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Summary :

A continuous surveillance of hospital acquired infection (HAl) was done in the

Department of Surgery, Dhaka Medical College Hospital during the period of 1st February '90
to 31st March '90. A new antibiogramme was prepared and applied in the same unit for

chemotherapy and chemoprophylaxis of surgical cases in the subsequent six months from

April '90 to September '90. The result of this selection, timing of administration and the

duration of antimicrobial use have been described in this report. The antibiotic policy

adopted in this study has been found to improve the problem of infection in our surgical
practice substantially. The incidence of HAlhas been reduced to 0.5% from 3.9%which was

seen in our previous study. The median post operative hospital stay has been reduced to

15.5 days from 18.5 days in case with HAland to 8.5 days from 9 days without HAt.
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We conclude that a continuous surveillance of hospital acquired infection is
necessary to develop an appropriate antibiogramme. The appropriate antibiotic should be

started at the induction of anaesthesia and may be a part of the induction procedure.

Introduction :

With the introduction of antibiotics in clinical medicine in the 1940s physicians
started to believe that antibiotics would prove effective in the reduction of surgical site
infection after operation. Yet despite an ever increasing armamentarium of antibiotics
and improved culture sensitivity testing method, infections in the form of intra-
abdominal sepsis, soft tissue infection and other nosocomial infections in the surgical
patients continue to be a major source of morbidity. Nosocomial infection increases
the post operative hospital stay and on the other hand, influences the result of surgical
treatment2.

To overcome this problem better measures are necessary to assist the surgeon.
Antibiotics have become important adjunctive treatment. Control studies in our hand
showed that most of the antibiotics that are in common use for surgical chemoprophylaxis
and in established polymicrobial infections were not effective against the causative micro-
organisms as selection of antimicrobials was not based on the types of microorganism
and local sensitivity pattern. In our surgical practice we have started to use antibiotic
according to the antibiogramme obtained for each specific case that was considered
more rationale on the basis of our control study. This paper describes our experiences

in this regar.d.

.Registrar. Department of Surgery, .. Head of the Department of Surgery, Dhaka Medical College Hospital
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Materials and Methods :

All the patients treated in one of the surgical units of Dhaka Medical College
Hospital (D.M.C.H.) in the months of April '90 to September '90were studied. Two hundred
and sixty seven patients who had undergone routine and emergency operations were
included in our study. Operated cases which were already infected and the deceased
cases were excluded.

A continuous surveillance on hospital acquired infection (HAl) was done during
February 1990 to March 1990 in the same unit, where a conventional antibiotic regimen
of ampicillin, cloxacillin and gentamycine was in use as routine agents of chemoprophylaxis
and chemotherapeutics. Incidence of HAl and the rate of surgical wound infection and
its effect on post operative hospital stay was assessed. Considering this study as control,
we continued further work using the antibiqgramme prepared from that study in the
subsequent six months. Tetracycline, gentamycine, metronidazole, and cefalosporine were
used in the new regimen. Metronidazole in emergency operation and Cefradine in routine
operation were used for chemoprophylaxis, at the inductionof anaesthesia, which were not
used in the control study. No additional antibiotic was included in the new regimen in
routineclean type of operation. In emergency operationand in routine clean contaminated
or uncontaminated cases gentamycine and metronidazolewere continued post operatively.
Metronidazble impregnated saline as peritoneal lavage in severe peritonitis and topical use
of gentamycine in emergency operations were also included in this antibiotic regimen. In
confirmed cases of wound infection antibiotic use was according to the sensitivity
pattern and in almost all cases doxycycline was used. Clinically detected nosocomial
infection was confirmed by culture and sensitivity tests of wound swab using blood agar
and MacConkeys agar media incubated aerobically for 24/48 hours at 37°C.

Result of this new antibiotic regimen in terms of duration of post-operative hospital
stay, incidence ()f nosocomial infection and the rate of surgical wound infection compared
with the same parameters of the control group are presented.

Results:

A total of 432 patients were treated in a surgical unit of D.M.C.H. from April to

September '90 of which 267 (61.80%) needed operative treatment. The type of
operations done is shown in Table-1. Appendicectomy numbered the highest, Le., 74
(27.71%), repair of duodenal ulcer perforation were 56 (20.97%) and the lowest was the
renalcalculi, Le.,2 (0.74%). The median post-operative stay period in cases without wound
infection was 8.25 days and with infection it was 15.5days (Table-II). Nosocom.ialinfection
appeared in 10 post operative cases. Thus the incidence rate of nosocomial infection
was 0.38% (calculated as the number of the patients who acquired nosocomial
infections per hundred discharges per month)2.The rate of surgical wound infection alone
was 3.74%.
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Table - I : Varieties of operation done from April '90 to september '90.

SI No. Name of operation Total number with

percentage

1. Appendicectomy
2. Repair of D. U. perforation with or

without gastrojejunostomy
3. Cholecystectomy
4. Small bowel obstruction/resection

5. lIial perforation/resection
6. Hernia, inguinal/incisional
7. Gastric resection

8. Sigmoid volvulus/resection
9. Cholecystectomy plus duct exploration
10. Carcinoma pancreas/biliary bypass
11. Thyroid operation
12. Fibroadenoma breast
13. Carcinoma breast
14. Malignant fibrous histiocytoma (abdominal)
15. Parotid tumour
16. Prostate
17. Renal calculi

74 (27.71%)
56 (20.97%)

20 (7.49%)
18 (6.74%)
17 (6.36%)
14 (5.24%)
10 (3.74%)
7 (2.62%)
7 (2.62%)
6 (2.24%)
5 (1.87%)
5 (1.87%)
4 (1.49%)
3 (1 .12%)
2 (0.74%)
2 (0.74%)
2 (0.74%)

Table - II : Median hospital stay (post-operative) in control and experimental group.

Period Antibiotic Total Total Total Inci- Rate of Medin post oper-
used. patient opera- HAl dence wound ative hospital stay

treated tion cases of HAl infec-
with I withoutdone tion HAl HAl

Control Ampicillin 143 100 10 3.9% 10% 18.5 9

group: Cloxacillin days days
February gentamycine
1990 to metronidazole
March cefradine
1990

Experi- Tetracycline 432 267 10 0.385% 3.74% 15.5 8.5
mental doxycycline days days
group: gentamycine
April metronidazole
1990 to cefradine
September
1990
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The pattern of nosocomial infection is shown in the Table-III. Sigmoid volvulus
resected cases had the highest (42.85%) whereas appendicectomy had the lowest
infection rate (1.35%)

Table. III : Pattern of the nosocomial infection

The types of the organisms isolated from the post operative infected wound and
their antibiotic sensitivity pattern is shown in Table-IV. E.coli emerged as the commonest
organism causing post operative wound infection, next was the Staph. aureus (70% and
20% respectively).

Table. IV : Culture and antibiotic sensitivity pattern of post operative infective cases.

SI Name of operation
TotalNo.of I

Diagnosed I Percentage of HAl
No. operation. HAl cases

1. Repair of D.U. perforation 56 3 5.35%

2. Sigmoid volvulus/resection. 7 3 42.85%

3. Small bowel obstruction/ 18 1 5.55%
resection.

4. llial perforation/ resection 17 1 5.88%

5. Appendicectomy 74 1 1.35%

6. Cholecystectomy 20 1 5.00%

SI. Name of the Date of Date of Organism Sensitivity pattern
No. Disease operation clinical isolated Sensitive Resistant

diagnosis antibiotic antibiotic
of HAl

1. Sigmoid 12.5.90 16.5.90 E. coli Tetracycline Ampicillin
Volvulus/ Doxycycline Cloxacillin
Resected. Gentamycine

Cefradine.

2. Repairof 19.5.90 23.5.90 E.coli Do Do
D.U.perfora-
tion

3. Cholecys- 27.5.90 2.6.90 E.coli Doxycycline Ampicillin
tectomy. Gentamycine Cloxacillin

Cefradine Tetracycline
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Discussion:

Infection is a major problem in the management of a surgical patient. Better
adjunctive measures are necessary to assist the surgical team in combatting this
problem. Use of antibiotic is one such measure. In routine operations antibiotics are used as
prophylaxis against surgical wound infection and in emergency operations both as
prophylaxis against wound infection as well as for treating the established polymicrobial
infection'.

SI. Name of the Date of Date of Organism Sensitivitv Dattern
No. Disease operation clinical isolated Sensitive Resistant

diagnosis antibiotic antibiotic
of HAl

4. Small bowel 7.6.90 12.6.90 Proteus Doxycycline Ampicillin
obstruction! Cotrimoxazole Cloxacillin
resection Gentamycine Tetracycline

Cefradine.

5. Sigmoid 30.6.90 5.7.90 E. coli Gentamycine Tetracycline
volvulus Cefradine Doxycycline
resected. Ampicillin

6. llial per- 29.6.90 5.7.90 E. coli Doxycycline Ampicillin
foration! Gentamycine Cloxacillin
resection. Cefradine Tetracycline

7. Repair of 4.8.90 8.8.90 Staph. Tetracycline Ampicillin
D.U. per- aureus Gentamycine Doxycycline
foration. Cefradine

8. Appendic- 7.9.90 11.9.90 E. coli Ampicillin
ectomy. Tetracycline

Doxycycline
Gentamycine

9. Sigmoid 10.9.90 14.9.90 E. coli Cefradine Tetracycline
volvulus! Nalidixic Doxycycline
resected. acid. Gentarnycine

10. Repair of 15.9.90 19.9.90 Staph. Cefradine Ampicillin
D.U. per- aureus Tetracycline
foration. Doxycycline.

In emergency operation gentamycine was used in the wound before closer of the
skin. Among 172 emergency operations done during the study period topical antibiotics
were used in 104, 5 of whom became infected subsequently. Antibiotic was used in 62, of
whom 4 cases developed nosocomial infection. The rate of infection in patients where
topical antibiotic was applied was lower (4.8%) compared to the rate among those who did
not receive any antibiotic (6.45%).
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Causative organisms of surgical wound infection and their antibiotic sensitivity
pattern are variable. Staphylococcus aureus is said to be the commonest organism
causing surgical wound infectiow. But in our findings E. coli was the commonest
organism. Our study also showed that the commonly used antibiotics ampicillin,
cloxacillin, amoxycillin, cotrimoxazole and gentamycine (insome cases) were not effective
against these organisms. Sensitivity to metronidazole could not be evaluated due to the
lack of facilities. These findings point to the fact that the choice of antimicrobial is not a
constant feature as it is based on local sensitivity pattern which may vary from institution
to institution and from time to time in the same institutiorr.

Result of the chemoprophylaxis with antibiotic largely depends-on the timing of the
antibiotic administration'. Antibiotic in our country are commonly not initiated until after
the surgical procedure is completed. Once instituted the drugs are continued for many
days into the post operative period. But the prophylactic antibiotic should be
administered intra-operatively at the induction of anaesthesia so that at the time of incision
minimum effective concentration of the antibiotic is reached at the tissue lever. There is
considerable evidence that antibiotic are effective when given intra operativelY;. Miles
et a16.showed that antibiotic given before bacterial contamination significantly decreased
the magnitude of cutaneous infection when compared with control lesion. We have used
antibiotic chemoprophylaxis both in emergency and in routine operations at the time of
induction of anaesthesia. Metronidazole was used in emergency operations and
cephalosporine in routine operations with satisfactory result. This was also supported by
the study of Stone et at8.They reported that the initiation of antibiotic prophylaxis in the post
operative period resulted in no reductionof infection rates compared with placebo
treated patients.

In the absence of infection antibiotic was used not more than 7 days in the post
operative period. Wound infection in our study usually appeared on 4th to 6th post-operative
day. Stone et aP. identified that 5 post operative days of antibiotic prophylaxis offered no
advantages over the conventional regimen of pre operative antibiotic administration and
limited post operative administration.

Since the commonest organisms in nosocomial infections have been noted to be E.
coli, Staph. aureus, Enterococci and Pseudomonus aeruginosci and the incubation period
of these micro-organisms is 24 to 36 hours so antibiotic coverage as prophylaxis for 3 post-
operative days have been suggested to be sufficient to prevent wound infection specially in
routine operations.

In emergency operation we have been using topical gentamycine solution at the
wound before skin closure. This improved the result of chemoprophylaxis, as indicated inour
result where the infection rate was less when topical antibiotic was used. There is
experimental evidence that the combined use of systemic and topical antibiotics yield better
result than using only one antibiotici'.Topical application of antibiotic in the wound at the end
of the procedure proved worthy in many other studies,o.1t.
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Bacterial contamination of the wound during operation has been found to be the
most important factor (47.9% chance of infection as calculated by simple analysis) in
determining the ultimate prognosis of wound'2. The antibiotic used at the induction of
anaesthesia and topical use of antibiotic in our study were to reduce the dose of bacterial
contamination at the time of surgery.

In our anitibiotic regimen, we have also used antibiotic peritoneal lavage with
metronidazole solution specially in case of gross bacterial peritonitis. Greater attention to
the prevention of intra-operative soiling and the addition of antibiotic peritoneal lavage have
been found to be beneficial in reducing the wound infection rate'3. The use of a large
volume of antibiotic saturated saline has been shown to be very effective for cleaning the
peritonium3.

Table-IV shows that the antibiotic sensitivity pattern is changed as the time passes. In
the initial stage of our study tetracycline and doxycycline were effective but organisms
became resistantto these antibioticsnear the end of the study period.So the use c:>f

tetracycline and doxycycline had to be stopped. This shows that antibiotic sensitivity
pattern is not constant but changes with time. These findings are also supported by a similar
study carried out in Thailand'.

With antibiotic regimen described we have improved the hospital infection problem
substantially in our unit.

References :

1. Donald E, Fry DM. Antibiotics in Surgery: An overview. The American journal of surgery, May 31,1988; 155
(5A),11-15.

2. Danchaivijvitr S. Centre for Nasocomial Infection Control, Bangkok. National HAL Surveillance and
Control Programme. A WHO Mannual, 1989.

3. Harding RainsA.J. H.,MannC.V. Short Practice of Surgery,Bailyand Loves Eds. 20th edition,ELBS, 1988;
22-23.

4. The Hospital Infection Control Group of Thailand. Antibiotic Policy. Presented in the Second Workshop on
Nosocomial Infection Control, Bangkok, 1988, July 13-15.

5. Mcleish A R, Keighley MBR, Bishop HM et al. Selecting patients requiring antibiotics in biliary surgery by
immediate Gramme stains of bile at operation. Surgery 1977; 81: 473-7.

6. Miles AA, Miles EM, Burke JR. The value and duration of defense reactions of the skin to the primary
judgement of bacteria. Brit J. Exp Pathol, 1957; 38 : 79-96.

7. Stone HH, Hooper CA, Kolb LD et al. Antibiotic prophylaxis in gastric, biliary and colonic surgery. Ann Surg
1976; 184: 443-50.

8. Stone HH, Haney BB, Kolb LD et al. Prophylactic and preventive antibiotic therapy, timing, duration and
economics. Ann Sur 1979; 189 : 691 - 9.

9. Ber~amini TM, Lamont PM, Cleadle ww, Polk He. Combined topical and systemic antibiotic prophylaxis in
experimental wound infection. Am J. Surg 1984; 147-6.

10. Reckett JWS, Jackson-BT. Topical ampicillin in the appendicectomy wound. Report of a double blind trial.
Br Med J. 1969; 4 : 206-7..

11. Zaman MA & Ahmed MKU, Antibiotics in general Surgery (Unpublished).

7


