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Chapter 6 
Infectious diseases 

 
The key thing to remember is that this section includes both infectious diseases and 
tropical diseases. You should bear in mind that the level of knowledge passable for a 
MRCP1 candidate is somewhat lower than that of a FY2 Doctor wishing to specialize in ID. 
The emphasis is on the clinical presentation of common infectious (and tropical) diseases, 
and this is a clinical exam not a pathology one. Invariably, there is a question on malaria 
or giardia.  
 

6.1 Introduction 
 
6.1.1 Mechanisms of transmission of pathogens 

 
Micro-organisms that cause disease in humans and other species are known as pathogens. 
The transmission of pathogens to a human or other host can occur in a number of ways, 
depending upon the microorganism. 
 
A common route is via water. The ingestion of contaminated water introduces the 
microbes into the digestive system, potentially causing intestinal upsets. As well, an 
organism may be capable of entering the cells that line the digestive tract and gaining 
entry to the bloodstream. From there, an infection can become widely dispersed. A 
prominent example of a water borne pathogen is Vibrio cholerae, the bacterium that causes 
cholera. The contamination of drinking water by this bacterium is still at epidemic 
proportions in some areas of the world. 
 
Pathogens can also be transmitted via the air. Viruses and bacterial spores are light enough 
to be lifted on the breeze. These agents can subsequently be inhaled, where they cause 
lung infections. An example of such as virus is the Hanta virus.  
 
Still other microbial pathogens are transmitted from one human to another via body 
fluids such as the blood. This route is utilized by a number of viruses e.g. HIV and the 
viruses that cause haemorrhagic fever (e.g., Ebola) are transmitted in the blood.  
 
Transmission of pathogens can occur directly, as in the above mechanisms. As well, 
transmission can be indirect. An intermediate host that harbours the micro-organism can 
transfer the microbes to humans via a bite or by other contact. Coxiella burnetti, the 
bacterium that cause Q-fever, is transmitted to humans from the handling of animals such 
as sheep.  
 
Finally, some viruses are able to transmit infection over long periods of time by become 
latent in the host. More specifically, the genetic material of viruses such as the hepatitis 
viruses and the herpes virus can integrate and be carried for decades in the host genome 
before the symptoms of infections appear. 
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6.1.2 How epidemics happen 
 
In epidemiology, an epidemic occurs when new cases of a certain disease, in a given 
human population, and during a given period, substantially exceed what is "expected," 
based on recent experience (the number of new cases in the population during a specified 
period of time is called the "incidence rate"). In recent usages, the disease is not required to 
be communicable; examples include cancer or heart disease. 
 
Factors that have been proposed as explaining the rise of new epidemics include: 
 

• Alterations in agricultural practices and land useage; 
• Changes in society and human demographics; 
• Poor population health (e.g., malnutrition, high prevalence of HIV); 
• Hospitals and medical procedures; 
• Evolution of the pathogen (e.g., increased virulence, drug resistance); 
• Contamination of water supplies and food sources; 
• International travel; 
• Failure of public health programs; 
• International trade; 
• Climate change. 

 
 

6.1.3 Knowledge of key terms in infectious diseases 
 
The definition of a carrier state is an animal which harbours a disease organism in its body 
without manifest signs, thus acting as a carrier or distributor of infection. A carrier may be 
one with a latent infection and which appears healthy. Other types of carriers are the 
incubatory carrier, when the animal is not yet showing clinical signs, or a convalescent 
carrier when it has passed the clinical stage. 
 
The reservoir for a disease is the site where the infectious agent survives. For example, 
humans are the reservoir for the measles virus because it does not infect other organisms. 
Animals often serve as reservoirs for diseases that infect humans. The major reservoir for 
Yersinia pestis, the bacteria that causes plague, is wild rodents. There are also nonliving 
reservoirs. Soil is the reservoir for many pathogenic fungi as well as some pathogenic 
bacteria such as Clostridium tetani, which causes tetanus. 
 
Transmission of infectious diseases may also involve a vector. Vectors may be mechanical 
or biological. A mechanical vector picks up an infectious agent on the outside of its body 
and transmits it in a passive manner.   
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6.2 Zoonoses 
 
Zoonotic diseases are diseases caused by infectious agents that can be transmitted between 
(or are shared by) animals and humans. 
 

6.2.1 Cat scratch disease 
 
Cat scratch disease is generally caused by the Gram negative rod Bartonella henselae. 
 
Features 

• fever 
• history of a cat scratch 
• regional lymphadenopathy 
• headache, malaise 

6.2.2 Orf 
  

Orf is generally a condition found in sheep and goats although it can be transmitted to 
humans. It is caused by the parapox virus. 
 
In animals 

• 'scabby' lesions around the mouth and nose 

In humans 

• generally affects the hands and arms 
• initially small, raised, red-blue papules 
• later may increase in size to 2-3 cm and become flat-topped and haemorrhagic 

6.3 Control of communicable diseases 
 

Post-exposure prophylaxis  
 
Hepatitis A 

• Human Normal Immunoglobulin (HNIG) or hepatitis A vaccine may be used 
depending on the clinical situation 

Hepatitis B 

• HBsAg positive source: if the person exposed is a known responder to HBV vaccine 
then a booster dose should be given. If they are in the process of being vaccinated 
or are a non-responder they need to have hepatitis B immune globulin (HBIG) and 
the vaccine; 

• unknown source: for known responders the green book advises considering a 
booster dose of HBV vaccine. For known non-responders HBIG + vaccine should 
be given whilst those in the process of being vaccinated should have an 
accelerated course of HBV vaccine. 
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Hepatitis C 

• monthly PCR - if seroconversion then interferon +/- ribavirin 

HIV 

• a combination of oral antiretrovirals (e.g. Tenofovir, emtricitabine, lopinavir and 
ritonavir) as soon as possible (i.e. Within 1-2 hours, but may be started up to 72 
hours following exposure) for 4 weeks 

• serological testing at 12 weeks following completion of post-exposure prophylaxis 
• reduces risk of transmission by 80% 

Varicella zoster 

• VZIG for IgG negative pregnant women/immunosuppressed 
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6.4 Antibiotics: mechanisms of action 
  

The lists below summarise the site of action of the commonly used antibiotics. 
 
Inhibit cell wall formation 

• penicillins 
• cephalosporins 

Inhibit protein synthesis 

• aminoglycosides (cause misreading of mRNA); 
• chloramphenicol; 
• macrolides (e.g. erythromycin); 
• tetracyclines; 
• fusidic acid. 

Inhibit DNA synthesis 

• quinolones (e.g. ciprofloxacin) 
• metronidazole  
• sulphonamides 
• trimethoprim 

Inhibit RNA synthesis 

• rifampicin 
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6.5. Antiviral drugs – mechanisms of action 

Aciclovir 

• aciclovir is phosphorylated by thymidine kinase which in turn inhibits the viral 
DNA polymerase. 

 
Ribavirin 

• effective against a range of DNA and RNA viruses 
• interferes with the capping of viral mRNA 

 
Interferons 

• inhibit synthesis of mRNA, translation of viral proteins, viral assembly and release 

 
Amantadine 

• used to treat influenza 
• inhibits uncoating of virus in cell 

 
Anti-retroviral agent used in HIV   
 
Nucleoside analogue reverse transcriptase inhibitors (NRTI) 

• examples: zidovudine (AZT), didanosine, lamivudine, stavudine, zalcitabine 

Protease inhibitors (PI) 

• inhibits a protease needed to make the virus able to survive outside the cell 
• examples: indinavir, nelfinavir, ritonavir, saquinavir 

Non-nucleoside reverse transcriptase inhibitors (NNRTI) 

• examples: nevirapine, efavirenz 
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6.5 Specific infections/syndromes 
 

6.5.1 Bacterial septicaemia and meningitis 
 
Investigations for meningitis 

• blood cultures 
• blood PCR 
• lumbar puncture is usually contraindicated 
• full blood count and clotting to assess for disseminated intravascular coagulation 

Meningitis and encephalitis 
 

CSF analysis  
 

The table below summarises the characteristic cerebrospinal fluid (CSF) findings in 
meningitis: 

 Bacterial Viral Tuberculous 

Appearance Cloudy Clear/cloudy Fibrin web 

Glucose Low (< 1/2 plasma) Normal Low (< 1/2 plasma) 

Protein High (> 1 g/l) Normal/raised High (> 1 g/l) 

White cells 10 - 5,000 
polymorphs/mm³ 

15 - 1,000 
lymphocytes/mm³ 

10 - 1,000 
lymphocytes/mm³ 

 
The Ziehl-Neelsen stain is only 20% sensitive in the detection of tuberculous meningitis 
and therefore PCR is sometimes used (sensitivity = 75%). 
 

Management 

• if penicillin allergic then give chloramphenicol 

Management of contacts 

• prophylaxis needs to be offered to household and close contacts of patients 
affected with meningococcal meningitis 

• rifampicin or ciprofloxacin may be used 
• the risk is highest in the first 7 days but persists for at least 4 weeks 
• meningococcal vaccination should be offered when serotype results are available, 

for close contacts who have not previously been vaccinated 
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6.5.2 Pneumonia: community-acquired 
  

Community acquired pneumonia (CAP) may be caused by the following infectious agents: 

• Streptococcus pneumoniae (accounts for around 80% of cases) 
• Haemophilus influenzae 
• Staphylococcal aureus 
• atypical pneumonias (e.g. due to Mycoplasma pneumoniae) 
• viruses 

Klebsiella pneumoniae is classically in alcoholics. 
 
Streptococcus pneumoniae (pneumococcus) is the most common cause of community-
acquired pneumonia. 
 
Characteristic features of pneumococcal pneumonia 

• rapid onset 
• high fever 
• pleuritic chest pain 
• herpes labialis 

Antibiotic choices 

• home-treated uncomplicated CAP: first line - oral amoxicillin 
• hospitalized uncomplicated CAP: if admitted for non-clinical reasons or not 

previously treated in the community for this episode then oral amoxicillin, 
otherwise amoxicillin + macrolide 

6.5.3 Tuberculosis 
  

The standard therapy for treating active tuberculosis is: 
 
Initial phase - first 2 months (RIPE) 

• Rifampicin 
• Isoniazid 
• Pyrazinamide 
• Ethambutol (the 2006 NICE guidelines now recommend giving a 'fourth drug' 

such as ethambutol routinely - previously this was only added if drug-resistant 
tuberculosis was suspected) 

Continuation phase - next 4 months 

• Rifampicin 
• Isoniazid 

 
The treatment for latent tuberculosis is isoniazid alone for 6 months. 
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Patients with meningeal tuberculosis are treated for a prolonged period (at least 12 
months) with the addition of steroids. 
 
Directly observed therapy with a thrice weekly dosing regimen may be  indicated in 
certain groups, including: 

• homeless people with active tuberculosis 
• patients who are likely to have poor concordance 
• all prisoners with active or latent tuberculosis 

6.5.4 Pyrexia of unknown origin 
 

 
Defined as a prolonged fever of > 3 weeks which resists diagnosis after a week in hospital 
 
Neoplasia 

• lymphoma 
• hypernephroma 
• preleukaemia 
• atrial myxoma 

Infections 

• abscess 
• TB 

6.5.5 Soft-tissue infection and osteomyelitis 
 
Acute epiglottitis is rare but serious infection caused by Haemophilus influenzae type B. 
Prompt recognition and treatment is essential as airway obstruction may develop. 
Epiglottitis generally occurs in children between the ages of 2 and 6 years. The incidence 
of epiglottitis has decreased since the introduction of the Hib vaccine. 
 
Features 

• rapid onset 
• unwell, toxic child 
• stridor 
• drooling of saliva 
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Streptococcal infection  
 
Streptococci may be divided into alpha and beta haemolytic types. 
 
Alpha haemolytic streptococci 
 
The most important alpha haemolytic Streptococcus is Streptococcus pneumoniae 
(pneumococcus). Pneumococcus is a common cause of pneumonia, meningitis and otitis 
media. Another clinical example is Streptococcus viridians. 
 
Beta haemolytic streptococci 
 
These can be subdivided into group A and B. 
 
Group A 

• most important organism is Streptococcus pyogenes 
• responsible for erysipelas, impetigo, cellulitis, type 2 necrotizing fasciitis and 

pharyngitis/tonsillitis 
• immunological reactions can cause rheumatic fever or post-streptococcal 

glomerulonephritis 
• erythrogenic toxins cause scarlet fever  

Group B 

• Streptococcus agalactiae may lead to neonatal meningitis and septicaemia 

6.5.6 Intra-abdominal sepsis: pyogenic liver abscess 
 
Management 

• drainage (needle aspiration or catheter) should always be performed 
• amoxicillin + ciprofloxacin + metronidazole 
• if penicillin allergic: ciprofloxacin + clindamycin 
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6.5.7 Food-poisoning  

 
Gastroenteritis may either occur whilst at home or whilst travelling abroad (travellers' 
diarrhoea).  Travellers' diarrhoea may be defined as at least 3 loose to watery stools in 24 
hours with or without one of more of abdominal cramps, fever, nausea, vomiting or blood 
in the stool. The most common cause is Escherichia coli. 
 
Another pattern of illness is 'acute food poisoning'. This describes the sudden onset of 
nausea, vomiting and diarrhoea after the ingestion of a toxin. Acute food poisoning is 
typically caused by Staphylococcus aureus, Bacillus cereus or Clostridium perfringens. 

 
Stereotypical histories 

Escherichia coli Common amongst travellers 
Watery stools 
Abdominal cramps and nausea 

Giardiasis Prolonged, non-bloody diarrhoea 

Cholera Profuse, watery diarrhoea 
Severe dehydration resulting in weight loss 
Not common amongst travellers 

Shigella Bloody diarrhoea 
Vomiting and abdominal pain 

Staphylococcus 
aureus 

Severe vomiting 
Short incubation period 

Campylobacter A flu-like prodrome is usually followed by crampy abdominal pains, 
fever and diarrhoea which may be bloody 
 
Complications include Guillain-Barre syndrome 

 
 



204   Law and Medicine Guide to MRCP Part 1 
 

   
  

Incubation period 

• 1-6 hrs: Staphylococcus aureus, Bacillus cereus  
• 12-48 hrs: Salmonella, Escherichia coli 
• 48-72 hrs: Shigella, Campylobacter 
• > 7 days: Giardiasis, Amoebiasis 

 

6.5.7.1 A note on giardiasis 

Giardiasis is a major diarrhoeal disease found throughout the world. The flagellate 
protozoan Giardia lamblia, its causative agent, is the most commonly identified intestinal 
parasite in the United States and the most common protozoal intestinal parasite isolated 
worldwide. Giardiasis usually represents a zoonosis with cross-infectivity between animals 
and humans.  
 
Presentation 
A broad spectrum of clinical syndromes may occur. The vast majority of symptoms are GI 
in nature. 
 
Gastrointestinal symptoms. A small number of persons develop abrupt onset of explosive, 
watery diarrhea, abdominal cramps, foul flatus, vomiting, fever, and malaise; these 
symptoms last 3-4 days before transition into the more common subacute syndrome. 
Most patients experience a more insidious onset of symptoms, which are recurrent or 
resistant. 
 
Stools become malodorous, mushy, and greasy. Watery diarrhoea may alternate with soft 
stools or even constipation. Stools do not contain blood or pus because dysenteric 
symptoms are not a feature of giardiasis. 
 
Upper GI symptoms, often exacerbated by eating, accompany stool changes or may be 
present in the absence of soft stools. These include upper and midabdominal cramping, 
nausea, early satiety, bloating, sulphurous belching, substernal burning, and acid 
indigestion. 
 
Constitutional symptoms include anorexia, fatigue, malaise, and weight loss are common. 
Weight loss occurs in more than 50% of patients. 
 
Treatment 
 
A&E care for giardiasis consists of restoration of volume status with oral hydration or 
intravenous crystalloid solution. If diagnosis is made in the ED, antimicrobial therapy 
should be instituted. A number of antibiotic regimens may be used. 
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Tropical infections 

 

6.5.7.2 Malaria 
 
Falciparum  
Feature of severe malaria 

• schizonts on a blood film; 
• parasitaemia > 2%; 
• hypoglycaemia; 
• temperature > 39 °C; 
• severe anaemia; 
• complications as below. 

Complications 

• cerebral malaria: seizures, coma; 
• acute renal failure: blackwater fever, secondary to intravascular haemolysis, 

mechanism unknown; 
• acute respiratory distress syndrome (ARDS); 
• hypoglycaemia; 
• disseminated intravascular coagulation (DIC). 

Uncomplicated falciparum malaria 

• strains resistant to chloroquine are prevalent in certain areas of Asia and Africa 
• first choice is oral quinine for 5 days followed by sulfadoxine-pyrimethamine or 

doxycycline 
• alternative regimes include atovaquone-proguanil or artemether-lumefantrine 

Severe falciparum malaria 

• a parasite counts of more than 2% will usually need parenteral treatment 
irrespective of clinical state 

• options include intravenous quinine or artemisinins 
• if parasite count > 10% then exchange transfusion should be considered 
• shock may indicate coexistent bacterial septicaemia - malaria rarely causes 

haemodynamic collapse 
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Non-falciparum  

 
The most common cause of non-falciparum malaria is Plasmodium vivax, with Plasmodium 
ovale and Plasmodium malariae accounting for he other cases. Plasmodium vivax is often 
found in Central America and the Indian Subcontinent whilst Plasmodium ovale typically 
comes from Africa. 
 
Benign malarias have a hypnozoite stage and may therefore relapse following treatment. 
 
 
Treatment 

• non-falciparum malarias are almost always chloroquine sensitive 
• primaquine should be used in Plasmodium vivax and Plasmodium ovale infection 

to destroy liver hypnozoites. 

 

6.5.7.3 Leishmaniasis 
 
Leishmaniasis is a protozoal disease capable of causing a spectrum of clinical syndromes 
ranging from cutaneous ulcerations to systemic infections. With the exception of 
Australia, the Pacific Islands, and Antarctica, the parasites have been identified 
throughout large portions of the world. The protozoa are transmitted to mammals via the 
bite of the female sandfly of the genus Phlebotomus in the Old World and Lutzomyia in the 
New World. Humans are generally considered incidental hosts. For most species of 
Leishmania, an animal reservoir is required for endemic conditions to persist, 
 
Cutaneous leishmaniasis.  
 
Inoculation occurs after a sandfly bites an exposed part of the body (usually the legs, arms, 
neck, or face). Incubation occurs over weeks to months followed by the appearance of an 
erythematous papule, which can evolve into a plaque or ulcer.  
 
Diffuse cutaneous leishmaniasis  
 
Infection is characterized by a primary lesion, which spreads to involve multiple areas of 
the skin. Plaques, ulcers, and nodules may form over the entire body, resembling 
lepromatous leprosy. However, no neurological or systemic invasion is involved.  
 
Mucocutaneous leishmaniasis     
 
Mucocutaneous disease is most commonly caused by New World species Infection by 
Leishmania viannia braziliensis, It may lead to mucosal involvement in up to 10% of 
infections depending on the region in which it was acquired. Initial infection is 
characterized by a persistent cutaneous lesion that eventually heals, although as many as 
30% of patients report no prior evidence of leishmaniasis. Several years later, oral and 
respiratory mucosal involvement occurs, causing inflammation and mutilation of the 
nose, mouth, oropharynx, and trachea. Progressive disease is difficult to treat and often 
recurs.  
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Visceral leishmaniasis     
 
Visceral disease, the most devastating and fatal form, is classically known as kala-azar or 
black fever. The syndrome is characterized by the pentad of fever, weight loss, 
hepatosplenomegaly, pancytopenia, and hypergammaglobulinemia. Patients may report 
night sweats, weakness, and anorexia. Melanocyte stimulation and xerosis can occur, 
causing characteristic skin hyperpigmentation. 
 
The mainstay in treatment are the pentavalent antimony compounds first introduced in 
the 1930s. The two available preparations, sodium stibogluconate (Pentostam) and 
meglumine antimonate have similar efficacy.  
 
 

6.5.8 Hookworms 
 
Hookworms represent a widespread and clinically important human nematode infection. 
Hookworm infection is acquired through skin exposure to larvae in soil contaminated by 
human feces.  
 
Adults, especially agricultural workers, are at equal or higher risk of exposure than 
children. Most individuals who develop hookworm infection are from known endemic 
areas. Early symptoms of hookworm infection are proportional to the intensity of 
exposure.  
 
Severe infection with either A duodenale or N americanus may produce pneumonitis 
(“Loeffler-like syndrome”) that manifests as cough, fever, and malaise. As worms mature in 
the jejunum, patients may experience diarrhea, vague abdominal pain, colic, and/or 
nausea.  
 
These symptoms are more common with initial exposures than with subsequent 
exposures. Patients with severe iron deficiency anemia may present with lassitude, 
headache, palpitations, dyspnoea, and oedema. Albendazole or mebendazole is the drug 
of choice for hookworm infection. 
 

6.5.9 Viral haemorrhagic fevers 
 

Viral haemorrhagic fevers are a group of aaetiologically diverse viral diseases unified by 
common underlying pathophysiology. These febrile diseases result from infection by 
viruses from 4 viral families: Arenaviridae, Bunyaviridae, Filoviridae, and Flaviviridae. 
 
The viruses in the 4 families are all RNA viruses. Survival and perpetuation of the viruses is 
dependent on an animal host known as a natural reservoir; humans are not the natural 
reservoir. With the exception of a vaccine for yellow fever and ribavirin, which is used as a 
drug treatment for some arenaviral infections, no cures or drug treatments for viral 
haemorrhagic fever exist. Only supportive treatment is possible. 
 
Not all viruses in these families cause viral haemorrhagic fever. Viral haemorrhagic fevers 
share certain clinical manifestations, regardless of the virus that causes the disease. 
Common clinical manifestations of viral haemorrhagic fever are increased capillary 
permeability, leukopenia, and thrombocytopenia. Viral haemorrhagic fever is manifested 
by sudden onset, fever, headache, generalized myalgia, backache, petechiae, and 
conjunctivitis.  
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The severity of symptoms varies.  
 
Common symptoms include the following: 
 

• myalgia; 
• fever; 
• prostration; 
• vomiting; 
• headache; 
• petechial hemorrhages; 
• hypotension; 
• flushing of the head and the chest; 
• oedema; 
• malaise; 
• diarrhoea. 

 
Severe viral haemorrhagic fever tends to evolve to shock and generalized mucous 
membrane hemorrhage. Viral hsemorrhagic fever is often accompanied by neurologic, 
hematopoietic, or pulmonary involvement. 
 
Intensive supportive care is necessary for most cases of viral haemorrhagic fever. General 
supportive care principles apply to the treatment of hemodynamic, hematologic, 
pulmonary, and neurological manifestations of viral haemorrhagic fever. Supportive care 
entails maintaining the patient's oxygen status and blood pressure and balancing fluid 
and electrolyte levels. 
 
 
           6.6.11  Schistosomiasis 
 
Schistosomiasis (also known as bilharzia) is a human disease syndrome caused by infection 
from one of several species of parasitic trematodes of the genus Schistosoma. 
Schistosomiasis is a major source of morbidity and mortality for developing countries in 
Africa, South America, the Caribbean, the Middle East, and Asia.  
 
Patients with acute schistosomiasis (Katayama fever) present several weeks after contact 
with infested water. Obtaining a careful travel history, including drinking water sources 
and recreational activities, is important. In A&E, the physician confirms the diagnosis, 
begins antibiotic therapy, and stabilizes patients with acute complications of 
schistosomiasis. 
 
Symptoms are likely secondary to immune complex formation following egg deposition in 
tissues; the illness resembles serum sickness. The features are, 
   

• fever; 
• headache; 
• malaise; 
• athralgias/myalgias; 
• cough; 
• bloody diarrhoea; 
• right upper quadrant pain; 
• rash. 
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Patients with symptomatic chronic schistosomiasis may present months to years after 
primary exposure. Many patients have few or mild symptoms. Individuals with symptoms 
may present with nonspecific complaints reflecting their level of infection, the primary 
location of egg production for the schistosomal species involved (eg, mesenteric, bladder 
wall), the extent of hepatosplenic involvement, the extent of cardiopulmonary 
involvement, and the presence of ectopic sites (eg, CNS).  
 
Management 

• single oral dose of praziquantel 

 

6.6.12  Viral hepatitis 
 
Hepatitis is a general term that refers to inflammation of the liver. This condition may 
result from various infectious and noninfectious aetiologies. 
 
Infectious aetiologies include viral, bacterial, fungal, and parasitic organisms. In the 
United States, viral hepatitis is most commonly caused by hepatitis A virus (HAV), 
hepatitis B virus (HBV), and hepatitis C virus (HCV). These 3 viruses can all result in an 
acute disease process with symptoms of nausea, abdominal pain, fatigue, malaise, 
and jaundice. Additionally, HBxV and HCV can also lead to chronic infection.  
 
Patients who are chronically infected may go on to develop cirrhosis and hepatocellular 
carcinoma. Furthermore, chronic hepatitis carriers remain infectious and may transmit 
the disease for many years.   
 
Clinical presentation of infectious hepatitis varies from person to person as well as with 
the aetiology of infection. Some patients may present as entirely asymptomatic or only 
mildly symptomatic. Others may present with rapid onset of fulminant hepatic failure. 
The classic presentation of infectious hepatitis involves 4 phases.  
 
Phase 1 - Viral replication 
Patients are asymptomatic during this phase. 
Laboratory studies demonstrate serologic and enzyme markers of hepatitis. 
 
Phase 2 - Prodromal phase 
Patients experience anorexia, nausea, vomiting, alterations in taste, arthralgias, malaise, 
fatigue, urticaria, and pruritus.  
 
Phase 3 - Icteric phase 
Patients may note dark urine, followed by pale-colored stools. 
 
In addition to the predominant gastrointestinal symptoms and malaise, patients become 
icteric and may develop right upper quadrant pain with hepatomegaly. 
 
Phase 4 - Convalescent phase 
Symptoms and icterus resolve. Liver enzymes return to normal. 
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No specific treatment is usually indicated other than supportive care including 
intravenous rehydration. A liver abscess, however, requires intravenous antibiotic 
therapy directed toward the most likely pathogens and consultation for possible surgical 
or percutaneous drainage. 
 
Hepatitis B serology 
 
Interpreting hepatitis B serology is a dying art form which still occurs at regular intervals 
in medical exams. It is important to remember a few key facts: 

• surface antigen (HBsAg) is the first marker to appear and causes the production of 
anti-HBs 

• HBsAg normally implies acute disease (present for 1-6 months) 
• if HBsAg is present for > 6 months then this implies chronic disease (i.e. Infective) 
• Anti-HBs implies immunity (either exposure or immunisation). It is negative in 

chronic disease 
• Anti-HBc implies previous (or current) infection. IgM anti-HBc appears during 

acute or recent hepatitis B infection and is present for about 6 months 
• HbeAg results from breakdown of core antigen from infected liver cells as is 

therefore a marker of infectivity 

Example results 

• previous immunisation: anti-HBs positive, all others negative 
• previous hepatitis B (> 6 months ago), not a carrier: anti-HBc positive, HBsAg 

negative 
• previous hepatitis B, now a carrier: anti-HBc positive, HBsAg positive 

6.6.14   Scabies 

Scabies is quite a common condition caused by infestation with the mite Sarcoptes scabiei.  

Transmission is by skin-to-skin contact.  

It tends to occur in young adults or institutionalized patients.  

Clinical presentation can take several weeks, as it takes time to become sensitized to the 
mites. Treatment is through malathion, benzyl benzoate or permethrin.  

It is common to treat all contacts, i.e. members of the family, other ward members. 
Treatment failure is common. 
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6.7 HIV/AIDS infections 
 

6.7.1 Toxoplasmosis   
 
Toxoplasma gondii is a protozoa which infects the body via the GI tract, lung or broken 
skin. It's oocysts release trophozoites which migrate widely around the body including to 
the eye, brain and muscle. The usual animal reservoir is the cat, although other animals 
such as rats carry the disease. 
  
Most infections are asymptomatic. Symptomatic patients usually have a self-limiting 
infection, often having clinical features resembling infectious mononucleosis (fever, 
malaise, lymphadenopathy). Other less common manifestations include 
meningioencephalitis and myocarditis. 
  
Investigation 

• antibody test 
• Sabin-Feldman dye test 

Treatment is usually reserved for those with severe infections or patients who are 
immunosuppressed 

• pyrimethamine plus sulphadiazine for at least 6 weeks 

Congenital toxoplasmosis is due to transplacental spread from the mother. It causes a 
variety of effects to the unborn child including microcephaly, hydrocephalus, cerebral 
calcification and choroidoretinitis.  

 

6.7.2 Pneumocystis carinii pneumonia  
 
Whilst the organism Pneumocystis carinii is now referred to as Pneumocystis jiroveci, the 
term Pneumocystis carinii pneumonia (PCP) is still in common use 

• Pneumocystis jiroveci is an unicellular eukaryote, generally classified as a fungus 
but some authorities consider it a protozoa 

• PCP is the most common opportunistic infection in AIDS 
• all patients with a CD4 count < 200/mm³ should receive PCP prophylaxis 

Features 

• dyspnoea 
• dry cough 
• fever 
• very few chest signs 

Extrapulmonary manifestations are rare (1-2% of cases), may cause 

• hepatosplenomegaly 
• lymphadenopathy 
• choroid lesions 

Investigation 

• CXR: typically shows bilateral interstitial pulmonary infiltrates but can present 
with other X-ray findings e.g. lobar consolidation. May be normal 

• exercise-induced desaturation 
• sputum often fails to show PCP, bronchoalveolar lavage (BAL) often needed to 

demonstrate PCP (silver stain) 
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Investigation 

• CXR: typically shows bilateral interstitial pulmonary infiltrates but can present 
with other X-ray findings e.g. lobar consolidation. May be normal 

• exercise-induced desaturation 
• sputum often fails to show PCP, bronchoalveolar lavage (BAL) often needed to 

demonstrate PCP (silver stain) 

Management 

• co-trimoxazole 
• IV pentamidine in severe cases 
• steroids if hypoxic (if pO2 < 9.3kPa then steroids reduce risk of respiratory failure 

by 50% and death by a third)  

6.7.3 Pregnancy  
 
With the increased incidence of HIV infection amongst the heterosexual population 
there are an increasing number of HIV positive women giving birth in the UK. In London 
the incidence may be as high as 0.4% of pregnant women. The aim of treating HIV positive 
women during pregnancy is to minimise harm to both the mother and fetus, and to 
reduce the chance of vertical transmission. 
  
Factors which reduce vertical transmission (from 25-30% to 2%) 

• maternal antiretroviral therapy 
• mode of delivery (caesarean section) 
• neonatal antiretroviral therapy 
• infant feeding (bottle feeding) 

Screening 

• NICE guidelines recommend offering HIV screening to all pregnant women 

Antiretroviral therapy 

• all pregnant women should be offered antiretroviral therapy regardless of whether 
they were taking it previously 

• if women are not currently taking antiretroviral therapy it is usually commenced 
between 28 and 32 weeks of gestation and should be continued intrapartum 

Mode of delivery 

• elective caesarean section 
• a zidovudine infusion should be started four hours before beginning the caesarean 

section 

Neonatal antiretroviral therapy 

• zidovudine is usually administered orally to the neonate for four to six weeks 
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Infant feeding 

• in the UK all women should be advised not to breast feed 

6.7.4 Diarrhoea  
 
Diarrhoea is common in patients with HIV. This may be due to the effects of the virus itself 
(HIV enteritis) or opportunistic infections. 
 
Possible causes 

• Cryptosporidium + other protozoa (most common) 
• Cytomegalovirus 
• Mycobacterium avium intracellulare 
• Giardia 

Cryptosporidium is the most common infective cause of diarrhoea in HIV patients. It is an 
intracellular protozoa and has an incubation period of 7 days.  
 
Presentation is very variable, ranging from mild to severe diarrhoea.  
 
A modified Ziehl-Neelsen stain (acid-fast stain) of the stool may reveal the characteristic 
red cysts of Cryptosporidium. Treatment is difficult, with the mainstay of management 
being supportive therapy. 
 
 
Mycobacterium avium intracellulare is an atypical mycobacteria seen with the CD4 count is 
below 50.  
 
Typical features include fever, sweats, abdominal pain and diarrhoea. There may be 
hepatomegaly and deranged LFTs. Diagnosis is made by blood cultures and bone marrow 
examination. Management is with rifabutin, ethambutol and clarithromycin. 
 

6.7.5 Kaposi's sarcoma  
  
Caused by HHV-8 (human herpes virus 8) 

• presents as purple papules or plaques on the skin or mucosa (e.g. gastrointestinal 
and respiratory tract) 

• skin lesions may later ulcerate 
• respiratory involvement may cause massive haemoptysis and pleural effusion 
• radiotherapy + resection 
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6.7 Glandular fever syndrome and its differentiation from HIV 
seroconversion illness 

 
HIV seroconversion is symptomatic in 60-80% of patients and typically presents as a 
glandular fever type illness. Increased symptomatic severity is associated with poorer long 
term prognosis. It typically occurs 3-12 weeks after infection. 
 
Features 

• sore throat; 
• lymphadenopathy; 
• malaise, myalgia, arthralgia; 
• diarrhoea; 
• maculopapular rash; 
• mouth ulcers; 
• rarely, meningoencephalitis. 

Diagnosis 

• antibodies to HIV may not be present 
• HIV PCR and p24 antigen tests can confirm diagnosis 

 

6.8 Staphylococcal toxic shock syndrome  
 

Staphylococcal toxic shock syndrome describes a severe systemic reaction to 
staphylococcal exotoxins. It came to prominence in the early 1980's following a series of 
cases related to infected tampons. 
 

  Centers for Disease Control and Prevention diagnostic criteria 

• fever: temperature > 38.9ºC; 
• hypotension: systolic blood pressure < 90 mmHg; 
• diffuse erythematous rash; 
• desquamation of rash, especially of the palms and soles; 
• involvement of three or more organ systems: e.g. gastrointestinal (diarrhoea and 

vomiting), mucous membrane erythema, renal failure, hepatitis, 
thrombocytopenia, CNS involvement (e.g. confusion) 
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6.9 Measles  

• RNA paramyxovirus 
• spread by droplets 
• infective from prodrome until 5 days after rash starts  
• incubation period = 10-14 days 

Features 

• prodrome: irritable, conjunctivitis, fever 
• Koplik spots (before rash): white spots ('grain of salt') on buccal mucosa 
• rash: starts behind ears then to whole body, discrete maculopapular rash 

becoming blotchy & confluent 

Complications 

• encephalitis: typically occurs 1-2 weeks following the onset of the illness); 
• subacute sclerosing panencephalitis: very rare, may present 5-10 years following 

the illness; 
• febrile convulsions; 
• pneumonia, tracheitis; 
• keratoconjunctivitis, corneal ulceration; 
• diarrhoea; 
• increased incidence of appendicitis; 
• myocarditis 

Management of contacts 

• if a child not immunized against measles comes into contact with measles then 
MMR should be offered (vaccine-induced measles antibody develops more rapidly 
than that following natural infection) 

• this should be given within 72 hours 

6.10 Legionella 
  

Legionnaire's disease is caused by the intracellular bacterium Legionella pneumophilia. It is 
typically colonizes water tanks and hence questions may hint at hotel air-conditioning 
systems or foreign holidays. Person-to-person transmission is not seen. 
 
Features 

• flu-like symptoms such as headache and myalgia; 
• dry cough; 
• confusion; 
• abnormal pain; 
• lymphopenia; 
• hyponatraemia; 
• deranged LFTs. 
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Diagnosis 

• urinary antigen, IgM for Legionella (acute and convalescent only) 
• blood film nay show a normal WCC/leucopenia 

Management 

• treat with erythromycin 
• consider adding rifampicin 

6.11 Herpes simplex virus   
  

There are two strains of the herpes simplex virus (HSV) in humans: HSV-1 and HSV-2. Whilst it was 
previously thought HSV-1 accounted for oral lesions (cold sores) and HSV-2 for genital herpes it is now 
known there is considerable overlap. 
  
Features 

• primary infection: may present with a severe gingivostomatitis 
• cold sores 
• painful genital ulceration 

6.11.1 Chickenpox 
 

Chickenpox is caused by primary infection with varicella zoster virus. Shingles is reactivation of 
dormant virus in dorsal root ganglion. Chickenpox is highly infectious 

• spread via the respiratory route 
• can be caught from someone with shingles 
• infectivity = 4 days before rash, until 5 days after the rash first appeared 
• incubation period = 10-21 days 

Clinical features (tend to be more severe in older children/adults) 

• fever initially 
• itchy, rash starting on head/trunk before spreading. Initially macular then papular then 

vesicular 
• systemic upset is usually mild 

Management is supportive 

• keep cool, trim nails 
• calamine lotion 
• school exclusion: current HPA advice is 5 days from start of skin eruption.  
• immunocompromised patients and newborns with peripartum exposure should receive varicella 

zoster immunoglobulin (VZIG). If chickenpox develops then IV aciclovir should be considered. 
•  
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  For useful up-to-date advice, this website is interesting. 
 
http://www.cks.nhs.uk/herpes_simplex_oral/management/detailed_answers/view_all_detailed_answers  
 
A common complication is secondary bacterial infection of the lesions. Rare complications include 

• pneumonia 
• encephalitis (cerebellar involvement may be seen) 
• disseminated haemorrhagic chickenpox 
• arthritis, nephritis and pancreatitis may very rarely be seen 

 
 
6.11.2   Chickenpox exposure in pregnancy  
 
Chickenpox is caused by primary infection with varicella zoster virus. Shingles is 
reactivation of dormant virus in dorsal root ganglion. In pregnancy there is a risk to both 
the mother and also the fetus, a syndrome now termed fetal varicella syndrome. 
 
F(o)etal varicella syndrome (FVS) 

• risk of FVS following maternal varicella exposure is around 1% if occurs before 20 
weeks gestation 

• studies have shown a very small number of cases occurring between 20-28 weeks 
gestation and none following 28 weeks 

• features of FVS include skin scarring, eye defects (microphthalmia), limb 
hypoplasia, microcephaly and learning disabilities 

Management of chickenpox exposure 

• if there is any doubt about the mother previously having chickenpox maternal 
blood should be checked for varicella antibodies 

• if the pregnant women is not immune to varicella she should be given varicella 
zoster immunoglobulin (VZIG) as soon as possible. RCOG and Greenbook 
guidelines suggest VZIG is effective up to 10 days post exposure 

• consensus guidelines suggest oral aciclovir should be given if pregnant women 
with chickenpox present within 24 hours of onset of the rash 

6.11.3 Epstein-Barr virus: associated malignancies  
 
Malignancies associated with EBV infection 

• Burkitt's lymphoma 
• Hodgkin's lymphoma 
• nasopharyngeal carcinoma 
• hairy leukoplakia 
• HIV-associated central nervous system lymphomas 
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6.12 Splenectomy 
 
Following a splenectomy patients are particularly at risk from pneumococcus, 
Haemophilus, meningococcus and Capnocytophaga canimorsus infections usually from dog 
bites. 
 
Vaccination 

• if elective, should be done 2 weeks prior to operation 
• pneumococcal, Hib, meningitis A & C and annual influenza vaccination 

Antibiotic prophylaxis 

• penicillin V: unfortunately clear guidelines do not exist of how long antibiotic 
prophylaxis should be continued. It is generally accepted though that penicillin 
should be continued for at least 2 years and at least until the patient is 16 years of 
age, although the majority of patients are usually put on antibiotic prophylaxis for 
life 

6.13 Sexually transmitted diseases 
 

6.13.1 Gonorrhoea 
  
Gonorrhoea is caused by the Gram negative diplococcus Neisseria gonorrhoea. Acute 
infection can occur on any mucous membrane surface, typically genitourinary but also 
rectum and pharynx. The incubation period of gonorrhoea is 2-5 days. 
 
Features 

• males: urethral discharge, dysuria 
• females: cervicitis e.g. leading to vaginal discharge 
• rectal and pharyngeal infection is usually asymptomatic 

 
Local complications that may develop include urethral strictures, epididymitis and 
salpingitis (hence may lead to infertility). Disseminated infection may occur. 
 
Management 

• ciprofloxacin 500mg PO use to be the treatment of choice 
• however, there is increased resistance to ciprofloxacin and therefore 

cephalosporins are now used 
• options include cefixime 400mg PO (single dose) or ceftriaxone 250mg IM  

Disseminated gonococcal infection (DGI) and gonococcal arthritis may also occur, with 
gonococcal infection being the most common cause of septic arthritis in young adults. 
The pathophysiology of DGI is not fully understood but is thought to be due to 
haematogenous spread from mucosal infection (e.g. asymptomatic genital infection). 
Initially there may be a classic triad of symptoms: tenosynovitis, migratory polyarthritis 
and dermatitis. Later complications include septic arthritis, endocarditis and perihepatitis 
(Fitz-Hugh-Curtis syndrome). 
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Key features of disseminated gonococcal infection include: 

• tenosynovitis 
• migratory polyarthritis 
• dermatitis (lesions can be maculopapular or vesicular) 

 
6.13.2 Chlamydia 
  
Chlamydia is the most prevalent sexually transmitted infection in the UK and is caused by 
Chlamydia trachomatis, an obligate intracellular pathogen. The incubation period is 
around 7-21 days, although it should be remembered a large percentage of cases are 
asymptomatic. 
 
Features 

• asymptomatic in around 70% of women and 50% of males 
• women: cervicitis (discharge, bleeding), dysuria 
• men: urethral discharge, dysuria 

Potential complications 

• epididymitis 
• pelvic inflammatory disease 
• endometritis 
• increased incidence of ectopic pregnancies 
• infertility 
• reactive arthritis 
• perihepatitis (Fitz-Hugh-Curtis syndrome) 

Investigation 

• traditional cell culture is no longer widely used 
• nuclear acid amplification tests (NAATs) are now rapidly emerging as the 

investigation of choice 
• urine (first void urine sample), vulvovaginal swab or cervical swab may be tested 

using the NAAT technique 

Management 

• doxycycline (7 day course) or azithromycin (single dose) 
• if pregnant then erythromycin or amoxicillin may be used 
• contacts of confirmed Chlamydia cases should be offered treatment prior to the 

results of their investigations being known (treat then test) 
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6.13.3 Genital ulcers 

Painful: herpes – chancroid 

Painless: syphilis – lymphogranulmona venereum + granuloma inguinale 

Lymphogranuloma venereum usually involves three stages: 

1 - small painless pustule which later forms an ulcer 

2 - painful inguinal lymphadenopathy 

3 – proctocolitis 
 
Genital herpes is most often caused by the herpes simplex virus (HSV) type 2 (cold sores 
are usually due to HSV type 1). Primary attacks are often severe and associated with fever 
whilst subsequent attacks are generally less severe and localised to one site. 
 
Syphilis is a sexually transmitted infection caused by the spirochaete Treponema pallidum. 
Infection is characterised by primary, secondary and tertiary stages. A painless ulcer 
(chancre) is seen in the primary stage. The incubation period= 9-90 days. 
 
Chancroid is a tropical disease caused by Haemophilus ducreyi. It causes painful genital 
ulcers associated with inguinal lymph node enlargement. 
 
Lymphogranuloma venereum is caused by Chlamydia trachomatis. Typically infection 
comprises of three stages 

• stage 1: small painless pustule which later forms an ulcer 
• stage 2: painful inguinal lymphadenopathy 
• stage 3: proctocolitis 

Other causes of genital ulcers 

• Behcet's disease 
• carcinoma 
• granuloma inguinale: Klebsiella granulomatis 
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6.14    Spirochaetosis 
 

6.14.1 Spirochaetes 
 
Syphilis 
 
Syphilis is a venereal disease caused by infection with the spirochete Treponema pallidum. 
Untreated syphilis progresses through 4 stages: primary, secondary, latent, and tertiary.  
 
Primary syphilis 
 
Primary syphilis manifests mainly on the glans penis in males and on the vulva or cervix 
in females. Regional nontender lymphadenopathy follows invasion.   Lesions (chancres) 
are usually solitary, raised, firm papules that can be several centimeters in diameter. The 
chancre erodes to create an ulcerative crater within the papule, with slightly elevated 
edges around the central ulcer. 
 
Secondary syphilis 
 
Secondary syphilis manifests in various ways. It usually includes a localized or diffuse 
mucocutaneous rash and generalized nontender lymphadenopathy. Constitutional 
symptoms of secondary syphilis include malaise, sore throat, headache, fever, anorexia, 
and meningismus (rarely). Other less-common manifestations include GI involvement, 
hepatitis, nephropathy, proctitis, arthritis, and optic neuritis. 
 
Latent syphilis 
 
Syphilis primarily spreads during the first year after infection. Affected patients may recall 
symptoms of primary and secondary syphilis. They are asymptomatic during the latent 
phase, and the disease is detected only by serologic tests. 
 
Tertiary syphilis 
 
Late syphilis is slowly progressive and may affect any organ. The disease is generally not 
thought to be infectious at this stage. 
 
Clinical and serologic conversions are the endpoints of medical treatment for syphilis. 
Penicillin (in those people without a pencillin allergy) is the treatment of choice for 
treating syphilis.  Surgical care is reserved for treating the complications of tertiary syphilis 
(eg, aortic valve replacement). 
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Investigation  
 
Treponema pallidum is a very sensitive organism and cannot be grown on artificial media. 
The diagnosis is therefore usually based on clinical features, serology and microscopic 
examination of infected tissue. 
 
Serological tests can be divided into 

• cardiolipin tests (not treponeme specific) 
• treponemal specific antibody tests 

Cardiolipin tests 

• syphilis infection leads to the production of non-specific antibodies that react to 
cardiolipin 

• examples include VDRL (Venereal Disease Research Laboratory) & RPR (rapid 
plasma reagin) 

• insensitive in late syphilis 
• becomes negative after treatment 

Treponemal specific antibody tests 

• example: TPHA (Treponema pallidum HaemAgglutination test) 
• remains positive after treatment 

 
Causes of false positive cardiolipin tests 

• pregnancy; 
• SLE, anti-phospholipid syndrome; 
• TB; 
• leprosy; 
• malaria; 
• HIV. 
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6.14.2   Leptospirosis  
 
Leptospirosis is distributed worldwide (sparing the polar regions) but is most common in 
the tropics.  Humans and a wide range of animals can develop Leptospira infection. 
However, humans are rarely chronic carriers and are therefore considered accidental 
hosts. Leptospirosis is transmitted via direct contact with the body fluid of an acutely 
infected animal or by exposure to soil or fresh water contaminated with the urine of an 
animal that is a chronic carrier. 
 
Human leptospirosis is often acquired via contact with fresh water contaminated by rat, 
or urine as part of occupational contact with these animals. The disease is also acquired 
during adventure travel or vacations that involve water sports or hiking, or even as a 
consequence of flooding. 
 
Expert consensus is that leptospirosis occurs as two recognizable clinical syndromes.  
 
Anicteric leptospirosis is a self-limited disease similar to a mild flulike illness.  
 
Icteric leptospirosis, also known as Weil disease, is a severe illness characterized by 
multiorgan involvement or even failure.  
 
Leptospirosis is treated primarily with antimicrobial therapy.  
 
In uncomplicated infections that do not require hospitalization, oral doxycycline has 
been shown to decrease duration of fever and most symptoms.  
 
Hospitalized patients should be treated with intravenous penicillin G therapy, the 
treatment of choice.  
 
Severe cases of leptospirosis can affect any organ system and can lead to multiorgan failure.  
 
In addition to antimicrobials, therapy is supportive.   
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6.14.3    Borrelia 
 
Lyme disease is a systemic infection caused by the spirochete Borrelia burgdorferi. The 
bacterium is inoculated into the skin by a tick bite. The tick is almost always of the genus 
Ixodes.  
 
Systemic manifestations 

• Fever is generally low grade.  
• Fatigue is common. 
• Myalgias and arthralgias occur early.  
• Flulike illness (undifferentiated febrile illness) may occur. 
 

Cutaneous symptoms 
 

• The classic rash, erythema migrans (EM), is present in about 75% of patients. 
About 20% of patients with Lyme disease have multiple lesions (from 
haematogenous dissemination).  

 
Neurological symptoms 
 

• Headache can occur in early infection as a nonspecific finding and can herald CNS 
penetration and lymphocytic meningitis.  

• Patients notice facial weakness, which is similar to a typical Bell palsy and which 
can be the presenting symptom of Lyme disease.  

• Late Lyme disease can cause paresthesias or pain due to peripheral neuropathy 
and personality, cognitive, and sleep disturbances from chronic encephalopathy.  

 
Other involvement 
 

• Palpitations 
• Lyme pericarditis, myocarditis, and myopericarditis. ase. 
• Red, itchy eyes from conjunctivitis 
• Nausea and vomiting 

 
Emergency care of patients with Lyme disease depends on the presenting complaint. In 
general, Lyme disease is not fatal, and the emergency physician may be able to consult 
specialists and refer the patient to a primary care physician. However, it makes sense to 
start antimicrobial therapy in the ED, or with a prescription to be filled upon leaving the 
ED. 
 
Early disseminated disease findings such as isolated facial palsy or secondary skin lesions 
(not meningitis) or disease with first-degree heart block (not a high-degree heart block) 
may be treated with oral antibiotics for 21-30 days Early disseminated disease with 
meningitis or a high-degree heart block may be treated with intravenous ceftriaxone for 2-
4 weeks 
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6.15 Cholera 

Caused by Vibro cholerae - Gram negative bacteria 

Features 

• profuse 'rice water' diarrhoea 
• dehydration 
• hypoglycaemia 

Management 

• oral rehydration therapy 
• antibiotics: doxycycline, ciprofloxacin 


