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What is an arbovirus?



What is an arbovirus?

• Arthropod borne virus
• Arthropod: invertebrate 
with exoskeleton,  
segmented body and 
paired joint appendages:
– Insects (mosquitoes etc)
– Arachnids (mites, ticks)
– Myriapods
– Crustaceans

https://en.wikipedia.org/wiki/Arthropod



Case  Female Age 36    From Sri Lanka
History:
3 days: abrupt onset

Headache, Muscle (back) pain, Rigors
1 day 

Nosebleeds

Examination:
T 38.4˚  BP 95/60  Resp 20
Alert but weak and lethargic
Bleeding from nose and gingiva
No rash, lymph nodes, splenomegaly



Case continued
Results:

Haemoglobin  95 g/L 
White cells      1.8 x 109/L
Platelets          21 x 109/L
ALT                  60 u/L (normal <35)

Diagnosis?



Case continued
Results:

Haemoglobin  95 g/L 
White cells      1.8 x 109/L
Platelets          21 x 109/L
ALT                  60 u/L (normal <35)

Diagnosis?
Dengue
Severe scrub typhus
Other



But if you were in

Gujarat 
Crimean Congo haemorrhagic fever

Liberia
Ebola virus infection

Brazil (Amazonia)
Oropouche virus infection



a alphavirus
b bunyavirus
c coltivirus
f flavivirus
n nairovirus
p phlebovirus

Arbovirus
syndromes 



Virus transmission

Solomon T. Lecture Notes:Tropical Medicine 2009



Factors in imported disease

• Changes in travel 
• Changes in ecology
• Changes in vectors
• Changes in local populations ‐ conflict
• Changes in behaviour
• Changes in host
• Risk avoidance

– Bite avoidance etc
– Vaccines



50 year old woman with fever, 
rash and chest pain from 
Mauritius in March 2006

2 week holiday in Mauritius

Returned 4 days ago

Injured leg and admitted to hospital on day 9 for antibiotics

Many patients on ward with fever

No mosquito bites remembered

4 days later fever and headache for 3 days

Improved as flew back to UK

Full immunisations, no malaria chemoprophylaxis



Now has 2 days of

Fever to 39o C
Migratory joint pains
Headache
Photophobia
Rash
Pleuritic chest pain

Temp 38.9o C  P100
BP 120/85  RR 12
Discrete rash on legs
Chest clear
No neck stiffness
Joints normal



Investigations
Hb 11.0 g/dL (>11.5)
WBC 6.1 x 109/L

Lymph 0.6 (1.5-4)
Mono 0.2 (0.2-0.8)
Neut 5.2 (2-7.5)

Plt 270 x 109/L (>150)
ESR 12 mm/hr

Malaria smears neg
Liver function 
normal

Chest X ray normal



What is your diagnosis? (choose one)

1. Dengue

2. Malaria

3. Meningococcal meningitis

4. O’nyong-nyong

5. Something else



Initial diagnosis & progress

• Concern about meningococcal 
disease
– CT of head normal
– Given ceftriaxone
– No lumbar puncture
– Transferred to Liverpool

• scan



Initial diagnosis & progress

• Concern about meningococcal 
disease
– CT of head normal
– Given ceftriaxone
– No lumbar puncture
– Transferred to Liverpool

• Diagnosis presumed chikungunya
– Pulmonary embolus excluded by VQ 

scanPialoux G et al. Lancet Inf Dis May 2007; 7: 319-27



Chikungunya

• Alphavirus
• Mosquitoes
• “that which bends you up” in Makonde

• Similar to dengue but joint pain predominates 
and may persist for months

• Can cause variety of skin rashes



Clinical features chikungunya  



Vectors

Pialoux G et al. Lancet Inf Dis May 2007; 7: 319-27



Teixera M. BMJ 2009;339:b4338  doi: 10.1136/bmj.b4338



Eckerle I et al. Clin Microbiol Infect 2018; 24: 240-5



a alphavirus
b bunyavirus
c coltivirus
f flavivirus
n nairovirus
p phlebovirus

Arbovirus
syndromes 



Dengue

• Common arbovirus infection
• 4 strains of flavivirus
• Aedes mosquitoes

• Febrile illness
• Often fatigue afterwards
• Can cause severe haemorrhage
• Especially after reinfection with different 
strain



Dengue

Main differential 
diagnosis

Dengue from 
Vietnam
Jan 2008



Eckerle I et al. Clin Microbiol Infect 2018; 24: 240-5



Eckerle I et al. Clin Microbiol Infect 2018; 24: 240-5



Eckerle I et al. Clin Microbiol Infect 2018; 24: 240-5



Points
• Differential diagnosis of fever and rash 

from tropics is wide
• Case of probable nosocomial 

chikungunya infection
• As part of (then) current large epidemic
• More severe and prolonged sequelae 

than dengue, especially joint disease
• Aedes vectors spreading and climate 

change may exacerbate this
Pialoux G et al. Lancet Inf Dis 2007; 7: 319-27
Suhrbier A et al. Nat Rev Rheumatol 2012; 8: 420-9



Barba‐Spaeth et al. Nature. 2016 Jun 23.

Zika virus = family Flaviviridae, genus Flavivirus

Sirohi et al.
Science 2016



Zika

Fever arthralgia rash 
syndrome
80 % asymptomatic

Maculopapular rash
Conjunctivitis
Lymphadenopathy

Less lymphopenia
Less thrombocytopenia
(compared to DEN, CHIK)

Arm rash c/o 
Wikimedia commons



What are the symptoms of a 
Zika virus infection?

The US Centers for Disease Control and 
Prevention (CDC) put it pretty clearly: 

"The illness is usually mild… Severe disease 
requiring hospitalization is uncommon. 

Deaths are rare.“

75‐80% OF ALL CASES ARE ASYMPTOMATIC



2015

1954-
1963

2007

2013

1954

1947

Nigeria, 1953 (2): first recognition of human illness caused by Zika virus
Only 13 more cases reported in next 57 years! 
Then:
Yap (Micronesia), 2007 (4): 5000 infections out of 6700 population (75% incidence)
French Polynesia, 2013-14 (5): 32,000 infections 
Brazil, 2015-16 (6): 16000ish infections suspected in pregnant women!

Spread of Zika 1950‐2015

IECID2017 conference, Trieste 19 May 2017



PNAS 2017; 119–124, doi: 10.1073/pnas.1614303114



Factors in Brazil

• Non immune population
• Urban crowding
• Poor control of vectors

• Perfect climatic conditions following 2015 El Niño
• Introduction of virus



ZIKA & MICROCEPHALY

Image:
CDC



Zika virus (ZIKV) and microcephaly



Zika virus (ZIKV) and microcephaly

ZIKV RNA found in amniotic fluid in cases of 
microcephaly

ZIKV RNA and antigen found in tissues from children 
with microcephaly who died shortly after birth

ZIKV RNA in placenta of a fetus with microcephaly that 
miscarried

ZIKV IgM in CSF of infants with microcephaly



ZIKA & GUILLAIN BARRÉ
SYNDROME



Lancet 2016; 387: 1531‐39

Lancet 2016; 387: 1482

Zika virus found by PCR in CSF



Summary
Zika causes other birth defects and is a trigger for 
Guillain Barré syndrome

What’s the exact risk? Why so many birth defects in 
Brazil? Are there other factors involved?

Several vaccines are under development and will 
likely be available in the next few years

The role of cross‐reactive immune responses in 
clinical disease remains to be determined



Yellow fever

• Flavivirus
• Aedesmosquitoes
• Biphasic illness, early mild
• Late deterioration in 15% with high mortality 
(liver failure etc)

• Effective vaccine (lifelong immunity)
• Huge historical significance in “European” 
colonisation of other continents, trade and 
military



Life cycle yellow fever

http://portalms.saude.gov.br/saude‐de‐a‐z/febre‐amarela‐sintomas‐transmissao‐e‐prevencao



Symptoms

http://portalms.saude.gov.br/saude‐de‐a‐z/febre‐amarela‐sintomas‐transmissao‐e‐prevencao

Brazilian Ministry
of Health



Councilman bodies in liver
Eosinophilic body of
apoptotic hepatocyte

https://www.pinterest.com/pin/325736985530048998/



Harvey Lectures: 1932-1934
c/o David Hill 



Solomon T.  Ch 42 in Lecture Notes Tropical Medicine 2014



Solomon T.  Ch 42 in Lecture Notes Tropical Medicine 2014

Why no
yellow 
fever ?







Brazil  Jul 2017‐13 Mar 2018   920 confirmed cases   300 deaths
Peru 22 cases
Exported 12 cases in international travellers 



Yellow fever risks travellers

• 2 week trip to       Illness        Death

West Africa          1/2,000      1/10,000
S or C America    1/20,000    1/100,000

• Vaccine risk                          ?1/1,000,000

Monath TP, Cetron M. CID 2002; 34: 1369‐78 



Viscerotropic & Neurological: 1/250,000 doses

Lancet 2001



Viscerotropic & neurological adverse events
US Passive Reporting Rates (VAERS)

Lindsey NP, et al. Vaccine 2008; 26: 6077   c/o David Hill

Viscerotropic
Neurological



a alphavirus
b bunyavirus
c coltivirus
f flavivirus
n nairovirus
p phlebovirus

Arbovirus
syndromes 



West Nile Fever virus

• Uganda, 1937
• Fever, arthralgia, 
rash

• Africa, Middle East, 
southwest Asia

• Epidemics
– Israel 1950s
– South Africa 1970s

c/o Tom Solomon



West Nile virus: clinical 
epidemiology

Asymptomatic 
Infection

CNS infection

Febrile illness
1 in 150 infections

1 in 5 infections

Increased risk of severe 
disease in:

Elderly

Immunocompromised

(other chronic illness)

Mostashair, NEJM 2001Transmission risk: blood products, organs





JEV WNV SLEV MVEV

Presenting with 
encephalitis (%)

60-75 58-62 58-85 50

Presenting with meningitis 
(%)

5-10 15-40 5-40 50

Flaccid Paralysis (%) 20-40 30 20-40

Seizures (%) 85 10 85

Parkinsonism ++ + ++ +

Case fatality rate (%) 20-30 4-14 3-30 15-30

Clinical features of JE Serogroup Flavivirus 
Encephalitis

Solomon T. Flavivirus Encephalitis NEJM 2004



“Parkinsonism” in flavivirus infections
• Rigidity, cogwheel; resting tremors; mask‐like 
facies

• Bruxism, choreoathetosis, orofacial dyskinesias 

Japanese encephalitis     West Nile encephalitis       Murray Valley encephalitis

Solomon T. Flavivirus Encephalitis NEJM 2004



Confusion in 87 Year old man 
Leicester, UK
Presented in June 2016 with 3 days:
Confusion
Lethargy
Ataxia
Fever to 38˚

Generally well
Recent 2 week holiday in Alicante, Spain
Frequent trips, active, had been working on 
family shed



Findings
T 37.7˚
Confused and flat but blood pressure and pulse 
normal
Hallucinating
Hyperaesthesia to blood taking
Doubly incontinent
No neck stiffness
No focal neurological signs
No rash, lymphadenopathy, bleeding, joint 
involvement



Tests

C reactive protein 5 mg/L (normal <7)
White count 5 x 109/L

Neutrophils 3.73 x 109/L
Lymphocytes 1.07 x 109/L

Platelets 134 x 109/L
Biochemistry normal
Chest X ray normal
Lumbar puncture not possible
MR and CT head and EEG normal



Progress

Treated with ceftriaxone and aciclovir for 2 
weeks
Doxycycline not given
Improved after 72 hours
Made full recovery (except amnesia)

Bacterial and other cultures, bacterial antigen 
tests etc all negative



What is your diagnosis?

A.Herpes simplex encephalitis
B. Rickettsial infection (spotted fever)
C. Sandfly fever
D.Tick borne encephalitis
E. West Nile Virus
F. Something else



How would you confirm the 
diagnosis ?

A.PCR for virus in blood
B. PCR for virus in cerebrospinal fluid
C. Rapid antigen test for sandfly fever group 
antigen in serum

D.Serology in paired acute and convalescent 
sera for phleboviruses

E. Serum IgM for phleboviruses
F. Something else



National reference laboratory and Imported Fever service 
PHE Porton/Liverpool/HTD London

Convalescent serum (21 days)
IFA for Naples and Toscana virus IgG  > 1/10 000
Other sandfly groups (Phleboviruses: Bunyaviridae) 
non reactive
PCR on plasma from day 5 ‐ negative for RNA

Diagnosis = Toscana virus 
Only neuroinvasive phlebovirus
Hyperaesthesia has been documented
Clue is thrombocytopenia



c/o Chantal Reusken



Charrel RN, et al. Emerg Infect Dis. 2005; 11: 1657‐63
Papa A, et al. Emerg Infect Dis. 2014; 20: 1417‐9

.

c/o Chantal Reusken



BMC Geriatr. 2017; 17: 193



Lessons

• Older people travel, expect more strange diagnoses 
in this group

• Travel history essential (not initially available here)
• Consider arbovirus infections (and rickettsial)
• Toscana virus rarely diagnosed in UK
• Increasingly diagnosed across Mediterranean 
countries

• Role of reference laboratories and national clinical 
expertise and advice



Summary ‐ Diagnostic 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)


