Hot and bothered — infections in
travellers

Nick Beeching

Tropical and Infectious Disease Unit
Royal Liverpool University Hospital
Liverpool School of Tropical Medicine

ESCMID Study Group on Infection in Travellers
and Migrants (ESGITM)

NIHR Health Protection Research Unit for Emerging and
Zoontic Infections, Liverpool

hickbeeching@gmail.com

@nickbeeching \
@LSTMnews LSTM
LIVERPOOL SCHOOL
OF TROPICAL MEDICINE



i,y Edinburgh 0 E 100 km

Glasgow e
——

L i Ve r p O O I g e Hnrthumbgrla nd eom

Mational Park

NORTHERN Northumberland
IRELAND ® Newcastle  North Sea
& Belfast Lake ® Durham
[sle of Dlﬁlg'lct ey
Man Yarkshire =~ Moors NP
Dales o
. N&
, Manchester
¢ Dublin Liverpc P:“ ® Sheffield
Ristrict

NP ENGLAND

shrewsbury @
& Birmingham
Shropshire L .
1 T @ Cambridge
WALES Cotswolds
QOxford @
Cordif (3 gBatn  LONONEY o ierpury
Exmoor Sionehenge g Diover®
Eroter  Selisoury® @ounameon
Dartmoor -~ ® Euunemc-um\-ljmsmm
Lr::éuﬁl:ua% '”'"; Plymouth New Forest
End ® Panzance English Channel
Isles of FRANCE
Tl Channel
Scilly Islands

& Lonely Planet



Liverpool School of Tropical Medicine

— N

e
f——=-""



Aims of talk

To understand the approach to diagnosis of
infection in travellers

To understand causes of travellers diarrhoea

To understand the causes, diaghosis,
management and prevention of malaria

To recognise some common skin conditions in
travellers

To have some fun



A new vector of disease
Aeroplanus magnus universalis




Growth of international travel
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Q1. Where is your next holiday?
(choose one)

1. Caribbean

2. Egypt

3. Mediterranean
4. South Asia

5. South America

6. Too dangerous to travel



Unde venis?
Where have you come from ?
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Travel histories

A&E setting
e 2% of >900 attendances in 1 week

* 5.3% of 310 with non trauma
Smith RM. Eur J Emerg Med 2005;12:230-3

British ER physicians
* 5 case scenarios

* Travel history requested in 24/145 (16%)
Smith RM. J Trav Med 2006;13:73-7



Journal of ;@;
TRAVEL MEDICINE 2011;18
Travel history only taken in 26/132 AMU patients = 19.7% 271

General Physicians Do Not Take Adequate Travel Histories

Victoria A. Price, MRCP,* Rachel A.S. Smith, MBChB,* Sam Douthwaite, MRCP,}

Sherine Thomas, MRCP,* D. Solomon Almond, FRCP,* Alastair R.O. Miller, FRCP,¥
Nicholas J. Beeching, FRCP,* Gail Thompson, FRCP,*® Andrew Usdanowski, FRCP, PhD,!
and Mike B.J. Beadsworth, FRCP, MD, DTMH*

* Acute Medical Unit, Royal Liverpool University Hospital, Liverpool, UK; TDepartment of Infectious Discases and Tropical
Medicine, Monsall Unit, North Manchester General Hospital, Manchester, UK; ¥Tropical and Infections Discase Unit, Royal

Liverpool University Hospital, Liverpool, UK; ¥Health Protection Agency, Centre of Emergency Preparedness and Response,
Porton Down, Salisbury, Wiltshire, UK

DOL 10.1111/).1708-8305.2011.00521.x

Background. Our aim was to document how often travel histories were taken and the quality of their content.

Methods. Patients admitted over 2 months to acute medical units of two hospitals in the Northwest of England with a history of
fever, rash, diarrhea, vomiting, jaundice, or presenting as “‘towell post-travel” were identificd. The initial medical clerlking was
asscssed.

Results. A total of 132 relevant admissions were identified. A travel history was documented in only 26 patients {19.7%). Of the
16 patients who had traveled, there was no documentation of pretravel advice or of sexual/other activities abroad in 15 (93.8%)
and 12 (75.0%) patients, respectively.

Condlusions. There needs to be better awareness and education about travel-related illness and the importance of taking an
adequarte travel history.



Types of returning traveller

Tourists from home country
Business/military/volunteer workers etc
Visiting friends and relations (VFR)
Migrants

Temporary visitors (incoming tourists)



N. meningitidis W135 & Hajj - UK

* 2000

— 45 cases
— 8(18%) deaths

¢ 2001 MCﬂ{ﬂjifis

— 34 cases

AND  SaVre ,ivﬂ at ;_}‘{/ A}i

— 10 (29%) deaths i Cnavabithis ‘5“’“‘w

Protect yourself and your family



ORIGINAL PAPERS

Undifferentiated Febrile Ilinesses Amongst
British Troops in Helmand, Afghanistan
MS Bailey"?, TR Trinick %, JA Dunbar®, R Hatch?, JC Osborne®, T] Brooks®, AD Green’

'Department of Infection & Tropical Medicine, Birmingham Heartlands Hospital; *Department of Military Medicine,
Royal Centre for Defence Medicine, Birmingham; 204 (North Irish) Field Hospital RAMC(V), Belfast; 4212
(Yorkshire) Field Hospital RAMC(V), Shefhield; *Pathology Laboratories, Royal Hospital Haslar, Gosport; “Special
Pathogens Reference Unit, HPA Porton Down, Salisbury; "DCA Communicable Diseases, Royal Centre for Defence
Medicine, Birmingham, UK.

Abstract

Objectives: Undifferentiated febrile illnesses have been a threat to British expeditionary forces ever since the Crusades. The
infections responsible were identified during the Colonial Era, both World Wars and smaller conflicts since, but nearly all
remain a significant threat today. Undiagnosed febrile illnesses have occurred amongst British troops in Helmand, Afghanistan
since 2006 and so a fever study was performed to identify them.

Methods: From May to October 2008, all undifferentiated fever cases seen at the British field hospital in Helmand, Afghanistan
were assessed using a standard protocol. Demographic details, clinical features and laboratory results were recorded and

- — - . J

Bailey MS et al. JRAMC 2011; 157(2): 150-155



“Helmand Fever”

« May-Oct 2008 n=26
« 23 diagnoses in 19 personnel

« Sandfly fever 12 (52%)

* Acute Q fever 6 (26%)

* Rickettsial infections 5 (22%)
« Coinfections 4

* Not diagnosed 7

Bailey MS et al. JRAMC 2011, 157(2): 150-155



Returned traveller

Exotic infection from overseas
Cosmopolitan infection

— from overseas/during travel
— since return

Non-infectious problem
— coincidental

Other problems
— situational, stress, psychological etc



Risk to traveller - 1 month in tropics

* Any health problem 55%

* Travellers diarrhoea 35%
 Malaria (W Africa, no prophylaxis) 2%

* Giardiasis 0.6%
* Hepatitis 0.45%

Steffen R 1988



Road hazards




Mews | Sport | Weather | iPlayer TV

A

Home RULGGE UK England HN.Ireland Scotland Wales Business Politics Health Education Sci/Enviro

Africa | Asia-Pacific | Europe | Latin America Middle East South Asia | US & Canada

5 December 2010 Last updated at 13:18 L flE e

Shark attack kills German tourist at resort
In Egypt

A German woman has been kKilled in a shark
attack while snorkelling off the Egyptian
Red Sea resort of Sharm el-Sheikh, officials
say.

The death comes after four people were injured
in similar attacks at the resort earlier in the
week.

Egyptian authorities had re-opened the waters
after saying they captured the sharks involved
in the earlier attacks.

But some experts said the shark responsible
was still loose in one of the world's most popular
divina areas.




Traveller’s diarrhoea

“Travel broadens the mind
and loosens the bowels”

S Gorbach




Two week incidence of travellers’ diarrhea

1990°s
(n > 80,000)

Steffen R. Clin Infect Dis. 2005;
41 Suppl 8:5S536-40.

Risk: [ | Low<8% [ |Intermediate 8-20% [ High 20-50% [l Very high >50%

2006 - 2010
(n approx. 3,000)

c/o R Steffen

Steffen R, Hill DR, DuPont HL.

JAMA. 2015; 313:71-80.
21 Risk: [ ] Low<8% [ _|Intermediate 8-20% [ High 20-50% [ |No recent data




Turistas

Montezuma’s revenge

Aztec two step

Pharaoh's Revenge (Mummy's tummy)
Cairo two-step

Delhi belly

Malta dog

Rangoon runs



Name some causes



Regional differences 1n aetiology

Table 2. Estimated Regional Differences in the Etiology of Traveler’s Diarrhea®

Reported Pathogens, %

Latin America

Organism and Caribbean Africa South Asia Southeast Asia
Enterotoxigenic Escherichia coli =35 25-35 15-25 5-15
Enteroaggregative E coli 25-35 <5 15-25 No data
Campylobacter <5 <5 15-25 25-35
Salmonella <5 5-15 €5 5-15
Shigella 5-15 5-15 5-15 <5
Norovirus 15-25 15-25 5-15 <5
Rotavirus 1525 515 5-15 <5

Giardia <5 <5 5-15 5-15

Steffen et al. JAMA 2015; 313:71-80



Regional differences 1n aetiology

Table 2. Estimated Regional Differences in the Etiology of Traveler’s Diarrhea®

Reported Pathogens, %

Latin America

Organism and Caribbean Africa South Asia Southeast Asia
Enterotoxigenic Escherichia coli =35 25-35 15-25 5-15
Enteroaggregative E coli 25-35 <5 15-25 No data
Campylobacter <5 <5 15-25 25-35
dUTTONEl g = =

Shigella 5-15 5-15 5-15 <5
Norovirus 15-25 15-25 5-15 <5
Rotavirus 1525 5-15 5-15 <5

Giardia <5 <5 5-15 5-15

Steffen et al. JAMA 2015; 313:71-80



Norovirus — Travel industry

e |t imposes a considerable economic burden to
hotel and holiday industry:
— deep cleaning
— compensation
— adverse publicity

e There is a clear need to develop effective
interventions to control the transmission of
infection in semi-closed communities



Travellers diarrhoea — clinical course

* Onset usually during the first week = day 6
 Duration: 3 —4 days

60% improved by 48 hours

> 1 week —10%

>1 month - 2%
 Pathogens differ in returned travellers

Hill DR. Am J Trop Med Hyg 2000 62:585



Self-determination
of Illness Severity
Mild Moderate
> Diarrhea that is tolerable, is not Diarrhea that is distressing or
= | | distressing, and does not interfere | interferes with planned activities
f;'n with planned activities
=t
=
é‘» May use loperamide alone May use
May use loperamide or bismuth or loperamide as
subsalicylates as an adjunct to antibiotics adjunct to
antibiotics
+ +
May use antibiotic (Table 2) Should vse antibiotic (Table 2)
A J
- N
4 Acute travelers” diarrhea should be treated empirically as above.
,g-_, Microbiologic testing is recommended in returning travelers with severe or persistent symptoms
w . .
o or in those who fail empiric therapy
Multiplex molecular diagnostics are preferred in patients with persistent or chronic symptoms

elers’ diarrhea management algorithm
| Dysentery is considered severe

Riddle M et al. J Travel Med 2017;24 (suppl 1):S63-80



Chronic diarrhoea

3 or more liquid
or semi-formed
stools daily for

28 or more days




Figure 3. Travel-associated Gl iliness reported in England, Wales and Northern Ireland:
2004 - 2008 (N=24,332)

Salmonella

Enterovirus - 1%
Cyclospora - 0%
Entamoeba - 1%

Giardia

50%

Cryptosporidium

Shigella

Campylobacter

Lawrence J, Jones J. Health Protection Agency, 2010
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Figure 1. Relative Risk of Chronic Enteropathogenic Infections Acquired during Travel Abroad.

Data are from Swaminathan et al.?

Ross AGP et al. N Engl J Med 2013; 368:1817-25



Management of persistent TD

De Saussure P. Ther Adv Gastroenterol 2009; 2(6): 367 -75

Diagnostic

2 workup
Fositive MNegative
False-negative for

l l Giardia or Entamoeba?

[ Treat ] |' Empirical

Bareiitol L metronidazole Good
P response

‘ ¢

No blood in stool Blood in stool
generally good generally bad
blood tests normal blood tests abnormal

PI-IBS very likely

postpone
endoscopy

Upper + lower
Gl endoscopy

Figure 1. Basic management algorithm for patients with persistent traveler's diarrhea. See text for the detail
of the diagnostic work-up. PI-IBS, post-infectious irritable bowel syndrome.



Traveller’s diarrhoea resource

A e Journal of Travel Medicine, 2017, Vol 24, Suppl 1, S63-S80
{{‘Q\ International Society of Travel Medicine doi: 10.1093/jtm/tax026

= Established 1991
|/ Promoting healthy travel worldwide Original Article

OURNAL

'J\Vj b

Original Article

Guidelines for the prevention and treatment of
travelers’ diarrhea: a graded expert panel report

Mark S. Riddle'*", Bradley A. Connor?*', Nicholas J. Beeching®, Herbert L. DuPont?,
Davidson H. Hamer®, Phyllis Kozarsky®, Michael Libman’, Robert Steffen®,

David Taylor®, David R. Tribble'°, Jordi Vila'', Philipp Zanger'?, and

Charles D. Ericsson™

Journal of Travel Medicine 2017; 24(Suppl 1): S63-S80 doi: 10.1093/jtm/tax026



Incidence/month of health problems

during a stay in developing countries — 2005
100% —

traveler’s diarrhea — 30-80 %

ETEC diarrhea

malaria (no chemoprophylaxis West Africa)

influenza A or B 1%

PPD conversion------------------------------------------
dengue infection (SE-Asia
animal bite with rabies ris o
hepatitis B (expatriates) 0.1%
hepatitis A
typhoid (South Asia, e.g. India)
hepatitis B (Africa, South America)
HIV-infection 0.01%

typhoid (other areas) 4 oo
legionella infection

cholera

. Steffen R
0.0001% "=~ NECTM 2006

meningococcal disease




Bl NAR and multidrug-resistant strains b

reported : ) d
g Multidrug-resistant (but not NAR) :
strains reported

1 Typhoid endemic areas where
multidrug-resisant or MAR strains i Ly ;‘;’7

not reported Typhoid drug resistance

Figure: Global distribution of antimicrobial resistance in Styphi (1990-2004)
Adapted from Parry and colleagues® and updated on basis of data from past 3 years.

Bahn MK et al. Lancet 2005; 366: 749-62 after Parry CM et al. NEJM 2002; 347:1770



Resistant organisms

©110/492 (22.4%) had

travelled

eDecreased ciprofloxacin

sensitivity
eTravel 31.8%
eNo travel 17.8%

°*OR 2.15 P<0.001

EID 2011;17:123-5

Foreign Travel and
Decreased
Ciprofloxacin
Susceptibility in
Salmonella enterica
Infections

Manar Al-Mashhadani, Robert Hewson,
Roberto Vivancos, Alex Keenan, Nick J.
Beeching, John Wain, and Christopher M. Parry

To determine antimicrobial drug resistance patterns,
we characterized nontyphoidal Salmonella enterica strains
isolated in Liverpool, UK, January 2003 through December
2009. Decreased susceptibility to ciprofloxacin was found
in 103 (20.9%) of 492 isolates. The lower susceptibility was
associated with ciprofloxacin treatment failures and with

particular serovars and phage types often acquired during
foreign travel.




Gormley’s “Another Place” Crosby




GeoSentinel 2007-2011

42 713 returned travellers
53 clinics 24 countries

 Gastro 14 346 (34%)
* Febrile 9817 (23%)
e Derm 8227 (20%)
* Resp 4613 (11%)

Leder K et al. Ann Intern Med 2013; 158: 456-68



Spanish imports - respiratory

,
_;‘-,_!-,

Legionnaire’s - Benidorm Penicillin resistant pneumococcus ~
Rio Park hotel ~1980 1997




GeoSentinel fever study n=6957

Fever Mal DEN No diag Resp Diarrh
Oceania 51 59 6 12 10 4
SS Africa 41 42 1 19 10 10
SE Asia 33 7 18 22 17 17
SCAsia 27 7 9 20 14 22
N Asia 24 1 0 26 39 11
N Africa 22 5 1 13 13 38
All 21 6 14 15
Figures are % of travellers returning from each region

Wilson M et al. CID 2007;44:1560-8



GeoSentinel study (CDC)

Africa:

Malaria ++, schistosomiasis, tick typhus
SE Asia:

Dengue, bacterial diarrhoea
SC Asia:

Dengue, enteric fever, hepatitis, giardiasis
CS America:

Dengue, cutaneous leishmaniasis, myiasis
Caribbean:

Dengue, cutaneous larva migrans



English units 1998-9

4 centres 390/421 adult travel
admissions infectious cause

93% UK domiciled

2918 bed days (21 ITU)

Malaria 20% bed days & 80% ITU stay
Median length of stay 4 days

W Africa 39/65 (59%) malaria OR 5.22
E Africa 44/72 (61%) malaria OR 5.82

S Asia 8/82 (10%) malaria OR 0.21
Harling R et al. J Infect 2004; 48: 139-144



Returned traveller

Exotic infection from overseas
Cosmopolitan infection

— from overseas/during travel
— since return

Non-infectious problem
— coincidental

Other problems
— situational, stress, psychological etc



Diagnostic approach

History

More history

Detail of geography, timing

Occupational and recreational exposures
Compliance with protection

Knowledge of prevailing infections

Signs and tests ordered and interpreted in light of
— Pretest probability
— Quality of tests



Clinical approach to fever

* |s it malaria ?

* |sit dangerous ?
* Isitnew?

* |sitresistant ?

* |sitreportable ?
— CCDC
— ProMED, EuroTravNet, GeoSentinel

* |sit worth writing up ?




CLINICAL UPDATES

Fever in the returning traveller

Doug Fink," ? Robert Serafino Wani,? Victoria Johnston® *

'The Hospital for Tropical Diseases, Mortimer Market Centre, London
*Division of Infection and Imm unity, University College London, London
’Department of Infection, Barts Health NHS Trust, Royal London Hospital

jeen |

“London School of Hygiene and Tropical Medicine, London, UK
Correspondence to: douglas.fink@nhs.net

International travel is increasingly common. The
United Nations World Tourism Organisation estimates
that by 2030 nearly 2 billion people will travel
internationally each year, most of them to emerging
economies.’ In the UK alone, there were more than 70
million visits abroad by UK residents in 2016, and 37
million overseas residents visiting the UK.

0.5HOURS

LEARNING
MODULE

&

See http://learning.
bmj.com for linked
learning module

What are the causes of fever in returning travellers?

The GeoSentinel network represents the most extensive
global real time surveillance database of travel related
morbidity encompassing more than 60 travel medicine
clinics,”

Approximately one third of febrile travellers
presenting to the GeoSentinel network have confirmed
gastrointestinal, respiratory tract, or genitourinary
infections, and a further third have a systemic febrile
illness attributable to a specific diagnosis, such as
malaria.'® Bacteraemia has been reported in 5%-10%
of returning travellers managed in secondary care.”>** A
substantial proportion of patients remain undiagnosed
(21%-40%), possibly because relevant diagnostic
tests were not performed on presentation or these

Fink D et al. BMJ 27 Jan 2018; 360: 158-61 http://dx.doi.org/ 10.1136/bmij.jS 773



Fink D et al. BMJ 27 Jan
2018; 360: 158-61

http://dx.doi.org/
10.1136/bmj.jS 773

O Fever in the returning traveller

Triage and initial assessment

Triage {SOFA score
All febrile travellers JFthe f
e b A e 5 Apitsdanbari f Use & lower threshald May be compromised by:
for evidence of sepsis i mﬁmlwow;dm EEETER
LA R e
58 - Empirical theragy imimune status, a5

[eproioy mie> 22 ) e
hres t_ S —— Referral to intensive infectian can present
-.- Systolic blood pressure < 100 treatment unit (TU) atypically in this group

Isolation
Contact precautions are often requred until a
diagnosis is confirmed and treatment commenced

Surgical face mashk

[ash )
Respiratony Symotoms . + Enhanced

Gastrointestinal or respiratory secretions

Negative pressure single raom
FFP3 respirator Fluid repellant surgical face mask

Enhanced precautions for Eye protection  Plastic apron
aerosol-generating procedures Hand hygiene Gloves

e Travel risk assessment

Focused Where did What did you When did you
? become unwell?
travelhistory . " do there?

s there risk of viral haemarrhag]

Patlent returns from
endemic country

Dld;mzﬁathnt‘s fs:ﬂ'rlutﬂrrls s\};;t Ebola and Marburg virus disease risk www.map.oxacuk @
within 21 days of travel toa
endemic country? om‘m::s Sonust it

oponre | CIEEED CID

Check www.promedmail.org @)

Urgent
./ diagnostic x Ermpirical
tests

treatment
Lassa fever risk CCHF (Crimean-Congo Haemaorrhagic fever) risk
Exposure to basic rural conditions Tick bite or contact Animal slaughter exposure
Any of these features may
suggest severe malaria:
Parasite count:
Lowr Symptoms within 14 days of travel to Middle East ~MERS g0 e >2=atrisk
raspiratory Symptoms within 10 days of travel to China toknown = | ste
tract fWacilii ¥ ' }Jnﬂm s Cenua nenvous systemc
Contact with birds Pr on

Organ dysfunction:  Blood markers:

Heaithcare abroad -
AnliDiotic use duiing travel

Asia  Africa  Middle East
investigations

Once immediate risks =
have been addressed, take LESEEUGEE  Respiratory virus swab Discuss with local
a more detailed travel history Focal microbiology or virclogy samples m’Eﬁ;hﬂ specialist, ﬂfl
d timing
HIV test 1 Routine blood tests prha it

Blood
cultures

Consider empirical
treatment for specific

to help to identify the infection e

and guide management

158 27 January 2018 | thebmj




Triage and isolation

s e @ | Fever in the returning traveller
Triage and initial assessment

Triage GSOFA score Followoca

All febrile travellers . .
2+ of the followin sepsis pathway :
should be assessed s Use a lower threshold May be compromised by:

indicates severe infection: ; .
for evidence of sepsis Consider: for admission in those Malignancy Transplant

Glasgow Coma Scale < 15 with compromised :
s ———— Epuies Seap immune status, as HIV status
espiratory rate >
e t ‘\ R Referral to intensive infection can present Immunosuppressive drugs
-..- = ’ Systolic blood pressure <100 treatment unit (ITU) atypically in this group (including steroids)

Isolation

Contact precautions are often requred until a
diagnosis is confirmed and treatment commenced

Isolate patient according to risk

¥ Contact é Droplet

Single room or patient cohorting
-

Standard contact precautions @EEEEl e

Surgical face mask

Clinical presentation

Are any of the following present?

.
£ Sl iR Isolation

a3 Airborne == Enhanced

Gastrointestinal or respiratory secretions not required Negaihé pressure single rocm
FFP3 respirator : Fluid repellant surgical face mask
z Enhanced precautions for Eye protection ~ Plastic apron
e Trave]_ rj_sk assessment aerosol-generating procedures Hand hygiene Clovas

Fink D et al. BMJ 27 Jan 2018; 360: 158-61 http://dx.doi.org/10.1136/bmij.jS 773



Specific risk assessments

e Travel risk assessment

Where did

Focused
you go?

travel history

What did you
do there?

When did you
become unwell?

Enhanced precautions for

aerosol-generating procedures

Is there risk of viral haemorrhagic fever (VHF)?

Ebola and Marburg virus disease risk

Did the patient’s symptoms start
within 21 days of travel to a VHF
endemic country?

Check www.promedmail.org o

Lassa fever risk
Exposure to basic rural conditions

Is there risk of an emerging severe acute respiratory illness?

Symptoms within 14 days of travel to Middle East —MERS

Caves
or mines
exposure

Contact with:

Antelopes Primates

—

CCHF (Crimean-Congo Haemorrhagic fever) risk

Tick bite or contact

Animal slaughter exposure

Lower Exposure
respiratory Symptoms within 10 days of travel to China 7 to known
tract infection e influenza case
Contact with birds

—

Is there risk of antimicrobial resistance?

Asia Africa Middle East

Healthcare abroad
Antibiotic use during travel

Enhanced
contact

precautions

Inform

laboratory
services

Discuss with
local infection
service

Notify public
health

Specialist
tests required

Tailor empirical
therapy
Consider rectal
swab screening

Is the patient at risk of malaria?

Eye protection = Plastic apron

Hand hygiene Gloves

Patient returns from
endemic country

www.map.ox.ac.uk c

e

Urgent A
: : Empirical
/ diagnostic
Heisits treatment

Any of these features may
suggest severe malaria:

Parasite count:
>2% = atisk
Central nervous system:

GC5<11

Organ dysfunction: ~ Blood markers:
AK]
Jaundice
Pulmonary
oedema

Fink D et al. BMJ 27 Jan 2018; 360: 158-61 http://dx.doi.org/10.1136/bmij.jS 773



Detailed history and examination

Diagnosis Routine investigations Specialist
investigations

Once immediate risks . _ _
have been addressed, take AECEERECEE Respiratory virus swab Discuss with local
amore detailed travel history Focal microbiology or virology samples infﬂ;ﬁ‘-’" sgecialist, afs
uality and timing o
Routine blood tests qeats :

to help to identify the infection ;
and guide management samples are often crucial

Blood
cultures

Consider empirical

treatment for specific
clinical scenarios

Fink D et al. BMJ 27 Jan 2018; 360: 158-61 http://dx.doi.org/10.1136/bmij.jS 773



The Royal Liverpool and University College London Hospitals m .
Health

Broadgreen University Hospitals ER ot T
MHS Trust »

LIVERPOOL SCHOOL
O TROFICAL MIDILIKE

Imported Fever Service

A national specialist service for acute imported fever diagnosis providing:

Round-the-clock on-call expert clinical and microbiological advice to support patient
management, infection control and public health interventions, from referral to delivery and
interpretation of final results.

A 24-hour on-call diagnostic service for viral haemorrhagic fevers.

Next working day diagnostic service for a range of acute imported fevers of infectious origin.

)

LSTM

LIVERPOOL SCHOOL
OF TROPICAL MEDICINE

Aiming to supplement existing clinical & diagnostic services.

0844 778 8990




Travel history

Where travelled, exact location

When travelled, exact dates

Why travelled, work / leisure

What specific exposures

Which vaccinations, malaria prophylaxis,
anti-mosquito measures ?

compliance



Exposure and infection

Raw foods
Untreated water, milk
Fresh water contact
Sex

Insect bites

Animals

People

enterococci, trichinosis

hepatitis, brucellosis, shigella

schistosomiasis, leptospirosis

HIV, syphilis, GC

malaria, arbovirus,
trypanosomes

rabies, Q fever, brucellosis,
plague

VHF, hepatitis, meningococcal



Woman Treated For Rabies Dies In
London Hospital

(T, Destad: N2 12-C00 ndated: POME N7 a-EF PHESS
o ! UG, SRS [ Dl U RSO LS, SO N L Ll W R AESDEIATIGM

-
—

EIRecommend 3 94 recommendations. Sign Up to see what your friends recommend. t;j} '@-‘ E

#0027 1% 28May2012
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FOLLOW: London Hospital For Tropical Diseazses, Rabies, Tropical Diseases, Uch, Uk Hews, University-
College-Hospitals, UK News

A woman who was being treated for rabies
in London has died, University College
London Hospitals NHS Foundation Trust
said on Monday.

The woman, believed to be a grandmother
in her 50s, was reportedly turned away
twice by doctors at Darent Valley Hospital
in Dartford, Kent, before she was finally

diagnosed.

The woman was being treated by University College
London Hospitals
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SUMMARY

Objectives: With increasing international travel it is important to understand how frequent casual travel
sex and unprotected intercourse are, and what impact this may have on the risk of acquiring sexually
transmitted infections (STIs ).

Methods: We conducted a systematic review, and where appropriate meta-analyses, to ascertain the
influence of foreign travel on behavior, induding new partnerships, unprotected intercourse, and 5TI
acquisition.

Results: The pooled prevalence of travel-associated casual sex was 20.4% (95% confidence interval (CI)
14.8-26.7%), with 49 4% (95% (1 38.4-60.5%) of these having unprotected intercourse. The predominant
characteristics of people who had new sexual partners abroad were: young age, male gender, single
status, and traveling alone or with friends, with a previous history of multiple sexual partners or an STI
People who travel or stay abroad for longer periods and men who have sex with men are at higher risk of
developing new sexual partners hips and having unprotected intercourse. The risk of developing an 5Tl is
increased up to 3-fold in people who experience casual travel sex.

Conclusions; New sexual partnerships and unprotected intercourse abroad are relatively common,
People who develop new sexual partnerships and have unprotected intercourse abroad have an increase



Travel and new sex partners

Clinical series 31.8%
Travellers 19.7%
General population 9 %
Overall 20.4%

Peru < Ibiza Long stay>short stay
~50% unprotected

Vivancos R et al. IJID 2010



Thai imports - rash & fever

HIV seroconversion Secondary syphilis



Incubation period < 10 days

Arbovirus including dengue
Enteric bacterial

Typhus (louse borne, flea borne)
Plague

Typhoid

Haemorrhagic fevers



Incubation > 21 days

Malaria

TB

Viral hepatitis

HIV

Katayama fever
Amoebic liver abscess
Leishmaniasis
Filariasis



Tuberculosis




Sy g . : §
- . - -" = - -

THE INDEPENDENT Graduate plus .~ 3
eCtIO[ l ' ‘ N 70 Business 32-3
Sport ' 37-4

- 20 April 1995 : ‘

o The terror 1s infectious

: osin "o th Fear of new and deadly diseases has spawned a wave of lurid fiction. e s i e
» The reality may be even more frightening. Steve Connor reports e

becamie

2 o chimpan
first human

i
in_Pikris Lo be fecove
well

Whai makes HIV such a

compulsive b
cauze the oo
denial tha
great thy

tury = o |;|||J|'||
p|.u'|_' for infectious EEET
il owas S0, even 25
Infections thrive on
ber of humans living

proximity, Inm 1%KL 3 mo
peer cent of the world's po
tiom lived in citics. H 1
capecied that mon
h'llrl'!:tr|:l_'.'-A'|'|| lve im

ulation -u._ulu,
By the year X MEXH 1her
of which the m i
the poorest ©
afford the =
infrastruciure that

apread of diseise

Theme
develop
for b
the rainf
viruses
m th
Hosl mnimals wO CTEASING




”
oo AUg 2014 3B

Management of Hazard
Group 4 viral haemorrhagic
fevers and similar human
iInfectious diseases of high

consequence

Advisory Committee on Dangerous Pathogens




WIRAL HAERORRHAGIC FEVERS RISK ASSESSMENT (VWersion 3: 11.08.2014) INFECTON CONTROL IMEASLUIRES

A) Does the patient have & fover [»3B5C] or hiszary ol Tewer in past 24 hours AND has relurned foom (o & curnantly residing in] a WHF endenic AN AL pEGE

eaiinting [Beipe i B ong b Topicsn lactvasDisea s esdnlesion AT Wiral Hasmoerma gieF v ifH Fidaget] witkin 21 days? Stndard procautions apph:

Qh Hand baygiene, ghos, plaklic agen

B Dt e patiees) hgeae 3 Towan [=389C] or Rigley off Peser in pust 29 B AR b carad Tor § oorme inle: Conbacy itk Bidy Ayids af § (B pratection and Thid resallees sungical facamank aned for
handled chrical speamens (hkad, urine, faeges, Siwed, lbsratarg cullures] Iromm an mdividoal o Bksrasar srimal kiiran g1 s8romghy splikinducing peoceduis)

rurpeacied 1o have WIF?

¥ STAFFAT RISK
Hand bygiene, ghoees, plastic apren, flulkd repellent surgical
Nkt A ANDE facemask, cye protection {FFP3 respirator for atrosal

generating procedures |

¥ AGMHTIONAL QUESTIONS: Padicnls that hove sxtemsive Brasing, actlve blecdisg,
WHE Unlisply; = Has b patiend rgweled 16 fovr sris where Shene & o gorrest WHE gulbreak? (ks fveon arcimadimail peid]) eecvdralie dinrroea, uncanfroffed vamiting:
manage locally = Hax the pptient bved or worked in basic rural conditions in an area where Lasss Fever s undemic? Hand hefxfana, deubla gl ovag, TTUkS mpellant dispesakia
h i VoS b s AL tFd A mp [ b BowTfsuiL, ey pregestion, FRRS respiratar
= Has bre patisnt '115r|l:l:| cares GF mines, or bad contact with prmates, aviebsoes ar bats in 2 Marburg J Ebola
endemic area? gukh i = rdiHE c103 3

= Hx I:he patlem Ira'.-r:lr.'l:l manare whcm I:rlrnmn C-:hrﬂp H:-:mn:rrl'ﬂg.i: Fr.-r:r Eendernnk:
L 3 11 AND suskzined 2
tick b-l:-:-" [ u'u:hﬂl a IirJ-: '.l.lhh 1|1|:Ir h:n:l hm OR hnd cless n'.-ﬁhtrnw with animal slaughtei?

¥ * L 4
it ALL additianal questicng YES B AHY ADDITICMAL DLIEETION |—|~ HIEH POSSIEILITY OF VHF
= ISDLATE PATIENT IN A SIDE ROOM

*  Lirgant Malaria ineetigation

CLRSCU T iuch T aEERAN I B s | ) . Follblood comt, UBEs, LT, Gettig sceen, ERP, ghucase, bod culbues
i R e i r  Inform bbceatony of porsible WHE case |for speciman waste disposal

el v @xtenstae Bruisiog o acive Bleaf@ing? purposes if confimmed]

]
LW POSSIBILITY OF WHF Mlataria Pogici: *  Dizcuss with Infection CormmiMant [Iednciices
o Uwpent Malans investizatian W hlanage & Raladag DiseaseMicrobiologyVirolagy|
7|+ Urpentlocalinvestigstions a3 nermally UHF unlizely *  Infectivn Consultant to srange VHF soreen with
Appropriste, induading blood cuBures I ¥ Imported Feser Service (0234 77BES50)
| L 4 I Malaria Megative |—I~ = Motify Local Health Prodection Unit
X Cantinuing lever affer #2 boors? : Wﬂ'”wt“m"‘r‘uh'*
| Blalpria Megativg | + L
" Sy S e CLIMICAL BESTIOMN TO BETERRAIME INFECTION CONTROL BEHAVEQUIR AND PROTECT STAFF: dias the
:-mmmxmmuub;:mr';:pﬁﬂ ] frakiant e eatersive bruiing OF active blasding OF urcomtralid disrhesa OF uecamtralied semiting
agrosls confirmed?
| e T . I Passizlity of WHF; kdection Cansubkant to
consider discussion of WHE someien with
¥ i Yo Imporied Favar Senice [[5&4 7 753990| m
] ] 5 .
I Bhir pes ek RE dir
Cinizal concann OF continding |_'I'I-EJ(— :
teur altar T2 haurs? A T

manege lieally L ]

v Irformyupdabe Local Heakh Protection Unit
»  Ensure palient conkzct detals recoeded
+  Pabent self isclation

Folicws up WHF soreen resul
Revicw dally

* Han absious sltarnatien disgnasis has bedn made a.g
Uik Tk, Chies managi Iocalks




Containment of imported VHF

Risk assessment — epi & clinical

Possi
Staff

ole case — negative pressure room
orecautions - blood & secretion/air

Liaise with lab

— Exclude malaria

— Specialist tests

Liaise with public health

— |dentify contacts

— Transfer as appropriate

Prepare for media onslaught



VHF ward 38 Fazakerley Hospital
Liverpool ¢1980
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Recent cases



Fri evening March 2018

27 M

Arrived 2 weeks ago from Zambia near DRC
border

Unwell several days
Rash



What are you worried about?



Diagnosis? Choose one

Chickenpox
Disseminated herpes
Drug rash
Monkeypox
Something else



Name some differences between
chickenpox and
smallpox/monkeypox



Rash distribution

SMALLPOX CHICKENPOX




Smallpox vs. chicken pox

Smallpox * Chicken pox
Incubation 7-17d * |ncubation 14-21d
Severe illness e Usually mild
Prodrome * Prodrome

— Headache and back pain — Mild malaise
Centrifugal * Centripetal
Synchronous * Asynchronous
Rash not initially itchy e Rash initially itchy
Lesions round * Lesions oval
Scabs form 10-14d e Scabs form 4-7d

Scabs separate 14-28d * Scabs separate <14d



Classical
smallpox
lesions:

Pustules
Deep

Painful

Can be rolled




Smallpox clinical course

Prodrome (d 1-3)

— Acute onset fever, malaise,
headache, backache, prostration,
anxiety

— Erythematous rash (d 2-3)
 Maculopapular rash (d 4-6)

— Face, hands, arms — extremities,
trunk

Vesicular rash (d 8-14)
Complications

— Haemorrhage

— Encephalitis

— Keratitis



Vesicular
rashes

Chickenpox

Multiple stages
present

Not too ill




Check mouth and genitals (and hair)




Differential diagnoses

Eczema
herpeticum

Birmingham 1980 NJ Beeching



What is the best test?

Electron microscopy of lesion fluid
Serology for VZV

PCR of lesion fluid for VZV or HSV
PCR of lesion fluid for pox virus
Something else



Diagnosis

* Chickenpox

* Responded well to aciclovir — had already
been started empirically



Sep 2018
Returned traveller from Nigeria

 Fever and rash
* Very painful leg
 Mild confusion



Diagnosis

* Monkeypox
* BMJ best practice review



BMJ Best Practice: Poxvirus
infection

4 M = i bestpractice.bmj.com @, (+] [TJ ) =] [
You'll need a subscription to access all of BMJ Best Practice Freetrial | Subscribe | Login | Help
Poxvirus infection View PDF
OVERVIEW THEORY DIAGNOSIS MANAGEMENT FOLLOW UP RESOQURCES
Summary Epidemiology Approach Approach Monitoring Guidelines
Aetiology History and exam Treatment algorithm Complications Images and videos
Case history Investigations Emerging Prognosis References
Differentials Prevention
Criteria Patient discussions

Last reviewed: September 2018  Last updated: September 2018
<D IMPORTANT UPDATES

Summary

Human smallpox has been eradicated since 1977, but monkeypox is endemic in West and
Central Africa....

READ MORE ~

Definition

Viruses belonging to the Poxvirus family (genus Orthopoxvirus ) that can naturally infect humans
and mammals include variola virus (smallpox), monkeypox virus, vaccinia virus, COWpox virus,
buffalopox virus, camelpox virus, and cantagalo virus. This topic focuses on human disease
associated with smallpox and monkeypox infection....

READ MORE ~

History and exam

B FEEDBACK



Possible contact

24 Female

Works in bar

Fever, myalgia, back pain for 12 days
Rash for 5 days

Attended walk in service
Call from public health



Monkeypox contact




Diagnosis? Choose one

Chickenpox
Disseminated herpes
Drug rash
Monkeypox
Something else



Diagnosis

* Herpes simplex type 2



Login Help ¥

BM) Best Practice

¥D) Recent updates Specialties Calculators [ Patient leaflets ~ (® Procedural videos &£ Evidence (¥ Drugs

COVID-19 (3 View PDF

OVERVIEW THEORY DIAGNOSIS MANAGEMENT FOLLOW UP RESOURCES
Summary Epidemiology Approach Approach Monitoring Guidelines
Aetiology History and exam Treatment algorithm Complications Images and videos
Case history Investigations Emerging Prognosis References
Differentials Prevention Patient leaflets
Criteria Patient discussions
Screening
Last reviewed:January 2020 Last updated:February 2020

D IMPORTANT UPDATES

Summary

The World Health Organization has declared a public health emergency of international concern
and rates the global risk assessment as high.

The situation is evolving rapidly with case counts and deaths increasing each day.
Cases have been reported in at least 24 countries outside of China.

Person-to-person spread has been confirmed, but it is uncertain how easily the virus spreads
between people.

https://bestpractice.bmj.com/topics/en-gb/3000168




Fever and localizing signs

- Rash - dengue, typhoid, HIV, syphilis
- Jaundice - malaria, hepatitis,

leptospirosis

- Lymphadenopathy - HIV, rickettsial infections

- Hepatomegaly - amoebic liver abscess,
leptospirosis

- Splenomegaly - malaria, typhoid, brucella

- Eschar - typhus, CCHF

- Haemorrhage - VHF, rickettsial infection



Indian sea captain




Clinical and

radiological
signs

Right lung base



Diagnosis?



Amoebic liver abscess

Abscess
in right
lobe of
liver on
US

Positive
amoebic
serology

FAZ

HOSP LIVERPOOL




Investigations

Thick and thin films (antigen detection)
FBC, U & E’s, LFT’s

Blood cultures

Save serum for serology, EDTA for PCR
Urine analysis and culture

Stool microscopy and culture

CXR

Liver ultrasound etc as required



Simple clues in investigations

 Blood films

— malaria, trypanosomes, borellia

* Thrombocytopenia

— malaria, arboviruses, rickettsiae, leptospirosis
* Eosinophilia

— schistosomiasis, strongyloidiasis, loiasis



Eosinophilia
means worms




Journal of Infection (2010} &0, 120
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CLINICAL GUIDELINES OF THE BRITISH INFECTION S5OCIETY

Eosinophilia in returning travellers and migrants
from the tropics: UK recommendations for
investigation and initial management

Anna M. Checkley :*, Peter L. Chiodini @, David H. Dockrell ®, Imelda Bates €,
Guy E. Thwaites ®, Helen L. Booth ¢, Michael Brown ?, Stephen G. Wright ?,
Alison D. Grant®, David C. Mabey ®, Christopher J.M. Whitty ,

Frances Sanderson €, On behalf of the British Infection Society and The
Hospital for Tropical Diseases

* Hospital for Tropical Diseases, Capper Street, London WCITE 6JB, UK

b Section of Infection, Inflammation and Immunity, University of Sheffield, School of Medicine and Biomedical Sciences,
Royal Hallamshire Hospital, Glossop Road, Sheffield 510 2JF, UK

"'_ Liverpool School of Tropical Medicine, Pembroke Place, Liverpool L3 5QA, UK



Common sense

Establish the presence of fever before
Investigation

Retrospective investigation of fever that has
settled is pointless

Bryceson A 1988



Jourmal of Infection (2009) 59, 1—138
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REVIEW

Fever in returned travellers presenting in the
United Kingdom: Recommendations for
investigation and initial management

Victoria Johnston ®*, Jane M. Stockley ®, David Dockrell €, David Warrell 9,
Robin Bailey ®, Geoffrey Pasvol €, John Klein, Andrew Ustianowski &,
Michael Jones ", Nicholas J Beeching’, Michael Brown 2, Ann L.N. Chapman ©,
Frances Sanderson?, Christopher J.M. Whitty 2, On behalf of the British
Infection Society and the Hospital for Tropical Diseases



Faver with rash

Diagnostics Gomments / empirical Rx
Dengue Dengue PCR (18 days post Manage symptomatically as cutpatient with daily FBEC unless
symptom anset) high rizk of shock (high hasmatocrit, falling platelats).
lghl ELISA (>4 days) Supportive management but avold aspirin. Waccination (YF,
JE, TBE) history required to interpret results.
HIY HIV {antigen and antibody) Many rapid tests do not pick up sercconversion illness
Rickettzlas | Acute phase + 36 wk sarum Consider empincal Bx doxyeyclineifl exposum to ticks in gama
park, headache, fever +/- ashieschar
Schistosamiasis, Mot helpful Empirical Rx praziquantal if appropriate presentation and
acute exposure 4-8 wks previous. Conskler stencids
WVHE PCR to ref lab Always contact regional cantre. VHE are also endamic in
South America (arenaviruses) and Europe / Asia (Congo-
Crimean haemorhagic fever), howaver are rarely encounteraed
in travellers
Fever with jaundice
S3A | SEA | SCA | ME/MA | SA | Diagnostics Comments | empirical Rx
Leplospirosis ; | CSF + BC = bdays Rx on suspicion dowyeyeline | pencilin (may not be helpful
ElA IgM =5 days after jaundice has developed). Transfer BC at rcom temp to
refemance lab
Viral Hepatitis | Anti-HAY lghd, HB=sAg, Acute hepatitis G should also be considensd in homosexual
anti-HEW Ight MMen
YHF PCR to ref lab Always contact regional centre VHF are also endemic in
South America (arenaviruses) and Eumope [/ Asia
[Congo-Crimean haemomrhagic fever), however ame rarely
encounterad in travellers
Yallow fever ﬁ;& (Hood) +- CSF for PCR; | Require confirmation of YF vacane history
IgG 7 lgM senckegy

Johnston V et al. JOI 2009; 59: 1-18
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PROTECT YOURSELF BY TAKING ANTI- ‘MALARIA|
TABLETS BEFORE AND DURING YOUR STAY
ABROAD AND FOR ONE MONTH AFTER YOUR

LSTM RETURN HOME

LIVERPOOL SCHOOL i : |
OF TROPICAL MEDICINE Table_t_s avallablefrom chemmts a'_'don some aircraft
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Species of malaria (Plasmodium)

P falciparum lethal. Esp from SS Africa

P vivax
P ovale

P malariae
P knowlesi

benign
benign mostly West Africa

persistent, not usually lethal
monkey malaria - Sarawak



Malaria life cycle

Skin

Liver cell rupture,
merozoite release
Liver cell

entry

Uptake during

blood meal
OO~ £
Development
into gametocytes

RBEC
penetration

Asexual
‘ reproduction

JonesMK et al. Nature Medicine 12, 170 - 171 (2006)



Malaria

* What symptoms do people get?
* How is it diagnosed?



Clinical features of uncomplicated
malaria

* Fever in over 90%

* Non specific symptoms

— fever, “flu” like illness, headache, rigors, sweats
jaundice, respiratory or Gl symptoms

* High index of suspicion necessary



Fever from Africa

* From West Africa or sub Saharan Africa
— 60% likelihood of P. falciparum if gets to hospital
— 95% likely if thrombocytopenia also present

— Other species P. ovale W Africa, P. vivax elsewhere
followed by P. malariae everywhere

* Next most common are respiratory and enteric
infections

e Consider exotica such as rickettsial infections (tick
typhus), dengue etc



Malaria

* How is it diagnosed?
* History of travel

* (Long incubation period for vivax up to 2
years)
* Blood film examination under microscope
— To detect parasite
— To count them
— To tell what species

e Other blood tests



Malaria
blood
films

Thin
film
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Malaria mistakes

Can not be diagnosed on clinical features
Symptoms are non specific -
fever, “flu” like illness, headache, rigors,
sweats, jaundice, respiratory or Gl
Classical periodicity of fever often not present
Splenomegaly often absent
Prolonged incubation of non falciparum malaria
Chemoprophylaxis not always effective

Routinely ask a travel history in febrile patients and
ask for blood films

Films may be negative



Journal of Infection (2016} 72, 635—649
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UK malaria treatment guidelines 2016 ®.:msmrk

David G. Lalloo **, Delane Shingadia °, David J. Bell ©,

Nicholas J. Beeching®, Christopher J.M. Whitty ¢,
Peter L. Chiodini ©, for the PHE Advisory Committee on Malaria
Prevention in UK Travellers

* Department of Clinical Sciences, Liverpool School of Tropical Medicine, Pembroke Place, Liverpool L3
5QA, UK

L’ﬂepartment of Infectious Diseases, Greal Ormond Street Hospital, Great Ormond Street, London
WCTN 3JH, UK

i Department of Infectious Diseases, Queen Elizabeth Universilty Hospital, Glasgow G571 4TF, UK
"Hnspim{ for Tropical Diseases, Mortimer Market Centre, Capper Street off Tottenham Court Road,
London WCIE AU, UK

“Malaria Reference Laboratory, London School of Hygiene and Tropical Medicine, London WCTE 7HT,
UK



Revision Patient 1

e Fever from India
* Thrombocytopenia
e Blood film






Revision Patient 1

Fever from India
Thrombocytopenia
Blood film
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What is the diagnhosis? Plasmodium vivax

What is the treatment? Chloroquine plus
Primaquine



Sporozoites inoculated

Male and female gametocytes

Trcrphuzu-lte

Sd‘uznnt

Merozoites in Immature garnetucy‘tes

Schizont
rupture
Figure: Life cycle of the human malaria parasite Plasmodium vivax

Mueller | et al. Lancet Infect Dis 2009; 9: 555-66



Revision Patient 2

Fever from Nigeria

Unwell with hypotension, confusion, jaundice
Thrombocytopenia

Blood film

What is the diaghosis?
What is the treatment?



Malaria
blood
films

Thin
film




Revision Patient 2

Fever from Nigeria

Unwell with hypotension, confusion, jaundice

Thrombocytopenia p 000499 &
©.0,0090gd
: 00 0000
Blood film ¢ 0%
000 ‘

- 900 0000

0. 99
What is the diagnosis? Plasmodium falciparum

What is the treatment? Artesunate or quinine IV
Supportive care



Malaria Prevention



Control in tropics

* Fogging

* |nsecticides (resistance)

* Get rid of water that mosquitoes lay eggs in
* Release sterile mosquitoes

* Treat cases

 Sometimes chemoprophylaxis to stop people
catching it

* Use bed nets impregnated with insecticide



How does an insecticide treated bed net actually work?

PRESS RELEASE 1SEP 2015 W 437

New research from LSTM has revealed precisely how insecticide-treated bed nets are so effective against
malaria mosquitoes.

Liverpool, 1 September 2015 - Communities in the poorest countries are the most vulnerable to malaria and 90% of all



Malaria

* How is it prevented in travellers?
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Malaria death: A British Airways stewardess died after a long-haul flight from Ghana




Malaria

 How is it prevented in travellers?

A Awareness

B Bite prevention
— Personal repellants
— Sprays
— Nets
— Keeping indoors (air conditioning)

C Chemoprophylaxis
D Diagnosis and treatment



Prevention

§1109 STOD OLIADSOW ¢

or VININ -

PROTEGTION FHOM

CﬁRRYIHG MOSQUITOES
S

M &
g e D0 0eODBEEB 4

' tpdﬁ@)ﬂ

TS

&Tayid [FlaTiny&aralimbap q/ ;

LIS

Mosqvn'o cons
ol _arar

d-0on §ed® 01% TS D RCTY A 01%
-®got ¢Wwo

,/_

iSO drHsilbeh

? Nl J :
B [
ooJ b P’ !




Antimalarials - which ones ?
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Malaria summary

Protozoal infection transmitted by mosquitoes

The most common lethal tropical infection in
UK travellers

Control worldwide a major problem
Highest death rate in tropics in children

LSTM makes major contributions to all aspects
of control

Still a long way to go



Summary - Diagnhostic approach

History

More history

Detail of geography, timing

Occupational and recreational exposures
Compliance with protection

Physical signs (rash, eschar etc)
Knowledge of prevailing infections

Tests ordered and interpreted in light of
— Pretest probability
— Quality of tests



Don’t forget

Think malaria

Exclude VHF

Blood film — thrombocytopenia, eosinophilia
Think about antimicrobial resistance

If malaria is excluded, is empirical therapy
indicated while awaiting results?

— Doxycycline (leptospirosis, tick/scrub typhus)
— Azithromycin or ceftriaxone (enteric fever)



Eco-Challenge 2000
Multisport event

Fever
Abnormal liver tests
Mild meningitis




Diagnosis?



Leptospirosis
reports from
GeoSentinel & Idaho
& LA Depts Health

L. weilii

189/304 (62%)
athletes
contacted

80/189 (42%)
met case
definition



Leptospirosis

Leptospira species
Urine of rodents, cattle, buffaloes etc

Swallowed/enter conjunctivae
Febrile illness
May be very mild

More severe gives renal failure, hepatitis,
meningoencephalitis

Treatment doxycycline, penicillins, ceftriaxone



Leptospirosis

White water
rafting

Meningitis
Jaundice
Renal failure




42 year old British
teacher with a sore leg

after travel to South
Africa
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Two week holiday with husband in South Africa
Fully immunised
Took Malarone

Visited towns & game parks

4 days after return sees family doctor with painful groin



Examination

Looks unwell

T 38.0°C, BP
105/70 HR 80

Left neck node +

Chest & throat
clear

Generalised rash




Fever and rash from South Africa




Diagnosis?



Further history

Anaesthetist found
lesion in hair

Husband saw lesion
under breast

Patient found other
lesions x 4

Typical African tick
typhus




Outcome

African tick
typhus

Treated with
doxycycline
Better within 2 days

Fully recovered

Fame in women'’s
magazine

7 : 15 longas Ican
ember, I'd wante

‘My hol
of a lifetii
turnedi

Naficmal Park.Wehadarea
fabulous time, saw loads of lions,
elephants, giraffes, rhinosand
zebras, the game lodge was
luxurious and the food was
delicious-itwasawonderfultrip.
The funny thing was that
Iremembersayingto Stephenone
ythatIwasa bitnervousabouta
n gettingin and attackingus. He
id, ‘Tt's notthe big thingsI worry
about, it'sthelittle things!’ What he
meantwastheinsects.

Afewdays beforetheendofour
stay, wewentonabushwalk, We N
wereadvised to wear long trousers,
socksandtrainers, andtotakea
shower laterin case anyinsects had
gotintoourclothing. Idid exactly
asweweretold. Thewalkwas fun
and Ithought nething moreofit.

We camehomeonaweekendand
Iwentbacktoworkon Monday. I felt
reallytired the first day. Tknewit
wasn'tjet lag there’snorealtime

ntheUKand South
thoughtitwasjustgetting
ntothe old rhythmagain.

Then afewdays laterIfeltadull

ndressedthat
edadarkpatch

WhenJayne Culshaw 44 andher
wentona SdTarl, she came backw/ii

ISDENA ﬁrgjrlerl
Hﬁ@@m J2HEEIR,,

Whatis tick typhus?

lymphglands. ]
isusuallyabout
@ Africantic

@ Tick typhusisthename
giventoa collection of diseases
caused by rickettsia ticks
@ Infectionisviaabitefroman fatalbut, ifunire

infected tick—in Africathe symptoms can be unpleasant
ticksare usuallyassociatedwith andsevere,and

game animals weeks or more. Inotf

@ Symptomsinclude fever, oftheworld ticktyphuscanbe
headaches, rashand swollen life-threatening



onmybackwhere mybrastrap had
been. Itwasn'titchyorsore,and]
didn’tthink fora minuteitwasa bite.
ThenextdayIcould feelan
uncomfortablelumpinmygrein
and Iwas feeling decidedlyunder
theweather. Bythefollowing
morning, when the lump was egg-
sized andIcould hardlywalk upstairs,
IwenttomyGP. Shediagnoseda
strangulated hernia, andIwas
admitted to hospital. Theytried
puttingonice packs, butitdidn'tgo
down, sothedoctorsaid hewas
going tooperatestraight away.
WhenIcameround from the
anaesthetic, [was groggy, andin
addition toa painful groin, Thada
new paininmyneck, Thesurgeon

said they'd noticed astrangespot
there, and alsothe one on my back,
duringtheop, and did 1 know what
theywere? Healsosaid he'd been
wrong, itwasn'taherniaatall
- they'd removed averyswollen
lymphgland, buttheyhad noidea
whyitwas soswollen.
Iwasdischargeda coupleof
days later, and the district nurse

cameover the next dayto checkmy
stitches. BynowIwasgoingdownhill
fast=Ihad averyhightemperature
andIwasfeelingterrible.Thada
big lumpin my neckwhereanother
gland had come up. The nursetold
meto callin myGP, butTwas feeling

soill, [justdidn'tgetroundtoit.
Next morningIwaketo find my
whole body coveredinan awfulrash.
Onmychest, backand legsitlooked
likethe startof chickenpox. But
overthe nextfewhoursanddays, as
thespots matured, theyturned
black. Ina panicIwentto myGP.
Thelookon herface spoke
volumes -she'd never seen

anything like
it. Ifeltsoscared
whenIrealised
Ihadsymptoms the
GPhad noidea howtotreat. She
referred metothe Tropicaland
Infectious Disease Unitatthe Royal
Liverpool University Hospital.
Afterathorough examination,
they found1'd been bittenin four
places - myback, neck, knickerline
andjust below my bust. Butthey
didn’t knowwhat had bitten me.
[was takentoseeconsultant Dr Nick
Beeching, who almostimmediately
said, ‘Lknowexactly what'swrong
withyou. It's ticktyphus.’ He told
meitwould takeawhileforthe
teststo prove his diagnosis, butin
themeantimeIwas admittedand
given drugs. Within 48 hoursIwas
feeling much betterand wasjust
gratefulto be overtheworst.
AfterafewdaysIwas outof
hospitaland recovering athome.
My familywere relieved - they'd

beenterrified, too. Theworst
nightmareIhad wasthat
something had laid itseggsinside
meandwasinfectingall myinternal
organs, Thatreallyspooked me!

Looking back now, IthinkIwas
justunlucky. Ifollowed all the
advice to coverup, butstillthetick
gotinside myclothing.

I'd loveto go backta South
Africa. It'sa beautiful countryand
Ican'tbelieveI'd be sounlucky
again. Butiflevercome backfrom
aholidaywith morestrange
symptoms, I'llgostraight tothe
Tropical Disease Unit!

, Parasiteslurk in manyplaces, not justexoticlocations. Check ourguide...

AFRICA
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Howdo you getit?
i f Howdo you getit?
Precautions Howdoyougetit? Howdoyou getit?
p Precautions
Precautions
Howdo yougetit? Precautions

Precautions

THE UK

How doyougetit?

Precautions

Family Circle
Aug 2006



Tick borne rickettsiae eg R africae, R conori

o 0 -

UC}
' i 3 Rl
Uninfected ticks i
v/ \ / "
Infected rodents ; I Transovarial
Infected
larval tick

transmission

- |nfected

Infectad Uninfected rodents
nympna tmk\) m / Infected female,
‘ 31 L AP adult tick

: |

Tick moults; trans-stadial maintenance

human

Figure 1| The life cycle of tick-borne rickettsiae. Spotted-fever-group rickettsiae are maintained in nature by

transovarial and trans-stadial transmission in ticks and horizontal transmission to uninfected ticks that feed on

rickettsemic rodents and other animals.

Walker DH, Ismail N. Nature Reviews 2008



Clinical features: Tick typhus

—TT

Incubation period 2-14 days I8

Eschar (scalp,groin etc) may
precede systemic symptoms

Similar syndrome to LBT

Generalised rash may be
absent (R. africae)

Mortality highest in RMSF
("'70/0)




Features

Tick bite noticed by 8/13
(61.5%)

Eschar 100%
Adenopathy 100%
Rash 15%




Hers

Eschar under bra strap

Rash on legs




Tick bite fever

Rickettsia
Affects tourists
Fever

Rash

Eschar
Regional nodes

Mortality

Mediterranean

R conorii
Rare
Yes
Common
Single
Yes

~2%

Africa

R africae
Common
Yes

Less
Multiple
Common

Rare




Diagnosis & management

History of tick exposure - ??
Clinical - non specific symptoms
Serology - only positive after 7-10 days

Biochem/haem - non specific:
AMNacute phase, VHb, ¥ plt, WBC normal
NLFT, NLDH, MNCK

Culture - feasible, but not readily available

Immunohistology/PCR of skin biopsy (rash,
eschar)

Treat on suspicion




Summary

Consider African tick typhus in tourists
with fever from Africa

Symptoms non specific

Headache often prominent

Rash often absent

Careful search for eschars eg hairline
Lymph nodes

Tick bites often not noticed
Presumptive treatment with doxycycline

Jensenius M et al. Clin Inf Dis 2004; 39: 1493-9
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Scrub typhus Orienta tsutsugamushi

Free in soil stage

Xk
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8- ed 8-Legged e
"F}\:": dELﬂL:?l%?mph aﬁ%ﬁ transmission
A
B-Legged
Jlarva
e "
. Y
6-Legged G
an i e
Roden
Leptotrombidium akamushi A
) ) 6-Legged
Vector of Orientia larva » )
tsutsugamushi - Frea in soil stage f}'ﬁ:
_dl-_'r'

Transovarian " 6-Legged
fransmission F larva

8-Legged 8-Legged
adult deutonymph



Scrub typhus transmission

(O tsutsugamus@ Incubation period (8-10 days)

(oS mmw@mu;mwnm@}

Feed on rodents
4 or other animals Eschar, fever, rash |
! including humans pneumonitis

6-legged
|al“.fae R T T T P b SR e PN S A ST ST RO S [rassins :_'}

VInVAMMAWAMAMAA MMM AN A

Transovarian

8-legged adults 8-legged nymphs

0. tsutsugamushi infected mites ~ ® Rash | Kim I-S, Walker DH. Ch51 in Guerrant RL et al
Tropical Infectious Diseases 3rd ed. Elsevier 2011

Figure 51.2 Transmission of O. tsutsugamushi to the human.



Clinical features: scrub typhus

Incubation 4-10 days

Eschar and possibly
multiple chigger bites

Rash delayed ( day 6-7 )
and not prominent

Complications unusual
Mortality <2%

Worse outcome in
preghancy



Maldives scrub typhus eschar (Female Age 16)
c/o John Suresh Christian DTM&H 2004



Eschar

Commoner in Scrub typhus, some SFG

rickettsial infections,

cutaneous anthrax, tularaemia,

necrotic arachnidism (brown recluse spider
bite),

rat bite fever (Spirillum minus),
staphylococcal or streptococcal ecthyma,
Bartonella henselae




Presumptive diagnosis

Compatible clinical illness

Strong: eschar, rash

Rapid defervesence with anti-
rickettsial antibiotics

¢/ R Premaratna, Ragama
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Treatment
Doxycycline 200 mg stat dose in
epidemic situations of LBT
200 mg x2 effective in MSF

Otherwise at least 5 days for
severe cases and in RMSF

Chloramphenicol 500 mg 6 hrly
for 7 days an alternative

Ciprofloxacin may not perform as
well in vivo as MICs suggest

Single dose azithromycin

Rifampicin in areas where TetR
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Scrub typhus - Cochrane review

Data are limited because trials are small

There are no obvious differences between
tetracycline, doxycycline, telithromycin,or
azithromycin

Rifampicin may be better than tetracycline in
areas where scrub typhus appears to respond
poorly to standard anti-rickettsial drugs

Liu Q, Panpanich R. Antibiotics for treating scrub typhus.
Cochrane Database Syst Rev 2002, Issue 3: Art. No CD002150.
DOI: 10.1002/14651858.CD002150 (recertified 2010)



Control measures

Avoid and promptly remove vectors

Wash victims and boil clothing
De-louse (DDT 10%, Permethrin 1%, Malathion 1%)
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Summary - Diagnhostic approach

History

More history

Detail of geography, timing

Occupational and recreational exposures
Compliance with protection

Physical signs (rash, eschar etc)
Knowledge of prevailing infections

Tests ordered and interpreted in light of
— Pretest probability
— Quality of tests



Don’t forget

Think malaria

Exclude VHF

Blood film — thrombocytopenia, eosinophilia
Think about antimicrobial resistance

If malaria is excluded, is empirical therapy
indicated while awaiting results?

— Doxycycline (leptospirosis, tick/scrub typhus)
— Azithromycin or ceftriaxone (enteric fever)



Sources of information

Textbooks etc

NaTHNaC and CDC
ProMED-Mail

GeoSentinel

Studies in military personnel



ProMed Mail www.promedmail.org/
_ f £ Seroconversion for infectic xy & ProMED-mail x_
«

= @ | [ www.promedmail.org/?p=2400:1000:
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SUBMIT INFO

[Fon ImFECTIOUS DisEAsES](

Announcements Links Calendar of Events

@ ProfMED-miail @ Portugués iﬁ Espaficl @ Pyccrui @ Mekong Basin @ Afrigue Francophone ﬁ Anglophone Africa @ South Asia @

Supported by Most Recent Alert

ProMED-mail

About ProMED-mail»

% View printable version Share this post: ﬁ )5 ? )

Bt Hot Topics Published Date: 2017-10-09 20:56:45
Latest Posts on ProMED-mail Subject: PRO/PL=> Undiagnosed disease, rice - India: (OR)
Archive Number: 20171009.5369648

09 Oct 2017 Undiagnosed disease, rice - India: (OR) Q UNDIAGNOSED DISEASE, RIGE - INDIA: (ODISHA)
09 Oct 2017 Salmonellosis, st Dublin - USA (02): (WA) unpasteurized milk, )
comments

A ProMED-mail post
http:/f'www.promedmail.org

ProMED-mail is a program of the
International Society for Infectious Diseases
http:/fwww.isid.org

09 Oct 2017 Wast Nila virus - Europe (07): Portugal, equine, OIE

09 Oct 2017 MERS-CoV (63). Saudi Arabia (QS, TB), WHO

09 Oct 2017 Foot & mouth disease - Russia (14): (Bashkiria) serotype O,
livastock, OIE

09 Oct 2017 Plague - Madagascar (15): fatal

09 Oct 2017 Anthrax - Namibia (02): (Bwabwata Natl Park) hippopotami

09 Oct 2017 Hepatitis A - USA (42): (CA, AZ)

09 Oct 2017 Vibrio vulnificus - USA (13): (FL)

09 Oct 2017 Zika virus (21): Americas, research, observations

09 Oct 2017 Menkeypox - Africa (07): Nigeria

09 Oct 2017 Plague - Madagascar (14): fatal

09 Oct 2017 Hepatitis A - USA (41): (M1)

09 Oct 2017 Undiagnosed die-off, fish - USA (05): shark, brain parasite
susp

09 Oct 2017 Crimean-Congo hem. fever - Pakistan (17): (BA) o

Date: Sun 8 Oct 2017
Source: Odishatv [edited]
http:/lodishatv.infodisha/body-slider/cuttack-farmers-yield-hopes-ruined-as-unknown-disease-affects-crops-246840/

Farmers in Cuttack district are in despair as their crops are affected by an unknown disease, posing a threat to a good yie
available medicines on their paddy fields but it has failed to yield results. Hundreds of hectares of paddy are affected due

The district agriculture officer said that the department does not have any medicine for this disease. "Our village level wot
necessary measures to save the paddy after going through the report,” he said.




National Travel Health Network and
Centre (NaTHNaC)

® ABOUTUS | PRESS | CONTACTUS O, SEARCH » I
E ALT COUNTRY LATEST OUTBREAK DISEASES FACTSHEETS WORLD
INFORMATION NEWS SURVEILLANCE IN BRIEF FROM A-Z OVERVIEW

Factsheets
Navigating TravelHealthPro

www.travelhealthpro.org.uk

Quick video guides to help you navigate
the TravelHealthPro website

O Featured news

Read more

09 Oct 2017 02 Oct 2017 Advice Line for
NEW RESOURCE ADDED: UPDATED GUIDELINES health professionals

NAVIGATING FOR MALARIA
TRAVELHEALTHPRO PREVENTION IN UK 0845 602 6712 uocalcall rate)
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09 Oct 2017

NEW RESOURCE ADDED:
NAVIGATING
TRAVELHEALTHPRO

NaTHNaC have created new video guides to
help you navigate the TravelHealthPro
website

Read more

00060

02 Oct 2017

BLOOD DONATION
DEFERRAL DUE TO
CHIKUNGUNYA
OUTBREAK IN ITALY

02 Oct 2017
UPDATED GUIDELINES
FOR MALARIA
PREVENTION IN UK
TRAVELLERS COMING
SOON

Public Health England (PHE) Aauisor\;
Committee on Malaria Prevention (ACMP)
will soon be publishing updated malaria
guidelines

Read more

0000

25 Sep 2017

MALARIA CASES IN
EUROPE - SUMMER 2017

= |

= AWARENES

e SYMPTOM
HEPATOMECALY

NYSTAGMUS
METABOLIC 5

= ORGANITATION

INFECTIOUS

Information about malaria cases in Europe,
Summer 2017, and advice on awareness and

Advice Line for
health professionals

0845 602 671 2 (local call rate)

Mornings
* Mondays to Fridays 09:00 - 11:00
Afternoons

* Mondays and Fridays 13:00 - 14:00
* Tuesdays, Wednesdays and Thursdays
13:00 - 15:30

Click for more details

Subscribe to our news
alerts and newsletters

Enter your email address to subscribe and
manage the news and alerts you receive
from us.

email address

Preferences

SUBSCRIBE

Yellow Fever Vaccination
Programme
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Shameless plugs
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WILEY Elackwell



Bugs, Bites and Parasites:
Tropical Diseases Uncovered

6 one hour programmes
Discovery Channel

Late July 2013
Repeating Often

The Royal Liverpool and m

Broadgreen University Hospitals
NHS Trust



Y[Iu B Q Upload &=~

GUIDE

gJiscovery

Bugs, Bites & Parasites - Vliegenlarven

DiscoveryBenelux - 309 videos
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LSTM

LIVERPOOL SCHOOL
OF TROPICAL MEDICINE

https://www.youtube.com/watch?v=24CdTLf8TXs




TV programmes Discovery Channel
(Sky: 520 / Virgin: 250 / BT:322)
Thursday 6 July 2017

MOSQUITO Event day:

 20:00 RIVER MONSTERS: Invisible Killers
with Jeremy Wade Series 8 Episode 6

https://www.youtube.com/watch?v=JRL31aUBvoA
e MOSQUITO (Feature documentary)

e 22:00 INFECTED ABROAD: MOSQUITO BITES
https://www.youtube.com/watch?v=CvWjqBb9i2s




Anthrax

British TV programme
“Who do you think you are?”
Summer 2018

Interview with Jonny Peacock, British
Olympic Paralympic athlete

https://youtu.be/TIYN64cKBIM




