
This Lecture was loaded in blackboard and you can find the material in: 
                 Jawetz, Meinik & Adelberg’s MEDICAL MICROBIOLOGY, 27 ᵗʰ Edition

. For more detailed instructions, any question, or you have a case you need
              help in, please post to the group of session   
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1. Apply an infection model to a patient presented with a hospital 
infection
2. To further expand the description of pathogen/person/practice/ 
Place as it applies to hospital acquired infection
3. Understand the hospital acquired infection
4. Describe the principle of antibiotic resistance
5. Describe principles relating to infection control in a hospital 
setting
6. Describe the use of personal protective equipment's with 
regard to infections in hospital setting
7. To appreciate and describe some of global concerns relating to 
hospital infection
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Learning Objectives (LO)
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LO-1
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History: Ignaz Semmelweis and childbed fever LO-1
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Sources of nosocomial infections

• Endogenous (self-infection), the infecting organism 

being derived from the patient’s own skin, 

gastrointestinal or upper respiratory flora. 

• Exogenous source may be another person in the 

hospital (cross-infection) or a contaminated item of 

equipment or building service (environmental 

infection). 

LO-1
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Route of transmission

1. Airborne transmission

2. Contact spread (direct or indirect contact)

3. Food-borne spread

4. Blood-borne spread (HIV, hepatitis B and C)

5. Self-infection

6. Insect and rodent act as carriers of microbes 

LO-1
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Acquisition of hospital infections LO-1
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Hospital infection: source and spread LO-1
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Airborne transmission LO-2
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• Infectious agents may be dispersed as small particles 

or droplets over long distances.

• Droplets travelling 1–2 metres

• Smaller droplet nuclei travelling a kilometre or more
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LO-2
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Airborne transmission
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(A)hand soiled with secretions from 
lips or nose-picking

(B)clothing contaminated by hand
(C)soiled handkerchief 
(D)infected dust from handkerchief 
(E)dust from clothing
(F)infected dust raised after settling 

on floor

LO-2Infection of the air with dust particles 
derived from nasal and oral secretions 
contaminating hands, handkerchief, 
clothing and surrounding surfaces
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High-risk patients have impaired host defences:

1. age: the very young and the elderly

2. antibody defects: lack of vaccination or previous exposure 
(chickenpox, CMV, hepatitis B) 

3. disease causing immune defects: e.g., HIV, diabetes, hepatic or 
renal impairment, cancer

4. drugs causing immune defects: e.g., cytotoxics, steroids or 
immunosuppressives (e.g., transplant patients)

5. defective organs: e.g., pre-existing urinary, lung or skin disease

6. defective skin or tissues: trauma, burn, surgery

LO-3
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High risk patients of the infection acquired in the hospital
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Predisposing factors for nosocomial infections LO-3
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Interplay of factor for nosocomial infections LO-3
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Types of 
nosocomial 

infection 
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LO-3
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LO-3
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Type of infection and the 

causative agent of 

nosocomial infection 
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LO-3Urinary tract infections
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• Predisposing factors are catheters, surgery or obstruction

• Route of infection is usually ascending, with the usual 

uropathogens. 

• Symptoms and signs are often only cloudy offensive 

urine: fever is often absent or minimal, and dysuria.
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LO-3Lower respiratory infections
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• Predisposing factors are pulmonary disease or trauma, 

and mechanical ventilation. 

• The route of infection is by inhalation. 

• Symptoms and signs vary. Fever and dyspnoea are 

common, increasing difficulty in oxygenation.
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LO-3Bacteraemias
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• Predisposing factors are intravascular devices and 

infection elsewhere, causing bacteraemia or 

fungaemia. 

• Route of infection is direct contact from imperfect 

aseptic technique, or blood-borne from infection 

elsewhere. 

• Symptoms and signs are fever, then septicaemia. 
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LO-3Surgical site infections
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• Redness, swelling, local pain and heat occur around 

the wound, progressing to purulent discharge 

(superficial infections) or deep abscesses
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LO-3

Skin disease: 

necrotising 

fasciitis after 

hip surgery
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LO-4Antibiotic resistance 
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• Antibiotic resistance quickly spreads worldwide and 
causes a critical threat to public health 

• The predominant bacteria include Methicillin-resistant 
Staphylococcus aureus (MRSA), Pseudomonas 
aeruginosa, Klebsiella pneumoniae, Escherichia coli, 
and Streptococcus pneumoniae.

•  In these bacteria, resistance emerged from antibiotic 
resistant genes and many of those can be exchanged 
between bacteria. 
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LO-4
Multidrug resistant bacteria isolated from nosocomial 

infection-suspected patients
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LO-4

1- Genetic Mutation: Random mutations in bacterial DNA can lead to changes 

that make the bacteria less susceptible to the effects of antibiotics. For example, 

a mutation might alter the target site of the antibiotic, reducing its binding 

ability. 

2- Horizontal Gene Transfer: Bacteria can acquire resistance genes from other 

bacteria through processes such as:

• Transformation: Uptake of free DNA from the environment.

• Transduction: Transfer of DNA between bacteria via bacteriophages (viruses 

that infect bacteria).

• Conjugation: Transfer of genetic material through direct contact, often 

involving plasmids that carry resistance genes.

Bacteria can develop resistance to antibiotics through 
several mechanisms:
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LO-4



Ministry of higher Education                                     
and Scientific Research

U N I V E R S I T Y  O F  B A S R A H                 
A L - Z A H R A A  M E D I C A L  C O L L E G E

26

LO-4Gene transfer
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LO-4

• Prolonged illnesses and higher mortality rates

• Creates the possibility of returning to a 

preantibiotic era

• Increased health care costs

• Reduces the successes of organ transplantation, 

cancer treatments, surgery etc.

Global burden of  antibiotic resistance 
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LO-6
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Asepsis of operating room LO-5
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• The procedure begins with the use of an antiseptic 

scrub of the skin over the operative site and the hands 

and forearms of all who will have contact with the 

patient. 

• The use of sterile drapes, gowns, and instruments 

serves to prevent spread through direct contact, and 

caps and face masks reduce airborne spread from 

personnel to the wound.
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Asepsis of hospital ward LO-5
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• Asepsis is practiced by the use of sterile needles, 

medications, dressings, and other items that could 

serve as transmission vehicles if contaminated. 

• Invasive procedures such as catheter insertion and 

lumbar punctures are performed under aseptic 

precautions similar to those used in the operating 

room. 
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LO-6

Control measures to 

reduce exogenous 

hospital-acquired 

infection.
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Physical barriers:

Masks, gloves 

and aprons

LO-6
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LO-6
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LO-6
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LO-6
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Global concerns of Nosocomial Infections

• Nosocomial infections occur worldwide and affect both 

developed and developing countries.

• The prevalence of nosocomial infections of around 5-10%

• Nosocomial infections are among the major causes of death 

among hospitalized patients. 

• Nosocomial infections are a significant burden both for the 

patient and for public health. 

LO-7
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“ We always 
work together 

as a team ”  
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