


Infectious diseases present with myriad

clinical manifestations.



 ‘Fever’ implies an elevated core body

temperature > 38.0 °C, i.e. above the normal

daily variation.

 Fever is a response to cytokines and acute phase

proteins and is a common manifestation of

infection, although it also occurs in other

conditions.



 The differential diagnosis is very broad and there

is a long list of potential investigations, so any

clues from the clinical features which help to

focus the investigations are extremely valuable.





 If the cause is not obvious, e.g. in a patient with

purulent sputum or symptoms of urinary tract

infection, then initial screening investigations

should include:

• a full blood count (FBC) with differential,

including eosinophil count

• urea and electrolytes, liver function tests

(LFTs),blood glucose and muscle enzymes



•inflammatory markers, erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP)

•autoantibodies, including antinuclear
antibodies(ANA)

•chest X-ray and electrocardiogram (ECG)

•urinalysis and urine culture

•blood culture (a minimum of 20 mL blood in three
sets of blood culture bottles)

•throat swab for culture



•other specimens, as indicated by history and

examination, e.g. wound swab; sputum culture;

stool culture, microscopy for ova and parasites

and Clostridium difficile toxin assay; if relevant,

malaria films on 3 consecutive days or a malaria

rapid diagnostic test (antigen detection by lateral

flow immunochromatography).



 Fever and its associated systemic symptoms can

be treated with paracetamol, and by tepid

sponging to cool the skin.

 Replacement of salt and water is important in

patients with drenching sweats.

 Further management is focused on the underlying

cause.



 In most patients, the potential site of infection is

apparent after clinical evaluation, and the

likelihood of infection may be reinforced by

typical abnormalities on the initial screening

investigations (e.g. neutrophilia and raised ESR

and CRP in bacterial infections).



 Not all apparently localising symptoms are

reliable, however; headache, breathlessness and

diarrhoea can occur in sepsis without localised

infection in the central nervous system (CNS),

respiratory tract or gastrointestinal tract.



 Careful evaluation of the constellation of clinical

features is vital (e.g. severe headache associated

with photophobia, rash and neck stiffness

suggests meningitis, whereas moderate headache

with cough and rhinorrhoea is consistent with a

viral upper respiratory tract infection).





 Further investigation and management is specific

to the cause, but may include empirical

antimicrobial therapy pending confirmation of the

microbiological diagnosis.



 PUO is defined as a temperature persistently
above 38.0 °C for more than 3 weeks, without
diagnosis despite initial investigation during 3
days of inpatient care or after more than two
outpatient visits.

 Subsets of PUO are described by medical setting:
HIV-related, immunedeficient or nosocomial.

 Up to one-third of cases of PUO remain
undiagnosed.





 Rare causes, such as periodic fever syndromes,

should be considered in those with a positive

family history.

 Children and younger adults are more likely to

have infectious causes, in particular viral

infections.



 Older adults are more likely to have certain

infections and non-infectious causes.

 Detailed examination should be repeated at

regular intervals to detect emerging features, such

as rashes, signs of infective endocarditis or

features of vasculitis.



 In men the prostate deserves careful

consideration as a potential source of infection.

 Clinicians should be alert to the possibility of

factitious fever, in which high temperature

recordings are engineered by the patient.





 If initial investigation of fever is negative, a

series of further microbiological and non-

microbiological investigations should be

considered.



These will usually include:

•induced sputum or other

specimens for

mycobacterial stains

and culture

•serological tests

•imaging of the abdomen

by ultrasonography or

computed tomography

(CT)

•echocardiography.





 Lesions identified on imaging should usually be

biopsied to obtain material for culture, including

for the diagnosis of tuberculosis, and

histopathology, including special stains for

pathogens associated with the clinical scenario.



 The chance of a successful diagnosis is greatest if

procedures for obtaining and transporting the

correct samples in the appropriate media are

carefully planned in advance; this requires

discussion between the clinical team, the

radiologist or surgeon performing the procedure,

and the local microbiologist and histopathologist.



 Liver biopsy may be justified, e.g. to identify

idiopathic granulomatous hepatitis, if there are

biochemical or radiological abnormalities.

 Bone marrow biopsies have a diagnostic yield of

up to 15%.



 A biopsy is most useful in revealing

haematological malignancy, myelodysplasia or

tuberculosis, and may also identify brucellosis,

typhoid fever or visceral leishmaniasis.

 Bone marrow should always be sent for culture as

well as microscopy.

 Laparoscopy is occasionally undertaken with

biopsy of abnormal tissues.



 Splenic aspiration in specialist centres is the

diagnostic test of choice for suspected

leishmaniasis.

 Temporal artery biopsy should be considered in

patients over the age of 50 years, even in the

absence of physical signs or a raised ESR.



 ‘Blind’ biopsy of other structures in the absence

of localising signs, or laboratory or radiology

results is unhelpful.



 The overall mortality of PUO is 30–40%, mainly

attributable to malignancy in older patients.

 If no cause is found, the long-term mortality is

low and fever often settles spontaneously.



 Intravenous injection of drugs of abuse is

endemic in many parts of the world.

 Infective organisms are introduced by non-sterile

(often shared) injection equipment, while host

defences against infection are overcome by direct

access to the normally sterile blood stream and by

immune deficiencies in poorly nourished addicts.





 The risks increase with prolonged drug use and

injection into large veins of the groin and neck

because of progressive thrombosis of superficial

peripheral veins.

 A varied and unusual constellation of infectious

diseases is encountered in this group of patients.



 Although the differential diagnosis of fever is

wide, the most common causes are soft tissue or

respiratory infections.



The history should include consideration of the

following risk factors:

a. Site of injection: Femoral vein injection is

associated with vascular complications such as

deep venous thrombosis (50% of which are

septic) and accidental arterial injection with false

aneurysm formation or a compartment syndrome

due to swelling within the fascial sheath.



 Local complications include ilio-psoas abscess,

and septic arthritis of the hip joint or sacro-iliac

joint.

 Injection of the jugular vein can be associated

with cerebrovascular complications.



Subcutaneous and intramuscular injection

has been associated with infection by

clostridial species, the spores of which

contaminate heroin.



 Clostridium novyi causes a local lesion with

significant toxin production leading to shock and

multi-organ failure.

 Tetanus, wound botulism and gas gangrene also

occur.



b. Technical details of injection: Sharing of

needles and other injecting paraphernalia

(including spoons and filters) greatly increases

the risk of blood-borne virus infection.

 Some users lubricate their needles by licking

them prior to injection, thus introducing mouth

organisms such as anaerobic streptococci,

Fusobacterium spp. and Prevotella spp.



 Contamination of commercially available lemon

juice, used to dissolve heroin before injection, has

been associated with blood-stream infection with

Candida spp.



c. Substances injected: Injection of cocaine is

associated with a variety of vascular events.

 Certain formulations of heroin have been

associated with particular infections, e.g. wound

botulism with black tar heroin.

 Drugs are often mixed with other substances, e.g.

talc.



d. Blood-borne virus status: Results of previous

hepatitis B virus (HBV), HCV and HIV tests or

vaccinations for HAV/HBV should be recorded.

e. Surreptitious use of antimicrobials: Addicts

may use antimicrobials to self-treat infections,

masking initial blood culture results.



 It can be difficult to distinguish effects of

infection from the effects of drugs themselves or

the agitated state of drug withdrawal (excitement,

tachycardia, sweating, marked myalgia,

confusion).



 Stupor and delirium may result from drug

administration but may also signal meningitis or

encephalitis.

 Non-infected venous thromboembolism is also

common in this group.



 The initial investigations are as for any fever,

including a chest X-ray and blood cultures.

 Since blood sampling may be difficult,

contamination is often a problem.



 Echocardiography to
detect infective
endocarditis should be
performed in all
injection drug-users:
with bacteraemia due to
Staph. aureus or other
organisms associated
with endocarditis; with
thromboembolic
phenomena; or with a
new or previously
undocumented murmur.



 Endovascular infection should also be suspected

if lung abscesses or pneumatocoeles are detected

radiologically.

 Additional imaging should be focused on sites of

symptoms and signs.

 Any pathological fluid collections should be

sampled either under radiological guidance or by

surgical means.



 In patients with suspected compartment

syndrome (leg swelling and pain with

neurological and ischaemic features), serum

creatine kinase and urine myoglobin are useful.



 Urinary toxicology may suggest a non-infectious
cause of the presenting complaint.

 While being investigated, all injection drug-users
should be offered testing for HBV, HCV and
HIV-1.

 Microbiological results are crucial in guiding
therapy.

 Injection drug-users may have more than one
infection.



 Skin and soft tissue infections are most often due

to Staph. aureus or streptococci, and sometimes

to Clostridium spp. or anaerobes.

 Pulmonary infections are most often due to

community-acquired pneumonia, pulmonary

tuberculosis or septic pulmonary emboli.



Endocarditis with septic emboli commonly

involves Staph. aureus and viridans

streptococci, but Pseudomonas aeruginosa

and Candida spp. are also encountered.



 Empirical therapy of fever in the injection drug

user includes an antistaphylococcal penicillin

(e.g. flucloxacillin) or, if meticillin-resistant

Staph. aureus (MRSA) is prevalent in the

community, a glycopeptide.



 Once a particular pathogen is identified, specific

therapy is commenced, with modification when

antimicrobial susceptibility is available.

 In injection drug-users, right-sided endocarditis

due to Staph. aureus is customarily treated with

high-dose intravenous flucloxacillin.



 In left-sided Staph. aureus endocarditis,

aminoglycoside therapy may be added.

 Right-sided endocarditis caused by MRSA is

usually treated with 4 weeks of vancomycin plus

gentamicin for the first week. Specialist advice

should be sought.



 For localised infections of the skin and soft

tissues, oral therapy with agents active against

staphylococci, streptococci and anaerobes is

appropriate (e.g. co-amoxiclav or clindamycin).



 Immunocompromised hosts include those with

congenital immunodeficiency, HIV infection and

iatrogenic immunosuppression induced by

chemotherapy, transplantation or

immunosuppressant medicines, including high-

dose corticosteroids.



 Metabolic abnormalities such as under-nutrition

or hyperglycaemia may also contribute.

 Multiple elements of the immune system are

potentially compromised.



 A patient may have impaired neutrophil function

from chemotherapy, impaired T cell and/or B cell

responses due to underlying malignancy, T cell

and phagocytosis defects due to corticosteroids,

mucositis from chemotherapy and an impaired

skin barrier due to insertion of a central venous

catheter.



 Fever may result from infectious or from non-

infectious causes, including drugs, vasculitis,

neoplasm, organising pneumonitis,

lymphoproliferative disease, graft-versus-host

disease (in recipients of haematopoietic bone

marrow transplants) and Sweet’s syndrome

(reddish nodules or plaques with fever and

leucocytosis, in association with haematological

malignancy).



The following should be addressed in the history:

a. Identification of the immunosuppressant factors,

and nature of the immune defect.

b. Any past infections and their treatment.

Infections may recur and antimicrobial resistance

may have been acquired in response to prior

therapy.



c. Evidence of microbial colonisation, especially

with antimicrobial-resistant organisms, in past

surveillance cultures.

d. Exposure to infections, including opportunistic

infections that would not cause disease in an

immunocompetent host.

e. Prophylactic medicines and vaccinations

administered.



 Examination should include inspection of the

normal physical barriers provided by skin and

mucosal surfaces, in particular central venous

catheters, the mouth, sinuses, ears and perianal

area (though avoid digital rectal examination).



 Disseminated infections can manifest as

cutaneous lesions; the areas around finger and

toenails should be closely inspected.



 Immunocompromised hosts often have decreased

signs of inflammation.

 This manifests as attenuation of physical signs,

such as neck stiffness with meningitis, or of

radiological and laboratory abnormalities, such as

leucocytosis.



 In patients with respiratory symptoms, a high-

resolution chest CT scan should be considered in

addition to chest X-ray.

 Abdominal imaging may also be warranted,

particularly if there is right lower quadrant pain.



 Blood cultures through the central venous

catheter, urine cultures, and stool cultures if

diarrhoea is present may also be helpful.

 Nasopharyngeal aspirates are sometimes

diagnostic, as immunocompromised hosts may

shed respiratory viruses for prolonged periods.



 Skin lesions should be biopsied if nodules are

present and investigation should include fungal

stains.

 Useful molecular techniques include polymerase

chain reaction (PCR) for CMV and Aspergillus spp.

 DNA, and antigen assays (e.g. cryptococcal antigen

(CrAg) for Cryptococcus neoformans, and

galactomannan for Aspergillus spp. in blood or

Legionella pneumophila type 1 in urine).



 Antibody detection is rarely useful in

immunocompromised patients.

 Patients with respiratory signs or symptoms

should be considered for a bronchoscopy to

obtain bronchoalveolar lavage fluid for

investigation of pathogens, including

Pneumocystis jirovecii (carinii) as well as

bacteria, fungi and viruses.



 Neutropenic fever is strictly defined as a

neutrophil count of less than 0.5 × 10
9
/L and a

single axillary temperature > 38.5°C or three

recordings > 38.0°C over a 12-hour period,

although the infection risk increases

progressively as the neutrophil count drops below

1.0 × 10
9
/L.



 Patients with neutropenia are particularly prone to

bacterial or fungal infection.

 Gram-positive organisms are the most common

pathogens, particularly in association with in-

dwelling catheters.

 Empirical broad-spectrum antimicrobial therapy

is commenced as soon as neutropenic fever

occurs and cultures have been obtained.



The most common regimens for neutropenic

sepsis are broad-spectrum penicillins such

as piperacillin-tazobactam i.v.



 Although aminoglycosides are commonly used in

combination, this practice is not supported by trial data.



 If fever has not resolved after 3–5 days, empirical

antifungal therapy (e.g. an amphotericin B

preparation or caspofungin) is added.



 An alternative antifungal strategy, which is

gaining favour, is to use azole prophylaxis in

high-risk patients, and to employ sensitive

markers of early fungal infection to guide

treatment initiation (a ‘pre-emptive approach’).



 Fever in transplant recipients may be due to

infection, or to episodes of graft rejection in solid

organ transplant recipients or graft-versus-host

disease in bone marrow transplant recipients.





 Infections in solid transplant recipients are

grouped according to the time of onset.

 Those in the first month are related to the

underlying condition or surgical complications.

 Those occurring 1–6 months after transplantation

are characteristic of impaired T cell function.



 Risk factors for CMV infection have been

identified and patients commonly receive either

prophylaxis or intensive monitoring involving

regular testing for CMV DNA by PCR and early

initiation of anti-CMV therapy using intravenous

ganciclovir or oral valganciclovir if tests become

positive.



 For bone marrow transplant recipients, infections

in the first four weeks are more common in

patients receiving a myeloablative conditioning

regimen.

 Later infections are more common if an

allogeneic procedure is performed.



 Post-transplant lymphoproliferative disorder

(PTLD) is an Epstein–Barr virus (EBV)-

associated lymphoma that can complicate

transplantation, particularly when primary EBV

infection occurs after transplantation.



 Blood-stream infection (BSI) or bacteraemia is a

frequent presentation of infection.

 This can be community-acquired or may arise in

hospital (‘nosocomial’), although with increasing

outpatient treatment ‘community-acquired’ BSI is

more precisely ‘community-onset’ BSI since it

may arise after hospital-based interventions.





 In immunocompromised hosts a wider range of

microorganisms may be isolated, e.g. fungi in

neutropenic hosts.

 Primary bacteraemia refers to cases in which the

site of infection is unknown; this applies in

approximately 10% of community-acquired cases

and approximately 30% of nosocomial cases, and

is more common in Staph. aureus bacteraemias.



 In community-acquired Staph. aureus bacteraemia,

20–30% of cases are associated with infectious

endocarditis and up to 10% are due to osteomyelitis.

 Peripheral and central venous catheter-related

infections are an important source of nosocomial

BSI.

 BSI has an associated mortality of 15–40%,

depending on the setting, host and microbial factors.



 The history should determine the setting in which

BSI has occurred.

 Host factors predisposing to infection include

skin disease, diabetes mellitus, injection drug use,

the presence of a central venous, urinary or

haemodialysis catheter, and surgical procedures,

especially involving implantation of prosthetic

materials (in particular, endovascular prostheses).



 Physical examination should focus on signs of
endocarditis, evidence of bone or joint infection
(tenderness or restriction of movement), and
abdominal or flank tenderness.

 Central venous catheters should be examined for
erythema or purulence at the exit site.

 Particularly in cases with Candida spp. infection
or suspected infectious endocarditis, fundoscopy
after pupil dilatation should be performed.



 Positive blood cultures may be caused by
contaminants.

 When isolated from only one bottle or from all
bottles from one venesection, coagulase-negative
staphylococci often represent contamination.

 Repeated isolation of this organism, however,
should raise suspicion of infective endocarditis
or, in a patient with any form of prosthetic
material, prosthesis infection.



 Viridans streptococci occasionally contaminate
blood cultures but, in view of their association
with infective endocarditis, significant infection
must always be excluded clinically.

 Bacillus spp. (‘aerobic spore bearers’) and
Clostridium spp. often represent incidental
transient bacteraemia or contamination, but
certain species (e.g. C. septicum) may be genuine
pathogens.



 Further investigations are influenced by the
causative organism and setting. Initial screening
tests are similar to those for fever and should
include chest X-ray, urine culture and, in many
cases, ultrasound or other imaging of the
abdomen.

 Imaging should also include any areas of bone or
joint pain and any prosthetic material, e.g. a
prosthetic joint or an aortic graft.



 Echocardiography should be considered for

patients with BSI who are at risk of endocarditis

from underlying valvular heart disease, those

with clinical features of endocarditis (including a

heart murmur), those whose cultures reveal an

organism that is a common cause of endocarditis

(e.g. Staph. aureus, viridans streptococci or

enterococci), and those in whom multiple blood

cultures are positive for the same organism.



 The sensitivities of transthoracic

echocardiography (TTE) and transoesophageal

echocardiography (TOE) for the detection of

vegetations are 50–90% and > 95%, respectively.

 Therefore, if TTE is negative, TOE should be

used.



 Certain rare causes of BSI have specific

associations that warrant further investigation.

 Endocarditis caused by Strep. bovis and infection

caused by C. septicum are both associated with

colonic carcinoma and their isolation is

considered to be an indication for colonoscopy.



 BSI requires antimicrobial therapy and attention to
the source of infection, including surgical drainage if
appropriate.

 Two weeks of therapy may be sufficient for Staph.
aureus BSI from central and peripheral venous
catheter infections when the source is identified and
removed, for uncomplicated skin and soft tissue
infections and for selected cases of uncomplicated
right-sided infective endocarditis.

 Other Staph. aureus BSI is usually treated for 4–6
weeks.



 Infections of central venous catheters typically

involve the catheter lumen and are associated

with fever, positive blood cultures and, in some

cases, signs of purulence or exudate at the site of

insertion.



 Infection is more common in temporary catheters

inserted into the groin or jugular vein than those

in the subclavian vein.

 Tunnelled catheters, e.g. Hickman catheters, may

also develop tunnel site infections.

 Staphylococci account for 70–90% of catheter

infections, with coagulase-negative staphylococci

more common than Staph. aureus.



 Other causes include enterococci and Gram-negative
bacilli.

 Unusual Gram-negative organisms, such as
Citrobacter freundii and Pseudomonas fluorescens,
cause pseudo-outbreaks and raise the possibility of
non-sterile infusion equipment or infusate.

 Candida spp. are a common cause of line infections,
particularly in association with total parenteral
nutrition.

 Non- tuberculous mycobacteria may cause tunnel
infections.



 In bacteraemic patients with fever and no other
obvious source of infection, a catheter infection is
likely.

 Local evidence of erythema, purulence or
thrombophlebitis supports the diagnosis.

 However, microbiological confirmation is essential.

 Catheter-related infection is suggested by higher
colony counts or shorter time to positivity in blood
cultures obtained through the catheter than in
peripheral blood cultures.



 If the line is removed, a semi-quantitative culture

of the tip should confirm the presence of 15 or

more colony-forming units, but this is

retrospective and does not detect luminal

infection.



 For coagulase-negative staphylococcal line

infections, the options are to remove the line or,

in the case of tunnelled catheters, to treat

empirically with a glycopeptide antibiotic, e.g.

vancomycin, with or without the use of antibiotic-

containing lock therapy to the catheter for

approximately 14 days.



 For Staph. aureus infection, the chance of curing
an infection with the catheter in situ is low, and
the risks from infection are high.

 Therefore, unless the risks of catheter removal
outweigh the benefits, treatment should involve
catheter removal followed by 14 days of
appropriate antimicrobial therapy; the same
applies to infections with Candida spp. or
Bacillus spp.



 Infection prevention is a key component of the
management of vascular catheters.

 Measures include strict attention to hand hygiene, optimal
siting, full aseptic technique on insertion and subsequent
interventions, skin antisepsis with chlorhexidine and
isopropyl alcohol, daily assessment of catheter sites (e.g.
with visual infusion phlebitis (VIP) score), and daily
consideration of the continuing requirement for
catheterisation.

 The use of catheters impregnated with antimicrobials such
as chlorhexidine or silver is advocated in some settings.



 It describes patients with signs of the systemic

inflammatory response syndrome (SIRS: two of

temperature > 38 °C or < 36 °C, pulse rate > 90

beats per minute, respiratory rate > 20 per minute

or PCO2 < 4.3 kPa (32.5 mmHg), and white blood

cell count > 12 or < 4 × 10
9
/L and evidence of

infection.



 Septic shock describes sepsis plus hypotension

(systolic blood pressure < 90 mmHg systolic or a

fall of > 40 mmHg from baseline that is not

responsive to fluid challenge or due to another

cause).

 It may be complicated by multi-organ failure and

requires intensive care unit admission.



 Sepsis largely results

from host responses

to microbial

lipopolysaccharide,

peptidoglycans,

lipoproteins or

superantigens, and

there are many

infectious causes.



 The results of blood cultures and known host factors
allow an initial assessment of likely sources of
infection which should be the target of initial
investigations.

 Patients who are immunocompromised may have a
sepsis syndrome in association with a broader range
of pathogens which may be harder to culture,
including mycobacteria and fungi.

 In any individual who has recently visited the
tropics, malaria must also be considered.



 SSTIs are an important cause of sepsis.

 Cases can be classified according to the clinical

features and microbiological findings.

 In some cases severe systemic features may be

out of keeping with mild local features





 In this condition, cutaneous involvement with

erythema and oedema progresses to bullae or areas

of necrosis.

 However, in contrast to cellulitis, the cutaneous

features are often minimal while the pain is severe.

 The infection spreads quickly along the fascial plane.

 It is a medical emergency, which requires immediate

débridement in addition to antimicrobial therapy.





 Although the infection may be diagnosed by

imaging studies, its rapid spread means that

surgical inspection of the involved muscle groups

is urgently required to facilitate prompt diagnosis

and treatment.



 Type 1 necrotising fasciitis is a mixed infection
with Gram-negative bacteria and anaerobes, often
seen post-operatively in diabetic or
immunocompromised hosts.

 Subcutaneous gas may be present.

 Type 2 necrotising fasciitis is caused by group A
or other streptococci.

 Approximately 60% of cases are associated with
streptococcal toxic shock syndrome.



 Empiric treatment is with broad-spectrum agents
(e.g. piperacillin-tazobactam plus clindamycin plus
ciprofloxacin; meropenem monotherapy; or third-
generation cephalosporin plus metronidazole) and
surgical débridement.

 Hyperbaric oxygen therapy may be considered for
polymicrobial infection.

 Group A streptococcal infection is treated with
benzylpenicillin plus clindamycin, and often
immunoglobulin.



 Although Clostridium spp. may colonise or
contaminate wounds, no action is required unless
there is evidence of spreading infection.

 In anaerobic cellulitis, usually due to C. perfringens
or other strains infecting devitalised tissue following
a wound, gas forms locally and extends along tissue
planes, but bacteraemia and invasion of healthy
tissue are not found.

 Prompt surgical débridement of devitalised tissue
and therapy with penicillin or clindamycin usually
result in an excellent outcome.



 Gas gangrene (clostridial myonecrosis) is defined

as acute invasion of healthy living muscle

undamaged by previous trauma, and is most

commonly caused by C. perfringens.

 In at least 70% of cases it follows deep

penetrating injury sufficient to create an

anaerobic (ischaemic) environment and allow

clostridial introduction and proliferation.



 Severe pain at the site of the injury progresses

rapidly over 18–24 hours.

 Skin colour changes from pallor to bronze/purple

discoloration and the skin is tense, swollen,

oedematous and exquisitely tender.

 Gas in tissues may be obvious with crepitus on

clinical examination, or visible on X-ray, CT or

ultrasound.



 Signs of systemic toxicity develop rapidly, with

high leucocytosis, multi-organ dysfunction, raised

creatine kinase and evidence of disseminated

intravascular coagulation and haemolysis.



 Antibiotic therapy with high-dose intravenous

penicillin and clindamycin is recommended,

coupled with aggressive surgical débridement of

the affected tissues.

 Alternative agents include cephalosporins and

metronidazole.

 Hyperbaric oxygen has a putative but

controversial role.



 ‘Synergistic gangrene’ is a combined infection

with anaerobes and other bacteria (Staph. aureus

or Gram-negatives).

 When this affects the genital/perineal area it is

known as ‘Fournier’s gangrene’.

 Severe gangrenous cellulitis in

immunocompromised hosts may involve Gram-

negative bacteria or fungi.



 Entamoeba histolytica can cause soft tissue
necrosis following abdominal surgery in areas of
the world where infection is common.

 Contact with shellfish in tropical areas and
regions such as the Gulf of Mexico can lead to
infection with Vibrio vulnificus, which causes
soft tissue necrosis and bullae.

 Patients with chronic liver disease are particularly
susceptible.



 Acute diarrhoea,

sometimes with

vomiting, is the

predominant symptom in

infective gastroenteritis.



 Acute diarrhoea may also

be a symptom of other

infectious and non-

infectious diseases.

 Stress, whether

psychological or

physical, can also

produce loose stools.



 The World Health Organization (WHO) estimates

that there are more than 1000 million cases of

acute diarrhoea annually in developing countries,

with 3–4 million deaths, most often in infants and

young children.

 In developed countries diarrhoea remains an

important problem and the elderly are most

vulnerable.





 The majority of episodes are due to infections

spread by the faecal–oral route and transmitted

either on fomites, on contaminated hands, or in

food or water.

 Measures such as the provision of clean drinking

water, appropriate disposal of human and animal

sewage, and simple principles of food hygiene all

limit gastroenteritis.



 The clinical features of food-borne gastroenteritis

depend on the pathogenic mechanisms involved.

 Some organisms (Bacillus cereus, Staph. aureus

and Vibrio cholerae) elute exotoxins, which exert

their major effects on the stomach and small

bowel, and produce vomiting and/or so-called

‘secretory’ diarrhoea, which is watery diarrhoea

without blood or faecal leucocytes.



 In general, the time from ingestion to the onset of
symptoms is short and, other than dehydration,
little systemic upset occurs.

 Other organisms, such as Shigella spp.,
Campylobacter spp. and enterohaemorrhagic E.
coli (EHEC), may directly invade the mucosa of
the small bowel or produce cytotoxins that cause
mucosal ulceration, typically affecting the
terminal small bowel and colon.



 The incubation period is longer and more systemic

upset occurs, with prolonged bloody diarrhoea.

Salmonella spp. are capable of invading enterocytes,

and of causing both a secretory response and

invasive disease with systemic features.

 This is seen with Salmonella typhi and S. paratyphi

(enteric fever), and, in the immunocompromised

host, with non-typhoidal Salmonella spp.



 The history should include questioning about

foods ingested , the duration and frequency of

diarrhoea, the presence of blood or steatorrhoea,

abdominal pain and tenesmus, and whether

family or community members have been

affected.

 Fever and bloody diarrhoea suggest an invasive,

colitic, dysenteric process.





 Incubation periods of less than 18 hours suggest
toxin-mediated food poisoning; a period longer
than 5 days suggests diarrhoea caused by
protozoa or helminths.

 Examination includes assessment of the degree of
dehydration by skin turgor, with pulse and blood
pressure measurement.

 The urine output and ongoing stool losses should
be monitored.



 These include stool inspection for blood and

microscopy for leucocytes, and also an

examination for ova, cysts and parasites if the

history indicates former tropical residence or

travel.

 Stool culture should be performed, if possible.

 FBC and serum electrolytes indicate the degree of

inflammation and dehydration.



 In a malarious area, a blood film for malaria

parasites should be obtained.

 Blood and urine cultures and a chest X-ray may

identify alternative sites of infection, particularly

if the clinical examination is suggestive of a

syndrome other than gastroenteritis.



 All patients with acute, potentially infective

diarrhoea should be appropriately isolated to

minimise person-to-person spread of infection.

 If the history suggests a food-borne source, public

health measures must be implemented to identify

the source and whether other linked cases exist.



 Replacement of fluid losses in diarrhoeal illness
is crucial and may be life-saving.

 Although normal daily fluid intake in an adult is
only 1–2 L, there is considerable additional fluid
movement in and out of the gut in secretions.

 Infective and toxic processes in the gut disturb or
reverse resorption in the small intestine and
colon, potentially resulting in substantial fluid
loss.



 Cholera is the archetype of this process, in which
10–20 L of fluid may be lost in 24 hours.

 The fluid lost in diarrhoea is isotonic, so both
water and electrolytes need to be replaced.

 Absorption of electrolytes from the gut is an
active process requiring energy.

 Infected mucosa is capable of very rapid fluid and
electrolyte transport if carbohydrate is available
as an energy source.



 Oral rehydration solutions (ORS) therefore

contain sugars, as well as water and electrolytes.

 ORS can be just as effective as intravenous

replacement fluid, even in the management of

cholera.

 In mild to moderate gastroenteritis, adults should

be encouraged to drink fluids and, if possible,

continue normal dietary food intake.





 If this is impossible, e.g. due to vomiting,

intravenous fluid administration will be required.

 In very sick patients, or those with cardiac or

renal disease, monitoring of urine output and

central venous pressure may be necessary.



The volume of fluid replacement required should be

estimated based on the following considerations:

a. Replacement of established deficit: After 48

hours of moderate diarrhoea (6–10 stools per 24

hours) the average adult will be 1–2 L depleted

from diarrhoea alone. Associated vomiting will

compound this. Adults with this symptomatology

should therefore be given rapid replacement of 1–

1.5 L, either orally (ORS) or by intravenous

infusion (normal saline), within the first 2–4

hours of presentation.



 Longer symptomatology or more

persistent/severe diarrhoea rapidly produces fluid

losses comparable to diabetic ketoacidosis and is

a metabolic emergency requiring active

intervention.



b. Replacement of ongoing losses: The average

adult’s diarrhoeal stool accounts for a loss of 200

mL of isotonic fluid. Stool losses should be

carefully charted and an estimate of ongoing

replacement fluid calculated. Commercially

available rehydration sachets are conveniently

produced to provide 200 mL of ORS; one sachet

per diarrhoea stool is an appropriate estimate of

supplementary replacement requirements.



c. Replacement of normal daily requirement: The

average adult has a daily requirement of 1–1.5 L

of fluid in addition to the calculations above. This

will be increased substantially in fever or a hot

environment.



 In non-specific gastroenteritis, antibiotics have

been shown to shorten symptoms by only 1 day

in an illness usually lasting 1–3 days.

 This benefit, when related to the potential for the

development of antimicrobial resistance or side-

effects, does not justify treatment, except if there

is systemic involvement and a host with

immunocompromise or significant comorbidity.



 Evidence suggests that, in EHEC infections, the

use of antibiotics may make the complication of

haemolytic uraemic syndrome (HUS) more likely

due to increased toxin release.

 Antibiotics should therefore not be used routinely

in bloody diarrhoea.



 Conversely, antibiotics are indicated in Sh.

Dysenteriae infection and in invasive

salmonellosis, in particular typhoid fever.

 Antibiotics may also be advantageous in cholera

epidemics, reducing infectivity and controlling

the spread of infection.



 In general, these agents are not recommended in

acute infective diarrhoea and their use may even

be contraindicated.

 Loperamide, diphenoxylate and opiates are

potentially dangerous in dysentery in childhood,

causing intussusception.



 Antisecretory agents such as bismuth and

chlorpromazine may be effective but can cause

significant sedation.

 They do not reduce stool fluid losses, although

the stools may appear more bulky.

 Adsorbents such as kaolin or charcoal have little

effect.



 Whilst acute food poisoning and gastroenteritis

are most frequently caused by bacteria or their

toxins, a number of non-infectious causes must be

considered in the differential diagnosis.



 Legumes and beans produce oxidants which are

toxic to people with glucose-6-phosphate

dehydrogenase (G6PD) deficiency .

 Consumption produces headache, nausea and fever,

progressing to potentially severe haemolysis,

haemoglobinuria and jaundice (favism).

 Red kidney beans, if incompletely cooked, cause

acute abdominal pain and diarrhoea from their lectin

content. Adequate cooking abolishes this.



 Alkaloids develop in potato tubers exposed to

light, causing green discoloration.

 Ingestion induces acute vomiting and

anticholinesterase-like activity.

 Fungi and mushrooms of the Psilocybe spp.

produce hallucinogens.



 Many fungal species induce a combination of

gastroenteritis and cholinergic symptoms of

blurred vision, salivation, sweating and diarrhoea.

 Amanita phalloides (‘death cap’) causes acute

abdominal cramps and diarrhoea, followed by

inexorable hepatorenal failure, often fatal.



a. Paralytic shellfish toxin:

 Saxitoxin from dinoflagellates, responsible for ‘red
tides’, is concentrated in bivalve molluscs, e.g.
mussels, clams, oysters, cockles and scallops.

 Consumption produces gastrointestinal symptoms
within 30 minutes, followed by perioral paraesthesia
and even respiratory paralysis.

 The UK water authorities ban the harvesting of
molluscs at times of the year associated with
excessive dinoflagellate numbers.



b. Ciguatera fish poisoning:

 Warm-water coral reef fish acquire ciguatoxin

from dinoflagellates in their food chain.

 Consumption produces gastrointestinal symptoms

1–6 hours later, with associated paraesthesiae of

the lips and extremities, distorted temperature

sensation, myalgia and progressive flaccid

paralysis.



 Autonomic dysfunction with hypotension may

occur.

 In the South Pacific and Caribbean there are

50000 cases per year, with a case fatality of 0.1%.

 The gastrointestinal symptoms resolve rapidly but

the neuropathic features may persist for months.



c. Scombrotoxic fish poisoning:

 Under poor storage conditions, histidine in

scombroid fish—tuna, mackerel, bonito, skipjack

and the canned dark meat of sardines—may be

converted by bacteria to histamine and other

chemicals.



 Consumption produces symptoms within
minutes, with flushing, burning, sweating,
urticaria, pruritus, headache, colic, nausea and
vomiting, diarrhoea, bronchospasm and
hypotension.

 Management is with salbutamol and
antihistamines.

 Occasionally, intravenous fluid replacement is
required



d. Heavy metals:

 Thallium and cadmium can cause acute vomiting

and diarrhoea resembling staphylococcal

enterotoxin poisoning.



 AAD is a common complication of antibiotic

therapy, especially with broad-spectrum agents.

 It is most common in the elderly but can occur at

all ages.

 Although the specific mechanism is unknown in

most AAD, C. difficile is implicated in 20–25%

of cases and is the most common cause amongst

patients with evidence of colitis.



 Infection is diagnosed by detection of C. difficile

toxins and is usually treated with metronidazole

or vancomycin.

 C. perfringens is a rarer cause which usually

remains undiagnosed, and Klebsiella oxytoca is

an occasional cause of antibiotic-associated

haemorrhagic colitis



 Recent decades have seen unprecedented

increases in long-distance business and holiday

travel, as well as extensive migration.

 Although certain diseases retain their relatively

fixed geographical distribution, being dependent

on specific vectors or weather conditions, many

travel with their human hosts and some may then

be transmitted to other people.



This means that the pattern of infectious

diseases seen in each country changes

constantly and travel history is crucial.



 In general, the diversity of infectious diseases is

greater in tropical than in temperate countries,

and people in temperate countries have less

immunity to many infections, so that the most

common travel-associated infections are those

which are acquired by residents of temperate

countries during visits to the tropics.



 Most travel-associated infections can be prevented.

 Pre-travel advice is tailored to the destination and the
traveller. It includes avoidance of insect bites (using
at least 20% diethyltoluamide (DEET), sun
protection (sunscreen with a sun protection factor
(SPF) of at least 15), food and water hygiene (‘Boil
it, cook it, peel it or forget it!’), how to respond to
travellers’ diarrhoea (seek medical advice if bloody
or lasts more than 48 hours) and, if relevant, safe sex
(condom use).





 Presentation with unexplained fever is common
in returning travellers.

 Frequent final diagnoses in such patients are
malaria, typhoid fever, viral hepatitis and dengue
fever.

 Travellers returning from West Africa may have
viral haemorrhagic fevers (VHF), such as Lassa
fever, Crimean–Congo haemorrhagic fever,
Marburg and Ebola.



 Those from South-east Asia may have avian

influenza (H5N1), which may pose an infection

control risk and require special isolation

precautions to be taken.



 Note that medicines

purchased while

travelling may not be

reliable, e.g. for malaria

prophylaxis.

 Consult reliable up-to-

date sources about

resistance to antimalarial

drugs in the country in

question.



 Vaccinations against yellow fever and hepatitis A

and B are sufficiently effective to virtually rule

out these infections.

 Oral and injectable typhoid vaccinations are 70–

90% effective.





 Falciparum malaria tends to present between 7

and 28 days after return from an endemic area.

 VHF, dengue and rickettsial infection can usually

be excluded if more than 21 days have passed

between return from the affected area and the

onset of illness.



 In clinical examination, particular attention

should be paid to the skin, throat, eyes, nail beds,

lymph nodes, abdomen and heart.

 Patients may be unaware of tick bites or eschars.

 Body temperature should be measured at least

twice daily.



 Initial investigations should start with thick

and thin blood films for malaria parasites,

FBC, urinalysis and chest X-ray if

indicated.





 Management is directed at the underlying cause.

 In patients with suspected VHF, strict infection

control measures with isolation and barrier

nursing should be implemented to prevent any

contact with the patient’s body fluids.

 The risk of VHF should be determined using

epidemiological risk factors and clinical signs.





 Gastrointestinal illness is the most commonly

reported imported infection, with Salmonella spp.,

Campylobacter spp. and Cryptosporidium spp.

infections common worldwide, including in Europe.

 For typhoid, paratyphoid, Shigella spp. and

Entamoeba histolytica (amoebiasis), the Indian

subcontinent and sub-Saharan and southern Africa

are the most commonly reported regions of travel.





 The benefits of treating travellers’ diarrhoea with

antimicrobials are marginal.



 The differential diagnosis of diarrhoea persisting

for more than 14 days is wide.

 Parasitic and bacterial causes, tropical

malabsorption, inflammatory bowel disease and

neoplasia should all be considered.



Causes encountered particularly in the tropics are:



 The work-up should include tests for parasitic

causes of chronic diarrhoea, e.g. examination of

stool and duodenal aspirates for ova and

parasites, and serological investigation.



 Tropical sprue is a malabsorption syndrome with no

defined aetiology.

 It was typically associated with a long period of

residence in the tropics or with overland travel but is

now rarely seen.

 Giardia lamblia infection may progress to a

malabsorption syndrome that mimics tropical sprue.

 If no cause is found, empirical treatment for Giardia

lamblia infection with metronidazole is often helpful.



 HIV has now emerged as a major cause of chronic
diarrhoea.

 This may be due to HIV enteropathy or infection
with agents such as Cryptosporidium spp., Isospora
belli or microsporidia.

 However, many other causes of chronic AIDS-
associated diarrhoea seen in the developed world are
less common in tropical settings, e.g. CMV or
disseminated Mycobacterium avium complex
infections.



 Eosinophilia occurs in a variety of
haematological, allergic and inflammatory
conditions.

 It may also occur in HIV and human T cell
lymphotropic virus (HTLV)-1 infection.

 However, eosinophils are important in the
immune response to parasitic infections, in
particular those parasites with a tissue migration
phase.



 In the context of travel or

residence in the tropics, a

patient with an

eosinophil count of > 0.4

× 10
9
/L should be

investigated for both

non-parasitic and

parasitic causes.



 The response to parasite infections is often

different when travellers to and residents of

endemic areas are compared.

 Travellers often have recent and light infections

associated with eosinophilia.

 Residents have often been infected for a long

time, have evidence of chronic pathology and no

longer have an eosinophilia.



 Comparison of where the patient has travelled

and the known endemic areas for diseases such as

schistosomiasis, onchocerciasis and the filariases

will indicate possible causes.

 Establish how long patients have spent in

endemic areas and take a thorough history.



 Physical signs or symptoms that suggest a

parasitic cause for eosinophilia include transient

rashes (schistosomiasis or strongyloidiasis), fever

(Katayama syndrome), pruritus (onchocerciasis)

or migrating subcutaneous swellings (loiasis,

gnathostomiasis).



 Paragonimiasis can give rise to haemoptysis and

the migratory phase of intestinal nematodes or

lymphatic filariasis to cough, wheezing and

transient pulmonary infiltrates.



 Schistosomiasis induces transient respiratory

symptoms with infiltrates in the acute stages and,

when eggs reach the pulmonary vasculature in

chronic infection, can result in shortness of breath

with features of right heart failure due to

pulmonary hypertension.



Fever and hepatosplenomegaly are seen in

schistosomiasis, Fasciola hepatica and

toxocariasis (visceral larva migrans).



 Intestinal worms such as Ascaris lumbricoides

and Strongyloides stercoralis can cause

abdominal symptoms, including intestinal

obstruction and diarrhoea.

 In the case of heavy infestation with ascaris this

may be due to fat malabsorption and there may be

associated nutritional deficits.



 Schistosoma haematobium can cause haematuria

or haematospermia.

 Toxocara spp. can give rise to choroidal lesions

with visual field defects.



 Angiostrongylus cantonensis and
gnathostomiasis induce eosinophilic meningitis,
and the hyperinfection syndrome caused by
Strongyloides stercoralis in immunocompromised
hosts induces meningitis due to Gram-negative
bacteria.

 Myositis is a feature of trichinellosis and
cysticercosis, while periorbital oedema is a
feature of trichinellosis.



 To establish the diagnosis of a parasitic

infestation, direct visualisation of adult worms,

larvae or ova is required.

 Serum antibody detection may not distinguish

between active and past infection and is often

unhelpful in those born in endemic areas.

 Radiological investigations may provide

circumstantial evidence of parasite infestation.





 A specific diagnosis guides therapy.

 In the absence of a specific diagnosis, many

clinicians will give an empirical course of

praziquantel if the individual has been potentially

exposed to schistosomiasis, or with albendazole/

ivermectin if strongyloidiasis or intestinal

nematodes are likely causes.



 Community-based

studies in the tropics

consistently show that

skin infections (bacterial

and fungal), scabies and

eczema are the most

common skin problems.



 Cutaneous leishmaniasis and onchocerciasis have

defined geographical distributions.

 In travellers, secondarily infected insect bites,

pyoderma, cutaneous larva migrans and non-

specific dermatitis are common.



 When investigating skin lesions, enquire about

habitation, activities undertaken and regions visited.



 Skin biopsies are helpful in diagnosing fungal or

parasitic infections and persistent reactions to

insect bites.

 Culture of biopsy material may be needed to

diagnose bacterial, fungal, parasitic and

mycobacterial infections.





THE END


