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Scope of talk

• Introduction

• Cases

• Summary of points

• Sources



Rickettsial diseases

• Epidemic louse-borne fever

• Brill-Zinsser disease

• Endemic murine typhus

• Spotted Fevers (Tick typhus) 

• Scrub typhus (Orientia)

• Rickettsial pox

• Q fever ( Coxiella Burnetii)

• Bartonellosis

“Typhus” 
group 
proper



Louse borne typhus

Walker DH, Raoult D. Ch50 in Guerrant RL et al 

Tropical Infectious Diseases 3rd ed. Elsevier 2011



Pediculus humanus var. corporis

Vector of R. prowazekii

Charles Nicolle        Hans Zinsser

Louse borne typhus  R prowazekii
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Clinical features : epidemic  louse borne 
typhus

Incubation period 5-23 days 

(average 12 )

Abrupt onset

High sustained fever resolved by crisis

after 7-14 days

Lethargy and stupor

Truncal macular/petechial rash

Small and large vessel infarction

Headache, meningoencephalitis

Myocarditis

Mortality approx 20%



Case 1



Male age 45

Returned from two weeks in South India

Urban living – Chennai

3 days 

Headache

Fever

Malaise

1 day

Rash



Traveller returning from urban  India 





Traveller returning from urban  India



Tests

Hb  125

WCC  4.2

Lymph  0.8

Platelets 127

ALT  56



Diagnosis?

HIV

Murine typhus

Scrub typhus

Syphilis

Tick typhus

Other



Diagnosis

Serology suggestive murine typhus (R typhi)



Murine typhus

Walker DH, Raoult D. Ch50 in Guerrant RL et al 

Tropical Infectious Diseases 3rd ed. Elsevier 2011



Murine typhus   R. typhi

Xenopsylla cheopis (rats)

Vector of R. typhi

Rattus 
rattus & 

norvegicus

Polyplax 
spinulosa

Liponyssus 
bacoti

Other 
rodents

Domestic 
animals
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Civen R CID 2008



Civen R CID 2008



Tsioutis. Acta Tropica 2017



Tsioutis. Acta Tropica 2017
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Tsioutis. Acta Tropica 2017



Retinal lesions in murine typhus

8 of 9 patients (Tunisia) had bilateral optic involvement

Vitreous and/or retinal    3/8 symptomatic

Khairallah M et al. Br J Ophthalmol 2009; 93: 938–42 



Deafness and rickettsia

Rocky Mountain SF common

Scrub typhus 1953  Noad & Haymaker

Premaratna R et al; CID 2006; 42:e6–8



Case 2



Dr Nick Beeching

LSTM

42 year old British teacher 

with a sore leg after travel 

to South Africa 

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



Progress
Complaint:

“dullness in left thigh” -exquisitely tender lump left 
groin

GP diagnosis:

?? Incarcerated hernia

Referred to local hospital

Surgeons agree:

explore left groin

enlarged lymph nodes

Histology: 

marked non-specific hyperplasia with suppurative

granulomas



Progress

Sent home

Feels increasingly unwell

Headache

Fever

Lethargy and anorexia

Sore throat (? post anaesthesia)

Swollen painful left neck

2 days later (day 7 of illness) develops rash

D8+
Referred to Liverpool



Examination

Ambulant

Looks unwell

T 38.0ºC, BP 

105/70 HR 80 

Left neck node +

Chest & throat 

clear

Generalised rash



Further history

• Anaesthetist found 

lesion in hair 

• Husband saw lesion 

under breast

• Patient found other 

lesions x 4



Results

Hb 14.5, Plt 185

WBC 3.4, Neut 1.6, 
Lymph 1.5

ESR 35

CRP 21

ALT 100 U/L (<40)

Other biochem  
normal



Diagnosis?



Outcome

• Clinical diagnosis

African tick typhus

• Treated with 
doxycycline

• Better within 2 
days

• Fully recovered

• Fame in women’s 
magazine

Family Circle Aug 2006



Spotted fever group

Sexton DJ, Walker DH. Ch49 in Guerrant RL et al 

Tropical Infectious Diseases 3rd ed. Elsevier 2011



Tick borne rickettsiae  eg R africae, R conorii

Walker DH, Ismail N. Nature Reviews 2008



Clinical features: Tick typhus

Incubation period 2-14 days

Eschar (scalp,groin etc) may 
precede systemic symptoms

Similar syndrome to LBT

Generalised rash may be 
absent (R. africae)

Mortality highest in RMSF 
(~7%)



Rickettsia africae in sport

8th “Raid Gauloise” 

multi-sport event in 

rural Lesotho & Natal  

1997

13/331 French 

participants 

hospitalised 

12 more symptomatic

Fournier PE et al. Clin Infect Dis 1998; 27: 316-23



Features

Tick bite noticed by 8/13 

(61.5%)

Eschar           100%

Adenopathy  100%

Rash              15%



Hers

Eschar under bra strap

Rash on legs



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



Case 3



50 M Returned to UK ex S. Africa 26th Oct

• Presented 9th Nov.: Fever, confusion, rash
• History (from wife): 

– falls at home over the last 24hrs with head laceration
– Rash – macular, non-itchy, torso then to arms/legs
– Multiple insect/tick bites

• Heavy alcohol; smoker (cannabis + cigarettes)
• On examination: 

– T38.2, HR 120, BP 100/70. RR normal, chest clear, GCS 14
– Unsteady gait, no other focal neurology 
– No meningism or photophobia 
– Macular erythematous rash all over body – sparing hands and 

face
– Large eschar on ankle

Kate Woods 2017



Results

Thrombocytopenia (26; no fragments on film)
Mild lymphopenia (0.54)
Acute Kidney Injury (creatinine 280 from baseline 40) 
Bilirubin normal; AST 288; GGT 155; INR 1.2 
CRP 230; lactate 4.7.

LP: WCC<5, normal protein/glucose/opening pressure.

HIV/syphilis/malaria negative
Blood Cultures ++ negative
Normal CTB/CXR. 
USS liver: mild fatty change Kate Woods 2017



Differentials

• CCHF to exclude

• Tick typhus

• Meningococcal infection

• Severe sepsis

• Leptospirosis

• East African trypanosomiasis

• Eschar – anthrax etc



Location of eschars in scrub typhus - Korea

268 patients - - most single eschar

Clue is adenopathy Kim et al AJTMH 2006



Progress…

Rx
Ceftriaxone/aciclovir/doxycycline plus supportive

Positive (Urgent testing as CCHF in differential): 
Rickettsial DNA blood (negative CSF; eschar not received)
Serology:  Spotted Fever Group: IgM negative; IgG positive

Epidemic Typhus Group negative IgM/ IgG.

Increasing confusion Day 1 – but did not require ICU
Defervesced within 5 days of admission
Confusion resolved within 7 days
Discharged 2 weeks after admission back at baseline

Kate Woods 2017



Diagnosis

• R conorii infection (Mediterranean SF)

• Renal

• Lung

• Neurological

• Confirmed by blood PCR – rather later than 
might be expected



Parola P et al

CMR 2005; 18: 719-56



Tick bite fever

Mediterranean     Africa

Rickettsia                R conorii               R africae

Contact                    Dogs                     Rural 

Affects tourists       Rare                      Common

Fever                        Yes                        Yes

Rash                        Common                Less

Eschar                     Single                    Multiple

Regional nodes       Yes                        Common

Mortality                  ~2%                        Rare



Case 4



72 F Retired nurse

Visited daughter & grandchildren Lusaka 

Zambia for 2 weeks

Goes every year

Dogs in household

Travel 5-20 Jan

Presented 28 Jan



Symptoms

Fatigue 7 days

Fever to 39 5 days

Vomiting, anorexia 4 days

Dry cough 1 day

Mild UTI symptoms 2 days

Rx co-amoxiclav from GP



Findings

T 37.6   P 94   BP 121/79  RR 16  Sats 95% on air GCS 15

No nodes or rash

Hb 147  WCC 9.3, N 8.4  L shift    Lymph 0.6    Platelets 96

MPs negative   CRP 276

Na 128  Bili 21  LFT normal  Alb 34  U&E otherwise normal

US liver normal

MSU probable E coli UTI

CXR clear

Echocardiogram  moderate/severe mixed aortic stenosis/regurgitation  



Progress

Diagnosis wide

Rx Coamoxiclav, gentamicin

Then tazocin/clarithromycin

Swinging fever to 40, hypotension to 79/53, MEWS to 10

Increased resp rate and low Sats; malaena x 1

Hb dropped  from 145 to 105, albumin to 22, lactate 3 

Rash on day 7 of admission (day 12 of illness)

Macular rash including palms and soles (non blanching)

No eschar 







IFS results





Finally

SF group seroconversion (negative initially) > endemic 

typhus group seroconversion

Positive PCR in blood for R conorii

Doxycycline added

Did well  



The problem with serology….

Numerous cross reactions (Marseilles lab) (R honei case)



PCR in buffy coat v sensitive (compared to IFA serology)

- 90% before treatment

- 60% after 3 days Rx

- 10% after 4 days Rx 

Eschars better           

Similar results reported for SFG (correlates but better than culture)   

Angelakis et al PLoS NTD 2012; 6(3): e1540   

JCM 2008; 46: 3465-6



COID 2016







Treatment

Doxycycline

Chloramphenicol

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 



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)



Diagnosis & management

• History of tick exposure - ??

• Clinical - non specific symptoms

• Serology - only positive after 7-10 days 

• Biochem/haem - non specific: 

acute phase, Hb, plt, WBC normal

LFT, LDH, CK

• Culture - feasible, but not readily available

• Immunohistology/PCR of skin biopsy (rash, 
eschar) or EDTA blood

• Treat on suspicion - doxycycline



Epidemiological

• The range of each rickettsiosis is 

increasing

• Known species are being found in other 

hosts/vectors including man

• More species are being defined

• The group has potential for deliberate 

release



• Consider rickettsial aetiology in patients in or 

returning from an endemic country and presenting 

with fever and
• lymphadenopathy/hepatosplenomegaly

• rash (discrete maculo-papular)

• delayed onset pneumonitis, myocarditis, tinnitus, deafness, 

retinitis, encephalitis

• late onset arthritis and erythema nodosum

• pancytopenia/bicytopenia

• Rash may involve palms

• Look for eschar (clue lymphadenopathy)

• Careful interpretation of serology if patient is from 

an endemic setting



Diagnosis & management

• Sero-diagnosis is improved by molecular 

techniques

• Therapeutic trial with doxycycline justified 

in resource poor settings

• Antibiotic resistance is already an issue 

with scrub typhus

• Prospective trials are needed for 

fluoroquinolones, azithromycin etc



Typhus is not dead. It will live on for centuries and it 
will continue to break into the open whenever human 
stupidity and brutality give it a chance, as most likely 

they occasionally will.

Hans Zinsser, Rats Lice and History 1934


