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Golden rules in antibiotic therapy; what the prescriber should know 

Bhagya Piyasiri1, Sudheera Jayasinghe2 

1. Consultant Microbiologist, Teaching Hospital, Karapitiya, Galle 

2. Senior Lecturer in Pharmacology, Department of Pharmacology, Faculty of Medicine, University of Ruhuna 

Antibiotics are indicated in severe bacterial infections and may be used in mild to moderate bacterial infections.  

To achieve the maximum benefit of the antibiotic while avoiding their adverse effects, the prescriber has to  

follow certain steps: 

Correct drug for the indication  

Correct dose 

Correct frequency 

Correct method of administration (very important in IV drugs) 

Correct duration 

When deciding the correct drug for the right infection, the prescriber should be aware of the spectrum of the 

antibiotic, the causative organism/s of the infection or the probable causes, and whether those organisms are 

adequately covered by the particular antimicrobial. It is important to have guidance from a culture and           

antibiotic sensitivity test whenever possible as definitive therapy is more effective and economical than the   

empirical treatment. 

When choosing combinations of antibiotics for particular infections where we need synergistic action, it is   

recommended to select from two groups of antibiotics with different modes of action. For an example, if     

penicillin & cloxacillin or amoxicillin & cloxacillin are used to treat cellulitis, there is a chance of having     

antagonistic action as both are beta lactams targeting the same site of the bacterium. On the other hand, if we 

use cloxacillin high dose & clindamycin, not only we will cover both Staphylococcus and Streptococcus but 

also will have anti-inflammatory action with synergistic effect. Further, the prescriber should be aware of the 

unsuitable combinations when he is forced to find solutions in certain ñdrugs-not availableò situations. It is 

practiced to give two tablets of 375mg co-amoxiclav or one tablet of 375mg co-amoxiclav with 250mg     

amoxicillin tablet when the co-amoxiclav 625mg tablet is not available as happens in the out-patient             

department. This practice cannot be justified without evidence from sensitivity studies. 

Correct dose of the antibiotic is crucial to kill the causative bacterium and to prevent emergence of drug         

resistance leading to therapeutic failure. If the prescriber is not aware of the correct recommended dose, there 

are several standard resources available for reference such as British National Formulary, The Sanford, and 

websites like U.S Food & Drugs, Mayoclinic etc. It is better to start with the maximum possible dose in severe 

infections unless there is a concern like renal or hepatic insufficiency. If we treat with the proper doses, often 

the infection settles very quickly alleviating the necessity to start broader spectrum and expensive antibiotics. 

The commonest example is severe cellulitis being treated with oral cloxacillin 500mg 6hourly resulting in   

therapeutic failure leading to carbapenems. If the prescriber starts with at least oral cloxacillin or flucloxacillin 

1g 6 hourly (or intravenous 2g 6 hourly) * which covers both Streptococcus and Staphylococcus adequately, it 

often cures the infection very rapidly. Another good example is enteric fever where average built adults need to 
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have intravenous ceftriaxone 2g in the morning and 1g in the evening (75mg/kg daily) À for the rapid and    

better response. Often clinicians change antibiotics even in confirmed enteric fever when a satisfactory      

response is not achieved with ceftriaxone 1g 12 hourly which is not adequate. Same principle is applicable for 

other penicillins, cephalosporines, carbapenems, and aminoglycosides which are well reported being          

prescribed with sub-standard doses. The other fact to be borne in mind is over-dosing should also be avoided 

as it can cause severe adverse effects including renal damage and liver damage. 

The decision whether the antibiotic is given once a day, twice, or more frequently, is taken on the half-life of 

the particular drug. Further, the type and the severity of the infection and the minimum inhibitory              

concentration of the drug to kill the causative organism are other important factors for the prescriber to select 

the correct antibiotic. Renal insufficiency or other co-morbidities should be considered with adequate         

attention. In severe infections or conditions like endocarditis, meningitis, septic arthritis, melioidosis or    

deep-seated abscesses, it is recommended to take opinion from the microbiologist as they would consider all 

above facts with the view of the duration of the particular drug has to be continued with the possible adverse 

effects and tolerance of the patient to the drug on deciding the ideal dose and the frequency for the condition.   

Instructions for administration should be exactly followed as recommended especially in the intravenous   

antibiotics to obtain the maximum efficacy while avoiding the toxicity and adverse effects. The common   

examples are vancomycin and amphotericin B which are extremely nephrotoxic. Intravenous vancomycin is 

usually given as 1g 12 hourly to an average adult with normal renal functions and this 1g should be given 

over about 100 minutes to avoid reactions and its nephrotoxicity.  Often rapid infusion causes histamine     

release resulting in red-man syndrome which is mistaken as allergy. Intravenous amphotericin powder should 

be reconstituted with sterile water and infused in 5% dextrose over several hours to achieve its maximum   

anti-fungal action in severe infections.  The final concentration in the dextrose solution and the duration of      

infusion should be precise according to the manufacturerôs recommendations.  Almost all antibiotics are    

advised to give as an infusion of at least half an hour as described in the standard guidelines and the clinical 

staff should be educated on the importance of adhering to administration protocols.  

Adequate duration of antibiotics is equally important to prevent relapses or emergence of resistance resulting 

in therapeutic failure. The commonest example is urinary tract infection (UTI) caused by extended spectrum 

beta lactamase producing coliforms treated only for 5 days resulting in recurrent UTI or subsequent         

complications such as renal abscesses. Usually such severe UTI needs to be treated with a carbapenem at least 

for 7-10 days depending on the response. Another example is melioidosis in which the intravenous phase for 

acute infection requiring minimum of 14 days antibiotics and oral eradication phase requiring minimum of 12 

weeks antibiotic treatment to prevent life threatening relapsesÔ. So far, we have had 3 such relapses due to 

poor compliance and each relapse getting more complicated than the previous. The clinicians should be 

spending time to explain the patient of the nature of the disease and the importance of continuation of        

antibiotics for the required duration as that knowledge is vital to increase the patient compliance.  

Apart from above mentioned golden rules of antibiotic treatment, the prescriber should also consider allergic 

history, existing co-morbidities, renal or liver failure, penetration of the drug in to the target site, reliable   

absorption with regards to oral drugs and the history of recent antibiotics to decide on the best drug.        

Moreover, availability and cost of the drug are important in the decision.   
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While the patient is on the antibiotics it is mandatory to monitor him for the response with clinical,              

radiological, haematological and biochemical parameters to decide on the duration of the treatment. This is 

particularly important where we need to continue antibiotics for weeks or months in diseases such as           

endocarditis, septic arthritis, osteomyelitis, deep-seated abscesses, melioidosis, tuberculosis and sometimes 

meningitis. The patient should be monitored with renal and liver profile to detect any drug induced renal or 

liver damage, and with full blood count to detect any marrow depletion. The clinical staff should be vigilant to 

give the antibiotics on the correct time without missing doses and always should take necessary actions for 

common side effects and intolerance of the antibiotics.  

Different modes of administration of antibiotics can be used in certain conditions when oral or intravenous  

response is not satisfactory or when the penetration of systemic antibiotics is not optimum in the particular  

target tissues. The commonest example is hospital acquired pneumonia with multi-drug resistant                  

Acinetobacter species which is sensitive only to amikacin. Intravenous amikacin is hardly of help here due to 

poor penetration of aminoglycosides into lung tissues. Better results can be achieved with amikacin            

nebulization with the same dose and frequency. Similarly, patients with infected extra ventricular drains 

(EVD) and VP shunts get better with intrathecal antibiotics along with systemic ones, and intra-peritoneal   

antibiotics would be of help to treat peritonitis in continuous long term peritoneal dialysis patients.  

In some instances, antibiotics cannot perform the action alone. Assisting antibiotics can be done with        

background clearance. Drainage of abscesses, effusions and collections, removal of infected lines, EVD, 

shunts, and tubes, removal of vegetations, calculi, foreign bodies and catheters, timely wound debridement and 

good glycemic control play an utmost important role in curing the infection.  

As the last rule, all the clinicians and surgeons should get together and decide on the best approach towards 

optimum treatment of the patient whenever possible which reduces conflicts and miscommunications with  

regards to selection of the drugs. End of the day, we want the patient to walk home safe and sound, and that 

should be the target of all the clinicians.  

¶ * CREST Guidelines on the management of cellulitis in adult 

¶ 
À The diagnosis, treatment and prevention of typhoid fever published by WHO 

¶ 
Ô David Dance. Treatment and prophylaxis of melioidosis. International journal of antimicrobial 

agents.2014: 43 (4):310-328 
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Active surveillance of adverse drug reactions in Teaching Hospital, Karapitiya 

Adverse drug reaction (ADR) is a ñappreciably harmful or unpleasant reaction, resulting from an              

intervention related to the use of a medicinal product, which predicts hazard from future administration and 

warrants prevention or specific treatment, or alteration of the dosage regimen, or withdrawal of the        

productò (Edwards and Aronson, 2000).  

ADRs rank as the fourth leading cause of death in the western world. In the United States it has been        

estimated that more than two million hospital admissions each year, including more than 100,000 fatalities 

due to ADRs. According to a study done in 2016 in Sri Lanka, 47% of ADRs were serious adverse events 

and ADRs were more common among age 65 or above years and patients with five or more drugs in the   

prescription (Wijekoon et al., 2017). 

ADRs have considerable economic as well as clinical costs as they often lead to hospital admission,         

prolongation of hospital stay and emergency department visits. Economic impact of ADR related             

admissions to the health care delivery system is substantial.  

WHO established its programme for International Drug Monitoring in response to the thalidomide disaster 

detected in 1961. Together with the WHO Collaborating Centre for International Drug Monitoring,        

Uppsala, WHO promotes surveillance of ADRs at the country level. At the end of 2010, 134 countries were 

part of the WHO pharmacovigilance programme. The aims were to enhance patient care and patient safety 

in relation to the use of medicines; and to support public health programmes by providing reliable, balanced 

information for the effective assessment of the risk-benefit profile of medicines. 

Sri Lanka is now a full time member of the WHO collaboration center for ADR monitoring and reporting 

and the Department of Pharmacology, Faculty of Medicine; University of Colombo is the National          

collaboration center. 

ADRs are under estimated and reported cases of ADRs are also due to active surveillance. Due to recent  

development in logistical and statutory processes, monitoring and informing of ADRs from the regional  

centers to the national center has been amplified but it is yet to come to the expected level. Prevention of 

ADRs needs information. The more the reliable information, the more the preventive strategies can be     

hypothesized and implemented. 

We can implement a lot of actions with the information gathered. Avoiding the use of culprit drug in the 

susceptible patients, making confident prior preparation to prevent occurrence of serious events, revise or 

compile treatment guidelines, informing health care providers and patients, alteration of the dose regimen, 

withdrawal of the product from the market are some important consequence of the surveillance. 
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  Department of Pharmacology, Faculty of Medicine, University of Ruhuna serves as the ADR collecting    

regional center for Southern Province. Active surveillance is carrying out in all medical, pediatric, surgical, 

dermatology and oncology units of Teaching Hospital, Karapitiya at the moment. We wish to extend our          

service to all the wards in Teaching Hospital Karapitiya, Mahamodara and private sector as well. We would 

like to receive ADR details from all the areas in Southern Province. We are willing to respond to any queries 

forwarded through the email address of the Department of Pharmacology. ADR forms can be downloaded 

from the website and following URL, further ADR copies can be forwarded to the following address.   

Address:  Department of Pharmacology, Faculty of Medicine,  

   University of Ruhuna, Post Box 70, Galle.  

Telephone no: +94 91 2246877 

E mail address: pharmacologyruh@gmail.com 

URL:                  http://www.medi.ruh.ac.lk/index.php/departments/pharmacology        
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30th K. N. Seneviratne Memorial Oration Organized by the Physiological 

Society of Sri Lanka 

Held on 24.11.2017 at the New Lecture Theatre of the Faculty of        

Medicine, University of Colombo  

One Animal Model-Many Experiments: Use of Animal Models in     

Physiology Experiments 

Professor Sampath Gunawardena, Professor in Physiology, Faculty of Medicine,                  

University of Ruhuna 

With the advancement of molecular research, the interest in whole animal research appears to be dwindling. 

In the past, there were large number of discoveries using whole animal research and animal models including 

acute and chronic animal models. History of animal research dates back to more than 2000 years.  

Galen who was born in 129 A.D. used to dissect Barbary apes and pigs to study the structure and function of 

animals and relate them to humans in an era where Roman law did not 

allow human dissections. Although riddled 

with errors, Galenôs work on circulatory 

system was not  challenged for almost 1500 

years until William Harvey (1578 ï 1653) 

accurately described the circulatory system 

in his 72 page book  famously known as De 

Motu Cordis (also known as 'On the      

Motion of the Heart and Blood'). He     

studied the hearts of many different classes                                

 

of animals belonging to fishes,  amphibians, reptiles, birds, and 

mammals etc. He compared these hearts as well as manipulated 

them in living and in dead          animals. He used cold blooded 

animals (poikilothermic animals) to study the circulation by      

cooling their bodies and slowing down the circulation.  

Claude Bernard (1813 - 1878) was a French Physician and a     

Scientist who is a great proponent of óvivisectionô (i.e. cutting of 

or operation on a living animal  usually for physiological or      

pathological investigation).   
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