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Topics covered in the TIDU Handbook  

• Clostridium difficile 

• Community acquired pneumonia 

• COVID-19 (link to LUHFT guidance) 

• Cryptococcal disease 

• Fever in the returning traveller 

• Gastroenteritis 

• HIV 

• Infection control and prevention  

• Influenza 

• Malaria 

• Microbiological specimens 

• Middle East Respiratory Syndrome 
(MERS)  

• Neurological Infections 

• People who inject drugs 

• Post-exposure prophylaxis 

• Pyrexia of unknown origin 

• Rabies 

• Sepsis 

• Skin and soft tissue infections 

• Sore throat 

• Tuberculosis 

• Viral haemorrhagic fevers (e.g. Ebola, 
CCHF) 

• Viral hepatitis 

• VZV infections 
 
Please note that topics not covered yet in either the Tropical Handbook or TIDU Handbook 
v2018 are Lyme Disease and Leprosy 
 
PLEASE NOTE ALL RETURNING TRAVELLERS SHOULD HAVE THEIR DATA ENTERED INTO 
GEOSENTINEL – see guidance within roles and responsibilities and geosentinel section below 

  

file://///rlbuht.lan/groups/InfectiousDiseases/04)%20TIDU%20handbook%20and%20other%20guidelines
https://www.liverpoolft.nhs.uk/covid-19-hub/
https://www.liverpoolft.nhs.uk/covid-19-hub/
https://wwwn.cdc.gov/geosentinel/LoginV.asp
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INTRODUCTION 
 
This handbook is for clinicians answering the tropical on-call phone and related clinics at 
LSTM. It should be used in conjunction with the Tropical and Infectious Diseases Unit (TIDU) 
handbook. 
 
It is intended to act as a practical rapid reference for the management of common and 
important conditions, presentations, and requests for advice.  
 
Trust antibiotic guidelines and other cited Trust and local policies can also be accessed via 
the LUHFT intranet or directly using the following link: 
https://secure.rlbuht.nhs.uk/sites/Antibiotic/SitePages/HomePage.aspx 
 
Numerous national specialist guidelines are also available for the management of patients 
with infection and these form the evidence-base of much of what follows. Important links to 
these guidelines have been embedded in this handbook where appropriate. 
 

  

https://secure.rlbuht.nhs.uk/sites/Antibiotic/SitePages/HomePage.aspx
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Liverpool School of Tropical Medicine Placement 

Guide for Specialty Trainees 
Getting Started 

1. Security Pass 

a. You’ll receive a visitor LSTM pass from your predecessor 

b. This will provide access to the whole of the old and new LSTM buildings, and 

the Well Travelled Clinic (WTC) 

2. On-call phone (07909 910899) 

a. You hold the ‘tropical phone’; either take the phone itself or call divert to your 

personal number. 

b. Remember to call divert back to RLUH switchboard (0151 706 2000) at the end 

of the day. 

3. Computer Access 

a. There is a clinical group log-in to the LSTM system. This can also be used to 

access the WIFI throughout LSTM (‘Eduroam’/’LSTM’). 

b. Username: registrar@lstmed.ac.uk 

c. Passwords will be handed over by your predecessor. 

d. In order to use the necessary RLBUHT systems on the laptop it is first necessary 

to take the computer to the main hospital and log in to all systems there. This 

may still work from your predecessor – check on the first day. If you have any 

problems, contact Ryan.fagan@liverpoolft.nhs.uk  

Glyn.McCarthy@liverpoolft.nhs.uk or jim.briggs@lstmed.ac.uk  

4. Virtual access 

You can get virtual access to the LUHFT server from any laptop or desktop. This will enable 

access to EPRO, ICE, dashboard, etc. You can also print directly to the printer in Consulting 

Rooms 2, 4, and 5. Below is a step-by-step guide on how to get this access (also on a poster 

in the Consulting Rooms). 

 

 

 

 

 

 

 

 

 

mailto:registrar@lstmed.ac.uk
mailto:Ryan.fagan@liverpoolft.nhs.uk
mailto:Glyn.McCarthy@liverpoolft.nhs.uk
mailto:jim.briggs@lstmed.ac.uk
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Accessing LUHFT server virtually 

 
 

 
Note: After downloading the SecurEvoy application onto your mobile phone, contact 

the LUHFT IT department to give you the Authenticator link which will enable your 

login access to the virtual server. 
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Weekly Timetable 

Day Morning Afternoon 

Monday Reading / pre-travel*  1400: LSTM Clinical 
Handover (virtual/Wolfson) 

Tuesday 0930-1230: Two-room 
Tuesday Clinic; post-travel 
or DI WTC 

Reading / pre-travel clinics 

Wednesday 1000-1230: MT DI Clinic 
(monthly) WTC 

Teaching 

Thursday Reading / pre-travel clinics 
 

1330-1700: CFS/ID Clinic 
Linda McCartney Building 

Friday No clinic currently Reading / pre-travel clinics 

 

At times of staffing pressure, you may be asked to provide cover in the TIDU at RLUH. Where 

possible, this should be extra clinics, where they can fit around LSTM/WTC responsibilities, 

which are your priority.  
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Weekly Handover Meeting 

1. Monday at 2pm, virtually, Jayne Jones (head of Diagnostic lab) sets up recurring 

meeting and invite on MS Teams for those joining remotely. Please ask 

Jayne.jones@lstmed.ac.uk for a meeting link 

2. Meetings are chaired by the Tropical Consultant on Call for that week who may 

delegate to others including SpR if issues attending 

3. Minutes usually taken by Jayne but others may be asked when Jayne is not available  

Screening referrals 

1. Most referrals for post-travel NHS tropical clinics will be received directly to Sarah 

Marsden (usually to ahn-tr.liverpooltropicalclinics@nhs.net) or to TIDU and then 

referred onwards 

2. Sarah Marsden will usually then liaise with the Tropical Consultant of the week to 

screen these referrals to establish: 

a. Are they within our catchment area (e.g. for delusional infestation clinic or if, 

for example, live close to London may be more appropriate to contact Hospital 

of Tropical Diseases)? 

b. Does the referral relate to a suspected or proven illness or syndrome 

associated with the tropics? For example, suspected Lyme disease contracted 

in UK or a chronic fatigue syndrome presentation that appears unrelated to 

foreign travel is not appropriate for a tropical clinic and should be referred to 

TIDU 

3. Tropical registrars may be asked to screen referrals if the consultant for the week is 

unavailable (or, in future, if the tropical registrar post is filled consistently week-to-

week). For any queries regarding these screening it is suggested to discuss at the 

Monday handover meeting or direct with the on-call consultant (or other consultant 

colleague).  

4. If the referral is about a potential case of delusional infestation, please contact Miriam 

Taegtmeyer (Miriam.taegtmeyer@lstmed.ac.uk) and/or Bertie Squire 

(Bertie.squire@lstmed.ac.uk). The SOP summarising LSTM’s approach to DI can be 

found on pages 31-36 of this handbook. 

Consultant Post-Travel Clinics 

1. Consulting room 4 is usually used for DI/joint NHS clinics.  

2. Tuesday morning clinics are two-room (with either two consultants and a registrar or 

a consultant and a registrar) in Rooms 2 and 4 and when two physicians are available 

can accommodate up to 10-12 patients. These clinics may not run every week or with 

two physicians due to Covid-19 decreased travel and attendances and specialist 

mailto:Jayne.jones@lstmed.ac.uk
mailto:ahn-tr.liverpooltropicalclinics@nhs.net
mailto:Miriam.taegtmeyer@lstmed.ac.uk
mailto:Bertie.squire@lstmed.ac.uk
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trainee availability but numbers have increased throughout 2021 and the clinic 

frequency will be reviewed alongside tropical specialist trainee availability. 

3. New patient slots are to be face to face where possible. Both new and follow-up 

patients can also be seen virtually or by telephone call depending on patient 

preferences and also the current Covid-19 situation/restrictions. 

4. Virtual access: please remember that with virtual access to LUHFT server you are able 

to access all previous letters for the patient on EPRO and other useful documents 

including GP records on e-Xchange. This may be helpful, for example, to establish what 

previous investigations have occurred and whether someone has had previous mental 

health referrals (e.g. relevant to delusional infestation clinic).  

5. Please ensure that all patients who are seen have a note on PENS (even if just “See 

EPRO”) and review the “Did Not Attend” patients, notes or referral letter to consider 

discharge or offering a further appointment. 

6. Sarah, the secretary at WTC (Sarah.Marsden@lstmed.ac.uk / 

sarah.marsden5@nhs.net), will email you a list of booked appointments a few days 

prior to the clinic.  Check in her diary to know in advance which clinics have been 

cancelled if Consultants are away.  If you are happy to do clinics alone let her know 

and these will stay open for you. 

7. Patients are booked in at the main WTC desk and their notes pulled where necessary 

and Sarah Marsden or a colleague will alert you to their arrival. 

8. In their clinic invite letter, patients will have been asked to drop stool and urine 

samples to the diagnostic lab for microscopy prior to their clinic appointments.  If 

urgent, contact the lab (0151 705 3220) and the results will normally be ready towards 

the end of your consultation. 

9. Forms and tubes for blood taking are mainly kept in room 4.  Samples get placed in 

the 2 boxes on the front reception desk and will then be taken to the appropriate labs.  

It can be useful to send the diagnostic lab a spare serum tube and ask them to store it 

in case further tests are requested later.  Bloods requested on ICE will also appear on 

ICE, including RIPL panels, so once you have virtual access you do not need to await 

the paper copies as you did pre-2020. As of September 13 2021, the plan is that, with 

increasing footfall and attendance at tropical clinics (at pre-pandemic levels), we have 

made a business case to employ a part-time HCA who will also be able to take blood.  

 

Radiology investigations and other tests can be booked on ICE, all patients have RQ6 

number allocated to them, send results to 3Z and then they will be forwarded on to 

WTC.   

Haematology Small purple EDTA tube 

Biochemistry/serology for 

Diagnostic Lab 

Brown/gold ‘serum’ tube 

Immunology  Brown/gold (or discuss for specific test) 

mailto:Sarah.Marsden@lstmed.ac.uk
mailto:sarah.marsden5@nhs.net
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10. If you want the patient to submit more stool/10-2 urine etc send them back over to 

the lab after your consultation and the lab will give them the appropriate containers 

or, when available, containers will be in the cupboard in Consults Room 4 (Sarah 

Marsden can also help you to locate these).  Let the lab know what you are looking for 

so they can give the correct container and advice. Containers for postal submission 

are available from the lab and/or Sarah Marsden. 

11. Occasionally you will be asked to provide advice to the Occupational Health doctors 

at WTC, who provide some post-travel consultations for employees/volunteers 

working for non-NHS clients (including MSF, UK-MED and non-charitable companies). 

12. Combined delusional infestation (DI) clinic runs twice per month with Tropical 

Consultants in conjunction with a Consultant Psychiatrist: Tuesday mornings are Dr 

Peter Lepping and Prof Bertie Squire; and Wednesday mornings are Dr Qaiser Javed 

and Prof Miriam Taegtmeyer. These are 1 hour appointments. The SOP summarising 

LSTM’s approach to DI can be found on pages 31-36 of this handbook. 

 

Pre-Travel Clinics 

1. Sit in with the Pre-Travel Nurses (co-ordinate with Jane Rowles, Senior Nurse to 

organise) to get a feel for the procedures and the use of the Crosscare software.  

Normally the SpRs will not get a password as we are not doing many pre-travel clinics 

alone. This is a non-NHS service, but the Registrar is consulted for medical advice. 

2. When carrying the on-call phone you may get calls from the nurses with queries from 

the pre-travel clinic. Common queries include: 

a. Unlicensed vaccines, or for which there is no patient-group directive (PGD) or 

the patient’s situation falls outside of the terms of this, according to indication 

or contraindication. The most frequent is rabies vaccination as the used brand, 

‘Verorab’, is not part of the PGD. 

b. Vaccines outside of the usual schedule – the pros and cons of this can be 

discussed with the nurses and patient. 

c. Advice on vaccines and malaria prophylaxis in complicated travellers, due to 

co-morbidities, immunosuppression, and interactions. 

d. Advice on patients with history of allergy or anaphylaxis; it may be necessary 

in some cases to arrange administration of vaccine as a day case on ward 3Y if 

an adult. If patient is a child then may require organisation through Alder Hey 

- discuss with Infectious Diseases Paediatricians via Alder Hey switchboard (  

e. A prescription for acetazolamide/Diamox for altitude sickness prophylaxis. 

f. Normally a verbal instruction should be followed up by an email from the nurse 

with a Crosscare number, and the SpR replies with confirmation (best to write 

‘authorised’) that the vaccine/medicine can be issued as long as no contra-

indications or medicines interactions (the nurses should check these). 

g. If you are unsure, try the following: 
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i. Nathnac / TravelHealthPro website 

ii. Summary of product characteristics at eMC website 

iii. Yellow Book 

iv. CDC Green Book 

v. Ask Nathnac’s Hilary Simons (Hilary.simons@lstmed.ac.uk) or Lisa Ford 

(lisa.ford@lstmed.ac.uk) 

vi. Ask Consultant on-call 

h. For GP calls direct towards the Nathnac website/telephone advice line 

 

On Call Phone (07909910899) 

 

1. Mostly GP calls but some from other hospitals. Very rarely from patients; if this 

happens direct them back to their own GP.  If it is a laboratory calling, or a query about 

sampling, often the diagnostic laboratory is more helpful (0151 705 3220). 

2. Log all advice calls on I:\InfectiousDiseases\02) SpR & Consultant Advice Calls 

Documentation\LSTM Tropical Phone SpR and Consultant Advice  in this folder (link 

checked and working when on LUHFT intranet 29th June 2022) 

3. Malaria Film Service  

a. People can telephone WTC on 0151 705 3223 or email tropshop@lstmed.ac.uk (Office 
hours only – currently, during covid clinic opening hours are Monday to Friday at 
Liverpool clinic) for an emergency malaria screen out of hours, they would  be advised 
to go to A&E the same day. 

b. A proforma is used to record details about their travel, prophylaxis if any, and 

illness. 

c. Can be performed until approximately 1500. 

d. The film needs to be agreed by a nurse or doctor at WTC, and then the 

Diagnostic Lab have to have capacity to examine the blood film. 

e. Blood is usually taken by one of the WTC nurses. 

f. At least three daily films are required to exclude malaria, although not all need 

to be undertaken at LSTM.  

g. Further health assessment will not be performed, although if positive they are 

directed to RLUH. 

h. If you think that further assessment is needed either ask patient to attend local 

A&E if further away or LUHFT A&E if in Liverpool area. Unfortunately, there is 

no longer a regular ward attender room in the ID department although this 

may change in the new hospital. 

4. Mammal Bites:  

a. Assess for rabies risk and rabies post-exposure prophylaxis (PEP) requirement 

using the UKHSA risk assessment form and rabies PEP guidance (for all relevant 

UKHSA documents, follow this link)  

mailto:Hilary.simons@lstmed.ac.uk
mailto:lisa.ford@lstmed.ac.uk
file:///I:/InfectiousDiseases/02)%20SpR%20Advice%20Calls%20Documentation
https://www.gov.uk/government/publications/rabies-post-exposure-risk-assessment-form-and-calendar
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1037545/Guidelines_on_rabies_post-exposure_treatment___September_2021.pdf
https://www.gov.uk/government/publications/rabies-post-exposure-prophylaxis-management-guidelines
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b. Rabies vaccine requests during 9am to 5pm Monday to Friday: rabies vaccine 

can be accessed at WTC (private stock) and/or LUHFT pharmacy. 

c. Rabies vaccine requests outside of hours and/or at weekends: if required, 

contact the on call LUHFT Pharmacist for the Royal site (via LUHFT switch 0151 

706 2000 and specify Royal site) to issue the vaccine. 

d. Rabies Immunoglobulin (RIG) requests between 8am and 5.30pm Monday 
to Friday: If RIG is indicated following risk assessment, it should be requested 
by phone from the Rabies and Immunoglobulin Service (Tel: 0330 128 1020) 
at Collindale. RIG will then be delivered to the named clinician before 2pm 
the next working day.  

e. RIG requests outside the above hours and/or at weekends: Requests should 
be directed through the Collindale Duty Doctor service (Tel: 0208 200 4400) 
from 9 am to 7 pm at weekends and bank holidays. Most issues can wait until 
the next day, so callers after 5:30 pm are encouraged to call back the next 
morning to speak to the Rabies and Immunoglobulin Servcice or the 
Collindale Duty Doctor service (Tel: 0208 200 4400). However, for high risk 
exposures such as multiple head and neck wounds or bite from a confirmed 
rabid animal, vaccine/RIG should be administered ASAP and within 12 hours. 

f. UKHSA confirm that Doctors, ANP and nurse prescribers can administer RIG if 

confident to do so. If the patient is a child requiring treatment with RIG, they 

should be diverted to Alder Hey. 

g. Rabies Vaccine PET of PEV should be commenced on a 4-dose schedule on 

days 0, 3, 7 & 21 unless the person is immunosuppressed (in which case they 

would receive 5 doses on days 0, 3, 7, 14, and 30 plus RIG and also require 

antibody testing on day 14, see Table below).  

h. For those fully immunised with 3 x pre-exposure vaccines then 2 doses are 

required on days 0 & 3-7: WTC nurses can usually administer these vaccines 

from their private stock (for WTC’s SOP for post-exposure rabies treatment, 

please contact phil.tubb@lstmed.ac.uk or jane.rowles@lstmed.ac.uk) 

i. WTC/LUHFT vaccine stocks can be replenished directly from UKHSA 

(PHE.RIGS@nhs.net) 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1042482/IMW250-administration-of-rabies-vaccine-immunoglobulin-2021.pdf
mailto:phil.tubb@lstmed.ac.uk
mailto:jane.rowles@lstmed.ac.uk
mailto:PHE.RIGS@nhs.net
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j. Tetanus Vaccination should be confirmed within the last 10 years. 

 
5. Monkey Bites: 

i. Follow directions as per animal bites. 

ii. If a Macaque Monkey consider risk of Herpesvirus B Infection (see IDSA 

guidance https://academic.oup.com/cid/article/35/10/1191/296729) 

and ask consultant for advice. 

a. Snake Bites/Spider Bites:  
i. Assess symptoms for risk of envenomation.  Most bites do not result 

in envenomation. Find if type of snake is known.  
ii. Ask for advice from Professor David Lalloo (directly or through Royal 

Switch board); alternatively, contact NPIS who will access expert 
advice as needed.  

iii. Useful resources include:   
▪ http://apps.who.int/bloodproducts/snakeantivenoms/databas

e/  
▪ http://www.toxinology.com/  

iv. Snake and Spider anti-venom is held at five sites around the country, 
including Knowsley. Antivenom is accessed through the NPIS.   

v. Emergency bite SOP is available on the desktop and in this document 
particularly for envenomation during venom extraction at LSTM.  

 

GeoSentinel 

 

1. Most new patients through post-travel clinic should be included.  We should also be 

attempting to collect data on patients attending clinics at RLUH and inpatients on 

3X/3Y. 

2. Username = livregistrar 

3. Password will be handed over by your predecessor. 

https://academic.oup.com/cid/article/35/10/1191/296729
http://apps.who.int/bloodproducts/snakeantivenoms/database/
http://apps.who.int/bloodproducts/snakeantivenoms/database/
http://www.toxinology.com/
https://lstmed.sharepoint.com/:w:/r/teams/labsafety/Shared%20Documents/Lab%20Groups/Tropical%20Disease%20Biology%20Dept%20-%20Centre%20for%20Snakebite%20Research%20%26%20Interventions/Standard%20Operating%20Procedures/SOP_Venom%20handling_%20Oct2013.doc?d=w1fce7aaa2ce749c49ef0f95d3093d72c&csf=1&web=1&e=YePNJz
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4. Maintain Excel sheet in (P:) Registrar drive on registrar@lstmed.ac.uk account to link 

GeoSentinel numbers (LIV-) to either LSTM number (TM-) or RLUH number (RQ6-) to 

ensure final diagnoses can be traced. 

5. Please complete the questionnaire as thoroughly as possible, and to the best of your 
knowledge (and that of the patient!). To do so: 

a. Open "GeoSentinel Questionnaire - Read-Only.pdf" 
b. Before editing the file, pre-save it as follows into the "Completed 

questionnaires" folder 
c. File Format: [ILLNESS 

ONSET_YEAR].[ILLNESS_ONSET_MONTH]_[PATIENTINITIALS]_[LOCATION] 
d. locations include (but not limited to): 3X, 3Y, 9X, LSTM, RLUH_OUTPATIENTS, 

REFERRAL_OTHERHOSPITAL 
e. e.g for Joe Bloggs who was an inpatient on 3x, with symptoms starting in 

February 2019: 2019.02_JB_3x.pdf" 
f. Complete Questionnaire & ensure you save changes 
g. E-mail pdf file to Tropical School Registrar: registrar@lstmed.ac.uk  

6. GeoSentinel will be in touch with queries and requests for final diagnoses 

intermittently. 

7. For enquiries you may also e-mail Nancy Pietroski (npietroski@istm.org) or 

ISTM@ISTM.org  

 

See example Geosentinel poster below that can be reprinted if necessary 

  

mailto:registrar@lstmed.ac.uk
mailto:npietroski@istm.org
mailto:ISTM@ISTM.org
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Has your patient 
travelled abroad 

recently? 
 

 
 

Please complete an electronic 

GeoSentinel travel questionnaire for 

reporting 
A fillable PDF questionnaire (and instructions) can be 

found on the shared drive here: 

 

 

Completed forms should be sent to: 
registrar@lstmed.ac.uk 

 

 

 

 

 

 

 

file:///I:/InfectiousDiseases/12)%20GeoSentinel
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Military personnel  

 

The military infectious diseases reach back service is staffed by military infectious diseases 

physicians and is manned 24/7 (+443067708162). It is mainly aimed at dealing with 

ID/Tropical questions from deployed personnel but any admissions or referrals of military 

personnel, especially those recently deployed on operations or exercises overseas can also 

be discussed. In the first instance please discuss with Dr Tom Fletcher or Dr Steve Woolley 

(military ID physicians in Liverpool).  

 

Emergencies at LSTM 

 

1. You may be asked to assist with medical emergencies at LSTM. 

2. If you are not on site, according to the situation, direct the unwell person/caller to call 

999, or go to the RLUH Emergency Department. 

3. The most likely emergency would be anaphylaxis, which should be treated as below. 

4. The emergency equipment available at WTC is listed below 

Automated External defibrillator 

Defibrillator pads (adult) 

Defibrillator pads (Infant/Child) 

1 x Bag valve MasK with HME filter (Adult) 

1 x Bag valve MasK with HME filter (Child 550ml) 

1x Bag Valve Mask with HME filter (Infant/Neonate) 

Guedel airway - size 2 

Guedel airway - size 3 

Guedel airway - size 4 

Guedel airway - size 1 

Guedel airway - size 0 

Guedel airway - size 00 

1x Handheld suction with tubing 

1x Non re-breathing oxygen mask 

1 x Oxygen cylinder Size D with tubing 

1x Oxygen cylinder CD with tubing 

1x Pocket mask – disposable 

1x Resuscitation mask for neck breathers with one way valve 

1x Strong scissors 

2x pairs of latex free gloves 

4 x Disposable eye protection 

4x Disposable gowns 

4x FFP3 respirator 

Grey cannula (IV catheter) 

Green cannula (IV catheter) 

Tegaderm IV dressing 

Giving set 

Saline 1L 

2 x Adrenaline 1ml vials 1:1000 for IM use only 

4 x 1ml syringes 

4 x Green needles 21g / 4 x Blue needles 23g 
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Anaphylaxis (further advice and guidance available from phil.tubb@lstmed.ac.uk) 

 

 
 

mailto:phil.tubb@lstmed.ac.uk
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Sampling 

1. At the time of writing, there is a separate LSTM diagnostic laboratory paper form that 

is put in the notes by Sarah for what tests you would like Jayne Jones and team to do 

on the stool, urine, or other samples sent pre- and during clinic. However, this is in the 

process of being moved to ICE too and the handbook will be updated when that 

process is complete. 

2. The full LSTM parasitological laboratory handbook is also a useful resource and 

updated regularly. 

3. RIPL forms can be found in clinic room 4 and attached to ICE forms. Samples can be 

sent via the diagnostic laboratory to RIPL for testing e.g. arbovirus screen.  (PHE, RIPL: 

01980619659) 

4. There are separate courier boxes for Royal samples and diagnostic lab samples. 

5. LSTM laboratory handbook gives details of the tests performed at the diagnostic 

laboratory, but for more information call the lab on 0151 705 3220. There is also a lab 

handbook accessible from the hospital homepage for investigations performed or sent 

away at LCL. 

6. Punch biopsy kits are stored in clinic room 4, lidocaine is available. Impression smears, 

PCR buffer, formalin for histology and slides available on request from diagnostic 

laboratory. 

 

 

Prescriptions 

 

1. Prescriptions can be done either using JAC prescribing application (choosing 

outpatient rather than inpatient prescription) via virtual link to LUHFT server or 

provided on yellow forms available in clinic room, which Sarah Marsden can provide 

from RLUH ground floor hospital pharmacy. 

2. Patients should be given information leaflet on praziquantel when this is prescribed 

(available in clinic room 4 folder) 

3. From time to time it is appropriate to post out prescriptions or leave them in the clinic 

for collection. 

 

  

https://www.lstmed.ac.uk/sites/default/files/DL-HANDBOOK-01%20LAB%20HANDBOOK.pdf
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Consultant contact details (NB consultants can also be reached on mobiles via switch or 

Sarah Marsden has personal mobile numbers, not shown here given this document is 

open access) 

 

Consultants 

Name E-mail 

Prof. David Lalloo David.lalloo@lstmed.ac.uk 

Dr Tim O’Dempsey Tim.odempsey@lstmed.ac.uk 

Prof. Bertie Squire Bertie.squire@lstmed.ac.uk 

Prof. Miriam 

Taegtmeyer 

Miriam.taegtmeyer@lstmed.ac.uk 

Dr Angela Obasi Angela.obasi@lstmed.ac.uk 

Dr Nick Beeching Nicholas.beeching@lstmed.ac.uk 

Dr Tom Wingfield Tom.wingfield@lstmed.ac.uk 

Dr Tom Fletcher Tom.fletcher@lstmed.ac.uk 

Dr Naomi Walker Naomi.walker@lstmed.ac.uk 

 

 

 

Other Useful Numbers 

Laboratory/Quality Manager 
Jayne Jones 

0151 705 
3290/3220 

Jayne.jones@lstmed.ac.uk 

Clinical Secretary 
Sarah Marsden 

0151 705 2559 Sarah.marsden@lstmed.ac.uk 
Sarah.marsden5@nhs.net 

Tropical Med Clinical Phone 07909 910899 registrar@lstmed.ac.uk 

Well Travelled clinic 0151 705 3223 Fax: 0151 705 3365 

LSTM IT 0151 705 3250  

Clinical Photography 0151 706 2886 (request on ICE as well) 

Diagnostic Lab 0151 705 3220  

Nathnac (for health 

professionals) 

08456026712  

LSTM security 07776 046307 Call to exit WTC if locked in 

after clinic hours 

 

 

 

 

 

 

mailto:David.lalloo@lstmed.ac.uk
mailto:Tim.odempsey@lstmed.ac.uk
mailto:Bertie.squire@lstmed.ac.uk
mailto:Miriam.taegtmeyer@lstmed.ac.uk
mailto:Angela.obasi@lstmed.ac.uk
mailto:Nicholas.beeching@lstmed.ac.uk
mailto:Tom.wingfield@lstmed.ac.uk
mailto:Tom.fletcher@lstmed.ac.uk
mailto:Jayne.jones@lstmed.ac.uk
mailto:Sarah.marsden@lstmed.ac.uk
mailto:Sarah.marsden5@nhs.net
mailto:registrar@lstmed.ac.uk
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Royal Liverpool Laboratories 

RLUH Haematology 0151 706 4333/4330/4320 

RLUH Biochemistry 0151 706 4230 

RLUH Microbiology 0151 706 4410/4452/4425 

RLUH Histopathology 0151 706 4483 

RLUH Virology 0151 706 4159 
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Dermatological conditions 
 

• Scabies 

• Cutaneous Larva Migrans 

• Larva Currens (see also strongyloidiasis) 

• Cutaneous Myiasis 

• Tungiasis 

• Buruli Ulcer 

• Cutaneous Anthrax 

• Delusional Infestation  
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SCABIES 
Organism: Sarcoptes scabiei (parasitic mite arthropod) 
 
Transmission/Risk Factors: 
Transmission via contact/fomites. 
Increased risk of outbreak in residential accommodation and institutions, especially with 
crowded conditions. 
  
Clinical Presentation:  
Primary infestation: Appear 4-6 weeks post exposure (up to 50 mites). Generalized itch + 
papular rash. 
Re-infestation: an immediate hypersensitivity reaction with lower mite counts due to immune 
mechanisms. Onset within 24 hours. 
Hypersensitivity reaction is to mite faeces in skin capillaries. 
 
Types: 
Classical scabies: intense pruritus (often nocturnal) with excoriation. Rash consists of silvery 
linear papules and serpiginous burrows that might contain mites/eggs (nearly 
pathognomonic) 
Nodular scabies: red to brown pigmented intensely pruritic nodules, exclusively in covered 
body parts 
Crusted scabies (Norwegian scabies): aggressive form, mainly in immunocompromised, 
malnourished individuals. Highly contagious. Hyperkeratotic plaques and crust, less pruritic. 
Often mistaken for seborrheic dermatitis/ psoriasis. 
 
Diagnosis: 
 
Microscopy of scrapings from under fingernails/burrows to look for mites/eggs/faeces. 
Performed at LSTM CPDL 

 
Management: 
Immunocompetent patients 
Permethrin 5% to be applied from chin downwards including under fingernails & toenails. 
Leave x 8-14 hrs. Repeated dose in 1-2 weeks. 
Alternative: Ivermectin 200 mcg/kg PO with food x 1, 2nd dose in 2 weeks. 
Treat all close contacts. 
Non-pharmacological: heat/iron dry linen. 
Successful treatment usually defined through resolution of symptoms but pruritus can persist 
for up to 4 weeks after mites gone. Persistent nodules may require topical corticosteroids. 
 
Immunocompromised, people with HIV/HTLV, Norwegian scabies 
Combination treatment with Permethrin 5% daily x 7 days + Ivermectin 200 mcg/kg PO on 
days: 1, 2, 8, 9 & 15+ (may add also on days 22 & 29) 
 
 
Public Health: 



Tropical Medicine Handbook, v10.0 July 2022 
 

24 | P a g e  
 

 
Outbreaks of scabies may occur in institutions e.g. residential homes, student halls of 
residence or nurseries. 
This condition was added to the list of neglected tropical diseases by the WHO in 2017, in 
acknowledgement of the fact that this condition disproportionately affects disadvantaged 
populations, may lead to significant morbidity and there is a potential role for mass drug 
administration.  
  



Tropical Medicine Handbook, v10.0 July 2022 
 

25 | P a g e  
 

CUTANEOUS LARVA MIGRANS 
Organisms: Ancylostoma braziliense (most common), Ancylostoma caninum (Australia). And 
less commonly other types of animal hookworm. 
 
Life cycle: 

 
 
Transmission/Risk Factors: 
The most frequent parasitic skin disease among returned travellers, commonly from SE Asia, 
Africa, S America, and Caribbean. 
It is caused by the larvae of animal hookworms (found in the intestine of dogs/cats most 
commonly) that shed their eggs in soil. Human infection results from contact with 
contaminated soil (e.g. walking barefoot). 
Ancylostoma braziliense is the species most frequently found in humans (incidental hosts). 
The hookworm larva burrows through intact skin but remains confined to the upper dermis. 
 
Clinical Presentation: 
Lesions 3 mm to 15-20 cm. 
Intense pruritus, often with local oedema, may cause vesiculo-bullous lesions. 
Creeping eruption: Linear, or serpiginous track. 
Hookworm folliculitis: Pustular folliculitis of the buttocks (uncommon). 
Heals spontaneously within weeks or months.  
Due to intense pruritus and duration of symptoms: treatment is advised. 
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Complications: 
Secondary bacterial infection/impetigo and local or general allergic reactions.  
Rarely haematogenous dissemination of larvae to lungs which can lead to self-limiting and 
mild dry cough ~1 week following entry into skin. 
 
Diagnosis: 
Diagnosis is usually clinical.  
 
 
Management: 
 
Oral treatment 
Ivermectin 200mcg/kg STAT: fewer relapses and better tolerated compared to albendazole 
and thiabendazole (including higher repeated doses). 
Alternatives include -albendazole 400-800 mg x 3 days with fatty meal; and thiabendazole 
dose: 50 mg/kg single dose (efficacy improves with repeated doses 4 weekly doses). 
 
Freezing 
Ethylene chloride spray, solid carbon dioxide, or liquid nitrogen (cryotherapy). 
 
Topical treatment 
Includes thiabendazole cream but is best avoided as rarely works. 
 
Prevention: 
Wear shoes when walking in sandy areas.  
When on tropical beaches frequented by dogs or cats, it is best to lie on sand washed by the 
tide or to use a mattress; avoid lying on dry sand, even on a towel  
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LARVA CURRENS 
Organism: Strongyloides stercoralis (S. Fuelleborni is found sporadically in Africa and PNG) 
 
Transmission/Risk factors: 
Soil transmitted helminth. 
Infection can be sustained through auto-infection. 
 
Clinical Presentation:  
Cutaneous eruption resulting from autoinfection into the skin by S. stercoralis. Urticarial 
wheals that are linear and progress at a rate of 1-2cm/hour. Pruritic. Slightly erythematous. 
 
Site: often buttocks/perianal but can be anywhere 
 
Diagnosis:  
Clinical diagnosis. Look for evidence of systemic Strongyloides infection (see section on 
Strongyloidiasis below). 
 
Management: Treatment as for Strongyloides (ivermectin, albendazole – see section on 
Strongyloidiasis below) 
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CUTANEOUS MYIASIS 
Organism and distribution: 
Central and South America – Bot fly, Dermatobia hominis 

Africa – Tumbu fly, Cordylobia anthropophaga 

Tungiasis 

Central and South America, Caribbean, and Africa - Female sand flea Tunga penetrans also 

known as chigger or jigger 

 

Transmission/Risk factors:  
Infestation of skin with fly larvae. Bot flies attach eggs to female mosquitoes who transmit 
eggs during blood meal. Tumbu flies lay eggs in shaded soil or clothing hung out to dry. With 
both, larvae hatch prompted by the warmth of skin and penetrate skin. Tunga penetrans flea 
usually penetrates skin between toes or on feet. 
 
 
Clinical presentation: 

- ‘boil’-like area with a central punctum 

- Painful 

- Serosanguinous or purulent fluid normally leaks out 

Diagnosis: 
Clinical and then parasitological diagnosis performed at LSTM CDPL through examination of 
maggot / larvae 
 
Treatment: 

- Larvae need to be removed 

- For Cordylobia, occluding punctum with Vaseline blocks breathing of larvae and it will 

begin to emerge; can then be pulled with forceps – important to get out whole larvae 

as any left material will cause inflammatory response and scarring. Surgical removal 

may be required 

- For Dermatobia, normally requires surgical excision as shape of larvae means cannot 

be pulled out of punctum and needs a small incision 

- May get secondary bacterial infection, treat with standard antimicrobials 

Of note – there can be single or multiple larvae deposited, but each will have its own nodule 
and punctum. 
 
On the LSTM desktop there are pictures of a Dermatobia infection in the pictures for teaching 
folder (obtained with written permission). 
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TUNGIASIS  
Organism and distribution: 
Central and South America, Caribbean, and Africa - Female sand flea Tunga penetrans also 

known as chigger or jigger 

Transmission/Risk factors:  
Tunga penetrans usually penetrates skin between toes or on feet. 
 
Clinical presentation: 
The flea produces eggs expelled through hosts skin. Fleas can live for months in tissues 

causing pruritis, pain, and inflammation/erythema. Lesions nodular with black central area. 

Complications: 

Secondary bacterial infection and ulceration 

Diagnosis: 
Clinical and then parasitological diagnosis performed at LSTM CDPL through examination of 
flea / eggs 
 
Treatment: 
Removal of flea with sterile needle or equipment 
No definitive evidence for other topical or oral agents 
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BURULI ULCER 
Organism:  
Mycobacterium ulcerans 
 
Distribution: 
Reported in 33 tropical/subtropical countries, predominantly in Africa.  
 
Transmission: 
Transmission is not fully understood but appears related to contaminated water with an 
increase in cases during rainy season. Infection may be related to working in muddy fields. M 
ulcerans produce mycolactone – a cytotoxin which causes necrosis and ulceration. 
 
Clinical presentation: 
Localised skin lesions progress to extensive ulceration causing significant disability and 
stigma. Edges of ulcers are typically undermined, which is in contrast to raised edges in 
cutaneous leishmanial lesions and an absence of either raised edges of undermining in 
tropical ulcers). 
Deeper tissues can be involved including ligaments, joints and bones. Some cases of 
osteomyelitis with M ulcerans who have no reported preceding history of Buruli ulcer. 
Disseminated disease reported with HIV co-infection and/or immunosuppression. 
Natural progression to healing in one third of cases. Healing may lead to contractures over 
affected joints. 
 
 
Treatment: 
Treatment may include antimicrobials (usually rifampicin-based combination) and/or surgical 
intervention. Severity of disease may be graded according to WHO categories. Selection of 
antimicrobials may be complicated by potential for drug-drug interactions in those with HIV 
on antiretroviral therapy. WHO treatment guidance can be found here. 
 
Other conditions potentially causing ulceration: 

• Cutaneous leishmaniasis 

• Eumycetoma (chronic fungal subcutaneous infection) 

• Tropical ulcer (necrosis induced by anaerobic bacteria, often caused by exposure to 
damp vegetation, susceptibility may be increased by malnutrition) 

• Tularaemia (Francisella tularensis) 

• Pyoderma gangrenosum 

• Cellulitis 

• Lymphatic filiariasis  

• Envenomation 

• Cutaneous Anthrax 

• Other mycobacterial skin infections 

• Sexually transmitted infections including ulcerating chancroid (Haemophilus ducreyi) 
 

  

https://www.who.int/news-room/fact-sheets/detail/buruli-ulcer-(mycobacterium-ulcerans-infection)
https://www.who.int/buruli/resources/technical_documents_and_guidelines/en/
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DELUSIONAL INFESTATION 
 
These patients should be assessed in Specialist combined clinics consisting of a consultant 
psychiatrist and tropical and infectious diseases consultant physician. Todd et al published 
an overview of our cohort at LSTM, which suggested the clinic improved patients’ outcomes. 
 
Summary of LSTM approach for patients for whom the diagnosis is thought to be 
Delusional Infestation (DI) 
 
LSTM’s NHS service runs two DI clinics per month: 
A) Tuesday morning Peter Lepping and Bertie Squire 
B) Wednesday morning Dr Qaiser Javed and Miriam Taegtmeyer 
 
Overall purpose of Combined Clinics 
These clinics are billed as “Combined” because each is run by both an Infectious 
Diseases/Tropical Medicine Consultant and a Consultant Psychiatrist.   They are not 
advertised externally as DI Clinics for reasons which will become obvious in this document. 
 
The key purpose of these clinics is to identify and engage patients with DI who have no prior 
contact with psychiatric services.  We do not see patients who have, or are, already engaged 
with psychiatric services. General psychiatrists can diagnose and manage patients with 
mono-delusional psychosis.  The clinical assessment undertaken in the Combined Clinic and 
the review of clinical samples in the Clinical Diagnostic Parasitology, are means of 
developing trust and gaining engagement, not about re-assuring patients.  The aim is to only 
to keep patients under follow-up in the Combined Clinic until they have engaged sufficiently 
and can continue follow up through their GP or psychiatric services.  We aim for a maximum 
of four clinic appointments, but some patients can be discharged earlier than this and some 
need a few more clinic appointments. 
 
Prior to allocation of a clinic appointment 

1. The service only accepts NHS referrals from doctors.  No direct referrals are 

accepted from patients or family members. There are a number of ways in to the DI 

service: 

a. Sarah Marsden (clinic secretary) receives a referral letter 

b. On-call Trop Med Physician receives a phone call or referral 

c. A member of one of the DI teams receives a direct referral 

2. In all cases the summary of the case should be sent to both members of one of the 

DI teams.  Our 2018 audit suggested that 69% of patients who attended did in fact 

have a diagnosis of DI. Therefore, screening is important to increase this number if 

possible. More information can be sought from the referrer, although this has 

usually not been necessary. 

NB if members of one team are away, referrals should be vetted by the other team. 
a. Patient from Cheshire & Merseyside: to Qaiser and Miriam 

https://academic.oup.com/trstmh/article/113/1/18/5103964?login=true
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b. Patient from North Wales: to Bertie and Peter 

3. If the diagnosis of DI is unlikely, the referral goes back to the on-call Trop Med 

physician for a decision on whether to be seen in LSTM NHS clinic or sign-posted 

elsewhere. 

4. If the diagnosis of DI is possible, but the patient is resident out of our catchment 

areas, then the patient cannot be seen in Liverpool and a standard response letter, 

adapted if necessary or clinically indicated, is sent to the referring physician  

5. If the diagnosis of DI is possible and the patient is resident in our catchment areas, 

then they will be put on our waiting list and a standard letter is sent to the referring 

physician  

6. Once a DI clinic date is confirmed a standard letter is written seeking advance results 

of recent FBC & diff (mainly to check for eosinophilia), CRP (to check for any systemic 

inflammatory process), B12 & Folate (B12 deficiency is a recognised cause of unusual 

sensations), and ECG (to check QTc interval in case anti-psychotic medication is 

indicated) 

 
At first clinic appointment 

1. All patients are asked to produce a urine specimen.  This is for toxicology: opiates, 

benzodiazepines, cannabinoids, and amphetamines. We tell patients that it is a 

routine procedure for this clinic. For the request, all substances to be tested have to 

be specifically listed.  

2. All patients are seen by the Psychiatrist and the Trop Med Physician together in 

the same clinic, from the first consultation.  In our experience it is difficult to bring 

the Psychiatrist in at a later stage.  A form of words like this is delivered by the Trop 

Med Physician “Hello, my name is ……, I am an infectious diseases and tropical 

medicine physician and you are primarily here to see me today.  This is …… who is a 

psychiatrist.  In our experience we find it helpful to have a psychiatrist with us for 

patients who have a complex range of symptoms like yours, but let me emphasise 

that you are being seen mainly by me today”.  If a patient objects to there being a 

psychiatrist in the room then we politely decline and say that this is the way the 

clinic runs and we always see patients together.  Two brains for complex cases are 

better than one.  So far we have not had a patient walk out. 

3. We allocate an hour for first consultations and 30 minutes for follow ups.  It is 

important to be firm with time-keeping and boundaries.  The Trop Med Physician 

explains this up front “We have an hour (or 30 minutes) for the consultation today.  

In our experience we sometimes don’t reach a clear way forward in every 

consultation, so if you notice me looking at the clock or moving the conversation on 

faster than you would like, don’t worry, we can return to things in a future clinic 

appointment.”  If patients are late for appointments, then it is explained to them at 

the start of the consultation that the time allocation starts from the time of the 

appointment out of respect for the next patient.  This helps when, for example, 

patients have many images or videos on mobile phones that they want to show.  

They can be reminded of the time restraints and asked to focus only on the one or 

two most representative images. 
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4. If patients ask if they can record the consultation on their mobile phone.  Our 

policy is that we do not encourage such recordings as they detract from the patient-

doctor interaction.  Legally we cannot prevent patients from overt recording of 

consultations, provided the purpose is clearly for their own private and personal use 

to help their understanding of their condition.  If they later use recordings to 

threaten, or break confidentiality (eg posting on social media), then our recourse is 

to the police. Patients should be warned that the police will be informed in such 

cases.  

5. Copying letters to patients.  We decide on a case-by-case basis what the best 

approach is. Any communication about the patient’s condition is ethically complex 

because the patient may read the letter and may be put off coming back to the clinic 

if they read the words delusional infestation. On the other hand it is important to be 

clear about the diagnosis with the referring physician and/or GP. We sometimes 

write the patient’s main symptoms as a diagnosis in the main letter without 

mentioning the words delusional, but send an additional letter to the GP with the full 

diagnosis and ask the GP not to disclose this to the patient. The reason is explained 

in this letter. We use the principles of the Mental Capacity Act 2005 when the 

patient lacks capacity to decide on treatment, and therefore gradual disclosure of 

the diagnosis is justified in the patient’s best interest.  If a patient asks, within the 

consultation with us, for a copy of our letter, or a written record of the consultation 

we may write a letter addressed to the patient in a more lay language, but also 

inform the patient that some medical terminology may be included and that it will 

be copied to the referring doctor and their GP. It usually does not include mention of 

DI.   

6. We offer a chaperoned general clinical examination for all patients. WTC reception 

staff and WTC nurses have all received chaperone training.  The name of the 

chaperone is recorded in the notes for all patients. We aim to always perform a 

physical examination at the first consultation. It builds trust, it is important for the 

diagnostic process, and it gives the patient the feeling of being thoroughly examined 

which has often been missing in previous consultations the patients may have had.  

7. We generally do not take blood samples for investigation.  In our experience 

patients need a lot of listening time.  This is why we ask for basic investigations to be 

done in advance.  Occasionally extra blood investigations seem important.  This is 

when we find a) other independent relevant organic pathology, or b) pathology that 

may cause DI. For example a sample for thyroid function tests or auto-antibody 

testing may also be appropriate on occasion.  

8. The diagnosis of DI is usually clear and is the most common diagnosis provided the 

initial triage of referrals has been undertaken (see above), but in some cases this is 

not the case.  Alternative diagnoses such as health anxiety are sometimes made. The 

psychiatrist in the team can guide treatment in such cases, which may necessitate a 

GP referral to primary care mental health services, or in some cases liaison with the 

local Community Mental Health Team. 

9. We encourage patients to give us samples for microscopy in the LSTM Clinical 

Diagnostic Parasitology Laboratory.  The source of the samples will depend on the 
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nature of the symptoms.  They are most usually from skin, but sometimes stool 

microscopy is indicated.  These are examined primarily as a means of engagement, 

not to give reassurance to the patients. 

10. We generally do not explicitly discuss the diagnosis of DI at the first consultation.  

Even when the diagnosis of DI is clear, we try to reach a point where the following 

form of words is appropriate 

a. “It is clear that your symptoms are really distressing and I/we acknowledge 

and recognise that they are very real and affecting you. 

b. At the moment it is not completely clear what is causing these symptoms.  

There are a number of possibilities.  One of the possibilities that we have 

considered is a diagnosis of a parasitic infestation.  It is worth explaining that 

a diagnosis is made on the basis of a full assessment, not just on a single 

blood test.  In your case a parasitic infection is actually very unlikely because: 

i. From your description of the places you have been and the kind of 

exposure that you describe, the chance of an infection having taken 

place is really unlikely 

ii. From examining you today, I have not found a pattern of 

abnormalities that fits within my experience of parasitic infections 

(and I have seen many parasitic infections in my career) 

iii. From the blood tests that were carried out before you came to the 

clinic we did not find a pattern of immune response that would fit with 

a parasitic infection (specifically one kind of blood cell, the eosinophil 

count, was not raised). 

c. Nonetheless, we are keeping an open mind and we think it makes sense to 

have the specimens that you brought with you / will send us examined in our 

accredited specialist laboratory and we can discuss the results of these when 

we see you in your next appointment. 

d. (often we wait with this last point until the second consultation) In our 

experience, we find that it is helpful to take a pragmatic approach at this 

stage.  We are not completely sure what the diagnosis is, but we have found 

that giving a small dose of a medicine called amisulpride (NB sometimes a 

different anti-psychotic is indicated) is helpful to try while we examine your 

samples and try to work towards a diagnosis.  This is a medicine which often 

helps the kind of symptoms you describe.  We would like to outline this 

medicine for you to think about.  On the package insert it says it is for 

schizophrenia, but we must emphasise that we do not think you have 

schizophrenia.  We would be offering you this medicine in a tiny dosage; 

much less than the doses used in schizophrenia.  As you know, some 

medicines are used in different doses for different diagnoses; for example 

aspirin is used at 75mg once per day to prevent strokes but at 600mg every 4 

to 6 hours for pain.” 

Whether to offer amisulpride (or other ant-psychotic) at the first consultation is a 
question of judgement. The higher the delusional intensity (patient will not even 
consider an alternative explanation of symptoms), and the more the patient has 
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invested in their own particular explanation of the symptoms, the better it may be to 
wait for the second consultation to offer antipsychotic medication. Other medication 
that may be needed to treat the skin or secondary skin infections can always be 
suggested. 

11. We record a Clinical Global Impression (CGI) score from 1 (no illness) to 7 (very 

severe)1 for each patient at each consultation (see below for details).  This is 

included in the letter to the referring physician. It allows us to monitor individual 

patient progress more objectively, and can be used to research outcomes. 

 
At follow-up clinic appointments 

1. We allocate 30 minutes for follow up appointments. 

2. The main purposes of follow up appointments are: 

a. To review results 

b. To review symptoms and, if necessary, chaperoned repeat clinical 

examination 

c. To assess whether our offer of interventions is accepted 

d. To establish a long-term follow up management plan – usually with GP and 

local psychiatric services 

3. We update our excel database with key parameters on all patients seen.  Our data 

and experience have contributed to a number of publications2-7 

 
Handling difficult communications with patients or threatening behaviour 
Our patients are often very unhappy with health professionals in general and sometimes 
specifically with our service.  Phone, email, social media communications (twitter and 
youtube) have been used to express disappointment (and worse) with our service.  Our 
policy is always to signpost patients to Patient Liaison and Complaints services via 
switchboard at the Royal 0151 706 2000 or email Quality2@liverpoolft.nhs.uk where they 
can discuss and decide whether to raise a formal complaint. 
If there are concerns about safeguarding, LUHFT Safeguarding team should be involved via 
switchboard or Safeguarding.Safeguarding@liverpoolft.nhs.uk. 
If there are concerns about threatening communications or behaviour, contact, Deputy 
Head of Security and Violence Reduction, LUHFT: 0151 7063999, Michael McGee 
Michael.McGee@liverpoolft.nhs.uk  
DI patients do not usually lack insight or capacity into their threatening behaviour and 
should be treated as any other member of the public or patient (unless exceptional 
circumstances apply).  If we encounter threatening behaviour in a consultation, we will 
challenge it, reminding patients of normal expectations of mutually respectful behaviour 
within all clinical consultations. 
 
_____________________________________ 
1 CGI-S scores (strictly physician scored, takes into account overall disease burden): Guy W 

eds. Clinical global impressions. In: ECDEU assessment manual for psychopharmacology, 

revised. Rockville MD: National Institute of Mental Health. 

1. Normal, not at all ill 

2. Borderline mentally ill 

mailto:Quality2@liverpoolft.nhs.uk
mailto:Michael.McGee@liverpoolft.nhs.uk
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3. Mildly ill 

4. Moderately ill 

5. Markedly ill 

6. Severely ill 

7. Among the most extremely ill patients 

2 Peter Lepping, Sara Aboalkaz, Stephen Bertel Squire, Dmitry V Romanov, Anthony Bewley, 

Markus Huber, Eric O Noorthoorn. Later Age of Onset and Longer Duration of Untreated 

Psychosis are Associated with Poorer Outcome in Delusional Infestation. Acta Derm Venereol 

2020 Sep 16;100(16): adv00261. doi: 10.2340/00015555-3625 

 
3 Stacy Todd, S Bertel Squire, Robert Bartlett, Peter Lepping. Delusional Infestation managed 

in a combined Tropical Medicine and Psychiatry clinic Transactions of The Royal Society of 

Tropical Medicine and Hygiene. 2018 September 20. https://doi.org/10.1093/trstmh/try102. 

 
4 Romanov DV, Lepping P, Bewley A, Huber M, Freudenmann R, Lvov A, Squire SB, Noorthoorn 

E. Longer Duration of Untreated Psychosis is Associated with Poorer Outcomes for Patients 

with Delusional Infestation. Acta Derm Venereol. 2018 Jan 24. doi: 10.2340/00015555-2888. 

 
5 Lepping P, Noorthoorn EO, Kemperman PMJH, Harth W, Reichenberg JS, Squire SB, 

Shinhmar S, Freudenmann RW, Bewley A. J An international study of the prevalence of 

substance use in patients with delusional infestation. J Am Acad Dermatol. 2017 

Oct;77(4):778-779. doi: 10.1016/j.jaad.2017.06.024.  

 
6 P Lepping, Walker SL, Bewley AP. Why delusional infestation should remain delusional 

infestation. Am J Trop Med Hyg. 2020 Mar; 102(3): 700 

 
7 British Association of Dermatology Guidelines on management of Delusional Infestation 
(2022) 
 

 

  

https://doi.org/10.1093/trstmh/try102
https://pubmed.ncbi.nlm.nih.gov/35582951/
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GASTRO-INTESTINAL CONDITIONS 
 

• Travellers’ diarrhoea 

• Giardiasis 

• Amoebiasis 

• Intestinal nematode (roundworm) infections 
o Threadworm (Enterobiasis) 
o Hookworm  
o Ascariasis 
o Whipworm (Trichuriasis) 
o Strongyloidiasis 

• Taeniasis   
o T. saginata 
o T. Solium (see also cysticercosis) 

• Other cestode infections (tapeworms) 
o Diphyllobothrium 
o Hymenolepsis nana 

• Intestinal trematode infections (flukes) 
o Fascioliasis 
o Opisthorchiasis 
o Clonorchiasis 

• Strongyloides stercoralis   
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TRAVELLERS’ DIARRHOEA  
 
Cause/Risk Factors: 
Bacteria enteric pathogens: 80-90%. 
Viral outbreaks sporadic (cruise ship associated), viral syndrome more often associated with 
vomiting and watery stool e.g. norovirus. 
Parasitic pathogens least common and associated with longer duration of travel or poor 
hygiene. 
C. difficile is a rare cause but should be considered, especially in those with recent antibiotic 
use and/or hospital stays. 
 
Clinical presentation: 
Sudden onset watery diarrhoea, >/= 3 loose stools in 24 hrs with one enteric symptom: 
nausea, vomiting, abdominal cramps, fever or faecal urgency. 
 
Dysentery: Inflammation of the intestine, accompanied by diarrhoea, often with blood and 
mucus. May be associated with tenesmus and severe cramping 
 
Onset: 5-15 days after arrival to destination.  
Illness is often self-limiting. 
Duration: 1-5 days: Bacterial travellers’ diarrhoea typically lasts 3-5 days. Viral diarrhoea lasts 
2-3 days 
 
Post infectious sequelae: 
Irritable bowel syndrome. 
Reactive arthritis. 
Guillain-Barre syndrome. 
Lactose intolerance 
 
Be aware of host factors: 
Immunosuppression due to any cause, HIV, DM. 
Hypochlorhydria: due to use of PPI or H-2 antagonists. 
Inflammatory bowel disease. 
 
Diagnosis:  
Often diagnosed clinically without knowing the offending pathogen. 
 
When to obtain bacterial stool studies: 
- Cases of dysentery. 
- Moderate to severe disease (requiring hospitalisation). 
- Symptoms >7 days. 
- Patients who fail empiric therapy 
 
Standard stool culture detects the following pathogens: E. coli, Shigella, Salmonella, 
Campylobacter, Aeromonas, Plesiomonas and often Yersinia enterocolitica (NB Shiga toxin 
producing E.coli including 0157:H7 may require specific request in certain labs). 
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Parasitological testing: 
Consider if travellers’ diarrhoea > 14 days (or if clinically indicated). 
- Stool OCP (ova, cysts and parasites): serial exam of concentrated stool specimen. 
Recommended to send 3 samples from separate stools. 
 
Molecular: multiplex faecal qPCR increases sensitivity. It may however detect non-viable or 
colonising organisms at low levels. It is useful when rapids tests are clinically important or 
non-molecular tests have not revealed diagnosis. 
 
Diagnosis performed at LSTM CDPL (see pages 14-15 of CDPL handbook): 

- Stool concentration 
- Multiplex faecal PCR using Fire platform 

 
 
Management: 
Illness is often self-limiting and does not require treatment. 
 
Antimicrobial empiric therapy may be warranted if clinical presentation severe or dysenteric 
(i.e. > 6 stools/24hr, fever, bloody stools) or the patient is immunocompromised (see table 
on next page) 
 
Other considerations: 
-Non-invasive E.coli: Rifaximin 200mg PO TDS 3/7 
Not recommended for systemic infections or diarrhoea complicated by fever, bloody stool or 
persistent symptoms > 24-48hrs. 
-Campylobacter jejuni: consider regional resistance to fluoroquinolones (SE Asia, India, 
Central and South America): 
Erythromycin 500mg PO BD for 5/7 
Azithromycin 500mg PO OD for 3/7 
Ciprofloxacin 500mg PO BD for 5/7 
-Cryptosporidia:  
Immunocompetent patients: Nitazoxanide 500mg BD for 3/7 
HIV patients: ART + Nitazoxanide 500mg BD for 14/7 
-Cyclospora: Co-trimoxazole 960mg PO BD for 7-10/7 
 
 
 
  

https://www.lstmed.ac.uk/sites/default/files/DL-HANDBOOK-01%20LAB%20HANDBOOK.pdf
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Empirical antibiotic therapy for travellers’ diarrhoea (adapted from Riddle et al, 2017) 
 

 

https://academic.oup.com/jtm/article/24/suppl_1/S63/3782742
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GIARDIASIS 
 
For an excellent overview, see Minetti et al, BMJ 2016. 
 
Organism: Giardia lamblia/intestinalis 
 
Lifecycle: 

 
 
Transmission and Risk Factors:  
The most frequent protozoal intestinal disease diagnosed worldwide. 
The most common identified cause of disease associated with breakdown of water 
purification systems, drinking from contaminated water sources and travel to endemic areas. 
Faecal-oral route (ingestion of cysts in contaminated food or water) 
Oral-anal type sexual transmission 
Person-to-person transmission can occur in childcare or healthcare settings. 
High risk groups include young children, travellers, immunocompromised people and people 
with cystic fibrosis. 

https://www.bmj.com/content/355/bmj.i5369
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After ingestion, the cysts (the infectious form of parasite) transform in the gut into 
trophozoites (living, feeding stages of gut protozoa) which are motile. 
 
Clinical presentation: 
Usually afebrile 
Often have chronic symptoms over weeks to months with prolonged diarrhoea, 
malabsorption and associated weight loss. Acquired lactose intolerance occurs in 
approximately 40% of patients. 
Abdominal pain/distension, flatulence, nausea, diarrhoea often explosive, foul smelling and 
bulky stools with steatorrhoea. No blood in stool. 
Asymptomatic carrier can pass cysts for many years 
Trophozoites attach in the duodenum, but do not invade.  
Inflammation leads to malabsorption of proteins and fat. 
 
For resistant disease, see section below 
 
 
Diagnosis: 

- Leucocytosis and eosinophilia are not usually present   
- Faecal fat excretion and other laboratory tests for malabsorption will be abnormal 
- Stool microscopy – cysts (concentrate or direct smear – inactive and acid resistant), 

stools may have offensive odour and may be pale, fatty and float in water. Can 
sometimes also see trophozoite in fresh stool, mucus or duodenal/jejunal aspirate or 
stained smear 

- the Entero Test (‘string test’) – for information, this is very rarely done! A gelatin 
capsule is attached to a long string and swallowed. The end of the string remains 
outside the mouth and taped to the cheek. The capsule dissolves in the stomach and 
the string passes into the upper part of the small intestine. The string is left for 4 to 6 
hours or overnight, when withdrawn the end is examined for trophozoites. The test 
obtains a sample from the upper part of the small intestine (duodenum) this is useful 
when giardiasis is suspected but undetected in stool samples 

- If microscopy is negative but there is high index of suspicion, still need to treat as 
antigen detection might be influenced by previous treatment 
 

Diagnosis performed at LSTM CPDL: 
- Stool concentration 
- Faecal giardia qPCR via multiplex sampling at LSTM’s CDPL. High positivity rate 

compared to microscopy and ELISA. May be positive in asymptomatic carriers 
 
 
Management: 
 
5-nitroimidazole:  
-Tinidazole is more efficacious than metronidazole as has longer half-life and can be 
administered as a single dose of 2g PO (better compliance and fewer side effects). Please note 
RLUH pharmacy has tinidazole available in stock but future stocks will only be able to be 
obtained through unlicensed wholesalers. 

https://www.lstmed.ac.uk/sites/default/files/DL-HANDBOOK-01%20LAB%20HANDBOOK.pdf
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-Metronidazole (400mg PO TDS for 5-7/7): in some countries, it is the only drug approved to 
treat giardiasis. 
 
-Nitazoxanide 500mg BD 3/7 
 
Benzimidazoles: 
- Albendazole 400mg PO OD for 5/7: equal efficacy to metronidazole but fewer side effects 
as poorly absorbed by gastrointestinal tract 
- (Mebendazole: poor efficacy) 
 
For pregnant women with mild symptoms and able to maintain hydration, therapy could be 
delayed until at least second trimester. If treatment required, discuss with tropical consultant 
on call or at weekly tropical CRG meeting, paramomycin is an option. 
 
90% of patients respond to monotherapy with symptoms typically resolving within 1 week. 
Patients should follow a strict lactose-free diet for 4 weeks. 
 
Lack of response: 

- Drug resistance (see below) 
- Insufficient drug dosage 
- Immunosuppression 
- Re-infection 
- If ongoing diarrhoea – may be suffering from lactose intolerance or irritable bowel 

syndrome (fairly frequent complications) 
- Sequestration in gallbladder or pancreas 

 
Prevention: 

- If in childcare setting, keep off until 48 hours free of symptoms 
- boiling water or filter sterilisation 
- chlorination is not effective in eliminating cysts from water 

 

RESISTANT GIARDIASIS 

 
After every treatment, if concern of ongoing infection, repeat exposure history, review risk 
factors, and hygiene/prevention practices, and repeat stool concentration x3 at LSTM CDPL. 
If negative, Giardia antigen and qPCR will be performed. 

 
First line for retreatment/resistant giardiasis: 
Tinidazole 2g stat dose 
Enquire regarding potential household contacts and re-infection 
 
Failure of treatment one: 
Lab confirmation still infected 
HIV test, coeliac screen (anti-TTG) 
Consider treating household contacts 
Check treatment adherence 
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Exclude lactose from diet 
Tinidazole 2g stat AND albendazole 400mg BD for 7/7 
 
Failure of retreatment two:  
Lab confirmation still infected 
Consider treating all close contacts 
Tinidazole 2g stat AND albendazole 400mg BD for 7/7 AND mepacrine/quinacrine 100mg TDS 
OR nitazoxanide 500mg BD for 7/7 
 
Failure of retreatment three: 
Confirm above steps followed 
Lab confirmation still infected 
Check immune status and other gastrointestinal disease (inherited disaccharidase deficiency 
and immunodeficiency disorders, particularly of total and IgA antibody production) 
Consider expert referral (discuss potential for this with tropical CRG on Monday meeting) 
Repeat combined therapy with a longer course of treatment or try third line medications 
 
Failure of retreatment four and beyond: 
Seek expert advice (discuss potential for this with tropical CRG on Monday meeting) 
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AMOEBIASIS and AMOEBIC LIVER ABSCESS 
Organism: Entamoeba histolytica 
 
Life cycle 
 

 
 
 
Transmission and risk factors: 

o Ingestion of cysts in contaminated food or water. 
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o Oral – anal sexual transmission. 
o Direct rectal inoculation via colonic irrigation. 

 
Cysts remain viable in environment for weeks or months. 
 
Entamoeba histolytica is the only species of amoebae found associated with intestinal 
disease. (10% invasive disease). More common in resource-constrained settings with poor 
hygiene/sanitation 
 
Other non-pathogenic intestinal amoebae include: Entamoeba coli, Endolimax nana, 
Iodamoeba butschlii, Blastocystis hominis. 
 
Entamoeba dispar: commensal or non-invasive. (cysts identical to E. histolytica cysts under 
the microscope) 
 
Prevention in travellers includes avoiding untreated water or fruit/vegetables/salad that may 
have been washed in untreated water. 
 
Clinical presentation: 

AMOEBIASIS 
Many cases of amoebiasis are asymptomatic 
Symptomatic intestinal infection presents subacutely (1-3 weeks) with dysentery following 
invasion of the colonic mucosa by amoebic trophozoites. Flask-like ulcerations of the colon 
can be seen on colonoscopy and biopsy. 
Patients may develop colitis (which can mimic non-infectious causes of colitis such as 
ulcerative colitis) and toxic megacolon or fulminant amoebic colitis. See the following links 
for a useful case and BOF related to a patient with HIV and fulminant amoebic colitis. 
Fulminant amoebic colitis can also be precipitated by steroid use  
Amoeboma can mimic adenocarcinoma of colon. 
Extra-intestinal disease occurs in a small proportion, mostly common is liver abscess but 
pleuropulmonary, cardiac, cerebral, renal and other sites have also been reported 
 
Diagnosis performed at LSTM Clinical Diagnostic Parasitology Laboratory: 

- Stool concentration 
- Faecal PCR 
- Antibody test via IFA screen and LATEX confirmation 
- HOT STOOL arriving at LSTM within 30 minutes of being passed. Examination for 

amoebic trophozoites. 
 
Other diagnostic test: 

- Colonoscopy with biopsy/scraping: classical flask-shaped ulcers 

 
AMOEBIC LIVER ABSCESS 
 
The most common extra-intestinal manifestation of Entamoeba histolytica infection. 
Liver abscess occurs due to ascending spread through the portal venous system. 

https://journals.asm.org/doi/10.1128/JCM.01703-17
https://journals.asm.org/doi/10.1128/JCM.01704-17
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Typically, a solitary lesion in the right lobe.  
Symptoms: abdominal pain, fever, tender hepatomegaly  
Might present with signs and symptoms of right lower lobe pneumonia. 
Less than one third have concurrent diarrhoea but some may report dysentery in the 
preceding months 
 
Prognostic markers 
Independent risk factors for mortality: 
- bilirubin > 35 
- hypoalbuminemia (serum albumin <20) or anaemia 
- encephalopathy 
- volume of abscess cavity (total abscess volume of all cavities is the most important factor 
that influences resolution time with multiple abscesses) 
 
Complications of rupture: peritonitis, spread to brain, pericardium, pleura and other sites 
causing collections/inflammation elsewhere, empyema etc 
 
Colonoscopy is usually normal in cases of amoebic liver abscess 
 
Diagnosis: 
- liver imaging: ultrasound and CT are useful in delineating and localising the abscess as well 
as to monitor the response to treatment.  
- amoebic serology tests, (e.g. enzyme immunoassay) can have sensitivities of 99% and 
specificities >90% in patients with amoebic liver abscess 
 
Diagnosis performed at LSTM CDPL: 

- Examination of cyst fluid for parasites. If not arriving at LSTM within 30 minutes of 
being taken thin smears must be made on a microscope slide and fixed in methanol, 
then sent to LSTM for examination. 

 
 
Management: 
(Inpatient or outpatient management may be appropriate depending on the clinical situation) 
 
Regardless of symptom presence or severity, amoebic infections should be treated. 
 
Cornerstone of symptomatic treatment of amoebiasis and/or amoebic liver abscess are the 
nitroimidazoles: 

- metronidazole 800 mg TDS PO for 5 - 10/7 (10 days of treatment sufficient to resolve 
amoebic liver abscess in 90% of cases), or 

- tinidazole 2g PO OD for 3-5/7  
- nitazoxanide 500mg PO BD for 3/7 might be effective 
- (If nitroimidazoles are contraindicated can use chloroquine 600mg PO OD for 2/7 

followed by 300mg PO OD for 14/7) 
 
Initial treatment should always be followed by treatment to eliminate intraluminal parasites 
to prevent relapse.   
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- paromomycin 500mg PO TDS for 7-10/7 (or 25-30 mg/kg/day orally for 7 days in three 
divided doses) 

- diloxanide furoate 500mg PO TDS for 10/7 
 

Confirmation of cure: repeat stool examination after treatment is recommended to confirm 
elimination 

 
Where there is suspicion of bacterial superadded infection (e.g. suspected perforation, toxic 
megacolon, fulminant colitis) broad spectrum antimicrobials may be indicated in addition to 
the above treatment. 
 
Amoebic pleural effusions can be similarly treated but may also require broad spectrum 
antibiotics. 
 
In contrast to pyogenic liver abscesses amoebic liver abscesses of up to 10cm may be cured 
with nitroimidazoles without the need for drainage. 
 
Drainage or aspiration (generally image guided percutaneous approach) would be indicated 
for larger abscesses, for those who fail to respond clinically to therapy within 3-5 days of 
treatment, those in whom imminent rupture is considered a risk or those in whom a left lobe 
abscess has potential to rupture into the pericardium. Resolution of the cavity on imaging 
may take several months.  
 
Potential complications for which surgical treatment would be required include perforated 
amoebic colitis, massive GI bleeding or toxic megacolon. 
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INTESTINAL NEMATODE (ROUNDWORMS) 

THREADWORM 
Also known as pinworm 
 
Organism: 
Enterobius vermicularis  
 
Life cycle: 

 
 
Transmission and risk factors: 
Worldwide distribution, predominantly children (estimated global prevalence amongst 
children of 2-20%).  
Small creamy-white worms. 
Female worms migrate from the bowel at night to deposit eggs on the perianal skin which 
causes itching. 
Eggs can remain viable on surfaces and objects (clothing) for several weeks.  
Auto-infection results from ingestion of viable eggs (usually following scratching the perianal 
area). Larvae hatch and mature in the gastrointestinal tract.  
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Person-to-person infection can occur by touching contaminated objects (food, clothes) 
 
Clinical presentation: 
Mostly asymptomatic 
Pruritus ani/pruritus vulvae 
Mild gastro-intestinal discomfort, nausea, if high worm burden 
Irritability/poor sleep 
Secondary infection 
 
Diagnosis: 
Swab of perianal skin with saline (preferred) or Graham swab (adhesive tape method, less 
good). Swab best done in the middle of the night, as this is when the worms exit the body 
Eggs in faecal samples – although eggs and worms not generally passed in stool 
 
Diagnosis performed at LSTM CDPL: 

- Perianal swab examination, swab taken and placed into saline before being 
forwarded to LSTM lab. Swab and saline can be requested from the Diagnostic lab 

- Examination of whole worms 
- Stool concentration 
- Stool PCR – Currently being evaluated for Enterobius vermicularis 

 
Management: 
-Hygiene 
-Wear gloves at night 
-Treat all household members/close contacts simultaneously 
- environmental sanitation i.e. thorough high temperature cleaning and ironing of all bed 
linen and clothing, and cleaning of surfaces 
 
Medication options: 
- preferred: mebendazole 500mg PO STAT and second STAT dose in 2 weeks (given 
reinfection common) 
- Albendazole 400mg PO STAT and second STAT dose in 2 weeks 
 
 
Treatment in pregnancy should generally be avoided and enterobiasis combatted using the 
hygiene measures described. However, if a pregnant patient is keen for treatment, WHO 
has suggested that mebendazole and albendazole can be considered safe after the first 
trimester of pregnancy. 
 
RECURRENT ENTEROBIUS INFECTIONS 
 
Understandably recurrent enterobius infection may take a toll on mental health. Cure is 
achieved in 90-100% of cases with treatment with metronidazole. 
 
Recurrent enterobiasis may be treated with pulsed therapy e.g. treatment with albendazole 
followed by mebendazole at 2 weekly intervals for 16 weeks.  

https://www.who.int/elena/titles/guidance_summaries/deworming_pregnancy/en/
https://www.who.int/elena/titles/guidance_summaries/deworming_pregnancy/en/
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Household contacts should be treated at the beginning of this course e.g. with mebendazole 
stat and after 2 weeks.  
In conjunction with this treatment advice regarding increased frequency of laundering of 
bedding and towels and careful attention to handwashing should be provided.  
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INTESTINAL HOOKWORM 
Ancylostoma duodenale/Necator americanus 

 
 
 
Transmission/Risk Factors:  
Hookworm is a human intestinal parasite infection predominantly caused by the parasites 
Ancylostoma duodenale and Necator americanus. Along with Ascaris lumbricoides and 
Trichuris trichiura (whipworm) these are among the soil transmitted helminths (STH). 
 
Transmission is through skin contact with faeces from an infected person e.g. walking on 
contaminated soil. Eggs in faeces develop into larvae which can penetrate intact human skin. 
 
A. duodenale, but not N. americanus can likely also be acquired via the oral and 
transmammary routes. A duodenale larvae also have potential for a dormant period following 
skin penetration – with later reactivation and intestinal infection. 
 
Geographical distribution: 
A. duodenale in Mediterranean, Pakistn, Iran, India, China 
N. americanus in North and South America, Central Africa, India, South East Asia, South Pacific 
A. ceylanicum in India, South East Asia, Tropical Australia, and Pacific Islands 
Prevention 
Hygiene 
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Purified water for cooking, drinking, cleaning, washing 
Footwear 
 
Signs and Symptoms: 
Itch and localised rash may follow initial infection at the site of larval penetration. 
Infection, particularly if low parasitic burden, may be asymptomatic. Heavier infections may 
cause abdominal pain, diarrhoea, weight loss, anorexia and fatigue.  
Hookworm infection may cause eosinophilic pneumonitis. 
High intensity hookworm infection can lead to anaemia, micronutrient deficiency, and 
protein deficiency, which can significantly impact on physical and mental development of 
children. 
 
Diagnosis: 
Performed at LSTM CDPL: Please ask patients with a suspected diagnosis of (or to rule out) 
Strongyloides or hookworm to not place faecal samples in the fridge as this may lead to 
false negative results 

- Faecal PCR 
- Stool concentration 
- Helminth culture 

 
Management 

- For hookworm without cutaneous larva migrans, albendazole 400mg STAT sufficient 
- Iron or micronutrient and macronutrient replacement if necessary 
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ASCARIASIS (ROUNDWORM) 

 
Organism: 
Ascaris lumbricoides  
 

 
 
Cause: 
The largest of the intestinal soil-transmitted helminths. 
Eggs can contaminate the environment, water and food. 
 
Geographical distribution: 
Widespread in tropical countries 
Affects nearly 1 billion people globally 
 
Clinical Presentation: 
Often asymptomatic.  
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Early phase of infection, <14 days following egg ingestion: cough dyspnoea, wheeze and 
urticaria, and eosinophilic pneumonitis (Loeffler’s syndrome) during the initial migration of 
larva to the lungs  
Late phase of infection, 6-8 weeks following egg ingestion: non-specific symptoms including 
abdominal pain, loss of appetite, vomiting and diarrhoea.  
In young children heavy infections contribute towards malnutrition (protein energy 
malnutrition, vitamin A and C deficiency, growth retardation, cognitive impairment). 
 
Complications: 
Adult worms, especially if high burden, may cause partial or complete intestinal obstruction. 
 
Diagnosis: 
Performed at LSTM CDPL: 

- Faecal PCR 
- Stool concentration 
- Examination of whole worms 

 
Management: 
If the patient has more than one helminth infection, treating ascariasis first is recommended. 
 
Avoid treatment if there is active pulmonary involvement (larvae) (risk of causing 
pneumonitis). 
 
First-line treatment: albendazole (single dose of 400mg PO) in adults. 
 
Alternatives: mebendazole 100mg BD for 3 days. If there is co-infection with whipworm 
evidence may suggest mebendazole would be more effective. Ivermectin 200mcg/kg PO STAT 
(available in 3mg tablets so round dose to nearest whole table) also a suitable alternative.  
 
Drug therapy only treats adult worms. If the patient lives in endemic area or recently left then 
review with stool inspection is recommended after 3 months. Within endemic areas 
reinfection rate approaches 80% within 6 months. 
 
Public Health Interventions: 
Health education – as this parasitic infection usually only lasts up to 2 years, providing 
information on water and sanitation could break the cycle.  
Mass chemotherapy with albendazole, mebendazole, or ivermectin has been recommended.  
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TRICHURIS (WHIPWORM) 
 
Organism: 
Trichuris trichuria 

 

 
 
Transmission: 

- Trichuris trichuria, commonly known as ‘whipworm’ owing to characteristic shape 
- Soil-transmitted helminth. Ingested eggs become infective in 15-30 days. 

 
Clinical Presentation: 

- Mostly asymptomatic 
- Loose stools with mucous and/or blood, night-time defecation common 
- Heavy infection can present with dysenteric illness and tenesmus owing to 

inflammation of rectum – this can lead to rectal prolapse 
- Can see clinical picture resembling inflammatory bowel disease 
- Anaemia with heavy chronic infection (not as marked as with hookworm) 

 
Diagnosis: 
Performed at LSTM CDPL: 

- Faecal PCR 
- Stool concentration 

 
Treatment: 

- Mebendazole 100mg BD for 3/7 

- Can also use albendazole 400mg PO STAT  
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STRONGYLOIDIASIS 
 
Organism: 
Strongyloides stercolaris 
 
Lifecycle: 

 
 
Transmission: 
Adult worms may be found in the human host or soil. 
Infection through ingestion or through skin penetration by filariform larvae. This can result in 
an ‘auto-infective cycle’ for spread through blood to lungs before being swallowed, and also 
cause ‘hyperinfection’ syndromes. 
 
Predominantly in tropical and subtropical regions with high levels of poverty and unsanitary 
conditions. Can also occur sporadically in North America, Europe, Australia, and Japan.   
Infection can last at least 40 years when away from source of infection. 
Prevalence increases from age 6 years to 20, and then static. 
 
Clinical Presentation: 
Most asymptomatic, especially in immunocompetent patients. 
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General abdominal problems, symptoms might mimic peptic ulcer disease, enteritis, 
malabsorption. 
Loeffler’s-like syndrome (as seen with ascariasis): migration of the larvae to the respiratory 
system (causing transient pulmonary infiltrates and eosinophilia) with associated 
characteristic rash ‘larva currens’ (larval migration under skin, see above section) 
 
Strongyloidosis hyperinfection: An increase in parasite load and migration of the rhabditiform 
larvae to organs normally involved (lungs).  
 
Disseminated strongyloidosis: migration of the larvae to organs not usually involved in the 
normal life cycle of the parasite (brain and skin).  
 
Immunosuppressed patients such as those with HIV, HTLV, organ transplant recipients, 
haematological malignancies, diabetes mellitus, or on corticosteroid therapy may get 
disseminated infection or hyperinfection syndrome. HTLV strongyloidiasis hyperinfection 
syndrome is well recognised.  
 
Diagnosis: 
-Eosinophilia (70%). Be aware eosinophilia may be absent in severe infection. 
-Microscopy: sputum, faeces, tissue or body fluids (filariform larvae). If stool containing 
strongyloides is left in small dish in Petri dish filled with water, worms will leave stool and 
enter the water. 
-Faecal PCR. 
-Serology: highly sensitive (sensitivity reduced in immunosuppressed pts). A useful tool to see 
response to treatment but takes months 3-6 months. Not particularly specific – cross-reacts 
with other nematodes and cannot distinguish active from past infection. 
-raised IgE 
- (CXR: reticulonodular shadowing where there is pulmonary infection) 
 
Diagnosis performed at LSTM CDPL: Please ask patients with a suspected diagnosis of (or to 
rule out) Strongyloides or hookworm to not place faecal samples in the fridge as this may lead 
to false negative results. 

- Faecal PCR 
- Antibody ELISA 
- Stool concentration 
- Helminth culture 

 
Management: 
-Education and hygiene 
-Uncomplicated cases: 
First line: Ivermectin 200micrograms/kg PO OD for 2/7 (available in 3mg tablets so round to 
nearest tablet).  
For immunocompromised patients consider 200mcg/kg OD for two days repeated after 2 
weeks. Alternatives Albendazole 400mg PO BD for 7/7 (less effective).  
-Hyper-infection or disseminated disease: prolonged or repeated courses: 
Ivermectin can be given for 1-2 weeks, or combine both Albendazole and Ivermectin. 
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See risk of dissemination in Hypereosinophilia section.  
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TAENIASIS 
 

TAENIA SOLIUM (‘pork tapeworm’) 

Cause of two distinct clinical conditions: 
- Intestinal Taeniasis (this section) 
- CYSTICERCOSIS (including neurocysticercosis, see 

“Other Parasitic Infections section) 
 
Life cycle: 
 

 
 
Transmission/risk factors: 
Intestinal taeniasis caused by presence of T. solium tapeworm (cestodes) due to ingestion of 
infective cysts in undercooked pork. T. saginata, beef tapeworm is discussed in more detail 
below. 
 
Clinical presentation: 
Causes GI symptoms or may be asymptomatic. 
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Patients may be able to see proglottid sections passed in their stool 
 
Diagnosis: 

Taeniasis can be diagnosed by stool microscopy for eggs but T. solium and T. saginata (below) 
cannot be distinguished by their eggs. Sensitivity of stool microscopy is low, but increases 
with multiple sampling. Sometimes tapeworm segments (proglottids) can be observed in the 
stool and these can be used for speciation. In some cases the diagnosis can be made by 
analyzing the expelled worm after treatment. Confirming the diagnosis at species level before 
treatment is important due to the public health implications of T. solium.  
 
Diagnostics performed at LSTM CDPL (if applicable): 

- Stool concentration 
- Examination of proglottids – should be sent in saline if arriving at LSTM less than 

48hours old, sent in 10% formal saline or a clear alcohol if going to arrive at LSTM 
more than 48 hours after being passed 

- NB: current faecal qPCR panel does not include Taenia species 
 

Treatment: 

Taeniasis can be treated with a single dose of niclosamide (2g stat), but this may need to be 
repeated. Please note, praziquantel is another suitable alternative but niclosamide is effective 
and available unlicensed so much cheaper than praziquantel. 

 

Public Health Implications:  

Faeces may contain infectious eggs post treatment. Care should be taken when sampling or 
disposing the tapeworm. 
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TAENIA SAGINATA (‘beef tapeworm’) 
 
Cause of intestinal taeniasis, a non-invasive infection. Taenia saginata remains in the GI 
lumen only. 
 
Transmission: 
Acquired through consumption of undercooked beef. 
 
Geographical distribution: 
Found in countries with high raw/undercooked beef consumption including in Europe and 
parts of Asia 
 
Clinical Presentation: 

- As per T. solium 
- Can be asymptomatic or cause mild gastrointestinal symptoms  
- Patients can often see proglottid segments in stool or pass adult worms 

 
Diagnosis performed at LSTM Clinical Diagnostic Parasitology Laboratory: 

- Stool concentration 
- Examination of proglottids – should be sent in saline if arriving at LSTM less than 

48hours old, sent in 10% formal saline or a clear alcohol if going to arrive at LSTM 
more than 48 hours after being passed. 

 
Treatment: 

- Praziquantel 10mg/kg PO single dose 
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DIPHYLLOBOTHRIUM (‘fish tapeworm’) 

 
Life cycle: 
 

 
Transmission: 

- Diphyllobothrium species, commonly Dibothriochephalus latus in humans 
- The largest human tapeworm 
- Eating raw/undercooked predominantly freshwater fish (e.g. sushi, ceviche) 

 
Geographical distribution: 

- Global but commonly circumpolar regions including Northern Europe, former Soviet 
Union, and Japan  

 
Clinical Presentation: 

- Often asymptomatic 
- If multiple tapeworms can cause non-specific symptoms like diarrhoea and fatigue 
- Can cause marked B12 deficiency as has affinity for B12 absorption if infected for 

months to years (40% of those with infection have B12 deficient, ~2% develop 
megaloblastic anaemia) 

 
Diagnosis performed at LSTM Clinical Diagnostic Parasitology Laboratory: 

- Stool concentration 
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- Examination of proglottids – should be sent in saline if arriving at LSTM less than 
48hours old, sent in 10% formal saline or a clear alcohol if going to arrive at LSTM 
more than 48 hours after being passed. Proglottids can be differentiated from Taenia 
species. 

 
Treatment: 

- Praziquantel 5-10mg/kg STAT OR niclosamide 2g STAT 
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HYMENOLEPIS NANA (‘dwarf tapeworm’) 

 
 
Transmission: 

- Hymenolepis nana is a rodent tapeworm and the most common human tapeworm 
infection worldwide with high reported prevalence in Egypt, Sudan, Thailand, India, 
and Latin America. Children most commonly affected 

- It is acquired by humans through ingestion of infected arthropods, or via ingestion of 
ova – faecally contaminated food water or hands. Can occur between humans. 

- Called the ‘dwarf tapeworm’ as the adult is very small, max 4mm length, 1mm wide 
 
Clinical Presentation: 

- Often asymptomatic 
- Heavy infection can cause non-specific GI symptoms like bloating, diarrhoea 
- 5-10% have an eosinophilia 

 
Diagnosis performed at LSTM CDPL: 

- Stool concentration 
- Examination of proglottids – should be sent in saline if arriving at LSTM less than 

48hours old, sent in 10% formal saline or a clear alcohol if going to arrive at LSTM 
more than 48 hours after being passed. 
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Management: 

- Praziquantel 25mg/kg STAT and again 1/52 later at same dose 
- OR niclosamide 2g PO for 1/52 (not STAT as niclosamide only kills the adult, not the 

metacestode) 
- Household screening and sometimes empiric treatment 
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FASCIOLIASIS 
Fasciola hepatica 
 
Life cycle: 

 
 
Transmission and risk factors: 

- Fasciola hepatica or Fasciola gigantica, liver fluke (trematode flatworm) of sheep and 
cattle 

- Eating contaminated leafy wild plants e.g. watercress 
 
Geographical distribution: 

- F. hepatica: global 
- F. gigantica: tropics 

 
Clinical Presentation: 

- Most infections mild and pauci-symptomatic 
- Acute infection can present with RUQ pain, systemic upset with fever and tender 

hepatomegaly. Jaundice occasional. 
- Eosinophilia frequent and marked. Usually normal LFTs 
- Chronic infection (>6m, “chronic biliary phase) may cause biliary obstruction or even 

cirrhosis (adult worms live in the biliary system) 
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Diagnosis: 
- Stool, bile, or duodenal aspirate microscopy for ova 
- Fasciola antibody by ELISA 
- Eosinophilia 
- Adult worms may be visible on USS/CT/MRI liver or in surgical specimens / 

endoscopically 
 
Diagnosis performed at LSTM CPDL: 

- Stool concentration 
- Antibody test via ELISA 
- Examination of adult fluke 

 
Management: 

- Triclabendazole 10mg/kg STAT (or could consider 2/7 if heavy burden) 
- ERCP with direct worm removal (NB 3-7 days following treatment, dead worms may 

cause biliary obstruction and also require removal) 
- Ascending cholangitis may require broad spectrum antibiotics and surgical 

intervention 
- May test for cure on follow-up (resolution of eosinophilia, egg clearance in stool, 

reduced serological titres) 
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OPISTHORCHIS 
Opisthorcis felineus / Opisthorcis viverrini 
 
Life cycle: 

 
 
Transmission and risk factors: 

- Opisthorchis sp. (liver fluke) 
- Eating raw or undercooked fish, crabs or crayfish in endemic areas 
-  

Geographical distribution: 
- Europe: South and Eastern 
- Eastern Russia / Siberia 
- SE Asia: Thailand, Cambodia, Laos 

 
Clinical Presentation: 

- Usually asymptomatic unless heavy burden of infection 
- Acute symptoms 10-26 days after consumption include non-specific GI upset, myalgia, 

arthralgia, malaise, and urticaria 
- Possible increased risk of cholangitis, cholangiohepatitis, and cholangiocarcinoma 

with chronic heavy infection 
 
Diagnosis: 
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- Stool, duodenal aspirate, or bile microscopy for ova (difficult to distinguish Opisthorcis 
and Clonorchis ova) 

- Liver USS/CT findings non-specific 
 

Diagnosis performed at LSTM CDPL: 
- Stool concentration 
- May show cross reactivity with Fasciola antibody ELISA 

 
Management: 

- Praziquantel 25mg/kg TDS for 1-2/7  
- Clinical symptoms may take week/months to resolve 
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CLONORCHIASIS 
Clonorchis sinensis 
 
Life cycle: see Opisthorchis, similar life cycles 
 
Transmission and risk factors: 

- Clonorchis sinensis (liver fluke) infects humans and other fish eating mammals. 
- eating raw or undercooked fish in endemic areas 

 
Geographical distribution: 

- East Asia including China, Korea, Taiwan, Vietnam, Japan 
 
Clinical Presentation: 

- mostly asymptomatic 
- chronic infection is linked to cholangitis, cholangiohepatitis, and increased risk of 

cholangiocarcinoma 
 
Diagnosis: 

- stool, duodenal aspirate, and bile microscopy for ova 
 

Diagnosis performed at LSTM CDPL: 
- Stool concentration 
- May show cross reactivity with Fasciola antibody ELISA 

 
Management: 

- praziquantel 25mg/kg TDS for 2/7  
- OR albendazole 10mg/kg/day for 7/7 
- Clinical symptoms may take week/months to resolve 
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OTHER PARASITIC INFECTIONS 
 

• Cysticercicosis 

• Echinococcosis (hydatid) 

• Filarial infections 
o Lymphatic filariasis 
o Loaiasis 
o Onchocerciasis 

• Gnathostomiasis 

• Paragonimiasis 

• Schistosomiasis 

• Sparganosis 

• Toxocariasis 

• Trypanosomiasis (African) 

• Trypanosomiasis (American) 

• Visceral leishmaniasis  
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CYSTICERCOSIS 
T. solium (pork tapeworm) 
 
Life cycle: 
 

 
 
Transmission and risk factors:  
Ingestion of infective eggs of T. solium, faeco-oral spread from a tapeworm carrier (often an 
asymptomatic household member). Does not imply the affected person is a tapeworm carrier, 
which is the case in only 5-10% of patients with cysticercosis. Eating pork / undercooked pork 
does not cause cysticercosis. 
 
Geographical distribution: 

- Central/South America 
- Sub-Saharan Africa 
- South Asia 

 
Clinical presentation: 
Cysticercosis is caused by the larval stage of T. solium. 
Multiple cysts in different body parts. 
Serious disease: CNS and cardiac involvement. 
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Symptoms are due to local inflammation. Effect might appear years after infection when cysts 
begin to die, with loss of osmoregulation and leak of antigenic material causing meningitis/ 
cerebritis. 
 
Neurocysticercosis: 
It is estimated that, among people with seizures from endemic areas, approximately one in 
three have cysticercosis infection. 
 
Depends on site of the cysts: 

- Cerebral: seizure, mass effect. 
- Ventricles: hydrocephalus. 
- Subarachnoid: chronic meningitis. 
- Spinal: cord compression/ meningitis. 
- Severe forms: basilar neurocysticercosis “racemose cysticercosis” + cysticercotic 

encephalitis. 
 
Divided into parenchymal and non-parenchymal cysts (see Classification table below) 
 

Classification of neurocysticercosis based on location and appearance of the parasite and 

surrounding host tissue on neuroimaging 

Form* Characteristic on neuroimaging Histopathology 

Parenchymal¶  

Nonviable 

calcified 

Nodular calcifications <20 mm in 

diameter (often 1 to 5 mm) with 

or without surrounding edema 

and/or contrast enhancement. 

Calcified granuloma with or 

without surrounding 

inflammation and/or gliosis. 

Single, small 

enhancing 

Cystic or nodular enhancing lesion 

<2 cm in size. 

Single parenchymal parasites 

in the process of 

degeneration with 

surrounding inflammation 

and variable opacification or 

absence of the cyst fluid. 

Viable 

parenchymal 

Vesicular lesions often with 

evidence of associated contrast 

enhancement and/or surrounding 

edema. The scolex is often visible 

on high-definition imaging. 

Parasites with intact cyst 

wall, vesicular fluid, and 

scolex, with variable 

amounts of inflammation 

surrounding the parasite 

sometimes invading the cyst 

wall. 



Tropical Medicine Handbook, v10.0 July 2022 
 

69 | P a g e  
 

ExtraparenchymalΔ  

Intraventricular Cysticerci within the ventricles, 

obstructive hydrocephalus or 

loculated hydrocephalus with 

disproportionate dilatation of the 

ventricles in CT/MRI (suggestive of 

a cysticercus). 

Viable cysticercus cyst within 

the ventricle and/or 

obstructive hydrocephalus. 

Subarachnoid Cysticerci in the Sylvian fissure, in 

the basilar cisterns, or 

interhemispheric spaces. Strokes 

or meningitis without discrete 

cysts. 

Cysticerci in the 

subarachnoid space often 

with arachnoiditis, vasculitis. 

The cysticerci are often in 

clusters with proliferating 

membranes (racemose) and 

may lack a scolex. 

Spinal Cysticerci within the spinal 

subarachnoid space with or 

without evidence of 

inflammation/diffuse spinal 

arachnoiditis. Intramedullary 

cysticerci within the spinal cord. 

Subarachnoid cysticerci often 

with associated 

arachnoiditis. Intramedullary 

cysticerci similar 

pathologically to 

parenchymal cysticerci. 

CT: computed tomography; MRI: magnetic resonance imaging. 

* Patients with more than one form are classified with the form found lower on the chart, 

with the exception that single enhancing lesions that are also viable are grouped with single 

enhancing lesions. Ocular cysticercosis is classified separately. 

¶ Refers to cysticerci in the brain parenchyma. Small cysticerci in the gyri over the cerebral 

convexity behave clinically like parenchymal cysticerci and are grouped with parenchymal 

cysticerci. Rare forms of neurocysticercosis include multiple inflamed parenchymal cysticerci 

with diffuse cerebral edema, termed cysticercal encephalitis, large parenchymal cysticerci 

(>20 mm). 

Δ Refers to cysticerci in the central nervous system outside of the brain parenchyma. 
Reproduced from: White AC Jr, Coyle CM, Rajshekhar V, et al. Diagnosis and treatment of 
neurocysticercosis: 2017 clinical practice guidelines by the Infectious Diseases Society of 
America (IDSA) and the American Society of Tropical Medicine and Hygiene (ASTMH). Clin 
Infect Dis 2018; 66(8):e49-e75, by permission of Oxford University Press on behalf of IDSA 
and ASTMH. Copyright © 2018. Available at: https://www.idsociety.org/practice-
guideline/neurocysticercosis/. 
 
Diagnosis: 
-Imaging: CT/ MRI. 

https://www.idsociety.org/practice-guideline/neurocysticercosis/
https://www.idsociety.org/practice-guideline/neurocysticercosis/
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-CSF: Lymphocytic/ eosinophilic pleocytosis, high protein, low glucose. Positive CSF Western 
blot. 
Serum serology: might indicate previous exposure, cross react with other cestodes. The 
higher the number of lesions, the more sensitive is the test. If a CT/MRI is typical, negative 
serology should not exclude the diagnosis 
 
Diagnostic criteria tables can be found in Brutto et al, 2018. 
 
Diagnosis performed at LSTM CDPL (if applicable): 
Serology for Cysticercosis performed at HTD London 
 
 
Management: Need to liaise with Nick B about this to ensure aligns with Lecture Notes 
 
All cases of neurocysticercosis must be discussed with consultant colleague(s) to determine 
most suitable management plan. 
 
In all cases of neurocysticercosis an ophthalmology review should be sought – should ocular 
lesions be present then surgical removal is required. 
 
Management may involve pharmacological treatment e.g. with albendazole and praziquantel 
or albendazole alone for 10-14 days – steroid treatment commencing prior to anti-parasitic 
treatment is essential (steroid therapy may need to be prolonged and so latent TB infection 
screening is also recommended).  
 
Surgical treatment may be an alternative or adjunctive element of management.  
 
Anti-epileptic therapy may be required.  
 
In the case of cysts which are calcified and dead – no treatment may be required. 
 
Where available, follow-up neuroimaging 6 monthly until radiographic resolution is advised 
 
Public Health Implications:  
Consider screening household for tapeworm carriers and treating as indicated. 
  

https://www.jns-journal.com/article/S0022-510X(16)30748-1/fulltext
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ECHINOCOCCOSIS (HYDATID) 
Echinococcus granulosus 
 
Life cycle: 

 
 
Transmission:  
Four species of the Echinococcus tapeworm cause infection in humans, with E. granulosus and 
E. multilocularis being the most common. Acquisition is by ingestion of eggs this may be 
through direct contact with dogs/faeces or contaminated soil or grass.  
 
Geographical distribution: 

- E. granulosus: Most common in the Middle East, eastern Mediterranean, South and 
Central America and sub-Saharan Africa. 

- E. multilocularis: central Europe, Russia, western China, North America, and northern 
Africa. 

 
Clinical presentation: 
E. granulosus causes cystic echinococcosis (including hydatid/unilocular cyst) and may be 
asymptomatic for years. Symptoms depend on cyst size/position. 
E. multilocularis predominantly causes alveolar echinococcosis (<5% of all hydatid liver 
disease) and symptomatic earlier and more often than E. granulosus.   
 
50-70% Liver disease 
20-30% Lung disease 
<10% other organs: brain, heart, bones. 
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Most patients have single-organ involvement and a single cyst present in >2/3 cases. 
Usually asymptomatic, infection detected incidentally on imaging.  
When symptoms do occur, they are usually due to mass effect. 
Large cysts may include multiple daughter cysts that may: 
-Obstruct a lumen e.g. bronchus or in biliary tree (E. multilocularis can mimic hepatocellular 
carcinoma), can then cause post-obstructive secondary bacterial infection 
-Rupture causing severe allergic reaction 
-Seed and disseminate into other areas of the body 
Staging according to WHO criteria (see below) 
 
Diagnosis: 
-Imaging is the mainstay of diagnosis: US, CT, MRI/MRCP (to establish relationship with biliary 
tree). 
-ELISA, Western blot serology. 
 
Diagnosis performed at LSTM Clinical Diagnostic Parasitology Laboratory: 

- Antibody testing via ELISA screen and IHA confirmation 
- Examination of cyst fluid for parasites if applicable 

 

Table 1: Treatment options based on WHO CE classification  

Cyst 

type 

Stage Image Imaging features Management 
(see details later in 
text) 

CE1 Active  

 

Unilocular simple cyst 

Uniform anechoic content 

or shifting echos (snow 

flake sign) 

<5cm Albendazole 

(ABZ) 

 
>5cm PAIR with ABZ 
and Praziquantel (PZQ) 

CE2 Active  

 

Multivesicular, 

multiseptate cyst 

Daughter cysts partly or 

totally filling mother 

cyst “wheel”, “rosette” 
“honeycomb” 

Surgery with ABZ and 

PZQ 

CE3A Transitional  

 

Anechoic content 

Detached laminated 

membrane floats in cyst 

(waterlily sign) 

<5cm ABZ 

 
>5cm PAIR with ABZ 

and PZQ 

C3b Transitional  

 

Complex mass 

Anechoic daughter cysts 

and echoic areas of 

disrupted membranes 

/ degenerating 

daughter 

Surgery with ABZ and 

PZQ 
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cysts 

C4 Inactive  

 

Heterogenous hypoechoic 

cyst. 

No daughter cysts. 

Degenerating membranes 
may give ball of wool sign 

Watch and wait 

C5 Inactive 

 

Thick calcified wall. Solid 

content. 

Watch and wait 

 
 
Management: 
Options include observation, antihelminths, percutaneous drainage, and surgery depending 
on site, number, and complications of cyst. 

- Asymptomatic, non-complicated small cysts: careful watch and wait. 
- Uncomplicated single liver cyst:  

First line: Albendazole then PAIR “Percutaneous Aspiration-Injection and Re-
aspiration”. Albendazole should be given at least 1-2 days (might be up to 1-3 
months) before PAIR, then followed by at least 30 days (might range up to 3-6 
months’ post procedure). Albendazole dose: Wt > 60 kg: 400 mg BD, wt < 60 
kg: 15mg/kg/day divided into BD doses. Albendazole is preferred due to better 
GI absorption + higher plasma concentration. 
Second line / alternative: Mebendazole 50-70mg/kg/day for longer duration 
“several months” to achieve a therapeutic effect. 

 
- Complicated or multi vesicular cysts almost always require surgical intervention. 

 
- Lung cysts: Surgical resection. 

Avoid pre-operative Albendazole due to risk of cyst rupture during surgery. 
Post-operatively might give Albendazole 400 mg BD for at least 28 days. 
Ruptured or complicated cysts might require longer therapy. 

 
- Bone cysts are less responsive to drug therapy, needs monitoring with serial imaging. 

 
- Alveolar echinococcosis: 

Caused by Echinococcus multilocularis 
More aggressive, with invasion of adjacent tissue and distant metastasis, 
behaves like a tumor. 
Dx: Imaging; serology.  
Adjuvant albendazole might be beneficial to reduce cyst size, though efficacy 
is not well demonstrated. 
Wide surgical resection is the only reliable treatment. 
Lifelong albendazole/ mebendazole should be given if inoperable. 

 
Occasionally, adjunctive praziquantel is utilised. Would need to be discussed with Tropical 
Cons before being prescribed.  
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LYMPHATIC FILARIASIS 
Wuchereria bancrofti, Brugia malayi/Brugia timori 
Historically known as ‘elephantiasis’ 
Very important to determine if co-infection is present with loa loa or onchocerciasis as 
changes management strategy, see below. 
 
Life cycle: 
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Transmission: 
Aetiology: Wuchereria bancrofti, Brugia malayi/Brugia timori 
Vectors: Lymphatic filariasis is transmitted through bites of infected mosquitoes. Brugia spp. 
usually mosquitoes of Aedes or Mansonia genera. W. bancrofti commonly Culex spp. but 
depends on geographical distribution and can include Aedes spp., Anopheles spp., and 
Mansonia spp. 
Larvae from mosquitoes mature into adult worms in lymphatics and female adults discharge 
microfilariae. 
 
Geographical distribution: 

- W. bancrofti: mainly sub-Saharan Africa (not South Africa) but can occur sporadically 
in South America, India, and SE Asia 

- Brugia spp.: SE Asia (Brugia timori only Lesser Sunda Islands, including Timor island, of 
Indonesia) 

 
Clinical presentation: 
- Asymptomatic microfilaraemia 
- Acute filarial fever without lymphadenitis 
- Acute filarial lymphangitis. May be complicated by abscess formation or secondary bacterial 
infection. 
- chronic lymphatic filariasis, initially reversible then permanent changes. This can also be 
associated with reactive depression. 
Others: acute epididymitis, chyluria, hydrocoele, monoarthritis, glomerulonephritis 
-Tropical pulmonary eosinophilia – see eosinophilia section 
 
Travellers to endemic areas who become infected are more likely to experience 
hypersensitivity reactions than those who are from / live in endemic areas 
 
Diagnosis:  
- Compatible exposure history and clinical features 
- High eosinophils 
- Giemsa stain of thick blood film: microfilaria detection (concentration technique) can 
differentiate filarial species 
- Scrotal US: “filarial dance sign” (worth a Google!) 
- Serology (beware false +ves e.g. with strongyloides or false positive antigen in Loa loa) 
- Rapid Ag Test if available 
- PCR 
 
Diagnosis performed at LSTM CDPL: 

- Blood filtration concentration technique – EDTA sample see advice regarding timing 
below sample needs to be examined at LSTM laboratory within 72 hours of being 
taken 

- Antibody test  
- There is currently NO antigen test available in the UK  

 



Tropical Medicine Handbook, v10.0 July 2022 
 

76 | P a g e  
 

Microfilariae exhibit a marked periodicity depending on the species involved, therefore the 
time of specimen collection is critical. If a filarial infection is suspected, the optimal collection 
time for demonstrating microfilariae is: 

• Loa loa—midday (10 AM to 2 PM) 
• Brugia or Wuchereria—at night, after 8 PM – NB this may require admission to RLUH 
• Mansonella—any time 
• Onchocerca—any time 

Management:  
WARNING: First consider whether there is evidence of co-infection with either loa loa or 
onchocerciasis.  

• Treatment with Diethylcarbamazine (DEC) if there is onchocerciasis infection may 
cause severe Mazotti reaction and irreversible eye damage. 

• Treatment with DEC in loaiasis and a high number of Loa loa microfilariae in the blood 
risks causing severe potentially fatal encephalopathy and/or renal failure 

• Treatment with ivermectin (IVM) in the presence of loaiasis also risks causing severe 
and potentially fatal encephalopathy. 

 
If no dual infection with either loa loa or onchocerca, treatment for lymphatic filiariasis alone 
is: 

• Diethylcarbamazine (DEC) 6mg/kg/day PO in TDS dosing for 12/7 AND doxycycline 
200mg PO for 6/52. (Doxycycline for 6/52 may improve mild/moderate lymphoedema 
independent of parasitic infection) 

Alternative treatment for Wuchereria bancrofti lymphatic filiariasis particularly if there is a 
risk of Loa loa co-infection – 

• Doxycyline 200mg once daily for 30 days AND albendazole 400mg once daily for 7 days 
(the final 7 days of doxycycline treatment is suitable to start albendazole) 

 
NB: to reduce incidence and severity of hypersensitivity reactions with DEC, initial dose of 
1mg/kg given and then gradually increased over 2-3/7. DEC available in 50mg tablets. 
 
Dual infection with Onchocerciasis: 
DEC can cause severe Mazzotti reaction and irreversible eye damage if dually infected with 
onchocerciasis. 
Treat Onchocerciasis first: 200mg Doxycycline once daily for 4 weeks followed by a stat dose 
of Ivermectin 200mcg/kg. (Avoid IVM if there is additionally infection with Loa loa.) 
Then start DEC following treatment for onchocerciasis. 
 
Confirmed dual infection with Loa loa: 
• Doxycyline 200mg once daily for 30 days AND albendazole 400mg once daily for 7 days 

(the final 7 days of doxycycline treatment is suitable to start albendazole) 
  

https://pubmed.ncbi.nlm.nih.gov/4003668/
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LOAIASIS (LOA LOA) “African eye worm” 
 
Life cycle: 

 
Geographical distribution: 
West and Central Africa  
 
Transmission: 
Transmitted by “red” flies (deerflies, mango flies): Chrysops 
 
Clinical presentation: 
Mostly asymptomatic 
Urticaria, pruritis, arthralgia, malaise. 
Subconjunctival migration may cause intense eye pain and inflammation. 
Trauma to migrating adult worms on extremities may cause local transient subcutaneous 
swelling and inflammation called “Calabar swelling”. 
Other signs/symptoms: meningoencephalitis, pleural effusion and pulmonary infiltrates. 
Travellers to endemic areas who become infected are more likely to experience 
hypersensitivity reactions than those who are from / live in endemic areas 
 
Diagnosis: 
-Compatible exposure history and clinical features 
-Incidental: calcification on radiological imaging of soft tissues 
-High eosinophils 
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-Identification of migrating adult worm in subcutaneous tissue or eye 
-Detection of microfilaria in peripheral blood (concentration technique) 
-Serology 
 
Diagnosis performed at LSTM CDPL: 

- Blood filtration concentration technique – EDTA sample between 10am and 2pm (see 
advice regarding timing in preceding lymphatic filariasis section) sample needs to be 
examined at LSTM lab within 72 hours of being taken 

- Antibody test  
 
Management: 
If < 2500 microfilaria/ml of blood: DEC 6-9 mg/kg per day in three divided doses PO for 21/7 
(higher dose, longer duration) 
If >2500 microfilaria/ml: expert apheresis prior to DEC therapy if available due to high 
likelihood of adverse events such as encephalitis and/or shock); alternatively: 
Albendazole 200 mg PO BD for 21/7 in those at high risk of side effects from DEC 
May require multiple 21-day courses of DEC to clear mono-infection. 
 
Dual infection with:  
-Lymphatic filariasis: treat as above. 
-Onchocerciasis: Discuss with a Tropical medicine consultants and/or Tropical CRG regarding 
potential ivermectin therapy preceding DEC  
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ONCHOCERCIASIS (‘RIVER BLINDNESS’) 
Onchocerca volvulus 
 
Life cycle: 

 
 
Transmission: 
Caused by filarial nematode: Onchocerca volvulus 
Vector: Blackfly (Simulium genus). These flies breed profusely in rapidly flowing rivers and this 
disease particularly affects those living in remote or rural villages near such sites.  
 
Geographical distribution: 
Although 99% of those affected live in Africa, there are also foci of infection in Yemen and 
South America.  
 
Clinical presentation: 
Pathology is most likely caused by immunological reaction to dead microfilaria. 
 
Skin disease:  
- Acute papular onchodermatitis: intense itching with oedema 
- Chronic papular onchodermatitis: larger pruritic hyperpigmented papules 
- Lichenified onchodermatitis: hyperpigmented papulonodular plaques. Itching leads to 
excoriations 
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- Skin atrophy and depigmentation. Skin atrophy can lead to “hanging groin” (a sac of atrophic 
skin containing sclerosed inguinal/femoral lymph glands, which predisposes to hernia 
- also painless subcutaneous nodules 
 
Eye disease: Early eye signs/symptoms include itching, redness, and excessive lacrimation. 
Over time, this may progress to loss of vision. 
- Anterior: iritis, punctate keratitis, sclerosing keratitis 
- Posterior: chorioretinitis, with pigmentary changes, optic atrophy 
 
Can also cause onchocerciasis-associated epilepsy 
 
Diagnosis: 
-Compatible exposure history and clinical features 
-Skin snips (gold standard – a bloodless dermal specimen). At least two skin snips should be 
taken (increased sensitivity with more skin snips). Skin snip wells and saline can be requested 
from the diagnostic lab 01517053220 (see more details below) 
-High eosinophils 
-ELISA, EIA, Ag detection 
- Slit-lamp examination to view microfilariae in anterior chamber 
[FYI the Mazzotti patch test of inducing a skin reaction to dying microfilariae by applying 
topical DEC is dangerous and no longer recommended] 
 
Finding microfilariae 
 
Snips of skin should be taken without blood contamination. Take snips from the vicinity of 
subcutaneous nodules or in Africa from the lateral aspects of the calves, thighs, the hip region 
or the iliac crests. In South America, snips from the shoulder tip or outer canthus of the eye 
may be more valuable because microfilariae tend to concentrate in the upper part of the 
body. Up to six snips may be needed to be reasonably sure that infection cannot be detected. 
 
Techniques 
 
1 Skin snip. Clean skin with alcohol and allow to dry; lift up a small piece of skin on a sharp 
sterile needle. Slice off a piece 1–2mm2 with a sterile scalpel or razor blade. The piece should 
be deep enough to show white dermis and capillaries should ooze blood into the site. Place 
the skin piece in 0.2mL saline in the well of a microtitre plate. Fluid from the plate may be 
examined after half an hour to look for active microfilariae with the low power of the 
microscope. If microfilaria have not appeared, the plate should be covered in cling-film, 
allowed to stand for 24h at room temperature and be re-examined for emergent microfilariae 
which will by then usually be immobile. 
 
2 Punch biopsy. This technique is essentially the same but more elegant as it uses a Walsar 
corneoscleral punch to obtain the snip. However, these punches are expensive and difficult 
to keep sharp and sterilize. 
 
Count the numbers of microfilariae in each skin snip. You may need to stain some to 
differentiate microfilariae of onchocerca from other skin or blood microfilariae. Polymerase 
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chain reaction (PCR) techniques sometimes demonstrate microfilariae in skin snips from 
which no microfilariae have emerged. 
 
3 Slit lamp. Use a slit lamp to look for active microfilariae in the anterior chamber of the eye 
after the patient has spent 5 minutes in a ‘face down’ position to bring the microfilariae into 
view. 
 
4 Rapid diagnostic tests. A luciferase immunoprecipitation systems (LIPS) assay, which has 
been developed recently using a cocktail of four O. volvulus antigens, has 100%  sensitivity 
and specificity for O. volvulus using a rapid 15 minute format (QLIPS). This technique also has 
100% sensitivity and specificity values of 76, 84 and 93% for distinguishing O. volvulus from 
W. bancrofti, L. loa and Srongyloides stercoralis. 
 
A rapid immunochromatographic card test (Ov-16 card test) which detects IgG4 against 
recombinant Onchocerca antigen Ov-16 has a sensitivity > 75% and is 100% specific compared 
to skin snip microscopy as the gold standard. Ov16-containing RDTs are now being evaluated 
for surveillance and as indicators to stop MDA in defined populations. 
 
Skin-snip microscopy is less sensitive than newer biochemical methods, including skin-snip 
PCR, ELISAs, EIAs, and antigen detection. Recent advances include the development of a 
serum antibody test card using recombinant antigen to detect O. volvulus–specific IgG4 in 
finger-prick whole-blood specimens. A triple-antigen indirect ELISA rapid-format card test 
also appears promising. A highly sensitive and specific urine antigen dipstick test has also 
recently been developed. 
 
Other evidence  
 
•  Surgery. Palpable or ultrasound-detected subcutaneous nodules can be removed surgically 
to demonstrate adult worms, or aspirated with a needle to look for microfilariae. 
Diagnosis performed at LSTM Clinical Diagnostic Parasitology Laboratory: 
 
Management: 
Look for dual infection with Loa loa or lymphatic filariasis. 
 
Mono-infection with onchocerca: 

- Doxycycline 200 mg/day for 6/52 followed by Ivermectin 150 mcg/kg STAT after 4-6 
months. 

- Moxidectin can be used instead of Ivermectin (but not currently available in the UK as 
of December 2021).  

 
-Dual infection: 
See filariasis and loa loa sections (previous) 
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GNATHOSTOMIASIS (‘larva migrans profundus’) 
Gnathostoma spinigerum and/or Gnathostoma hispidum (roundworms) 

 
Transmission: 

- ingestion of third stage larvae in raw or undercooked protein food sources (e.g. 
freshwater fish, snakes, frogs, snails, chicken and pigs) or in contaminated water. 

 
Risk factors: 

- travel within endemic area 
- eating raw or undercooked foods such as those detailed above or ingestion of 

contaminated water 
 
Geographical distribution: 

- Endemic in Southeast Asia, most commonly in Thailand and Japan 
- South America, Middle East and Australia 

 
Clinical presentation: 

- localised, intermittent, migratory swelling in skin and subcutaneous tissues 
- can be painful, pruritic or erythematous. Lesions typically occur 3-4 weeks after 

ingestion and usually last 1-2 weeks. 
- within 24-48hours of ingestion can see variety of symptoms, inc generalised fatigue, 

fever, anorexia, nausea, vomiting, diarrhoea, epigastric pain, skin changes as above 
and urticaria, panniculitis with eruptions/boils/nodules in one or more areas, 
pulmonary symptoms with cough, chest pain, shortness of breath or haemoptysis – 
also possible to cough up worm.  

- Migration of the parasite throughout the body can cause diverse symptoms. GU – 
haematuria. Ocular – blindness, photophobia, pain, uveitis, iritis. CNS – 
radiculomyelitis, encephalitis, meningitis - headache followed by decreased sensation 
or paralysis. Can see cranial nerve palsies, neck stiffness. Raised intraocular pressure. 

 
Investigations: 

- within 24-48hours will normally see eosinophilia 
- visualise worm – urine, sputum or on ultrasound in skin 

 
Diagnosis performed at LSTM CDPL: 

- examination of whole worm 
 
Management: 

- albendazole 400mg BD for 21/7 or ivermectin 200mcg/kg for 2/7 
- albendazole may cause outward migration of larvae 
- ivermectin may cause temporary increase of cutaneous symptoms 
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PARAGONIMIASIS 
Paragonimus sp. e.g.  Paragonimus westermani 
 
Transmission and risk factors: 

- Paragonimus sp., multiple infective to humans (a lung fluke/trematode) 
- Eating raw, pickled or undercooked crustaceans (classically crab or cray fish meat), 

occasionally wild boar meat 
 
Geographical distribution: 

- SE Asia (90%) 
- West Africa 
- India 
- Central/South America 

 
Clinical Presentation: 

- Most infections are asymptomatic, with most symptomatic infections involving lungs 
- Early phase: may present with diarrhoea, fever, chest pain, urticaria, eosinophilia 
- Late phase: may have cough with haemoptysis, eosinophilia and transient pulmonary 

infiltrates. (may be considered a TB mimic) 
- Rarely, cutaneous manifestations are seen, which are painless subcutaneous 

migratory swellings (juvenile flukes) 
- Extrapulmonary paragonimiasis, when flukes migrate to other tissues including the 

brain, is rare with cerebral paragonimiasis the most common form (still <1% of all 
infections) 

 
Diagnosis: 

- Eosinophilia (may be absent) 
- Sputum, BAL, or stool microscopy for ova 
- Sputum may also contain blood and debris from necrotic lesions created by adults in 

bronchioles 
 

Diagnosis performed at LSTM CDPL: 
- Stool concentration 
- Sputum microscopy 
- May show cross reactivity with Fasciola antibody ELISA 

 
 
Management: 

- Praziquantel 25mg/kg TDS for 2/7 
- Alternative: triclabendazole   
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SCHISTOSOMIASIS “Bilharzia” 
 
Life cycle: 
 

 
 
Eggs released into freshwater in urine or faeces from infected human or animal. Eggs hatch 
and release miracidia. Miracidia penetrate intermediate snail host. Further development 
stages within snail culminate in release of cercariae. Human contact with contaminated water 
permits penetration of cercariae through skin, schistosomulae migrate through circulation to 
the liver, mature into adults and after 2-4 weeks these adult worms migrate to the region to 
which the species is tropic e.g. vesical venous plexus in S haematobium. Pairs of worms 
produce eggs after 1-3 months which migrate to lumens of either gastrointestinal tract or 
urinary tract and these are released in faeces or urine. Adult worms may persist for up to 30 
years, but more typically for 5-7 years.  
 
Transmission and risk factors: 
Disease caused by infection with Schistosoma species (trematode). Infection occurs following 
skin contact with contaminated fresh water when cercariae penetrate the skin. The life cycle 
of schistosomes requires a freshwater snail which acts as intermediate host. Infection may be 
acquired after a single exposure, a high worm burden may accumulate in those with recurrent 
exposure e.g. living in endemic countries. 
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Geographical distribution and site of disease: 

Species Geographical location Tropism/disease 

S. mansoni Africa and S. America Intestinal tract 

S. japonicum East Asia Intestinal tract 

S. haematobium Africa, Middle East, Corsica Genitourinary 

S.mekongi  Laos and Cambodia Intestines/liver 

S. Intercalatum West and Central Africa Intestinal/liver 

*mixed infection may be seen, and hybridisation amongst related species is possible. 
 
Clinical presentations: 
Symptoms are caused by the body’s reaction to ova and many infections are asymptomatic.  
 
Acute infection 
Swimmer’s itch: Localised dermatitis, at site of entrance of cercariae, only occurs at time of 
repeat exposure (a hypersensitivity reaction). 
Acute schistosomiasis syndrome (Katayama fever): Occurs 3-8 weeks after exposure. 
Hypersensitivity reaction to circulating antigens. One or more of the following symptoms may 
be present: Fever, urticaria and angioedema, chills, myalgias, arthralgias, dry cough, 
diarrhoea, abdominal pain, and headache. Rarely reported encephalitis. Significant 
eosinophilia usual after onset of symptoms. In the presence of cough or wheeze patchy 
infiltrates may be seen on chest imaging. Fever is not required for diagnosis. Often mild and 
resolution seen over days to weeks. 
 
Chronic infection 
Presentation will depend on tropism of schistosomes. 
Intestinal schistosomiasis: Presentation with abdominal pain, reduced appetite and 
diarrhoea. Heavy or chronic infection may cause intestinal bleeding and anaemia. Further 
complications may include polyps, dysplasia, bowel obstruction or appendicitis. 
Hepatosplenic schistosomiasis: The pathological process of hepatosplenic infection has two 
phases depending on age or duration of infection. In children or adolescents, non-fibrotic 
granulomatous inflammation occurs around eggs in periportal spaces. Hepatosplenomegaly 
is significant, but liver function may appear unimpaired. Changes reversible with treatment. 
In adults or those with chronic infection there is activation of hepatic stellate cells which 
deposit collagen in periportal spaces and fibrotic changes occur. As a result of this chronic 
liver disease, portal hypertension and oesophageal varices may develop.  
Pulmonary schistosomiasis: Pulmonary complications may occur in the context of 
hepatosplenic infection, where portal hypertension leads to formation of collateral vessels 
and a potential route for embolization of schistosome eggs into pulmonary vascular 
symptoms. Patients may present with dyspnoea, miliary changes may be seen on chest X-ray. 
Pulmonary hypertension and sequelae may develop. 
Genitourinary schistosomiasis: Genitourinary infection with S. haematobium may present 
with haematuria, after a longer duration of infection dysuria and frequency may develop. 
Treatment in early infection may reverse the granulomatous inflammatory changes, if 
commenced before development of calcification or fibrosis. Complications of longer standing 
infection may include obstruction, hydronephrosis, renal failure, secondary bacterial 
pyelonephritis, and bladder cancer. Genital infection may lead to infertility in males and 
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females, genital lesions due to S haematobium may be partially reversible with treatment. 
There is some evidence that genitourinary infection may increase risk of HIV acquisition. 
Immune complex glomerulonephropathy may occur in infection with any species of 
schistosome. 
Neuroschistosomiasis is a medical emergency. Neuroschistosomiasis may develop even in 
individuals with low level burden of disease. It results from either ova being transported to 
the CNS through arterial or retrograde venous blood flow or the migration of adult worms to 
the spinal cord or cerebral circulation and depositing eggs. Egg deposition is then followed by 
aggressive granulomatous inflammation, tissue destruction and scarring. Myelopathy (due to 
effect on spinal cord) is more common than cerebral involvement. 1-4% of spinal cord lesions 
in sub-Saharan Africa result from schistosomiasis infection. 
 
Diagnosis:  
See Dr Defres’ flow chart below for schistosomiasis investigation and treatment algorithm  
Asymptomatic patients: request FBC and schistosomiasis serology a minimum of 3 months 
after exposure. If serology is positive or eosinophils >0.5 referral to LSTM for further 
assessment. 
 
Symptomatic patients should be assessed at LSTM where appropriate investigations will 
include: FBC and schistosomiasis serology if not already performed, urine microscopy, stool 
microscopy on 3 samples. In suspected neuroschistosomiasis CSF samples would also be 
indicated for evaluation. In some cases biopsies e.g. rectal snip biopsy may be useful. 
 
Diagnosis performed at LSTM CPDL: 

- Stool concentration 
- Faecal PCR 
- 4-hour urine filtration, total collection between 10amand 2pm 
- Semen microscopy 
- Antibody test ELISA 

 
Management: 
Single dose Praziquantel 60mg/kg (or 3 doses of 20mg/kg over a day) 
Historically, 60mg/kg used for areas at risk for S. japonicum and 20-40mg/kg used for other 
types, but standard practice now is to give 60mg/kg for all (as often may be positive serology 
rather than identification of ova) 
 
For neuroschistosomiasis, steroid treatment is also required – e.g. prednisolone at a dose of 
1-2mg/kg or an equivalent dose of dexamethasone. The usual dose of praziquantel for 
neuroschistosomiasis is 50mg/kg daily in three divided doses for a minimum of 14 days. 
Treatment is individualised and management of parasitic neurological infections should be 
discussed with a TIDU consultant. 
 
In cases where more than 4 years have passed since exposure: assessment for end organ 
damage is indicated (see flowchart). 
 
NB. Praziquantel available in 500mg tablets, which can be halved 
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SPARGANOSIS 
Spirometra 
 

 
 
Transmission and risk factors: 
Infection with dog and cat tapeworms (cestodes) from the genus Spirometra causes 
sparganosis. Humans are not a definitive host but can act as secondary hosts. Acquisition is 
by either drinking contaminated water containing infected copepods (small crustaceans) or 
by eating undercooked or raw meat of animals such as fish, snakes or frogs which are also 
secondary hosts of this parasite. Distribution is worldwide but most identified human cases 
are recorded in southeast Asia. 
 
Clinical Presentation: 
Symptoms depend on the final location of the spargana which may migrate to almost any site 
in the body - including subcutaneous tissues, urinary tract, lungs, abdominal viscera or central 
nervous system. Neurological symptoms such as weakness, altered sensation headache or 
seizures may result from infections involving neurological system. Subcutaneous migration 
may be relatively asymptomatic.  
 
Diagnosis: 
Diagnosis is made by identifying a sparganum in affected tissue or by examination of the 
adult. Identification to species level is usually not necessary. 
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Management: 
Surgical excisions may be preferred if there are a low number of accessible lesions. Disease 
can recur if the spargana are not removed in their entirety.  Pharmacological options may 
include praziquantel or albendazole. Evidence regarding dosing is limited with a few studies 
showing high dose 25mg/kg TDS praziquantel or, in the case of cerebral sparganosis, 
50mg/kg/day praziquantel. 
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TOXOCARIASIS (visceral and ocular larva migrans) 
 

 
 
Transmission / Risk Factors: 
Human infection (as an accidental host) with dog or cat roundworms. Route of transmission 
is ingestion of eggs or ingestion of encysted larvae in raw/undercooked meat from a 
paratenic/secondary host. Most commonly the roundworm species is Toxocara canis, less 
commonly Toxocara cati. A common scenario for acquisition may be for example a child 
playing in a sandpit contaminated by dog or cat faeces. 
 
Geographical distribution: 
Toxocariasis is found worldwide but is more common in tropical regions. 
 
Clinical Presentation: 
Infection may be asymptomatic. Symptoms are related to granuloma formation or 
eosinophilic infiltration or eosinophilic abscesses at the site of larval migration. Larva migrate 
and then encapsulate often in liver or muscles. 
Symptomatic manifestation: ocular larva migrans (OLM) and visceral larva migrans (VLM) 
(both may occur in the same host) 
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VLM: Hepatitis and pneumonitis (with larval migration to liver and lungs). Fever, anorexia, 
malaise, cutaneous lesions (pruritic), eosinophilia. May have dyspnoea or non-productive 
cough from pulmonary involvement. 
Larvae may travel to the muscles, or the eyes (OLM). 
Other rare but serious complications of toxocariasis include cardiac or CNS involvement. 
Cardiac involvement is potentially life-threatening as heart failure or cardiac tamponade may 
occur. CNS involvement may result in epilepsy. 
OLM: Common symptoms – unilateral visual impairment, strabismus. OLM may present as 
uveitis, papillitis, endopthalmitis, scleritis. Invasion of the retina can result in retinal 
detachment (and blindness). 
 
Diagnosis: 
Eosinophilia (not usually present in OLM and may not be present in cutaneous infection or 
longer standing infections) 
Liver function tests may be abnormal. 
Serology: ELISA is less reliable for OLM than for VLM. Serum serology may be negative and 
vitreous titre positive. 
 
 
Management: 
Drug treatment with albendazole (400mg BD for moderate to severe disease). Mebendazole 
is inferior but can be used as a second line at a dose of 200mg BS for 21 days. Ocular 
involvement requires ophthalmology review. Steroids may be indicated in severe respiratory, 
myocardial, or CNS involvement. 
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TRYPANOSOMIASIS 
 

1 – HUMAN AFRICAN TRYPANOSOMIASIS (‘sleeping 
sickness’) 

  
 
For a succinct overview, see Buscher et al, Lancet, 2017. 
 
Life cycle: 

 
 
Transmission and Risk Factors: 
Vector: Tsetse fly, which transmits protozoan parasites: 
- Trypanosoma brucei rhodesiense (TbR): East African sleeping sickness.  

https://www.sciencedirect.com/science/article/pii/S0140673617315106?via%3Dihub
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(Zoonotic), rapid onset. 
 
-Trypanosoma brucei gambiense (TbG): West African sleeping sickness (although can occur as 
far east as South Sudan and northern areas of Uganda) and most common cause of African 
sleeping sickness. Transmission occurs only from human to human. Pigs may be possible 
reservoir but not classically seen as part of the cycle. 
 
Clinical presentations: 
Presentation is often non-specific and diagnosis is not possible based on clinical features 
alone. In addition presentation varies depending on the infecting subspecies, the host 
response and the stage of disease.  

- TbG has slower onset than TbR with weeks to months incubation and slowly 
progressive oligosymptomatic phase for months to years.  

- TbR has an incubation of <3 weeks and is typically acute with progression to Stage 2 
(see below) within a few weeks and death within 6 months.  

 
Both forms generally lead to death if untreated. Travellers from non-endemic areas generally 
have a significantly shorter incubation period of disease. 
 
Disease stages 

Stage 1, Haemolymphatic stage: Ulcerated 3-4cm chancre at site of the Tsetse bite 
may be seen in TbR, but is rare in TbG. Then it is followed by intermittent fever, 
painless lymphadenopathy (Winterbottom’s sign) and pruritus. Distribution of 
lymphadenopathy is commonly posterior cervical in TbG and submandibular, inguinal 
and axillary in TbR. Hepatosplenomegaly, oedema and endocrine dysfunction are 
more common in TbR than in TbG.  

 
Stage 2, neurological/meningoencephalitic stage: confusion, change in behaviour 
and marked disruption in sleep-wake cycle, other neurological signs may include 
hyper- or hypotonicity, tremor, choreiform or athetoid movement, weakness, ataxia 
or speech disorders. Fatal if untreated. 

 
Stage determination (i.e. assessment of neurological involvement) relies on the examination 
of cerebrospinal fluid (CSF) collected by lumbar puncture (LP). Patients with five or fewer 
white blood cells per μL and no trypanosomes in the CSF are classified as first stage, and those 
with more than five white blood cells per μL or trypanosomes in the CSF as second stage. 
Other markers for neuroinflammation (eg, intrathecal IgM and neopterin) have been 
proposed for improved stage determination; however, the added value of IgM is minimal and 
the quantification of neopterin is not currently possible under field conditions. 
 
Diagnosis: 
 
Serology: Serology is reliable in TbG but unreliable in TbR. For TbG a card agglutination test 
was developed around 40 years ago and is well suited for screening at risk populations in the 
field. Newer RDTs (TbG) are now available, affordable, specific, sensitive, and suitable for use 
in healthcare centres. These are not 100% specific and positive predictive value (PPV) of these 
tests is reduced in populations with lower prevalence. 
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Microscopic examination of lymph aspirate is used for confirmation of TbG infection. 
Parasitaemia is usually higher in TbR: diagnosis is from stained thin or thick blood or chancre 
aspirate examination or the more sensitive concentration technique.  
Giemsa stain thick blood smears: parasitaemia is higher with Rhodesian form - concentration 
technique is helpful.  
CSF examination as described above. 
 

- Diagnosis performed at LSTM CDPL:QBC blood concentration technique – EDTA 
sample must arrive at LSTM lab within 1 hour of being taken, if this will take longer 
glucose may be added to the sample but please telephone LSTM lab for advice 
01517053220 

- Blood film microscopy – EDTA sample must arrive at LSTM lab within 1 hour of being 
taken, if this will take longer glucose may be added to the sample but please telephone 
LSTM lab for advice 01517053220 

- TbR and TbG antibody tests available 
 
 
Management: 
Management choice will depend upon staging of illness, which in turn will likely require LP 
and CSF samples. 
 
TbG, West African sleeping sickness: 

-First stage:  
Pentamidine 4mg/kg IV/IM OD for 7-10/7 (administration should be preceded 
by ingestion of 10-20g of sugar to prevent hypoglycaemia and followed by rest 
for 1-2 hours due to risk of hypotension) 
Suramin is effective in the first stage of TbG disease but is avoided due to the 
risk of co-infection with onchocerciasis in the geographic areas where TbG is 
found. 

-Second stage: 
Nifurtimox 15mg/kg/day PO divided into TDS doses for 10/7 AND IV 
eflornithine 400 mg/kg/day divided as BD dose for 7/7 (nifurtimox-eflornithine 
combination therapy (NECT)) 
Second line treatment if NECT is not available: Eflornithine monotherapy for 
14 days. 

 
Fexinidazole – recently approved by WHO. Not yet available in UK but worth checking on 
future availability. 
 
See latest WHO guidelines for African trypanosomiasis treatment: 
https://www.who.int/trypanosomiasis_african/resources/9789241550567/en/ 
 
TbR, East African sleeping sickness: 

-First stage: 
Suramin 100mg IV as test dose, then 1 g IV on days 1,3,7,14 & 21  

-Second stage: 
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IV Melarsoprol 2.2mg/kg/day for 10/7 (+ prednisolone to reduce risk of 
melarsoprol induced encephalopathy). Adverse effects are relatively frequent 
(including encephalopathy occurring in 5-18% of cases and fatal in 10-70%) and 
may be severe.  
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2 – AMERICAN TRYPANOSOMIASIS (‘Chagas disease’) 
Trypanosoma cruzi 
 

 
 
For an excellent overview of American trypanosomiasis see Perez-Molina and Molina, 
Lancet, 2018 
 
Life cycle: 

 
 
Transmission/Risk factors: 
Transmitted by triatomine (Reduviid/kissing) bugs. These are found from the mid United 
states down to Patagonia. 
Vertical transmission is also possible (~1-5% of neonates born to infected mothers) 
 
Stages: 
-Acute disease: 1-2 weeks (up to 2 months) post infection, and lasts 8-12 weeks 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)31612-4/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)31612-4/fulltext
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• Chagoma: Red indurated lesion at site of inoculation. 

• Romana’s sign: conjunctivitis and periorbital swelling causing unilateral periorbital 
changes +/- ipsilateral lymph node enlargement 

• Systemic features: fever, malaise, hepatosplenomegaly and lymphadenopathy. 

• Cardiac involvement: acute myocarditis, may lead to conduction problems or 
ventricular dysfunction. 

• Meningoencephalitis 
 
-Intermediate stage:  
Asymptomatic period post resolution of acute illness after 8-12 weeks. Detectable 
parasitaemia (circulating parasite levels decrease rapidly and are undetectable by most 
methods within a few months) and detectable antibodies but usually asymptomatic with 
normal ECG and CXR findings 
 
-Chronic stage: Approximately 20-40% develop cardiac/GI involvement with cardiac (Chagas 
cardiomyopathy) involvement more common than GI disease (mega disease: 
colon/oesophagus).  
 
-Recrudescence in immunocompromised patients 

• Clinically similar to acute Chagas. 

• Post-transplant patients may develop skin lesions resembling cellulitis which may 
necrose. 

• Meningoencephalitis common in people with HIV 

• Sub-cortical brain abscesses similar radiologically to cerebral toxoplasmosis (but 
toxoplasma commoner in thalamus and basal ganglia).  

• Cardiac failure and arrhythmias also common. 
 
Diagnosis: 

-Acute stage/intermediate stage:  

• Wet prep or Giemsa stain of blood. 

• Serology. 

• Biopsy of bone marrow or lymph node maybe helpful in immunocompromised 
patients. 

-Chronic stage: 

• Difficult to find parasites. 

• Serology: do 2 different tests ELISA, IFA, immunoblot. 

• PCR. 
 
Diagnosis performed at LSTM CDPL: 

- If applicable - QBC blood concentration technique – EDTA sample must arrive at LSTM 
lab within 1 hour of being taken, if this will take longer glucose may be added to the 
sample but please telephone LSTM lab for advice 01517053220 

- If applicable - Blood film microscopy – EDTA sample must arrive at LSTM lab within 1 
hour of being taken, if this will take longer glucose may be added to the sample but 
please telephone LSTM lab for advice 01517053220 

- Serology: antibody ELISA available 
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Management:  

Acute disease:  
-Benznidazole: 5-7mg/kg/day PO in BD doses for 60/7, or 
-Nifurtimox: 8-10mg/kg/day PO in QDS doses for 120/7 

 
Indeterminate stage: treat as above if age < 50 yrs and no evidence of end organ 
disease. 

 
Chronic (end organ disease): Antiparasitic agents of no benefit. Manage symptoms / 
complications with specialty input. 
 

 
  



Tropical Medicine Handbook, v10.0 July 2022 
 

99 | P a g e  
 

VISCERAL LEISHMANIASIS 
'Kala-azar' (black sickness) 
 
Life cycle: 

 
 
Transmission/risk factors: 
Infection occurs following bite from female sandfly 
- Phlebotomus in Old World, Lutzomyia in New World 
[or blood transfusion, infected needles, congenitally] 
 
- sandfly infected by taking up amastigotes with blood meal - in stomach of sandfly 
amastigotes multiply by simple fission - form flagellated metacyclic promastigotes, which are 
motile and migrate to proboscis - infectious to new hosts (process takes 1-2 weeks) 
 
Geographical distribution / epidemiology: 
- L. infantum - Mediterranean, Middle East, central Asia, China -- canine reservoir 
- L. donovani - India, East Africa -- human reservoir 
- L. chagasi - South and Central America -- canine reservoir 
 
HIV and leishmaniasis coinfection: 
- synergistic proliferation and disease progression with HIV and leishmaniasis 
- HIV positive more likely to develop VL 
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Clinical presentation: 
- incubation period usually 2-6months, but can be >10 years 
- males 3:1 females 
- onset usually insidious, with low grade fever, progressive splenomegaly (can become 
massive), hepatomegaly, lymphadenopathy (esp in Africa), anaemia, anorexia, wasting and 
pigmentation in people with dark skin -- can also see epistaxis and cough 
- acute: swinging fever and other symptoms resembling malaria 
- specific cutaneous lesions are uncommon at time of original presentation 
- high mortality: 85-90% untreated, 0-50% treated 
 
Diagnosis: 
Serological testing: 

- indirect fluorescent antibody test (IFAT) and ELISA have sensitivities and 
specificities >95% 
- can also use direct agglutination tests, which are sensitive and specific, but some 
difficulties with clinical interpretation as may be positive in many people in endemic 
areas and remain positive after successful tx 
- serology unreliable in immunocompromised pts 

 
Parasitological evidence: 

- gold standard for VL dx is amastigotes of L. donovani, most seen in splenic aspirates > 
bone marrow > lymph node 
- various PCR testing under development 

 
Diagnosis performed at LSTM CDPL:  

- PCR carried out on a skin biopsy the size of a grain of rice OR bone marrow taken into 
EDTA. Less sensitive results have been gained when using EDTA blood, aspirates or wax 
sections from histopathological blocks. However, these can be used and have had valid 
results gained. Contact LSTM lab for advice 01517053220. PCR buffer can be requested 
from the diagnostic lab 

- Examination of histology sections for parasites 
- Examination of impression smears for parasites 
- Examination of bone marrow smears for parasites 
- Antibody test, may not be useful in cutaneous cases or in HIV positive patients. 
- A biopsy can be sent to RLUH Histology for staining of sections – formalin can be 

requested from the LSTM diagnostic lab 
 
Management: 

- pentavalent antimonial (SbV) meglumine antimonate (Glucantime) -- SEs include 
pancreatitis and cardiotoxicity (NB: the pentavalent antimonial sodium stibogluconate 
“Pentostam” is no longer available in the UK) 
- amphotericin B - sometimes used in regions with high levels of resistance to SbV (e.g. 
Bihar, India) -- SEs anaphylaxis, fever, chills, bone pain 
- liposomal amphotericin B - amphotericin toxicity is reduced and efficacy enhanced 
by lyophilisation -- very expensive 
- pentamidine - widespread resistance and toxicity has curtailed use 
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- miltefosine - first highly effective oral tx - however is abortifacient and teratogenic. 
Also has long half-life and narrow therapeutic index so there are concerns re resistance 
- aminosidine (paromomycin) 
- combination tx: means of mitigating against resistance, shortening tx duration and 
reducing likelihood of relapse 

 
Post kala-azar dermal leishmaniasis (PKDL): 
- occurs following treatment for VL within 6 months-2 years in Sudan and Bangladesh 
- initially macules and papules around the mouth, gradually spread over face and sometimes 
more widely 
- hypopigmented macules may resemble vitiligo, or develop into nodules and resemble 
lepromatous leprosy 
- papules and nodules are full of amastigotes and may persist for >20 years (therefore 
important reservoir) 
- in Sudan, half of cases recover spontaneously 
- in Indian subcontinent, vast majority require treatment 
 
UK National Leishmaniasis MDT 
 
There is a UK national leishmaniasis MDT on the 1st Friday of each month from 11.30-12.30. 
led by Professor Peter Chiodini. Email uclh.LeishMDT@nhs.net  for more information/if you 
have a patient to discuss 
 
  

mailto:uclh.LeishMDT@nhs.net
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CUTANEOUS LEISHMANIASIS 
 
Life cycle and transmission/risk factors (see section on visceral leishmaniasis above) 
 
Geographical distribution / epidemiology: 

• Old World: L. tropica, L. major and L. aethiopica; also L. infantum and L. donovani. 

• New World: L. mexicana species complex (especially L. mexicana, L. amazonensis and 
L. venezuelensis) and Viannia subgenus (most notably L. [V.] braziliensis, L [V.] 
panamensis, L. [V.] guyanensis and L. [V.] peruviana); also L. major-like organisms and 
L. chagasi. 

 
The clinical spectrum of disease may be classified as follows: 
• cutaneous leishmaniasis (CL); 
• diffuse cutaneous leishmaniasis (DCL); 
• leishmaniasis recidivans (LR); and 
• mucocutaneous leishmaniasis (MCL), also known as mucosal leishmaniasis (ML). 
 
Over 95% of all cases of CL occur in Afghanistan, Algeria, Syria, Iran, Brazil and Colombia, with 
600,000 to 1,000,000 new cases reported annually worldwide. Ninety per cent of all cases of 
ML occur in Bolivia, Brazil and Peru. 
 
Recently, the presence of endosymbiotic Leishmania RNA virus (LRV) has been identified as 
an important virulence factor in Viannia sub-genus species in the New World (LRV-1) and in L. 
aethiopica in the Old World (LRV-2). Infections associated with LRV are likely to be more severe 
and more difficult to treat. 
 
Clinical presentations 
 
Cutaneous leishmaniasis (CL) 

• incubation period variable, usually several weeks 

• Papule at site of infection -> nodule -> ulcer with central depression and raised 
indurated border -> untreated persists/enlarges over mths/yrs -> heals -> atrophic scar 

• Healing time varies with different species, for example from 2–6 months (L major), 3–
9 months (L mexicana), and 6–15 months (L tropica, L braziliensis, L panamensis). 

• Some lesions do not ulcerate but persist as nodules or plaques  

• Some patients have more than one primary lesion or may develop satellite or 
sporotrichoid (L. [V.] panamensis and L. [V.] guyanensis) lesions. Koebner phenomena 
and ‘seeding’ at sites of skin trauma, including tattoos, also may occur. 

 
Diffuse cutaneous leishmaniasis (DCL) 
The following species are usually involved: Old World: L. aethiopica—Ethiopia, Kenya; and 
New World: L. mexicana, L. amazonensis, L. venezuelensis. 

• DCL closely resembles lepromatous leprosy.  
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• Single lesion -> multiple diffuse soft fleshy nodules or plaques (containing enormous 
numbers of amastigotes) with areas of depigmentation. Ulceration unusual. 

• Unlikely to resolve spontaneously and is difficult to treat. 
 
Leishmaniasis recidivans (LR) – also known as lupoid leishmaniasis 

• relatively rare form most frequently seen in Iran and Iraq  

• LR resembles lupus vulgaris and usually affects the face, sometimes invading mucous 
membranes.  

• Lesions wax and wane, persisting for 20–40 years, with scarring as they heal. 

• The combination of scarring and signs of active inflammation is characteristic of the 
condition. 

 
Mucosal leishmaniasis (ML) – also known as espundia 

• Severe complication of New World CL, mostly caused by the Viannia subgenus, 
particularly L. (V.) braziliensis, L. (V.) panamensis and L. (V.) guyanensis.  

• More likely in people with LRV-1 positive strain 

• Usually onset a few years after resolution of original cutaneous lesion but can occur 
simultaneously or decades later.  

• Amastigotes spread from skin to naso-oropharyngeal mucosa by haematogenous and 
lymphatic dispersal  

• Chronic nasal congestion -> nodule next to nostril -> granulomatous destructive 
lesions with chronic ulceration -> secondary bacterial infections -> cartilaginous 
destruction with facial cavities.  

 
CL and HIV coinfection 

• Wide range of clinical presentations, 

• Sometimes simultaneous 

• papular, nodular, lepromatous, infiltrative, ulcerative, diffuse, psoriaform, cheloid, 
histioid and Kaposi’s sarcoma-like.   

• VL may have cutaneous manifestations and CL may have visceral manifestations.  

• Lower efficacy of treatment, higher likelihood of complications (including IRIS when 
ART initiated) and recurrence 

 
Diagnosis: 
For the cutaneous leishmaniasis testing pathway see https://www.lstmed.ac.uk/CDPL and/or 
discuss with jayne.jones@lstmed.ac.uk  
 
CL and DCL 
Parasitological diagnosis is usually made by biopsy of the edge of the ulcer or other lesion.  

https://www.lstmed.ac.uk/CDPL
mailto:jayne.jones@lstmed.ac.uk
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(CDPL Leishmania testing manual) 
 
The specimen obtained can be divided in portions for: 

1. an impression smear (touch preparation) on a microscope slide that is then fixed with 
methanol and stained with Giemsa; 

2. histopathology (less sensitive than impression smear); 
3. culture on Novy, MacNeal and Nicolle’s (NNN) medium; and 
4. PCR (useful to distinguish Viannia from non-Viannia sub-genus infections) 

  
Other techniques that are sometimes used include needle aspirates and dermal scrapings. If 
LRV testing available can be useful (not available at LSTM). 
 
LR and ML 

• Organisms usually scanty in affected tissue, therefore PCR and culture preferred  

• Serology unhelpful unless other diagnostic methods have failed. False positive with 
lepromatous leprosy.  

 
Management 
 
Before commencing treatment, the following issues should be considered: 

• the number, size, evolution and persistence of lesions; 

• the location of lesion(s) (e.g. on the face); 

• whether the patient has, or is at risk of, ML, DCL or LR;  

• whether the patient is immunocompromised; and 

• other features (e.g. the presence of nodular lymphangitis). 
 
CL 
Cosmetically unimportant lesions caused by non-destructive and non-metastasizing species 
usually heal spontaneously and therefore may not require active treatment.  
 
The key questions for choosing appropriate CL treatment are ‘who needs parenteral 
treatment’ and ‘for how long’? It is useful to classify clinical presentations as ‘simple’ or 
‘complex’ based on the following criteria: 

• “Simple”: single skin lesion <40mm in diameter without cosmetic problems or 
lymphatic/lymph node spread 
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• “Complex”: > 2-3 lesions; > 40 mm diameter; lymphatic / lymph node spread; 
cosmetic problems; functional problems; failure to respond to treatment as a 
“simple” lesion.  

 
Local, topical and physical treatments 
 
Various local, physical and topical therapies are sometimes used for simple lesions, including: 

• heat treatment or cryotherapy; 

• photodynamic therapy; 

• topical amphotericin B (L. major); 

• intralesional antimony therapy; and 

• paromomycin ointment. 
 
NB: Treatment with paromomycin may result initially in increased ulceration, so it is best 
avoided for lesions on the face. 
 
Oral and parenteral treatments 
 
Generally, “simple” clinical presentations can be treated with local/topical or oral treatments 
and “complex” clinical presentations with parenteral 
 
Oral Treatment 
 
For simple lesions: 
Ketoconazole—modest activity against L. mexicana, L. (V.) panamensis and possibly L. major. 
Itraconazole—better tolerated than ketoconazole but may be less effective against the 
Viannia subgenus and L. major. 
Fluconazole – variable effectiveness against L. major. High dose may be effective against L. [V.] 
braziliensis.  
 
Miltefosine— treatment of choice for New World CL due to Viannia sub-genus species. Also 
used successfully in the treatment of Old World CL, in the treatment of individuals with 
refractory DCL and in the treatment of CL in immunosuppressed patients.   
 
Parenteral treatment 
Pentavalent antimony therapy with meglumine antimoniate (i.v. or i.m.) remains the optimal 
option if optimal effectiveness is important.  
Liposomal amphotericin B sometimes used to treat CL with L. infantum but poor response to 
Viannia sub-genus species  
 
Short-course pentamidine has been shown to be effective in Colombia where disease is 
predominantly caused by the Viannia subgenus. 
 
Old and New World DCL can be treated with a combination of meglumine antimoniate and 
paromomycin.  
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LR may be treated with parenteral or intralesional meglumine antimoniate, or may respond 
to heat treatment. 
 
ML treatment is of greater importance. Adequate systemic treatment of cutaneous lesions is 
assumed (but not proven) to decrease the risk of mucosal disease. ML is harder to treat than 
cutaneous lesions and becomes increasingly so as it progresses. Treatment is with meglumine 
antimoniate for 28 days. Alternatives are miltefosine or liposomal amphotericin B. 
Concomitant corticosteroids are indicated if respiratory compromise develops.  
 
 
Table of CL Treatment  
 

Treatment Curative efficacy 

Local therapy 
Cryotherapy+intralesional antimony 
0.2–5 mL every 3–7 days ×5–8 
treatments, or until healed 

OWCL: L. major, L. tropica: 89–100 %; L. 
donovani: 100 % 
 
NWCL: L. (V.) braziliensis (ILSb alone): 70–80 % 

Topical 15 % paromomycin/12 % 
methylbenzethonium ointment,  
OR 15 % paromomycin/0.5 % 
gentamicin BID 
×10–20 days 

OWCL: L. major: 41–82 %  
 
NWCL: L. (V.) panamensis: 79–90 %; L. (V.) 
braziliensis, L. mexicana: 91 %; L. (Viannia) spp. 
mixed: 79 % 

Thermotherapy 
Single treatment 50 °C for 30–60 min 

OWCL: L. major: 48–82 %; L. tropica: 54–98 % 
 
NWCL: L. mexicana: 90–95 %; L. (V.) 
panamensis: 58 %; L. (V.) braziliensis: 58–64 %  

Systemic therapy 
Pentavalent antimonials (meglumine 
antimoniate)  
 
20 mg/kg/day IV/IM × 10-20 days 

OWCL: L. major: 54 %–81 (81 % with 
adjunctive pentoxifylline); L. tropica*: 41–53 
%; L. aethiopica: 85 %. 
 
NWCL: Most species: 70–96 %; L. (V.) 
guyanensis: 55–90 %, region specific  

Miltefosine 2.5 mg/kg/day PO ×28 days 
(max dose: 150 mg/day) 
Formulation: 50 mg capsules 30–44 kg: 
50 mg 
BID  ≥45 kg: 50 mg TID 
OR Liposomal amphotericin B 3 mg/kg 
IV daily ×5–7 doses (preferred)  
OR Amphotericin B deoxycholate: 0.5–
1.0 mg/kg IV 
every other day ×20–30 days 
(alternative) 

OWCL: L. major: 81–88 %  
 
NWCL: L. (V.) panamensis: 60–94 %; L. (V.) 
braziliensis: 33–88 %; L. (V.) guyanensis: 71 %; 
L. mexicana: 60 % 
 
80–90 % in non-randomized studies for both 
OWCL and NWCL  

Fluconazole 200–600 mg PO daily ×4–6 
weeks 

OWCL: L. major: 400 mg 81 %; 200 mg 44–79 
%  
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NWCL L. (V.) braziliensisb: 8 mg/kg/day: 100 %;  
6.5 mg/kg/day: 93 %; 5 mg/kg/day: 75 % 

Pentamidine 2–3 mg/kg IV/IM daily or 
every other day ×4–7 doses 

NWCL:  L. (V.) panamensis, L. (V.) guyanensis: 
>90 % ; lower efficacy 60 % reported in some 
recent studies  
L. (V.) braziliensis: 35–86 %  

* Pentavalent antimonials 20 mg/kg per day for 15 days plus oral allopurinol 20 mg/kg for 
30 days to treat LR caused by L tropica. 
 
(Adapted from Showler AJ, Boggild AK. Cutaneous leishmaniasis in travellers: a focus on 
epidemiology and treatment in 2015. Curr Infect Dis Rep. 2015 Jul;17(7):489. doi: 
10.1007/s11908-015-0489-2. PMID: 26031962) 
 
UK National Leishmaniasis MDT 
 
There is a UK national leishmaniasis MDT on the 1st Friday of each month from 11.30-12.30. 
Email uclh.LeishMDT@nhs.net  for more information/if you have a patient to discuss 

mailto:uclh.LeishMDT@nhs.net
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OTHER BACTERIAL INFECTIONS 

• Anthrax 

• Meliodosis 

• Rickettsioses 
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ANTHRAX 
 
Cause: 
Bacillus anthracis 
 
Transmission/Risk Factors: 
A zoonotic disease affecting ruminants.  
Consider risk factors for anthrax in returning travellers with fever of unknown cause or new 
skin lesions. Such risk factors may include drumming (cutaneous and inhalational anthrax 
reported) or other exposure to animal hides (or wool) or direct contact with infected animals, 
meat or ingestion of meat from affected animals.  
Anthrax is a notifiable disease. 
 
Geographical distribution: 
Most common in agricultural regions in central and South America, sub-Saharan Africa, 
central and southwestern Asia and southern and eastern Europe. Human anthrax is rare in 
Western Europe and North America. Outbreaks in the UK have been associated with IV drug 
use. Elsewhere inhalational anthrax has been associated with bioterrorism activity. 
 
Presentations: cutaneous, ingestion, injection or inhalation. May be complicated by anthrax 
meningitis. Meningitis may occur with no clear port of entry. Mortality is high in anthrax 
meningitis and in fulminant phase of inhalational anthrax. 
Cutaneous anthrax: itching at contact site with subsequent development of painless papule 
becoming enlarging ulcerated vesicle and then a depressed black eschar over the course of 7-
10 days. One third of patient are febrile. Typically there is localised oedema, and there may 
be secondary vesicles and regional lymphadenopathy. Incubation period of cutaneous 
anthrax is usually 1-7 days, case fatality is <2 % with appropriate antimicrobial therapy. 
Ingestion anthrax: Incubation 1-7 days after eating contaminated meat. CFR with treatment 
is 40%. Early symptoms included fevers, chills. Oropharyngeal symptoms included severe sore 
throat, dysphagia, neck swelling and lymphadenopathy. Intestinal symptoms may include 
nausea, vomiting, diarrhoea (possibly dysentery). Shortness of breath, shock and death may 
occur 2-5 days after onset. 
Injection anthrax: 1-4 days post exposure, CFR >25%. Severe soft tissue infection, swelling 
(disproportionate to pain), oedema, erythema and bruising at site of injection.  
Inhalational anthrax: Usually presents <7 days after exposure. (may be up to 2 months!) CFR 
around 45%. Early symptoms, fevers, chills, fatigue. Cough, shortness of breath, chest pain 
and nausea and vomiting. Progression of symptoms may include altered mental state and 
worsening of respiratory symptoms. 
CT thorax may show widening of mediastinum or pleural effusion. There may be clinical and 
diagnostic benefit to drainage of pleural effusion, where toxin may accumulate. 
Anthrax meningitis: may be preceded by any of the clinical forms of anthrax, or in isolation. 
50% of cases follow cutaneous anthrax. Presentation: severe headache, altered mental state, 
other neurological findings. Usually, but not always, fatal. Lumbar puncture advised in the 
absence of contraindications in all cases of systemic anthrax infection. 
 
Diagnosis: 
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• Culture and isolation of Bacillus anthracis. This is a Hazard Group 3 organism. If B. 

anthracis is suspected clinically send samples directly to RIPL/Porton Down without 

performing any further manipulations. Processing should be in Containment Level 3 

laboratory, using a Class 1 protective cabinet. Liaise ahead with relevant laboratories 

and IPC teams prior to taking/sending samples 

• PCR (RIPL): suitable sample types including plasma, tissue biopsy, post-mortem tissue, 

culture, eschar, lesion washings, suspect colonies 

• ELISA 

• Immunohistochemistry testing. 

Management: 
Early treatment with antibiotics is effective. 
An inactivated vaccine (with no previous large scale efficacy trials) is available for individuals 
identified to have significant risk of potential exposure either through routine occupational 
tasks or risk of one-off high-level exposure. Laboratory staff routinely working with this 
organism would be included in those for whom vaccination is advised. 
 

Systemic anthrax suspected or confirmed, 
meningitis suspected or cannot be excluded 

Ciprofloxacin AND meropenem AND 
linezolid 
PLUS antitoxin. 
Treatment duration minimum 2-3/52 or 
longer if required until patient clinically 
stable 

Systemic anthrax suspected or confirmed, 
meningitis excluded 

Ciprofloxacin OR levofloxacin OR 
meropenem OR (if penicillin MIC <0.5) 
penicillin/amoxicillin 
AND clindamycin OR linezolid 
PLUS antitoxin 
Minimum treatment duration 2/52 - tx until 
clinically stable 

Cutaneous anthrax with head and neck 
involvement or significant oedema 

Treat as per systemic anthrax infection 

Cutaneous anthrax without systemic 
involvement 

Natural exposure: Single agent treatment 
for 7-10/7. Ciprofloxacin OR doxycycline OR 
levofloxacin OR moxifloxacin 

Exposure related to bioterrorism/aerosol 
exposure suspected. 

Duration of treatment 60 days 

 
Consider adjunctive glucocorticoids. Pleural fluid should be drained early and thoroughly. 
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MELIOIDOSIS 
 
Cause: 
Burkholderia pseudomallei 
 
Transmission and geographical distribution: 
- exposure to soil or surface water in South East Asia or Australia 
- commonly seen in rainy season, being barefoot in rice paddies 
- can find bacteria in well water in endemic areas 
- route of transmission not known (?via skin abrasions) 
 
Risk factors: 
- soil contact >90% 
- DM 60% 
- alcohol 
- renal disease, thalassaemia, malignancy, immunosuppression 
 
Clinical presentation: 
-- a multitude of clinical presentations (like syphilis, some consider Melioid as another great 
mimic!) 
- acute infection get fever and sepsis -- pyrexia ongoing for ~9 days after commencing 
appropriate tx 
- any site -- bacteraemia and pneumonia most common 
- children can develop a parotitis, which requires surgical drainage (although do not get 
systemic pyrexia syndrome, have cold abscess) and can give PO abx if well 
- chronic disease with either fever/night sweats/weight loss -- CXR often same as TB 
- 'cartwheel' abscess of the liver in endemic area (difficult to distinguish from K. pneumoniae 
clinical picture) 
 
Diagnosis: 
- microbiological diagnosis (throat swab, blood and urine) 
- B. pseudomallei is not a commensal - any positive result is diagnostic for melioidosis 
- category 3 organism, needs high level safety system 
- grows on culture with multiple different colonies 
- intracellular organism 
 
 
Management: 
- ceftazidime 10-14/7 up until pyrexia settled (mortality still up to 50%) 
- then co-trimoxazole for at least 12 weeks or, in case of osteomyelitis/CNS/mycotic 
aneurysms may need 24 weeks or longer of eradication treatment to prevent relapse  
- there is ~20% chance of relapse without eradication treatment 
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RICKETTSIAL DISEASES 
 
Rickettsioses are diseases caused by organisms within the Rickettsiales order – obligate 
intracellular Gram negative bacteria. Orientia tsugsugamushi (scrub typhus), Anaplasma 
(anaplasmosis) and erlichia (erlichosis) are also within this family. Most are transmitted by 
ticks, some are transmitted by fleas, mites or lice.  
 
Species vary according to geographical location and clinical presentation may vary from host 
to host. Around 2% of cases of fever in returning travellers are diagnosed as rickettsial 
infections. 
 
Two main groups of illness are caused by Rickettsia genus: spotted fevers group (mainly ticks, 
a few transmitted by mites) and typhus groups (lice and fleas).  
  
Incubation period – a few days to a few weeks. 
 
Clinical presentation: 
As well as fever, headache, myalgia and rash (most spotted fever group infections, but not 
all) rickettsial infections may cause arthralgia, hepatosplenomegaly, lymphadenopathy. 
Eschars at the site of bite (tache noire) may also point to the diagnosis of rickettsiosis. 
Thrombocytopenia and a normal or low white cell count are usual.  
Frequency of complications is affected by many elements including infecting species, host 
factors and delayed access to treatment. Uncomplicated infections may resolve after 2-3 
weeks. 
Complications may include neurological cardiac, ocular, renal involvement or 
haemophagocytic syndrome. Rickettsial infections can cause direct vascular injury. 
 
Management: 
Rickettsiae are sensitive to tetracyclines and treatment with doxycycline is first line. In the 
event of allergy to doxycycline alternative options may include azithromycin or 
chloramphenicol. Treatment should not be delayed while awaiting confirmatory diagnostic 
tests. 
 
Diagnosis: 
A rickettsial panel may be requested from RIPL  
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Examples of spotted fever group (>20 distinct rickettsia species cause disease in humans) 

Rocky mountain 
spotted fever 
(Tick: R. rickettsii) 
 

United States esp. South eastern and 
South central states e.g. Arizona, 
Canada, Mexico, Central America, and 
in parts of South America (Bolivia, 
Argentina, Brazil, and Colombia) 
 
Major complications include: 
encephalitis, non-cardiogenic 
pulmonary oedema, adult respiratory 
distress syndrome, cardiac 
arrhythmias, coagulopathy, 
gastrointestinal bleeding, and skin 
necrosis. 
 

Purpuric rash in 45%. 
Blanching erythematous 
rash with papules, evolves. 
Centripetal.  
Rash often occurs after 3-5 
days of symptoms. 
No eschars. 
Conjunctivitis, ECG 
abnormalities, abdominal 
pain may be present. 
No lymphadenopathy 
Presentation is variable and 
diagnosis can be difficult. 
 
Pre-antibiotics CFR 30-80%. 
More recently CFR down 
0.3% (higher where ltd 
access to healthcare) 
 
Neurological complications 
may cause long term 
sequelae 

Rickettsial pox 
(Mite: R. akari) 
 

New York, Ukraine, Korea, Slovenia Eschars common, may be 
multiple. Initial bite site – 7-
10 days after bite develop a 
papule, then vesicle then 
crusting and eschar. Fever 
precedes rash by 24 hours. 
Rash not purpuric.  
Maculopapular rash – may 
become vesicular. 

Mediterranean 
spotted fever also 
known as 
boutonneuse 
(Tick: R. conorii) 

Countries adj. Mediterranean Sea, sub-
Saharan Africa, Greece, India, and in 
areas around the Black Sea, such as 
Turkey, Bulgaria, and Ukraine 
 
Severity may partly depend on strain 
e.g. mortality of 29% documented in R. 
conorii israelensis 

Purpuric rash in 10%, 
majority have mac-pap rash. 
Rash may occur a few days 
after abrupt onset of 
symptoms. 
Rare to have 
lymphadenopathy 
Eschar common. 

African Tick bite 
fever (R. africae) 
 

Africa, Eastern Caribbean May have multiple eschars 
Generalised rash may be 
present – vesicular or mac-
pap. 
Lymphadenopathy common 
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Some other rickettsial conditions 
 

Scrub Typhus  
(mite: O. tsutsugamushi) 

East Asia, Southeast Asia, the Indian subcontinent, Oceania, 
and northern, tropical Australia 

Typhus fever 
Endemic Typhus 
(Flea: R. typhi) 

Also known as endemic typhus, rodent fleas, occurs when 
humans living in close contact with rodents) 

Typhus fever 
Epidemic Typhus 
(body lice: R. prowazekii) 

Transmission typically increased in cold, overcrowded 
conditions with limited access to hygiene. Some 
transmission from sylvatic reservoirs e.g. flying squirrels in 
USA (vectors in these cases being squirrel lice and fleas). 
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BITES AND ENVENOMATIONS 
• Emergency snakebite Protocol 

• Snakebite 

• Animal 

• Arthropod and Aquatic 
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SNAKEBITE EMERGENCY SOP LSTM Herpatarium 
 
A large collection of medically important venomous snake species is kept at the Liverpool School of 
Tropical Medicine. These snakes are regularly handled by trained personnel when extracting venom, 
which is used in research as well as antivenom production. Although a range of safety protocols are 
in place to protect staff from a snakebite, some risk exists. Time to treatment is an important 
determinant of outcome; the following SOPs supports the safe and rapid transfer of a bitten 
individual to the Royal Liverpool Hospital and, if necessary, the administration of an appropriate 
antivenom. 
 

 
Emergency Procedure In The Event Of A Bite 

 
Responders to the panic alarm must NOT enter the Herpetarium unless accompanied by 

competent CSRI staff 
Immediately following the bite: 

➢ Victim calls for assistance from CSRI staff, either directly or if needed, activates the panic 

button. 

 
➢ The snake must be secured as a priority 

o If possible, the snake should be returned to its original cage. 

• If not possible, secure in the labelled twist-lock bins. 

• As a last resort, the snake is to be left in the room, the door locked, and 

appropriate signs put up indicating a loose snake. 

 
➢ Victim is placed in the wheelchair and kept calm and encouraged to remain motionless. 

 
➢ The responding assistant seeks additional help if needed.  

o Activating the panic alarm. 

o Calling additional CSRI staff who are familiar with the snake-bite procedure. 

Once the snake is secured and victim is in the wheelchair, assistant then: 
 

➢ Informs Prof Lalloo (0771-039-2798) of bite incident 

 

➢ If no immediate response from Prof Lalloo - calls LSTM Duty Doctor (0790-991-0899) 

 
➢ Calls Royal Liverpool Hospital, Ward 3Y (0151 706 2436) informing staff of: 

o The bite and biting species 

o Required anti-venom and it’s SKU code (on the yellow card) 

o Imminent arrival of the victim 

o the following antivenoms are stocked in Royal pharmacy: 

o SAIMR polyvalent: 10 vials 

o SAIMR boomslang specific:  2 vials 

o SAIMR Echis specific:  2 vials 

o Any others can be obtained from Movianto 

 
➢ Place the anti-venom (yellow card on cage) into the “bite protocol” lanyard kept on the 

procedure room wall. (Emergency contacts number inside and abbreviated SOP) 

https://movianto.com/
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➢ Place “bite protocol” lanyard around victims’ neck.  

 
➢ Take victim by wheelchair to Ward 3Y, Royal Liverpool Hospital. 

 
➢ Get someone else to inform Lalloo, Casewell or nominated CSRI staff member (see 

below), and Safety Officer.   

o If no response, send text message to Lalloo and Casewell and continue with 

protocol. 

o Prof Lalloo – 0771 039 2798 

o Prof Casewell – 0781 105 7341 

 
➢ Provide hospital physician with “bite protocol” lanyard containing emergency contact and 

SOPs. 

 
➢ Once victim is under hospital care, inform the following of progress 

o Prof Lalloo – 0771 039 2798 

o Prof Casewell – 0781 105 7341 

o LSTM Operations Manager – 0151 705 3185 

o Head of Estates, Kevin Stewart – 0785 104 4330 

o LSTM Biological Safety Officer, David Simpkin – 07808775206 

 
➢ Return to LSTM to ensure all information is accurately and appropriately disseminated 

and recorded.  

 
➢ Assist Casewell (or most appropriate individual in their absence) to complete LSTM 

accident forms.  

Competent nominated CSRI individuals:  
Paul Rowley (0777 471 4544), Edouard Crittenden (0780 805 0380), Cassandra Modahl (0775 932 
5967), Brent Thomas (0773 001 3341), Stuart Ainsworth (0745 693 9331) 

 

 

Snake Bite Emergency Contact Telephone Numbers 

  

 Mobile Landline (home) LSTM Ext’n 

Royal Liv Hospital – Ward 3Y  0151-706-2436 - 

 

Call the following Doctors listed in priority order 

Prof David Lalloo 0771-039-2798 0151-625-5643 3179 

LSTM Duty Doctor 0790-991-0899 - - 

    

Prof Bertie Squire 0797-176-8931 0151-932-0819 3101 

 

Call the following individuals to inform them of the bite 

Daniel Bennett   3185 

David Simpkin 0791-021-2842 01928-734-619 2530 
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SNAKE BITES AND ENVENOMATION  
 
Background 
 
Globally, there are an estimated 5.4 million snakebites, 1.8 million envenomings and 80,000 deaths 
per year. For every snakebite associated death, there are estimated to be four times as many people 
left with permanent disability. 
 
Incidence is highest where human and snake populations overlap, predominantly in rural sub-
Saharan Africa and Asia. In Asia up to 2 million people are envenomed by snakes each year, while in 
Africa there are an estimated 435,000 to 580,000 snake bites annually that need treatment. 
Envenoming affects women, children and farmers in poor rural communities in low- and middle-
income countries. Unfortunately, these areas also tend to have poorly resourced health systems. 
 
Bites by venomous snakes can cause paralysis that may prevent breathing, bleeding disorders that 
can lead to a fatal haemorrhage, irreversible kidney failure and tissue damage that can cause 
permanent disability and limb amputation. Approximately 600 species of snake are venomous and 
cause diverse clinical effects due to the diversity of venom components between species. Venoms 
contain a complex mixture of toxic enzymes and proteins. These include cytotoxins (proteases, 
phospholipases), haemotoxins (proteases that hydrolyse extracellular matrix, thus disrupting 
endothelial integrity, and are pro-coagulant, leading to a consumption coagulopathy), neurotoxins 
(phospholipases, which damage pre-synaptic NMJ neurons, and non-enzymatic proteins, which block 
receptors at the NMJ) and myotoxins (proteases which can induce systemic rhabdomyolysis). 
 
At the time of bite, the cornerstone of care is first aid, complete immobilisation of the affected body 
part and prompt transfer to a medical facility. Not everyone bitten by a venomous snake will 
become envenomed as, depending on the biting species, approximately half of bites are defensive 
‘dry-bites,’ in which venom is not delivered.  
 
Tourniquets, suction and cutting wounds can worsen the effects of the venom and should be 
avoided. Identification of the snake is important, as antivenoms are species specific. When receiving 
a call about snakebite, it is important to ask the victim what the species of snake is, how confident 
they are about the identification of the species and, if safe to do so, for photographs of the snake to 
be taken and forwarded. Detailed photographs of the head of the snake are particularly useful for 
species identification but should only be taken if it is safe to do so (i.e., once the snake has been 
returned to a secure enclosure. Support may be available from specialist RSPCA officers in 
identification. 
 
Main snake groups: elapids (includes mambas, cobras, taipans, kraits, sea snakes, brown snakes and 
coral snakes); viperids (true vipers, pit vipers, rattlesnakes, cottonmouths and copperheads); 
colubrids (many are harmless, but Boomslang is not); and the atractaspids (stiletto snakes, 
burrowing asps, mole vipers).  The adder (Vipera berus) is the only venomous snake of three species 
native to the UK. They are grey or reddish brown with a dark zig-zag stripe along the back 
(VIperaTAb antivenom is available).  Snakebites in the UK are frequently from imported animals. 
 
Overview of first-aid and pre-hospital treatment: 
 

1 Panic is a common response to snake bite. The patient should be reassured that not all bites 
result in envenoming, that most snakes are non-venomous and that modern hospital 
treatment is effective. 
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2 Harmful measures should be actively avoided. Wound incision is not beneficial, will 
aggravate bleeding in victims who have a venom-induced coagulopathy, may damage nerves 
and tendons, and may introduce infection. Application of suction is ineffective in removing 
venom from the wound and it may introduce secondary infection and aggravate the 
problems of local necrosis. Tourniquets or constriction bands should be avoided. Electric 
shock therapy, application or injection of chemicals locally to the site of the injury, local 
application of ice packs, and excessive and potentially dangerous traditional methods (e.g. 
black snake stone, forcible inhalation of oil) should be avoided. 

3 The patient should be rapidly transferred to the nearest medical centre. Minimising 
movement of the bitten limb by splinting will delay the spread of venom from the bite site 
through the lymphatic system into the circulation. 

4 If evacuation time to a hospital or clinic with antivenom facilities is likely to exceed 30 
minutes, a pressure pad may be applied to delay absorption of venom via the lymphatics. 
This procedure is most appropriate for bites by snakes whose venom does not cause local 
necrosis and swelling (e.g. Australasian elapids, kraits, coral snakes, sea snakes). This 
technique involves applying a small pad of material (such as folded sterile gauze) over the 
bite site and tightly bandaging in place. It should be tight enough that a finger cannot fit 
under the bandage but should not limit distal blood flow.  

5 Food, alcohol, drugs (especially aspirin or sedatives) or drinks should be avoided unless 
necessary to avoid dehydration. 

6 A clear airway should be maintained by lying the patient head-down on the side. This will 
prevent aspiration of vomit or oral secretions. If a patient stops breathing, expired air 
ventilation with or without external cardiac massage should be commenced. In patients with 
severe neurotoxicity, artificial ventilation can be successfully maintained for a number of 
hours until the patient reaches medical care. 

7 Introduction of venom into the eye by the African and Asian spitting cobras should be 
treated by liberal irrigation with water or other available bland fluids.  
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Snakes and typical effects of envenomation 
 

Vipers Local swelling and (sometimes) local skin necrosis. 
Spontaneous bleeding 
Coagulation abnormalities 
Hypotensive shock 

Elapids Minimal local effects (except for African spitting cobras) 
Neurotoxicity 
Less severe coagulation abnormalities than vipers 

Sea snakes and some 
Australasian Elapids 

No local effects. 
Severe myotoxicity and secondary paresis 

Boomslang Similar to viper envenoming 

Atractaspis Local swelling 

Vipera berus Local swelling 
Hypotensive shock 
Rarely - anaphylaxis (secondary to the envenoming) 

 
Clinical presentation: 

- Snakebites from venomous snakes may cause no symptoms as snakes do not always 
envenomate – symptoms of fear may mimic envenoming 

- Early local symptoms include pain and bleeding at site, swelling and tender local lymph 
nodes 

- Early systemic symptoms include nausea, vomiting and collapse 
- Can also see coagulopathy and hypotension 
- Patients must be observed if at risk of neurotoxicity – initially can see ptosis, followed by 

ophthalmoplegia, then bulbar weakness with pooling of secretions and progressive 
weakness leading to respiratory failure (paralysis of intercostal muscles and diaphragm) 

- Bites may also go unnoticed or not be reported 
 
Management: 
The use of antivenom is predominantly guided by detecting clinical features of systemic 

envenoming. It is, therefore, important that patients are closely examined. In particular, the oral 

cavity should be inspected for gum bleeding, venepuncture sites inspected for ongoing abnormal 

bleeding, and the eyes should be assessed for ptosis or opthalmoplegia (early signs of neurotoxicity). 

Routine bloods (FBC, U&E, CK and urgent clotting studies) should be arranged immediately for any 

snakebite victim. 

Antivenom is indicated for any evidence of systemic envenoming (hypotension, coagulopathy, 

bleeding, neurotoxicity, myotoxicity) or severe local tissue effects of envenoming (usually defined as 

extensive swelling involving more than half of the bitten limb). 

The decision to administer antivenom should be made by a clinician with expertise. Any snakebite 

patient with systemic or severe local envenoming should be discussed with the National Poison 

Information Service, who can authorise the delivery of antivenom from the five sites where exotic 

antivenoms are stored around the UK.  
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Antivenom: 
 
Antivenoms are species specific and choosing the most appropriate antivenom can be complex – 
hence the importance of being sure that you know the biting species.  Antivenom is made by serially 
injecting a large mammal (often a horse) with small dose of venom from a single snake species, or a 
mixture of venoms from multiple snake species and harvesting the antibodies. Monospecific 
antivenom will treat only one species: polyspecific will treat a number of different species.   
 
Doses vary between antivenom, and different products contain different concentrations of 
neutralising antibodies. The starting dose has often been predicted based on in vivo studies, rather 
than clinical data. NPIS will give a recommendation for the initial dose but it important to monitor 
for a response and consider further doses if necessary. It is important to note that the dose is 
identical whether treating a child or an adult, as the dose is based on providing enough antivenom 
to neutralise the volume of venom that was delivered. Antivenom must be delivered as a slow 
intravenous infusion over 30 mins, diluted in in 200-300mls of normal saline.  
 
Close observation is necessary to identify antivenom reactions which may include acute 
anaphylactoid or delayed (serum sickness) reactions. Although in resource limited setting 
premedication with prophylactic adrenaline (0.25ml 1 in 1000 adrenaline SC) is often advised, this is 
not necessary in an NHS setting where close monitoring is available. Anaphylaxis should be managed 
as per routine hospital guidelines. Snakebite cases with features of systemic envenoming should be 
managed in a critical care setting as the condition of the patient can rapidly and unpredictably 
deteriorate.  
 
Supportive treatment: 
 
Maintain airway and breathing (neurotoxic envenoming) 
In neurotoxic envenoming, managing the airway and providing ventilation if necessary are more 
important than administering antivenom 
Intravenous fluids (hypotension) 
Tetanus prophylaxis  
Avoid prophylactic antibiotics (infections are rare) 
Do not give aspirin or NSAIDS (risk of bleeding/haemolysis) 
FFP – consider use only after antivenom and if life threatening bleeding 
Anticholinesterases: useful in some neurotoxic envenoming (await specialist advice) 

 
Spitting cobras (can spray venom 2m and are able to accurately targets the eyes) – for eye injuries, 
wash out eyes thoroughly, apply 0.5% adrenaline drops and arrange slit lamp examination. Consider 
topical antimicrobial (chloramphenicol or tetracycline) and cycloplegic drops. Antivenom should not 
be applied to the eye. 
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ANIMAL BITES 
 
DOGS, CATS AND MONKEYS 
Dog bites account for over 50% of animal-related injuries in people who are travelling. 
Worldwide, cat bites account for 2–50% of injuries related to animal bites. Monkey bites 
account for 2–21% of animal bite injuries. Monkey bites are an important risk among 
travellers, being the second most common animal bite risk to travellers after dog bites – at 
the Well-Travelled clinic most likely seen in returned travellers from India and Thailand.  
Transmission of Herpes B virus is a potential risk from bites, scratches or contact with bodily 
fluids of Macaque monkeys. Symptoms onset may be as soon as 3-7 days after exposure, 
initially flu-like symptoms predominate, a vesicular rash may be present at the site of injury 
or exposure. CNS involvement may follow; if that occurs mortality is high and long-term 
neurological sequelae common in survivors.  
 
Following contact such as bite or scratch from a macaque monkey risk assessment and 
prophylaxis against encephalitis using valaciclovir or aciclovir is indicated. 
 

 Macaque monkey 
 
Management: 

• Early medical management with irrigation and cleansing of wound 

• Prophylactic antibiotics for high-risk wounds or people with immune deficiency 

• Rabies post-exposure treatment depending on risk assessment of animal and 

geographic location (refer to TIDU handbook rabies guidelines) 

• Tetanus vaccine/immunoglobulin if indicated 

Human or animal bites are often associated with aggressive soft tissue infection and 

sometimes systemic sepsis with unusual zoonotic organisms such as Capnocytophaga 

canimorsus, Pasteurella multocida or Streptobacillus moniliformis. 
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ARTHROPODS, AMPHIBIANS and AQUATIC ANIMALS 
Anaphylaxis to arthropod bites and stings occur in some individuals 
 
Scorpions 
Only 25/1000 species are dangerous to humans, venom is a complex mixture including 
neurotoxins, enzyme inhibitors with a multitude of effects.  
Estimated 1.2 million stings per year resulting in 3250 deaths (0.27%) 
Symptoms of scorpion stings may include pain, profuse sweating, difficulty swallowing, 
blurred vision, seizures, difficulty breathing. 
Antivenoms are available for some species. Otherwise treatment is largely symptomatic and 
may include analgesia and management of hypertension 
 
Insects: bees, wasps, hornets and ants 
Bee venom is acidic (formic acid), wasp and hornet venom is neutral (a mix of toxins); Asian 
giant hornet stings may be fatal (neurotoxin).  Only a few species of ant are venomous for 
humans. Fire ants are the most serious with an alkaloid venom causing painful swelling.   
Centipedes: 
Bites may cause severe pain, local itching and burning, tissue swelling, swollen painful 
regional lymphadenopathy, headaaches, palpitations, nausea and vomiting and anxiety. 
Management: analgesia, antihistamines, anti-anxiety treatments, wound care. 
 
Spiders (for a good educational overview of spider bites, see Rahmani et al, 2014) 
The majority of the 40,000 recognised species of spider do not possess venom that effects 
mammalian tissues and few spiders possess powerful enough muscles to penetrate human 
skin. The spiders most likely to inflict medically significant bites in humans include widow 
(worldwide) and false black widow spiders (worldwide), recluse spiders (predominantly North 
and South America), Australian funnel web spiders (Eastern Coastal Australia), and Phoneutria 
(Brazilian wandering/armed) spiders. 
Antivenoms are available for some species, otherwise treatment is symptomatic. 

 

Spiders, symptoms of bites, and treatments available 

Type of venom Example 
species 

Symptoms Specific Treatment 

Necrotic 

• Recluse spider 

• Sand spider 

Recluse spider 
(violin shaped 
markings on 
back) 
Initially 
painless bite, 
often from 
spider hidden 
in clothing. 

Site of bite becomes 
inflamed, 
haemorrhagic, 
painful. Necrosis 
develops. Loxoscelism 
syndrome. Systemic 
features may include 
renal failure, 
rhabdomyolysis, 
intravascular 
haemolysis. 
Coagulopathy, 
thrombocytopenia, 

Antivenom 
 
Dapsone, 
antihistamines, 
colchicine, steroids, 
hyperbaric oxygen 
have been used in 
treatment. 
 
Surgical 
debridement/may 
require grafts. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4614586/
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DIC and sequelae may 
occur e.g. stroke. 

Neurotoxic 

• Black widow 

• Brazilian 
wandering spider 
(armed 
spider/Phoneutria) 

Black Widow 
(red hourglass 
shape on 
abdomen) 

Pain initially like 
pinprick, developing 
into severe pain. 
Onset of symptoms 
known as 
lactrodectism within a 
few minutes. 
Vomiting, respiratory 
failure, weakness or 
paralysis, abdominal 
cramping pain, rigid 
abdominal muscles, 
hypertension, fevers, 
fasciculation, muscle 
spasm.  Sialorrhea, 
diffuse erythema, 
muscle tremors or 
weakness, tetany or 
seizures may occur in 
young children. 

Antivenom 
available. 
Other treatments 
may include: 
muscle relaxents, 
analgesia, 
intravenous 
calcium, 
benzodiazepines. 

 False widow 
(steatoda) 

Painful bite, nausea, 
headache, lethargy 
malaise, may have 
diaphoresis but less 
pronounced than in 
true widow bites. 

 

 Australian 
Funnel Web 

Dramatic systematic 
reaction similar to 
organophosphate 
poisoning. Salivation, 
diaphoresis, muscles 
spasm, tachycardia, 
hypertension, 
fasciculations, 
paresthesia. 
May develop 
myocarditis and 
pulmonary oedema. 

Rabbit IgG 
antivenom 
available (allergy 
occurs at a rate of 
2%) 
 
Haemodynamic 
support 
Ventilatory support 
Tetanus vaccine. 
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Marine animals (not exhaustive list but those that would be most helpful to know!). 
 
- Poisonous species include Puffer fish. Other species may be hazardous due to toxins. 
 
- Scrombrotoxin poisoning results from eating spoiled fish high in histamine, typical species 
involved include tuna, mackerel, mahi mahi 
 
- Ciguatera poisoning (Ichthyosarcotoxism) follows consumption of contaminated tropical or 
subtropical species of fish. Acute symptoms may commence as soon as thirty minutes after 
consumption of fish with high concentrations of ciguatoxin and include itching, tingling and 
peripheral paraesthesia followed by abdominal cramps, nausea, vomiting and rash. Additional 
features may include chills, hot and cold temperature reversal, generalized weakness, 
restlessness, dizziness, wheezing, blurred vision, photophobia, myalgias, arthralgia. These 
initial symptoms often resolve after a few days. In severe cases progression with dyspnoea, 
respiratory paralysis, convulsions, coma and death may occur within the first 24 hours. 
Neurological symptoms such as orthostatic hypotension may persist for months in survivors. 
Heat does not inactivate this toxin. Treatment may include gastric lavage but is primarily 
supportive.  
 
 -Another species: salema porgy is recognised to cause hallucinations but it remains unclear 
if this is due to a toxin, the diet of the fish or another factor.  
 
Venomous Marine Animals 
Blue ringed octopus: 6-8cm in size, bites are often painless. Venom is a mixture but primarily 
a lethal neurotoxin, causes paralysis of diaphragm and respiratory failure. No known antidote. 
Treatment: supportive including ventilation until paralysis resolves. 
Cone snail: has an attractive collectable shell. Symptom from envenomation may be 
immediate or delayed for days. These may include intense pain, swelling, numbness and 
tingling, vomiting, muscle paralysis (including respiratory muscles), vision changes. 
Treatment: supportive until venom metabolised. 
Envenomation from contact: stonefish (antivenom available), stingray (increased risk of 
infection), lionfish and scorpionfish. Management: hot water >45 degrees to affected area. 
Appropriate analgesia.  
Jellyfish 
Majority of stings are painful but not fatal.  
Dangerous species include box jellyfish 
Management: Apply vinegar. Remove remaining tentacles.  
Box jellyfish; cardiac arrest can occur rapidly. Antivenom is available.  
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HYPEREOSINOPHILIA 
 
For a case discussion about tropical/infectious and non-tropical/non-infectious causes of 
eosinophilia see Watson, Adler, and Wingfield, CLIP, 2021 
 
Eosinophilia:  
an absolute eosinophil count in the peripheral blood of ≥500 eosinophils/microlitre. 
 
Eosinophil percentage:  
Normal < 5%, But the presence of eosinophilia cannot be determined based on the eosinophil 
percentage alone. 
 
Severity: 
Mild (500 to 1500 eosinophils/microlitre),  
Moderate (1500 to 5000 eosinophils/microlitre), 
Severe (>5000 eosinophils/microlitre). 
 
Classic hypereosinophilia:  

moderate to severe eosinophilia (i.e. ≥1500 eosinophils/microL) +/- organ dysfunction 
 
Hypereosinophilia of unknown significance:  

cause unknown + absence of manifestations 
 
Hypereosinophilic syndrome (HES):  

For a diagnosis of HES, the following two features are required: 
• Hypereosinophilia (ie, absolute eosinophil count ≥1500/microlitre) on at least two 
occasions 
• Signs of organ dysfunction attributable to the eosinophilia 
Target organs — Common target organs of eosinophils in disease include the skin, 
lung, and gastrointestinal tract. However, cardiac and nervous system damage can 
also occur, and can be more concerning and potentially life-threatening. 

 
Acutely ill patient or extremely high eosinophil count (e.g. ≥100,000 eosinophils/microlitre): 
requires hospitalisation and urgent evaluation for the cause of the eosinophilia 
 
-If the acute illness appears to be due to organ dysfunction (possibly caused by tissue 
eosinophil infiltration), or if an appropriate alternate therapy is not identified, urgent therapy 
directed at reducing eosinophilia (e.g. high dose glucocorticoids) should be initiated 
-Ideally, baseline laboratory testing to determine the potential cause of the eosinophilia is 
sent before initiating urgent therapy, because therapy may obscure the underlying cause 
-However, urgent therapy should not be delayed while attempting to obtain or awaiting 
results of this testing  
 
The risk of dissemination of strongyloides in the setting of glucocorticoid therapy necessitates 
individuals with potential exposure to strongyloides infection be treated empirically for 
strongyloides with ivermectin (see relevant section for dosing). This applies to all individuals 

https://www.sciencedirect.com/science/article/pii/S259017022100042X
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with potential exposure, even if the serology is negative, because the reliability of serologic 
testing is variable.  
 
Practical approach to eosinophilia (>1500): 

- History – drug use, travel history, risk factors for malignancy 
- Differentiate whether Haem or other cause 
- For Haem, look for features suggestive of myeloid malignancy on FBC/film (increased 

neutrophils, monocytes, anaemia, thrombocytopaenia; blasts or circulating myeloid 
precursors on film) – if these found, ref Haem for bone marrow aspirate and biopsy, 
karyotyping and any indicated cytogenetics 

 
Eosinophilia in travellers caused by parasitic infections: 

- Frequent/severe (>5000): strongyloides (absent in compromised hosts), lymphatic 
filariasis, cutaneous larva migrans, trichinella 

- Moderate to marked in early infections: ascaris, hookworm, clonorchis, paragonimus, 
fasciola 

- During larval migration or mild during chronic infection: opisthorchis, baylisacaris 
(roundworm infection found in raccoons) 

- Others: schistosomiasis, cysticercosis, trichuris, angiostronglyus (rat carriage, can 
cause GI or CNS infections in humans – rare), onchocerciasis, echinococcus, loa loa, 
gnasthostoma, capillaria (rare in humans – hepatitis, fever), trichostrongylus 
(normally asymptomatic) 

 
 
TROPICAL PULMONARY EOSINOPHILIA 

- Acute or chronic lung syndrome in areas where lymphatic filariasis is endemic, 
resulting from hypersensitivity to microfilarial antigens 

- Diagnosis normally based on therapeutic response to diethylcarbamazine (DEC) 
- Pathogenesis: microfilariae get trapped and destroyed in lungs causing eosinophilic 

hypersensitivity reaction 
- Normally seen in young adults 
- Symptoms: nocturnal cough (microfilariae are nocturnal), can get wheeze. Low grade 

fever, fatigue, weight loss 
- Investigations: significant eosinophilia 3000-5000, filarial serology positive, CXR can 

be normal (may be reticulonodular or fibrotic if advanced). Rapid Ag test if available. 
- Treatment: Doxycyline 200mg once daily for 4 weeks, then stat dose of Ivermectin 

200mcg/kg.  
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QUICK REFERENCE TABLES 
• Common causes of fever in the tropics by region 

• Common infections by incubation period 

• Common clinical findings and associated 
infections 
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Common causes of fever in the tropics, by geographic area 
 

Area Common disease-causing fever Other infections causing 
outbreaks/clusters in 
travellers 

Caribbean Chikungunya, dengue, malaria (Haiti), 
Zika 

Acute histoplasmosis, 
leptospirosis 

Central 
America 

Chikungunya, dengue, malaria 
(predominantly P. vivax), Zika 

Leptospirosis, histoplasmosis, 
coccidioidomycosis 

South America Chikungunya, dengue, malaria 
(predominantly P. vivax), Zika 

Bartonellosis, leptospirosis, 
enteric fever, histoplasmosis 

South-central 
Asia 

Dengue, enteric fever, malaria 
(primarily non-falciparum) 

Chikungunya 

Southeast Asia Dengue, malaria (primarily non-
falciparum) 

Chikungunya, leptospirosis 

Sub-Saharan 
Africa 

Malaria (primarily P. falciparum), tick-
borne Rickettsiae (common cause of 
fever in southern Africa), acute 
schistosomiasis, dengue 

African trypanosomiasis, 
chikungunya, enteric fever, 
filariasis 
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Common infections by incubation period and distribution 
DISEASE USUAL INCUBATION 

PERIOD (RANGE) 
DISTRIBUTION 

Incubation <14 days 

COVID-19 1-14 days Global  

Chikungunya 2–4 days (1–14 days) Tropics, subtropics 

Dengue 4–8 days (3–14 days) Topics, subtropics 

Encephalitis, arboviral 
(Japanese encephalitis, 
tick-borne encephalitis, 
West Nile virus, other) 

3–14 days (1–20 days) Specific agents vary by region 

Enteric fever 7–18 days (3–60 days) Especially in Indian subcontinent 

Acute HIV 10–28 days (10 days to 6 
weeks) 

Worldwide 

Influenza 1–3 days Worldwide, can also be acquired 
while traveling 

Legionellosis 5–6 days (2–10 days) Widespread 

Leptospirosis 7–12 days (2–26 days) Widespread, most common in 
tropical areas 

Malaria, Plasmodium 
falciparum 

6–30 days (98% onset 
within 3 months of travel) 

Tropics, subtropics 

Malaria, P. vivax 8 days to 12 months 
(almost half have onset 
>30 days after completion 
of travel) 

Widespread in tropics and 
subtropics 

Spotted-fever 
rickettsiae 

Few days to 2–3 weeks Causative species vary by region 

Zika virus infection 3–14 days Widespread in Latin America, 
endemic through much of Africa,  
Southeast Asia, and Pacific Islands 

Incubation 14 Days to 6 Weeks 

Encephalitis, arboviral; 
enteric fever; acute 
HIV; leptospirosis; 
malaria 

See above incubation 
periods for relevant 
diseases 

See above distribution for relevant 
diseases 

Amoebic liver abscess Weeks to months Most common in resource-poor 
countries 

Hepatitis A 28–30 days (15–50 days) Most common in resource-poor 
countries 

Hepatitis E 26–42 days (2–9 weeks) Widespread 

Acute schistosomiasis 
(Katayama syndrome) 

4–8 weeks Most common in sub-Saharan 
Africa 
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DISEASE USUAL INCUBATION 
PERIOD (RANGE) 

DISTRIBUTION 

Incubation >6 weeks 

Amoebic liver abscess, 
hepatitis E, malaria, 
acute schistosomiasis 

See above incubation 
periods for relevant 
diseases 

See above distribution for relevant 
diseases 

Hepatitis B 90 days (60–150 days) Widespread 

Leishmaniasis, visceral 2–10 months (10 days to 
years) 

Asia, Africa, Latin America, 
southern Europe, and the Middle 
East 

Tuberculosis Primary, weeks; 
reactivation, years 

Global distribution, rates and 
levels of resistance vary widely 

 

Common clinical findings and associated infections 

 

COMMON CLINICAL 
FINDINGS 

INFECTIONS TO CONSIDER AFTER TROPICAL TRAVEL 

Fever and rash Dengue, chikungunya, Zika, rickettsial infections, enteric fever (skin lesions 
may be sparse or absent),  
acute HIV infection, measles 

Fever and abdominal 
pain 

Enteric fever, amoebic liver abscess 

Undifferentiated fever 
and normal or low white 
blood cell count 

Dengue, malaria, rickettsial infection, enteric fever, chikungunya, Zika 

Fever and haemorrhage Viral haemorrhagic fevers (dengue and others), meningococcaemia, 
leptospirosis, rickettsial infections 

Fever and arthralgia or 
myalgia, sometimes 
persistent 

Chikungunya, dengue, Zika, COVID-19 

Fever and eosinophilia Acute schistosomiasis, drug hypersensitivity reaction, fascioliasis and other 
parasitic infections (rare) 

Fever and pulmonary 
infiltrates 

Common bacterial and viral pathogens including SARS-CoV-2, legionellosis, 
acute schistosomiasis, Q fever, leptospirosis 

Fever and altered mental 
status 

Cerebral malaria, viral or bacterial meningoencephalitis, African 
trypanosomiasis, scrub typhus 

Mononucleosis 
syndrome 

Epstein–Barr virus infection, cytomegalovirus infection, toxoplasmosis, 
acute HIV infection 

Fever persisting >2 
weeks 

Malaria, enteric fever, Epstein-Barr virus infection, cytomegalovirus 
infection, toxoplasmosis,  
acute HIV infection, acute schistosomiasis, brucellosis, tuberculosis, Q 
fever, visceral leishmaniasis (rare) 

Fever with onset >6 
weeks after travel 

Plasmodium vivax or ovale malaria, acute hepatitis (B, C, or E), tuberculosis, 
amoebic liver abscess 
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Useful Links and Contact details 
 

LSTM Diagnostic Laboratory Handbook 
 
Contact details for LSTM Clinical Diagnostic Parasitology Laboratory: 01517053220 
Manager 01517053290  
 

Delusional infestation BMJ practice pointer podcast 

TIDU Handbook Link 
 

NaTHNaC Link 
 

Geosentinel Link 

 

Public Health England (PHE) Link 
 

Rabies guidance Link 
 

Zika in pregnancy algorithm Link 

 

Green Book  
 

Spotty Book  
 

High Consequence Infectious Diseases (HCID) Link 
 

RIPL Requests 
 
 
 

https://www.lstmed.ac.uk/sites/default/files/content/service/attachments/DL-HANDBOOK-01%20LAB%20HANDBOOK.pdf
https://www.bmj.com/content/350/bmj.h1328
file:///J:/InfectiousDiseases/GUIDELINES/Local%20+%20TIDU%20guidelines
https://travelhealthpro.org.uk/
https://wwwn.cdc.gov/geosentinel/LoginV.asp
https://www.gov.uk/government/organisations/public-health-england
https://www.gov.uk/government/publications/rabies-post-exposure-prophylaxis-management-guidelines
https://www.gov.uk/government/publications/zika-virus-interim-algorithm-for-assessing-pregnant-women-with-a-history-of-travel
https://www.gov.uk/government/collections/immunisation-against-infectious-disease-the-green-book#the-green-book
https://www.england.nhs.uk/south/wp-content/uploads/sites/6/2019/09/spotty-book-2019-.pdf
https://www.gov.uk/guidance/high-consequence-infectious-diseases-hcid
https://www.gov.uk/government/publications/rare-and-imported-pathogens-testing-form-to-submit-sample
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