducted 

from August 2017 to September 2019. All the cases of 

inguinal hernia requiring inguinal herniotomy below 12 

years of age were included in the study. The patient’s 

socio-demographic data, relevant clinical history, 

operative data, haematological reports and surgical site 

infection data were recorded in preformed structured 

proforma. Data collected were analyzed using SPSS-

version-21 (IBM Corp., IL USA). Student t test (two 

tailed, independent) and Fisher’s exact test were used for 

comparison of the two groups.. A p-value of <0.05 was 

taken as significant. 
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Results: 130 patients were recruited for the study, 65 in 

control group (I) and 65 in intervention group (II). 

Majority of the patients are in the age group 48 to 72 

months (55%). Most of the patients in this study are of 

male gender (73.1%). Majority of the patients have 

haemoglobin between 12 to 16 g/dl in both the control 

and intervention group. Mean length of surgical incision 

is 2.71±0.23 overall, 2.74±0.22 in group I, 2.67±0.23 in 

group II. Mean duration of surgery is 17.87±4.18 minutes 

overall, 17.98±3.94 minutes in group I, 17.75±4.43 

minutes in group II. Only one patient in group II 

developed Southampton wound grade 2 on post-operative 

day 2. All the other patients in both the groups had 

normal wound healing (Southampton grade 0). 

Conclusion: There is no significant difference in the 

incidence of surgical site infections between the control 

(antibiotics) group and the intervention (no antibiotics) 

group. It can be concluded that the incidence of SSI in 

paediatric inguinal herniotomy is very low and 

prophylactic antibiotics are unnecessary and should not 

be recommended in routine cases in the absence of risk 

factors for infection. 

Keywords: randomized control trial, herniotomy, 

Southampton wound grade. 

Introduction 

Inguinal hernia is one of the most common surgical 

conditions in paediatric patients.1 In this condition, there 

is incomplete obliteration of processus vaginalis which is 

a peritoneal pouch which comes down through the deep 

ring and inguinal canal during descend of testis.1,2,3,4 It 

normally gets obliterated after birth. Inguinal hernia in 

children is almost always indirect type of hernia due to 

patent processus vaginalis. It is more common in boys 

(1:50) and more common on the right side (2:1) with 

bilateral hernia comprising of 15%.
4,5

. Treatment is 

always surgical and always better to perform surgical 

repair i.e. inguinal herniotomy as soon as the diagnosis is 

made in order to avoid incarceration and strangulation.  

Inguinal herniotomy is one of the most frequently 

performed surgeries in paediatric patients.2,3,4 Paediatric 

herniotomy is basically a clean surgery which is 

performed through a small incision and does not involve 

any opening of or contamination from gastrointestinal 

tract.6 

Many studies show that patients undergoing clean 

surgeries do not require any antimicrobial prophylaxis as 

the rate of surgical site infection in clean surgeries is very 

low.7,8,9 Inspite of that, most of the surgeons continue to 

use perioperative prophylactic antibiotics in routine 

paediatric herniotomy without any proper indication due 

to unnecessary fear of wound infection. Again, the use of 

antibiotics to prevent SSI has become a subject of 

controversy as some studies are finding antibiotic 

prophylaxis useful for prevention of surgical site 

infection even in clean cases too.10,11  

Despite advances in surgical science, surgical site 

infection still remains responsible for most of the 

postoperative morbidity and mortality. Many studies 

showed prophylactic antibiotics are unnecessary in clean 

surgeries. But these studies are mostly done in developed 

countries with high standard of living and good hospital 

conditions. Only few studies are done in developing 

countries like India. Some study emphasized the 

importance of prophylactic antibiotics in paediatric 

patient in clean herniotomy cases as these patients are 

prone for contamination from nappies and cannot 

maintain personal hygiene themselves.11 Meta-analysis of 

comparable studies do not support nor discard the use of 

prophylactic antibiotics for prevention of surgical site 

infections in clean surgeries. Moreover, there is rarity of 

controlled clinical trials in paediatric patients. So, this 

randomized controlled trial was undertaken to see 



 Sunilkumar Singh Salam, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR) 

 
© 2023 IJMSIR, All Rights Reserved 

 
                                

P
ag

e4
9

 
P

ag
e4

9
 

P
ag

e4
9

 
P

ag
e4

9
 

P
ag

e4
9

 
P

ag
e4

9
 

P
ag

e4
9

 
P

ag
e4

9
 

P
ag

e4
9

 
P

ag
e4

9
 

P
ag

e4
9

 
P

ag
e4

9
 

P
ag

e4
9

 
P

ag
e4

9
 

P
ag

e4
9

 
P

ag
e4

9
 

P
ag

e4
9

 
P

ag
e4

9
 

 

whether prophylactic antibiotics are really needed in 

inguinal herniotomy in children which is one of the most 

commonly performed clean surgery in paediatric surgery 

department of our hospital. 

Materials and Methods 

A randomized controlled trial was conducted from 

August, 2017 to September 2019 in Manipur at the 

Department of Surgery, RIMS. The study population was 

all the patients of both sexes aged 12 years and below 

admitted for elective herniotomy in the Department of 

Surgery at Regional Institute of Medical Sciences, 

Imphal during the study period. Patients who have taken 

antibiotics within 7 days prior to surgery for some other 

medical conditions, immuno-compromised, with co-

morbidities, allergy to cephalosporin group of antibiotics, 

any infective focus in the body or skin near the incision 

site and complicated inguinal hernia are excluded from 

the study. Consecutive sampling was done until the 

required sample size was reached. Inguinal herniotomy 

was performed by the same surgeon for all the cases. 

Randomization 

Done using computer generated random number table, 

patients were allotted either of the two groups- Group I 

(Control group) or Group II (intervention group). Group I 

underwent inguinal herniotomy with conventional single 

dose preoperative prophylactic antibiotics (third 

generation cephalosporin antibiotic, in the dose of 

50mg/kg body weight, maximum dose = 1g) given 

intravenously at the time of induction of anaesthesia as 

prophylactic antibiotic. Intervention group underwent 

elective inguinal herniotomy without any prophylactic 

antibiotics both pre or post-operatively. 

Sample size 

Taking significance at 5% (Zα=1.96), 90% power 

(Zβ=1.28), proportion of intervention group with desired 

outcome (P1) as 96.3% and proportion of control group 

with desired outcome (P2) as 97.1% and test margin(d) as 

10%, and using the non-inferiority trial formula,6  

 

Sample size in each group is 65.  

Thus, total sample size = 2×65 =130. 

Study variables  

Independent variables are age, sex, weight, 

socioeconomic condition, level of haemoglobin, duration 

of surgical procedure, grade of wound infection, length 

of hospital stay and dependent or outcome variable is 

surgical site infection. 

Data collection 

A pre designed, pre tested, semi structured proforma was 

used for data collection. Collected data were checked for 

completeness and consistency and necessary rectification 

was made.  

Operational definition 

Infection occurring at the surgical site at any depth within 

30 days of the surgery was considered as SSI.  

Southampton wound grading system was used for wound 

grading.  

Major findings Additional findings Grade 

Normal healing  0 

Normal healing 

with mild bruising 

or erythema 

 1 

 Some bruising 1a 

 Considerable bruising 1b 

 Mild erythema 1c 

Erythema plus 

other signs of 

 2 
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inflammation 

 At 1 point 2a 

 Around sutures 2b 

 Along wound 2c 

 Around wound 2d 

Clear or 

haemoserous 

discharge 

 3 

 At one point <=2 cm 3a 

 Along wound; >2 cm 3b 

 Large volume 3c 

 Prolonged drainage  

(>3 days) 

3d 

Pus  4 

 At 1 point only; ≤2 cm 4a 

 Along wound; >2 cm 4b 

Deep or severe 

wound infection 

With or without tissue 

breakdown or 

hematoma requiring 

aspiration 

5 

Table 1 Showing Southampton wound grading system. 

Statistical analysis 

The data analysis was done using SPSS software version 

21 (IBM corp., IL USA) and R environment ver.3.2.2 

were used. Student t-test (two tailed, independent) was 

used to find the significance of study parameters on 

continuous scale (age, weight, haemoglobin, length of 

surgical incision, duration of surgery) between two 

groups (Inter-group analysis) on metric parameters. 

Leven’s test for homogeneity of variance has been 

performed to assess the homogeneity of variance, Fisher 

Exact test has been used to find the significance of study 

parameters of surgical site infection between the two 

groups. P-value less than 0.05 is considered statistically 

significant. 

Ethical issues: Approval was taken from the Research 

Ethics Board, RIMS, Imphal before the commencement 

of the study. 

Results  

In total 130 patients, 65 in control group (received 

prophylactic single dose 3rd generation cephalosporin 

intravenously) and 65 in intervention group (did not 

receive any antibiotic), were recruited for this 

randomised control study which was conducted for the 

span of two. Only one patient (in group II) developed 

SSI.  

Majority of the patients are in the age group 48 to 72 

months (55%). Mean age of the patients is 59.26± 31.48 

months overall, 59.45± 26.95 months in group I and 

59.08± 35.64 months in group II. Minimum age in this 

study is 12 months and maximum age is 144 months. 

Most of the patients in this study are of male gender 

(73.1%). In group I (with antibiotics), 70.8% are males 

and in group II (no antibiotics), 75.4% are male patients. 

Overall male-female ratio is 2.7:1. Majority of the 

patients belong to the weight group 10 to 20 kg (80%), 

83.1% in group I (with antibiotic) and 76.9% in group II 

(no antibiotic). Overall mean weight is16.55±4.99 kg. 

Mean weight in group I is 16.39±4.21 kg and group II, it 

is 16.70±5.69 kg. Overall, right sided hernia constituted 

59.2%, bilateral hernia constituted 31.5%, and left sided 

hernia constituted 9.2%. Majority of the patients have 

haemoglobin between 12 to 16 g/dl in both the control 

and intervention groups. None of the patients in this 

study has anaemia.  Most of the patients (93.1%) have 

length of incision in between 2.5 to 3 cm. Mean length of 

surgical incision is 2.71±0.23 overall, 2.74±0.22 in group 

I, 2.67±0.23 in group II. Mean duration of surgery is 

17.87±4.18 minutes overall, 17.98±3.94 minutes in group 

I, 17.75±4.43 minutes in group II. 
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All the patients stayed at hospital for 2 days after surgery 

except for 1 patient who stayed longer (5 days) due to 

surgical site infection. The difference between the two 

groups is not statistically significant. Only one patient in 

the intervention group where there is no use of 

prophylactic antibiotics got a score of Southampton 

wound grade 2 on post-operative day 2. All the other 

patients in both the groups had normal wound healing 

(Southampton grade 0). 

Variables 

Group I 

(With 

Antibiotics) 

Group II (No 

Antibiotics) 
Total 

p- 

value 

Age in 

months 
59.45±26.95 59.08±35.64 59.26±31.48 0.947 

Weight in kg 16.39±4.21 16.70±5.69 16.55±4.99 0.726 

Haemoglobin 

of the 

patients in 

g/dl 

12.48±0.65 12.44±0.58 12.46±0.62 0.766 

Length of 

surgical 

incision 

2.74±0.22 2.67±0.23 2.71±0.23 0.082 

Duration of  

surgery in 

minutes 

17.98±3.94 17.75±4.43 17.87±4.18 0.754 

Table 2: Showing comparison of means of the age, 

weight, haemoglobin, length of surgical incision and 

duration of surgery between the two groups.  

Presence of 

surgical site 

infection 

Use of prophylactic antibiotics 

Total 
Group I (With 

Antibiotics) 

Group II 

(No Antibiotics) 

Yes 0(0%) 1(1.5%) 1(0.8%) 

No 65(100%) 64(98.5%) 129(99.2%) 

Total 65(100%) 65(100%) 130(100%) 

Table 3: Showing SSI in Group I and Group II. 

P=1.000, Not significant, Fisher Exact test. 

It was found that only one patient in group II (no 

antibiotic) developed surgical site infection. No patient 

developed surgical site infection in the group I (with 

antibiotic) The overall incidence of SSI is 0.8% while it 

is 1.5 % in the no antibiotics group. P-value was found to 

be 1.000 not statistically significant. 

Discussion 

Inguinal herniotomy in children is a clean type of surgery 

with very low infection rate. It is the most common 

operation performed in paediatric age groups. Duration 

of surgery is very short in terms of minutes. It is 

performed through a very small incision and does not 

involve much tissue handling and manipulation. Inguinal 

herniotomy is basically a clean operation as it does not 

involve entry into GIT, respiratory and genito-urinary 

tracts which are potential source of bacterial 

contamination.12 Also, paediatric patients are usually 

healthy without medical co-morbidities unlike adults. So 

theoretically, chance of infection is very less. 

Surgical site infection is the third most common 

nosocomial infection overall and the most common 

nosocomial infection among surgical patients.13,14 There 

are three main risk factors for developing postoperative 

surgical site infection: host related factors, surgical or 

environmental factors and microbiological risk factors.16 

Prophylactic antibiotics should not be regarded as a 

substitute for proper surgical techniques. Surgical site 

infection in a clean surgery is always attributed to 

exogenous bacteria that usually result from breaks in the 

aseptic technique by the operating team.14 So proper 

surgical technique and maintenance of strict aseptic and 

antiseptic conditions can prevent a number of surgical 

site infections. 

This study was done to compare the incidence of surgical 

site infections in paediatric patients undergoing elective 

inguinal herniotomy with prophylactic antibiotics and 

those without antibiotics. All the patients with risk 

factors for developing surgical site infection were 

excluded so that the result of the study is not biased. 
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Surgery was done by the same surgeon for all the cases 

who does not have any idea regarding antibiotic 

prophylaxis status of the patient. The wound was 

examined for any sign of infection on day 2, day 14 and 

day 30. Only one patient, out of the total 130 patient, 

developed wound infection with a wound grade 2 which 

was a minor surgical site infection. This study shows a 

very low infection rate of 0.8% overall, 0% in control 

group where prophylactic antibiotics were used and 1.5% 

in intervention group where prophylactic antibiotics were 

not used. This rate of infection is less as compared to 

other studies where the rate of postoperative wound 

infection is found to be between 1.5 – 4%.6, 17, 18, 19, 20 

again statistical analysis shows that there is no significant 

difference in the rate of infection between the two 

groups. So, this study concluded that prophylactic 

antibiotics are not useful in paediatric inguinal 

herniotomy for the prevention of SSI. The Cochrane 

meta-analysis showed that prophylactic antibiotic in 

clean surgeries cannot be absolutely recommended or 

neglected.21Another reviewers at the Cochrane 

Collaboration in 2012 stated that there is no clear benefit 

of prophylactic antibiotics in preventing surgical site 

infection in clean surgeries.22 This is in agreement with 

the finding of this study. 

Judicious use of prophylactic antibiotic can result in less 

postoperative morbidity and mortality, psychological 

effect to the patient and party, shorter hospitalization 

period & reduce the overall healthcare cost due to 

infection. On the other hand, overuse and misuse of 

antibiotics results in several drawbacks like drug side 

effects and reactions, interactions, thrombophlebitis, 

emergence of multi-drug resistant bacteria & the large 

economic burden on the government.23,24,25A study 

showed that perioperative antibiotic significantly 

increased the risk of Clostridium difficile infection.  Even 

a single dose of prophylactic antibiotic is not free of 

risks. A literature by Harper et al in 2009 revealed that 

approximately 15% of anaesthesia-related anaphylactic 

reaction are due to antibiotics.26 The consequence of 

anaphylaxis to intravenous antibiotics could be 

catastrophic with a mortality of up to 6%. These 

observations necessitate a risk-benefit assessment before 

establishing a protocol for giving the prophylactic 

antibiotic. According to a study done by N. Hatam, the 

overuse of antibiotics result in almost 10 USD extra cost 

per every patient & the hospitals under that study paid 

6,840 USD extra-expense every year due to non-

adherence to American Society of Health-System 

Pharmacists (ASHP) guidelines regarding the usage of 

antibiotic in surgery.27 On the contrary, a substantial cost 

savings for the healthcare system can be achieved by 

strictly following these guidelines.28 Sasse et al. reported 

that a potential saving of 6.1 million USD could be made 

if surgical antibiotic prophylaxis were given according to 

recommendations.29 

Conclusion 

This study shows no statistically significant difference in 

the incidence of surgical site infections between the 

control (antibiotics) group and the intervention (no 

antibiotics) group. It can be concluded that the incidence 

of SSI in paediatric inguinal herniotomy is very low and 

prophylactic antibiotics are unnecessary and should not 

be recommended in routine cases in the absence of risk 

factors for infection. 

References 

1. Gupta DK, Rohatgi M. Inguinal hernia in children: 

an Indian experience. Pediatr Surg Int 1993;8:466-

68. 

2. Harvey MH, Johnstone MJS, Fossard DP. Inguinal 

herniotomy in children: a five year survey. Br J Surg 

1985;72:485-87. 



 Sunilkumar Singh Salam, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR) 

 
© 2023 IJMSIR, All Rights Reserved 

 
                                

P
ag

e5
3

 
P

ag
e5

3
 

P
ag

e5
3

 
P

ag
e5

3
 

P
ag

e5
3

 
P

ag
e5

3
 

P
ag

e5
3

 
P

ag
e5

3
 

P
ag

e5
3

 
P

ag
e5

3
 

P
ag

e5
3

 
P

ag
e5

3
 

P
ag

e5
3

 
P

ag
e5

3
 

P
ag

e5
3

 
P

ag
e5

3
 

P
ag

e5
3

 
P

ag
e5

3
 

 

3. Hasan N. Management of inguinal hernia of 

childhood as practiced in Karachi, Pakistan. Paediatr 

Surg Int1993;8:462-46 

4. Suvera MS, Damor PB, Patel SV. Surgery for 

inguinal hernia in pediatric age. Int J Res Med Sci 

2013;1:112-15.  

5. Lander A. Principles of paediatric surgery. In: 

Williams N, O’Connell PR, McCaskie AW, editors. 

Bailey & Love’s Short practice of surgery. 27th ed. 

New York: CRC Press; 2018. p. 119-38.  

6. Vaze D, Samujh R, Rao KL. Risk of surgical site 

infection in pediatric herniotomies without any 

prophylactic antibiotics: A preliminary experience. 

Afr J Paediatr Surg 2014;11(2):158-61.  

7. Knight R, Charbonneau P, Ratzer E, Zeren F, Haun 

W, Clark J. Prophylactic antibiotics are not indicated 

in clean general surgery cases. Am J Surg 

2001;182(6):682-86. 

8. Memon RSG, Dahri FJ, Qazi RR, Yousifani S. Does 

every clean surgical wound need antimicrobials. Med 

Channel 2004;10(3):41-3. 

9. Shankar VG, Srinivasan, Sistla SC, Jagdish S. 

Prophylactic antibiotics in open mesh repair of 

inguinal hernia- a randomized control trial. Int J Surg 

2010;8(6):444-47. 

10. Ali SM, Moinuddin MD, Hakeem A, Girish N. 

Prophylactic antibiotics and post-operative surgical 

wound infection. ISOR-JNHS 2014;3(4):12-5. 

11. Usang UE, Sowande OA, Adejuyigbe O, Bakare TI, 

Ademuyiwa OA. The role of preoperative antibiotics 

in the prevention of wound infection after day case 

surgery for inguinal hernia in children in Ile Ife, 

Nigeria. Pediatr Surg Int. 2008 Oct 1;24(10):1181-

85. 

12. V. Ravikumar, M Srinivas, Antimicrobial & 

antimicrobial prophylaxis in pediatric surgery. In: 

Devendra K Gupta, Shilpa Sharma, Richard G, 

Azizkhan, Editors pediatric surgery diagnosis & 

management. Jaypee 2009;1: 204-7.  

13. Report on the burden of endemic health care-

associated infection worldwide. Geneva: World 

Health Organization; 2011. 

http://apps.who.int/iris/bitstream/10665/80135/1/978

9241501507_eng.pdf  Accessed  September 29, 

2019. 

14. Spagnolo AM, Ottria G, Amicizia D, Perdelli F, 

Cristina ML. Operating theatre quality and 

prevention of surgical site infections. Journal of 

preventive medicine and hygiene 2013 

Sep;54(3):131.  

15. Gould D, Causes, prevention & management of 

surgical site infection. Nurs Stand. 2012; 26(47): 47-

56.  

16. Nwankwo EO, Ibeh IN, Enabulele OI. Incidence and 

risk factors of surgical site infection in a tertiary 

health institution in Kano, Northwestern Nigeria. Int 

J Infect Control. 2012;8(4):8-13. 

17. Joda AE. Are prophylactic antibiotics justified in 

pediatric patients with inguinal hernia repair. 

Mustansiriya Med J 2016;15(2):24-9. 

18. Kirby JP, Mazuski JE. Prevention of surgical site 

infection. Surg Clin North Am 2009;89(2):365-89. 

19. Hasan GZ, Saleh FM, Hossain MZ, Amin MR, 

Siddiqui TH, Islam MD, Chakraborty S. Antibiotic 

prophylaxis is unnecessary in clean surgery. M 

mensingh Med J 2013;22(2):342-4. 

20. Casey AL, Elliott TSJ. Progress in the prevention of 

surgical site infection. Curr Opin Infect Dis 

2009;22:370-375.  

21. Sanchez-Manuel FJ, Lozano-García J, Seco-Gil JL. 

Antibiotic prophylaxis for hernia repair. Cochrane 

Database Syst Rev 2007;CD003769.  



 Sunilkumar Singh Salam, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR) 

 
© 2023 IJMSIR, All Rights Reserved 

 
                                

P
ag

e5
4

 
P

ag
e5

4
 

P
ag

e5
4

 
P

ag
e5

4
 

P
ag

e5
4

 
P

ag
e5

4
 

P
ag

e5
4

 
P

ag
e5

4
 

P
ag

e5
4

 
P

ag
e5

4
 

P
ag

e5
4

 
P

ag
e5

4
 

P
ag

e5
4

 
P

ag
e5

4
 

P
ag

e5
4

 
P

ag
e5

4
 

P
ag

e5
4

 
P

ag
e5

4
 

 

22. Li JF et al Meta-analysis of the effectiveness of 

prophylactic antibiotics in the prevention of 

postoperative complications after tension-free 

hernioplasty. Can J Surg 2012; 55(1):27–32.  

23. Thienthong S, Hintong T, Pulnitiporn A. The Thai 

anesthesia incidents study of perioperative allergic 

reactions. J Med Assoc Thai 2005;88:128-33.  

24. Lapisatepun W, Charuluxananan S, Kusumaphanyo 

C, Ittichaikulthol W, Suksompong S, Ratanachai P. 

The Thai anesthesia incident monitoring study of 

perioperative allergic reactions: An analysis of 1996 

incidents reports. J Med Assoc Thai 2008;91:1524-

30. 

25. Von Gunten V, Reymond JP, Boubaker K, Gerstel E, 

Eckert P, Lüthi JC, Troillet N. Antibiotic use: is 

appropriateness expensive. J Hosp Infect. 

2009;71:108–11.  

26. Harper NJN, DixonT, Dugué P, Edgar DM, Fay A, 

Gooi HC, et al. Suspected Anaphylactic Reactions 

Associated with Anaesthesia. AAGBI 

2009;64(2):199–211. 

27. N Hatam, M Askarian, A R Moravveji, O Assadian. 

Economic Burden of Inappropriate Antibiotic Use for 

Prophylactic Purpose in Shiraz, Iran. Iran Red 

Crescent Med J 2011;13(4): 234-38. 

28. Hermsen ED, Smith Shull S, Puumala SE, Rupp ME, 

Improvement in prescribing habits & economic 

outcomes associated with the introduction of 

standardized approach for surgical antimicrobial 

prophylaxis. Infect Control Hosp Epidemiol 

2008;29(5):457-61. 

29. Sasse A et al. Surgical prophylaxis in Belgian 

hospitals: estimate of costs and potential savings. J 

Antimicrob Chemother 1998;41:267–72. 

 

 


