
06 September 2019 
No.16 

 
 
 
 
 
 
 
 

ANTIBIOTICS 
WHAT EVERY ANAESTHETIST  

SHOULD KNOW 
 
 
 
 
 
 

T Mtubu 
Moderator: K Govender 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

School of Clinical Medicine 
Discipline of Anaesthesiology and Critical Care 

 
 
 
  



Page 2 of 21 

 

Table of Contents 

INTRODUCTION .......................................................................................................................................................................... 3 

Surgical Site Infections .................................................................................................................................................................. 3 

Definition of a Surgical Site Infection (SSI) ................................................................................................................................... 3 

PREVALENCE OF SURGICAL SITE INFECTIONS .............................................................................................................................. 4 

RISK FACTORS FOR DEVELOPING SURGICAL SITE INFECTIONS .................................................................................................... 5 

SCORING SYSTEMS ..................................................................................................................................................................... 6 

CONSEQUENCES AND COMPLICATIONS OF SURGICAL SITE INFECTIONS ..................................................................................... 6 

STEPS FOR SURGICAL ANTIBIOTIC SELECTION ............................................................................................................................. 7 

CDC CLASSIFICATION OF SURGICAL WOUNDS ............................................................................................................................... 7 

MICROBIOLOGICAL EXPOSURE ....................................................................................................................................................... 8 

ANTIBIOTIC OPTIONS FOR SSI PROPHYLAXIS .................................................................................................................................. 9 

OTHER DRUG CONSIDERATIONS .................................................................................................................................................. 11 

OTHER STRATEGIES TO PREVENT SURGICAL SITE INFECTIONS17 ................................................................................................ 13 

CONCLUSION ............................................................................................................................................................................ 16 

 

 
 
 
 



Page 3 of 21 

ANTIBIOTICS: WHAT EVERY ANAESTHETIST SHOULD KNOW 
 

INTRODUCTION 
 
Anaesthetists should have a good understanding of antibiotics for the following reasons: (1) it is a drug 
administered for almost all patients on a daily basis and, (2) Inappropriate use can contribute to drug 
complications, resistance and, morbidity and mortality. This review will focus on the intraoperative use of 
antibiotics by the anaesthetist. 
 

Surgical Site Infections 
Perioperative patients are not only faced with the challenges and detriments of the surgery, but also the 
frightening , sometimes debilitating outcomes of their surgical procedure. These patients are at risk of 
hospital acquired infections, namely pneumonia, urinary tract infections, surgical site infections, etc.  
 
Surgical site infections have been shown to place an enormous burden of disease on the perioperative 
health care system; they increase mortality, readmission rate, length of hospital stay and have negative 
impact on the patients quality of life.1 
 

Definition of a Surgical Site Infection (SSI) 
Surgical site infection (SSI) is infection related to an operative procedure which occurs at or near surgical 
incision within 30 days of procedure or up to a year if an implant is left in place. Centres for Disease Control 
(CDC), classifies SSIs as superficial, deep and organ space infections.1 
 
Table 1: Centre for disease control, classification of SSI by location2 

 
 



Page 4 of 21 

PREVALENCE OF SURGICAL SITE INFECTIONS  
 
SSIs are a worldwide problem, with detrimental effects to patients. Worldwide it has an incidence of 2-5%, 
with an incidence as high as 38% in colorectal surgery. It is the most common hospital acquired infection 
amongst surgical patients, with up to 38% of nosocomial infections being due to surgical site infections. 
Hospital stay in increased by an average of 7-10 days in patients with SSIs and these patients have a 2-11% 
higher chance of mortality.3 

 
In the USA in 2010, they reported 20 916 SSIs from 2 417 933 surgical procedures performed , with 
staphylococcus aureus being the most common pathogen overall (30.4)%, followed by coagulase negative 
staphylococci (11.7%), Escherichia coli (9.4%) and Enterococcus faecalis (5.9%).4 

 
In 2011 WHO reported an incidence of 11.8 % in SSIs in low to middle income countries, making surgical 
site infections the most reported hospital acquired infections in these countries.4 

 

Table 2: Distribution and percentage of pathogenic isolates associated with SSIs , National Healthcare 
Safety Network 2009-2010 

 
 
A more recent perioperative African Surgical Outcomes Study (ASOS) included 11422 patients in a 
prospective, observation cohort study in 2018. The highest number of complications occurred in the 
surgical site group comprising 1115 patients with superficial and deep surgical site infection. Of all patients 
who developed complications, superficial and deep surgical site infections had an associated mortality of 
18,3%. In other words, approximately 1 in 5 patients who develop a postoperative complication will die of 
a surgical site infection.5 
 
Table3: Postoperative complications in the ASOS study5 
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RISK FACTORS FOR DEVELOPING SURGICAL SITE INFECTIONS 

 

All surgical wounds are prone to contamination, either by resident bacterial flora from skin or from 
colonised viscera. Contamination is not always clinically significant, unless it progresses to clinical 
infection.6 
 

 𝑹𝒊𝒔𝒌 𝒐𝒇 𝑺𝑺𝑰 =
𝑫𝒐𝒔𝒆 𝒐𝒇 𝒃𝒂𝒄𝒕𝒆𝒓𝒊𝒂𝒍 𝒄𝒐𝒏𝒕𝒂𝒎𝒊𝒏𝒂𝒕𝒊𝒐𝒏 ×  𝑽𝒊𝒓𝒖𝒍𝒆𝒏𝒄𝒆 

𝑹𝒆𝒔𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒐𝒇 𝒕𝒉𝒆 𝑯𝒐𝒔𝒕
 

 
For an SSI to occur there has to be contamination at the operative site, and the size of inoculum is 
important, however progression from wound contamination to clinical infection is largely determined by 
the adequacy of host defence. This is achieved via neutrophil phagocytosis, which occurs intraoperatively, 
and continues into the postoperative period. Neutrophils ingest bacteria, undergo a respiratory burst, 
temporarily increasing their oxygen consumption which results in an enzyme mediated production of 
oxygen free radicals such as superoxide ions, and hydrogen peroxide. Therefore a decrease in tissue 
oxygen delivery and impairment in enzymatic function can result in an establishment of infection.6 
 

1. Patient factors  

 Immunocompromised  
o AIDS  
o Diabetics 
o Steroid therapy 
o Post-transplant patients  
o Alcohol abuse 
o Anti-cancer treatment  
o Obesity 

 Extremes of age   

 Trauma patients  

 Higher ASA status 

 Other sources of sepsis 

 Recent surgery  

 Anaemia 

 Smoking  

 Poor personal hygiene  
 
2. Environmental factors  

 Poor ventilation 

 Poor temperature control  

 Poor humidity control 

 Contaminated equipment 

3. Anaesthetic risk factors  

 Inappropriate antibiotic prophylaxis 

 Hypothermia 

 Poor glucose control  

 Poor oxygenation 

 Hemodynamic instability 
  
4. Surgical risk factors  

 Site and type of surgery 

 Surgical technique  

 Prolonged surgical time  

 Rough handling of tissues 

 Devitalisation 

 Excessive use of electrocautery 

 Poor haemostasis 

 Drains / catheters 

 Improper skin preparation 

 Emergency surgery 

 After hour surgery 

 Braided sutures 
 
 

 

  



Page 6 of 21 

SCORING SYSTEMS 

 
National Nosocomial Infection Surveillance (NNIS) risk index 

1. CDC Class III or IV wounds  
2. ASA status > 2 
3. Operation duration more than 75th percentile of the average time for that specific procedure 
(1 point for every factor) 
 

The NNIS index integrates the three main determinants of infection, which are, bacteria, local environment 
and systemic host defence. Adding all the factors present at the time of surgery, allows for risk 
stratification and perioperative surveillance of the patients. 
 
Table 3: Predictive percentage of SSI occurrence. 

 
 
 

CONSEQUENCES AND COMPLICATIONS OF SURGICAL SITE INFECTIONS 
 
Surgical site infections are associated with increased morbidity and mortality, and they constitute a 
substantial burden to the clinical and economic aspect of surgery, with negative impacts on patients 
quality of life. SSIs negatively impact on patients physical and mental health, patients who develop surgical 
site infections, will inevitably have a prolonged hospital stay, up to 2.3 times higher than uninfected 
patients, further predisposing them to other hospital acquired infections like pneumonia.9 They might 
require more surgical procedures to help eradicate the infection, and are also at increased risk of 
developing resistance against antibiotics. The detriments of the infection can go as far as putting patients 
at risk of skin loss or even limb loss, depending on how deep the infection has gone , more often resulting 
in cosmetically unacceptable scars. The course of infection might be long enough to result in persistent 
pain, with restriction to movement and mobilization which might further predispose patients to orthostatic 
pneumonia. Emotional well-being of patient can also be compromised.3 

 
Patients who develop SSIs constitute a financial burden approximately 2-3 times that of patients without 
SSIs, these are direct costs incurred from length of hospital stay, diagnostic tests and treatment.8,9 

Furthermore, following discharge from hospital , these patients may still rely on healthcare systems from 
other community care services, which will also increase the cost attributed to SSIs , and also impact 
negatively on their quality of life.9 
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STEPS FOR SURGICAL ANTIBIOTIC SELECTION 
 

1. Classify the surgery/wound 

2. Determine what microbiological exposure may occur 

3. Select an antibiotic with the appropriate spectrum 

4. Other drug issues: 

a. Timing 

b. Dosing and re-dosing 

c. Duration of action 

 
 

CDC CLASSIFICATION OF SURGICAL WOUNDS 
 
In 1964, the US  National Research Council developed a surgical wound classification scheme, classifying 
wounds as clean, clean-contaminated, contaminated or dirty, with SSI rates of 1-2%, 6-9%, 13-20% and 
~40% respectively. 
 
Table 4: Classification of surgical wounds. 
 

Classification Description 
Infective 

risk (%) 

Clean  

(Class I) 

Uninfected operative wound 

No acute inflammation 

Primarily closed 

Respiratory, gastro-intestinal, biliary and urinary tracts not entered. 

Closed drainage used if necessary 

<2 

Clean – contaminated  

(Class II) 

Non-purulent inflammation present 

Gross spillage from gastrointestinal tract 

Penetrating traumatic wounds <4hours 

Major break in aseptic technique 

<10 

Contaminated 

(Class III) 

Non purulent inflammation present 

Gross spillage from GIT 

Penetrating traumatic wound <4hrs 

Major break in aseptic technique 

~20 

Dirty – Infected 

(Class IV) 

Purulent inflammation present 

Preoperative perforation of viscera 

Penetrating traumatic wounds >4hrs 

~40 
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MICROBIOLOGICAL EXPOSURE 
 
Choosing the appropriate surgical antibiotic prophylaxis is based on the common pathogen causing SSI in 
that specific procedure or location. SSI in clean wounds are mostly due to skin commensals such as 
staphylococcus aureus or coagulase-negative staphylococci. Other wound types like clean contaminated or 
contaminated have various other pathogens, depending on the flora of specific mucous membranes 
involved.11 
 
Table 5: Common pathogens at each surgical site11 

Type of surgery Common pathogens 

Cardiac  Gram-positives including staphylococcus aureus and coagulase negative 
staphylococcus. 

Thoracic Predominantly gram-positives 

Gastroduodenal Coliforms: Escherichia coli, Proteus species, Klebsiella species,  
Gram-positives: Staphylococci , streptococci, enterococci. 
 

Biliary tract Gram-negatives: Escherichia coli , Klebsiella species 
Gram-positives: Enterococci, Staphylococci, Streptococci 

Small intestine Gram negatives predominantly 

Colorectal Anaerobes: Bacteroides fragilis  and E coli 

Appendicectomy E coli, Klebsiella, Proteus, Bacteroides 

Head and Neck Staphylococci and Streptococci 

Neurosurgery Gram-positives: S aureus and coagulase negative staphylococci 

Gynaecology Gram-negatives, Gram-positives and anaerobes. 

Obstetrics:  
Caesarean section 

E coli, Group B streptococci, Staphylococcus, Enterococcus. 

Urology E coli and other Gram-negatives 

Compound fractures Gram positive organisms 

Vascular grafts Staphylococcus and gram-negatives 
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ANTIBIOTIC OPTIONS FOR SSI PROPHYLAXIS 
 
Different classes of antibiotics are used as prophylaxis in the perioperative period, the choice of antibiotic 
is based on the likely causative organism, with consideration to patient factors like allergies and 
comorbidities. Of note, prophylactic antibiotics do not need to cover all the possible microbials that may 
cause infection, a mere reduction in bacterial load ,will enable patients own immunological defence to 
function adequately.15  

 
Antibiotics with the narrowest spectrum as possible is preferred. Antibiotics used for therapy must be 
avoided to minimise resistance. Bactericidal antibiotics are preferred over bacteriostatic to ensure that the 
targeted pathogens are killed, and not just prevented from multiplying. Certain antibiotics can however 
exhibit both bacteriostatic and bactericidal properties e.g. clindamycin , which is bacteriostatic at lower 
doses and bactericidal at higher doses.  
 
The aim with surgical antibiotic prophylaxis is to ensure that a bactericidal concentration has been reached 
in the blood and tissues prior to surgical incision, and maintained throughout the procedure, therefore 
pharmacokinetic properties of these antibiotics like appropriate dosing and re-dosing, route of 
administration, and timing of antibiotic are important in ensuring sufficient tissue levels throughout the 
procedure.  The majority of perioperative prophylactic antibiotics are administered intravenously, however 
fluoroquinolones (if indicated) can be given orally as they have good bioavailability after oral 
administration 11,12,13 
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Table 6: Recommended prophylaxis for commonly performed procedures (SIGN Guideline)16
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OTHER DRUG CONSIDERATIONS 
 
(a) Timing of antibiotic prophylaxis. 

 
The optimal timing of dose of antibiotic remains unclear in the literature. An early trial conducted by Burke 
in guinea pig models of subcutaneous S. aureus, showed that administering antibiotic before or shortly 
after inoculation, significantly reduced the chance of a skin lesion, and with each delay of an hour the 
lesion became bigger until the third hour. By the fourth hour it was the same as the untreated models. This 
was further validated by Shapiro et al who did the same study with B. Fragilis, these results were clinically 
validated by Polk and Lopez, where they proved perioperative cephaloridine administration significantly 
lowered SSI compared to post-operative administration. Classen et al, showed that antibiotics given within 
two hours prior to surgical incision were associated with the lowest infection rates, and patients who 
received antibiotics three hours after initial incision, had infection rate five times those who received 
prophylaxis within the first two hours.14 
 

 
Figure 2: Rates of surgical-wound infection corresponding to the temporal relation between antibiotic 
administration and the start of surgery14 
 
A meta-analysis on the timing of antibiotic prophylaxis by de Jonge and colleagues in 2017 looked at a total 
of 54552 patients. Administering antibiotics between 120-60minutes as compared to 60-0minuties prior to 
incision where not statistically different. Studies reporting infective complications when antibiotics were 
given within 60 minutes of incision were conflicting. The risk of SSI almost doubled when SAP was 
administered after the first incision (OR 1.89) and was 5 times higher when administered more than 120 
minutes prior to incision (OR 5.26). Exceptions to the 2-hour rule is reasonable with fluoroquinolones and 
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glycopeptides (e.g. vancomycin) which can be given > 120 minutes prior to skin incision as they have long 
half-lifes.15 

 
(b) Dosing and re-dosing 

 
Antibiotics should be administered in doses that will be enough to achieve adequate blood and tissue 
bactericidal concentrations, depending on pharmacokinetic properties of the specific antibiotic and patient 
factors10. 
 
Most antibiotic doses are given as standardised doses in the adult population, which can be an issue in 
obese patients as it is unclear if actual, ideal or lean body weight should be used, when ideal body weight is 
used for lipophilic drugs, an optimum concentration might not be achieved , and using total body weight 
for hydrophilic drugs could result in toxic levels. There is no need for dose adjustments in patients with 
renal and liver dysfunction, if only one dose is to be given. 
 
Standard dosing of Cephazolin in obese patients has been shown in small pharmacokinetic studies to not 
achieve adequate plasma and tissue concentrations. The American Society of Health-System Pharmacists 
(ASHP) recommends a stat dose of cephazolin of 2g <120kg and 3g >120kg. 
 
Re-dosing will be necessary in procedures longer than two half-lives of the administered drug, in 
procedures where there is blood loss of more than 1500 ml, and renal dysfunction patients will require a 
longer dosing interval. 
 
Prolonged antibiotic prophylaxis, extending beyond duration of surgery, has not been proved to be more 
effective than short term therapy, however unnecessary  prolonged exposure to antibiotics result in 
increased risk of side effects like C. difficile enterocolitis, phlebitis and pruritus.11 
 
Table 7: Dosing and re-dosing for commonly used antibiotics10 
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OTHER STRATEGIES TO PREVENT SURGICAL SITE INFECTIONS17 
 

Well-established interventions (supported by good evidence) 

a) Antibiotic prophylaxis 

b) Hand hygiene 

c) Aseptic technique during invasive procedures 

d) Perioperative thermoregulation 

 

Less certain interventions (some supporting evidence) 

a) Face masks and theatre traffic 

b) Regional anaesthesia techniques 

c) Inspired oxygen 

d) Glycaemic control 

 

Speculative interventions (no supportive evidence as yet) 

a) Goal-directed fluid management 

b) Minimizing blood transfusions 

c) Enhanced recovery after surgery (ERAS) 

d) Opioid-induced immunosuppression 

 
1. Hand hygiene 

The impact of hand hygiene in surgical procedures was well-established in the 1840 by Semmelweis. 
The addition of alcohol-based has further reduced the transmission of organisms between patients. 
Hand washing must precede and follow every patient contact.  
 

2. Aseptic technique 
Guidelines in the UK, USA, and Australia recommend maximal barrier precautions for the insertion of 
central venous catheters, epidural catheters, and nerve block catheters. Indwelling catheter infection 
rates sharply increase after 72-hours in situ. Concerns have arisen regarding nerve block catheters and 
major joint arthroplasty infection. This is not supported in the literature. 
 

3. Thermoregulation 
Even mild hypothermia (2oC below normal core body temperature) has been shown to increase wound 
infection rates, delay wound healing, increase transfusion requirements, and lengthen hospital stay. In  
patients undergoing surgical procedures longer than 45 minutes temperature should be monitored and 
patients actively warmed if required (except where specifically required for other reasons e.g. cardiac 
surgery). 
 

4. Facemasks and theatre traffic 
Facemasks is believed to minimize the transmission of oropharyngeal and nasopharyngeal bacteria 
from staff to patients’ wounds, therefore decreasing the chance of SSI. There is little evidence to 
support or refute the routine wearing of masks by surgeons or theatre staff. In fact, the largest and 
best conducted study showed no statistically significant difference in infection rates even if the surgical 
team were unmasked. Even though there is not good evidence to support the used of facemasks, it is 
considered good medical practice to continue using them. 
 

5. Regional anaesthesia 
Epidural analgesia is known to result in a lower risk of respiratory complications in abdominal surgery. 
This is probably due to superior analgesia allowing for patients to cough and clear secretions better. 
The use of neuraxial anaesthesia has been shown as a strategy to prevent surgical site infection after 



Page 14 of 21 

lower limb arthroplasty. Proposed mechanisms are probably via modulation of the inflammatory 
response, vasodilation leading to improved tissue oxygenation, and/or improved postoperative 
analgesia, especially with epidural techniques. However, supporting prospective evidence is lacking. 
 

6. Inspired oxygen 
A higher partial pressure of oxygen in the blood and tissues beyond that which is required to fully 
saturate haemoglobin has been postulated to improve the oxidative bactericidal activity of neutrophils. 
There is some evidence that giving 80% inspired oxygen rather than 30% inspired oxygen reduces 
wound infections in colorectal surgery. However, this beneficial effect is not universal and other studies 
have failed to reproduce this effect. 
 

7. Glycaemic control 
Acute hyperglycaemia has many deleterious effects e.g. reduced vasodilation, impaired reactive 
endothelial nitric oxide generation, decreased complement function, increased expression of leucocyte 
and endothelial adhesion molecules, increased concentrations of cytokines, and impaired neutrophil 
chemotaxis and phagocytosis. There is evidence to support tight glycaemic control between 4.5 and 6 
mmol/dL] reduces bloodborne infection rates and hospital mortality, particularly in cardiac surgical 
patients. However, concerns remain about the relatively lax blood sugar control in this clinical trial and 
studies since have suggested that tight glycaemic control may be at the expense of an increase in the 
number of hypoglycaemic episodes which themselves can also be deleterious to physiology and even 
life threatening. 
 

8. Goal-directed fluid management 
A restrictive approach to fluid management reduces complications like surgical wound site infections 
and other forms of sepsis (e.g. pneumonia). ‘Goal-directed’ fluid therapy using invasive monitoring of 
central venous pressure, pulmonary artery occlusion pressure, or stroke volume via oesophageal 
doppler, has evidence for improved outcomes, however have not specifically reduced postoperative 
infection rates.  

 
9. Minimizing blood transfusion 

A meta-analysis of observational studies has also shown an association between the incidence of 
postoperative bacterial infection in transfused patients when compared with matched non-transfused 
patients. This effect is greater in trauma patients than surgical patients in general. The effect appears 
to be dose-related, that is, the greater the number of blood units and products used, the greater the 
risk of infection, but whether this represents residual confounding is not currently clear. This risk 
appears to be greater with older units of red blood cells used, particularly those stored for 2 weeks. 

 
10. ERAS 

ERAS utilizes an evidence-based and structured surgical pathway-based approach to the preoperative, 
perioperative, and postoperative period, emphasizing patient optimization, education, minimal access 
surgical techniques, multimodal opioid-sparing analgesic techniques, early mobilization, early nutrition, 
and early goal-directed physical activity. Many of the objectives targeted by ERAS are also likely to 
reduce postoperative surgical infection by reducing the duration of hospital stay, achieving early 
mobilization, achieving adequate analgesia, and minimizing the impact of the postoperative catabolic 
state. However, the impact on the incidence of infection rates is yet to be shown. 

 
11. Avoiding selected opioids 

The majority of opioids in current clinical practice have the propensity to suppress the immune system 
in humans. Morphine, fentanyl, remifentanil, and meperidine, and to a lesser extent methadone have 
been shown to possess significant immunosuppressive properties. However, oxycodone, 
buprenorphine, and hydromorphone have been shown to have no significant effects on the immune 
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system, and tramadol, due to its complex mechanism of actions, has been shown to have immuno-
enhancing properties. Although variations in postoperative rates of infection have not been attributed 
exclusively to the use of opioid analgesics, it would seem good practice to consider avoiding the use of 
known immunosuppressive opioids in the critically ill patient, particularly those known to have any 
degree of immunosuppression.  
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CONCLUSION 
 
Prevention of surgical site infections is a multidisciplinary effort, but most of the prophylactic measures are 
executed in the operating room, and directly involve the anaesthetist. Therefore, understanding the 
common pathogens causing SSIs and available antibiotics is important to the anaesthetist.  
 
Antibiotics play a big role in preventing infections in the perioperative period, and the choice of antibiotic 
is  based on the likely pathogen that might cause infection during surgery. The aim is to reduce microbial 
load during surgery, to a level that will limit postoperative infection. Resistant organisms are still however 
a challenge and may pose a threat to survival rates from surgical site infections.  
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Appendix A: Know your Bugs  
 
There are many ways to classify bacteria. Below is summary of medically important bacteria and their 
classes. 
 

Characteristics Organism Disease 

Rigid, thick walled cells 

A. Free-living (Extracellular) 

1. Gram-positive   

a. Cocci Streptococcus 
Staphylococcus 

Pneumonia, pharyngitis, cellulitis 
Abscesses of the skin and other 
organs 

b. Spore-forming rods Bacillus 
Clostridium 

Anthrax 
Tetanus, gas gangrene, botulism 

c. Non-spore-forming rods Corynebacterium 
Listeria 
Actinomyces 
Nocardia 

Diphtheria 
Meningitis 
Actinomycosis 
Nocardiosis 

2. Gram-negative   

a. Cocci Neisseria Gonorrhoea, meningitis 

b. Rods   

i. Aerobic Pseudomonas Pneumonia, UTI 

ii. Anaerobic Bacteroides Peritonitis 

iii. Facultative Anaerobic Haemophilus 
Bordetella 
Legionella 
Brucella 
Escherichia 
Enterobacter 
Serratia 
Klebsiella 
Salmonella 
Shigella 
Proteus 
Campylobacter 
Helicobacter 
Vibrio 

Meningitis 
Whooping cough 
Pneumonia 
Brucellosis 
UTI, diarrhoea 
UTI 
Pneumonia 
Pneumonia, UTI 
Enterocolitis, typhoid fever 
Enterocolitis 
UTI 
Enterocolitis 
Gastritis, peptic ulcer 
Cholera 

3. Acid-Fast Mycobacterium Tuberculosis, leprosy 

B. Non-free living (obligate intracellular) 

 Rickettsia 
 
 
Chlamydia 

Rocky mountain spotted fever, 
typhus, Q fever 
 
Urethritis, trachoma, psittacosis 

Flexible, thin-walled cells 

 Treponema Syphilis 

 Borrelia Lyme disease 

 Leptospira Leptospirosis 

Wall-less cells 

 Mycoplasma Pneumonia 
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Appendix B: Know your Drugs 
 
A. Cell wall synthesis inhibition 

a. B-lactams 
i. Penicillins 

Natural Penicillins Pen G/ Pen V/ Benzylpenicillin 
Narrow spectrum. Resistance is common 

Ampicillin 
Amoxicillin and Clavulanic acid 

Similar to natural Penicillins with wider spectrum- 
Wider Gram positive; Wider Gram negative- 
Proteus, E.Coli; Anaerobes 

Cloxacillin/Flucloxacillin Sensitive Staphylococci and Streptococci 

Piperacillin and Tazobactam Anti-pseudomonal including Klebsiella; Gram 
positive; Gram negative; anaerobes 

NB: Clavulanic acid and Tazobactam are B-lactamase inhibitors with no intrinsic 
antibacterial activity. They irreversibly inhibit most plasmid-mediated B-lactamases (but 
not chromosomally-mediated B-lactamases) 
 

ii. Cephalosporins 

Generation Example and Spectrum 

1st Cefazolin – Limited Gram negative activity 

2nd Cefoxitin 

3rd Ceftriaxone 

4th Cefepime – anti-pseudomonal; May have activity against ESBL’s 

5th Ceftobiprole - Anti-pseudomonal and VRE cover 
Ceftaroline – Anti-MRSA (but no anti-pseudomonal and VRE effect) 

NB: Increasing Gram negative activity with increasing generation. All cephalosporins 
have no anaerobic organism cover. 
 

iii. Monobactams 
Aztreonam – activity against Gram negative organisms only 

 
iv. Carbapenems 

Group Example Spectrum 

1 Ertapenem Broad spectrum- GPB, GNB, Anaerobes 
No activity against Non-Lactose Fermenters 
(Acinetobacter, Pseudomonas, Burkholderia, 
Stenotrophomonas) 
No activity against MRSA and Enterococcus 

2 Imipenem 
Meropenem 
Doripenem 

Broad spectrum. Activity against Non-Lactose 
Fermenters. 
No activity against MRSA. 
Short half-life 

3 Non licenced for clinical use Broad spectrum 
MRSA activity 

 
 

b. Glycopeptides 
Vancomycin and Teicoplanin – Activity against Gram positive orgamisms. Resistance has 
developed: Vancomycin resistant Enterococci (VRE), Coagulase-negative staphylococci (CNS), 
Vancomycin Intermediate Staph Aureus (VISA), Glycopeptide Intermediate Staph Aureus (GISA). 
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B. Protein synthesis inhibition 

a. Aminoglycosides 
Gentamycin/Amikacin – poor tissue and lung penetration. Predominantly Gram negative cover. 
Some activity against Staph. Low activity against anaerobes, streptococci and pneumococci. 
Active against Mycobacterium tuberculosis. 
 

b. Macrolides 
Erythromycin/Clarithromycin/Azithromycin – Similar to penicillins. Good activity against atypical 
organisms (Legionella, Chlamydia, Rickettsia, Brucella, Campylobacter, Mycoplasma). 

 
c. Lincosamides 

Clindamycin – Similar to macrolides with better anaerobic cover. Good penetration in bone and 
soft tissue. May inactivate some Staph toxins.  

 
d. Oxazolidinones 

Linezolid – Bacteriostatic. Wide range of Gram positive cover including MRSA and Enterococcus 
faecium (VRE). Reduced activity against blood stream infections by VRE as monotherapy. 
 

C. Nucleic acid synthesis inhibition 
a. Quinolones 

Ciprofloxacin/ Moxifloxacin/ Levofloxacin – Broad spectrum: GPB, GNB and anaerobes. Recent 
safety concerns. 
 

b. Rifampicin 
 

D. Metabolic pathway inhibition 
a. Sulphonamides – Gram negative cover – severe UTI’s 
b. Sulfamethoxazole/ Trimethoprim (Bactrim) – PJP prophylaxis and treatment 

 
E. Other 

a. Metronidazole- anaerobic cover only. Antiprotozoal. 
b. Colistin – Good Gram negative cover. Proteus is inherently resistant. Mainly used for pan-drug 

resistant Acinetobacter. Side effects include: nephrotoxicity and neurotoxicity. 
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