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Babesiosis

* Well-recognised disease in ““\/Q R |
animals o :
— Cattle (}5 ‘
— Sheep £
° .*w
— Horses :!
— Pigs 7 2
— Dogs .
_ _ _ Major tropical
* |Important in tropical/sub-tropical cattle pathogen
areas

- Emerging disease in man
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Typical life-cycle of Babesia spp.

Tick Host Sporozoites Vertebrate Host
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Modified from (Schnittger et al., 2012) and based on (Mehlhorn and Schein, 1984)
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Bovine babesiosis in UK/Northern Europe

- B. divergens
(small, pathogenic)

- Vector - Ixodes
ricinus | .

- Occurs throughout |
Northern Europe/UK | e 2
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B. divergens pathogenesis

Classical haemolytic anaemia .:.

« Sporozoite infects erythrocytes

- Parasites multiply in erythrocytes 7 i) o
 Up to 40% parasitaemia »

. Marked fall in PCV €

« Tissue hypoxia — organ damage Z

Up to 75% of erythrocytes can be destroyed
- through mechanical disruption of erythrocytes by parasites
- increased osmotic fragility and phagocytosis
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Clinical disease

 Fever
 Haemoglobinuria
« Time of year / tick activity

* Herd and farm
circumstances:
— Localised problem
— Naive animals
— Inverse age immunity




University
7 of Glasgow

Babesiosis in the UK

So what’s changing in the UK?

Incursion of:
- Equine piroplasmosis
- Canine babesiosis

Detection of zoonotic Babesia in:
- Ticks
- Livestock

Occurrence of human disease
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Equine piroplasmosis

» ltis estimated that 90% of the world’s horse population lives in equine
piroplasmosis endemic areas

« Endemic in Africa, Asia, South America, Middle East and Mediterranean
» Cases have been reported in France, Holland and Spain (trade with the UK)
 |solated outbreak Ireland 2009

Not a
notifiable/reportable
diseaseinthe UK . . . ... ...

Notifiable in Ireland
(since 2009)
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Clinical presentation of EP

Acute | Neonatal | Chronic Disease

Chronic Disease

Milder infection or recovered from
acute disease

» Weight loss

» Reduced performance

« Life-long carriers

* Relapse of acute disease
« Abortion
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Risks to the UK and Ireland

» Tripartite Agreement (EU council directive 2009/156/EC)

 Reduced restrictions on movement of horses between
UK, Ireland and France

« OIE ‘High Health, High performance’ (HHP) travel scheme
* Due to climate change, tick vectors now present
» Dermacentor reticulatus

 Haemaphysalis spp
» Geographically close outbreaks
* Ireland (County Meath 2009)
 Holland (Butler et al., 2012)
* France (endemic in Carmargue)
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Screening export samples (US, Australia, NZ, Japan)

Samples T. equi T. equi PCR B. caballi B. caballi
serology serology PCR

6.3% 0.66% 4.7%

2.8% 2.1% 2.1%

B s i o s s

Results taken from Coultous et al. 2019
*PCR performed on serum from serologically positive samples only.
**Animals selected for sampling based on clinical signs of anaemia. Only a sample of much larger data set.




VLATE1F px x «« 10..395 of sequence

VLA255F

HM229407.1 Theileria equi voucher KNU GG-7 188 ribosomal RNA gone partial sequence
AYS534882.1 Theileria equi strain ET1 188 ribosomal RNA gone complete sequence
KM046919.1 Babesia equi isclate Swiss-2 185 ribosomal RNA gene partial sequence

KM046922.1 hbﬁlati' late Swiss-5 188 rib I RNA gene partial sequence A

Local Spread? 13C06470F

—_—
KMO46918, biisia equl isolate Swiss-1 1835 ribosomal RNA gene partial sequence
13C06303F
14C10368F

13C06505F
14C05489F
KF559357.1 ’I’Milgi. equi 185 ribosomal RNA gene partial sequence

KMO046921.1 Babesia equi isolate Swiss-4 185 ribosomal RNA gene partial sequence

DQ287951.1 Babesia equi isolate Spain 3 188 ribosomal RNA gene partial sequence

HM229408.1 Theileria equi voucher KNU GG-14 185 ribosomal RNA gene partial sequence

' KM046920,1 Babesia equi isolate Swiss-3 188 ribosomal RNA gene partial sequence

o VLA265F

[— o KF597078.1 leria sp. NG-2013a Isolate waterbuck 20 clone 4 1835 ribosomal RNA gene partial sequence

ABS15310.1 Babesia equi gene for 185 rRNA partial sequence isolate: Atbarall
EUG42507.1 Theileria equi genotype A2 RBEQ101 18S ribosomal RNA gene partial sequence v
EUBS8902.1 Theileria equi isolate REEGE3 A 185 ribosomnl RNA gene partial sequence
1 AY150062.2 Babesia equi isolate Spain-1 from horse 185 ribosomal RNA gene partial sequence

|< AY150064.2 Babesia equi from dog 185 ribosomal RNA gene partial sequence
1'; Z15105.1 B.equi gone ding 188 rib | RNA
¢ " EU642508.1 Theileria equi genotype A1 RBEQ178 185 ribosomal RNA gene partial sequonce
JX1TT673.1 Theileria equi isclate Te0022 CA 185 ribosomal RNA gene partial sequence
EUSB8906.1 Thelleria equi isolate LFEQ23 A 18S ribosomal RNA gene partial sequence
LiviF pr
VLAIZF
JX1T776T11 eria equi isolate Te0002 TX 185 ribosomal RNA gene partial sequence
VLA1ISF
| Gam23
{ o { Mord4F,
Mord.
Gam25
| AY150063. ia equi isclate Spain-2 from horse 188 ribosomal RNA gone partial sequence
IJK"7072.1 Theileria equi isclate Te0001 FL 18S ribosomal RNA gene partial sequence
JX177670.1 Thelleria equi isolate TeO004 TX 183 ribosomal RNA gene partial sequence
MorJ6F

l' AMT21F
Gam57
Gam2

‘6.!“113
‘! EUG42510. eileria equi genotype B LFEQ4T 185 ribosomal RNA gene partial sequence
A EUB88903.1 Theileria equi isclate LFEQ189 C 188 ribosomal RNA gene partial sequence
.. EUB42511.1 Theileria equi genotype B LFEQ164 18S ribosomal RNA gene partial sequence
JQ390047.1 Theileria equi isolate Ho233 188 ribosomal RNA gene complete sequence

1 EUS88905.1 Theileria equi isolate LFEQ1T!
< ABS15300.1 Babesia equl gene for 185 rRNA partial sequence isolat thara$

9 “Alﬂ‘lﬂ‘l?d Babesia equl gene for 185 rRNA partial sequence Isolate: Khartoum North1s
ABS515314.1 Babesia equl gene for 185 rRNA partial sequence isolate: KostiS
'ABS515313.1 Babesia equi gene for 185 rRNA partial sequence isolate: Omdurman2
EUG42509.1 Theileria equi genotype B RBEQ105 18S ribosomal RNA gene partial sequence
AB515307.1 Babesia equi gene for 185 rRNA partial sequence isolate: Atbarat
- AB515308.1 Babesia equi gene for 185 rRNA partial sequence isolate: Atbara2
\Alsi 5315.1 Babesia equi gene for 185 rRNA partial sequence isolate: El Obied46

€

ABS15311 abeosia equi gene for 185 rRNA partial sequence isclate: Atbaral3
Mor13F
1 ¢ MorR1F
| Mor16F
{ s VLA1
{ BTN C 0136 \ 4
LO2366.1 Theileria parva 185 ribosomal RNA (185 rRNA) gene

€ UK

Clade B &€ Gambia/
Morocco

€ Ireland

Clade A

Clade C

Clade D
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Canine babesiosis in the UK

. Gla;gow
 1streported in 2006
p _ _ United
e Qutbreak in 2016 in Essex Kingdom
* No travel history Isle of Man
* Transmitted by R
Dermacentor ticks N
— Known to be in Wales, Devon ENGLAND  cambyi 2 “Harlow
and Essex WALES oxerd 1
« B. canis detected in cases @\R -
; grighior  NOIMTOT
and local ticks ottt
° Pet Trave I SCh e m e Rlymouth \\s“channel

e
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Livestock and deer Babesia field study

Scotland

Northern ~ \ e ;
Ireland ‘ . , England

26%
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Babesia detected in cattle, sheep and deer

‘Catch all’
Babesial Theileria
PCR
A o
]
~ ./
P 4 - .

5 ERLEE



B Universit
s of Glasgov%l/

Babesia in sheep

Sampling site _SiteA | SiteB____
Sampling period Oct 13 Jun 14 Nov 14
Number of animals sampled 47 40 40

EIENERCUEIIOIGNEO AN 6 (13%) 1 (2.5%) 4 (10%)

Status in June 2014 / Nov 2014
animals

Negative / remained negative 29 (85%)
Negative / became positive 4 (12%)
Positive / became negative 1(3%)
Positive / remained positive 0 (0%)



Parasites detected in Scottish livestock and deer

" Sheep
Cattle
~
w Deer f
.

Babesia venatorum was found in
. ) Scotland for the first time, in sheep, a
oo Babesia species not previously identified with
R venatorum this parasite. Normally associated with
k usvraser: Roe deer (Capreolus capreolus) in
I Europe, it can be fatal to humans.
| J 7P J

Bovine
(Bos taurus)
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Babesia venatorum

Medical and

Babesia spp. distribution

@ Babesia venatorum
® Babesia vulpes sp. nov.
0 Babesia divergens/Babesia capreoli

® Babesia microti

Yy Babesia canis

Veterinary
Entomology

d Veterinary Entomology (2018) 32, 14-22 doa: 10111 Hmve. 12257

Prevalence and distribution of Borrelia and Babesia
species in ticks feeding on dogs in the U.K.

S. ABDULLAH' C. HELPS? S. TASKER?, . NEWBURY" and
R. WALL'

Veterinary Parasitology and Ecology Group, School of Biological Sciences, University of Bristol, Bristol, UK., *Molecular
Duagnostic Unit, Langfoed Vets and School of Veterinary Sciences, University of Bristol, Bristol, UK. and "MSD Animal Health
Milton Keynes, UK

Seventy ticks (1.5%) were positive for
Babesia spp. Of these:

84.3% Babesia venatorum

10.0% Babesia vulpes sp. nov.

2.9% Babesia divergens/capreoli

1.4% for Babesia microti
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Has B. venatorum recently arrived in UK?

W—

DEER
 Natural host is roe deer DlSTRlBUTlON

* Detected in Europe SURVEY |
Y .
« European & UK roe 7
deer populations have B Confirmed onyin 2016
common origin o=
» Gene flow among ticks 3 -
in Norway & UK y ¥
« ‘Seek and ye shall find’ A | :;:, L2
22, = ¥ . o "I"
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Human disease

Infection by a number of species:

- B. microti*

- B. divergens*
- B. duncani

- B. venatorum*
- MOT

* Detected in UK

Infection occurs through:

- The bite of an infected tick in endemic areas

- Blood transfusion from an infected donor (less common)
- Congenital transmission (rare - during pregnancy or
delivery)
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Human babesiosis

.
i
-

Risk factors for severe disease:
» Splenectomised individuals
 Immunocompromised (e.g. cancer or AIDS)

« Other serious health conditions (e.g. liver or
Kidney disease)

« Elderly

Some (weak) evidence that B. venatorum can
cause disease in iImmunocompetent people.
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Widespread in the US

Data from 2018 ... human cases in 40 states

Babesia microti }3 =,
is spread by ) ®
Ixodes scapularis [

in the US )/

—— 610 _—— 1120 - Not reportable

* N = 2,144; county of residence was known for all but 17 (1%) of the 2,161 total case-patients.
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Global human babesiosis

e ©
SR S Y B. venatorum = »\;‘;\ S
I. persulcatus &B. oassa , N
. e T ”)l// ’\

. E g

o >
( - \
d 3

o

.0,-*/ 1 ovatus

From Krause, International Journal for Parasitology 49 (2019) 165-174
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Human babesiosis in the UK

Journal of Infection (1979) 1, 227-234

Babesiosis in man: report of a case
from Scotland with observations
on the infecting strain

J. H. Entrican,* H. Williams,T I. A. Cook,f W. M. Lancaster,”*
J. C. Clark,§ L. P. Joyner|| and D. Lewis?

*Department of Medicine, TDepartment of Microbiology,
tDepartment of Haematology, Raigmore Hospital, Inverness
§Department of Pathology, University of Aberdeen,
Foresterhill, Aberdeen
|Ministry of Agriculture, Fisheries & Food,

Central Veterinary Laboratory, Weybridge, Surrey
YARC Institute for Research on Animal Diseases,
Compton, Near Newbury, Berkshire

Summary

The first case of human babesiosis in the United Kingdom and its fatal outcome in a young man
from Inverness-shire, Scotland, who had previously been splenectomised, is described,
together with the clinical, laboratory and post mortem findings. The organism was isolated in
gerbils (Meriones unguiculatus) and shown to be Basesia divergens.

‘He was a rather retiring man, fond of country pursuits and
he frequently stripped to the waist when he gathered wood
or worked in his parents' garden.’
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What do we need to do now?

One Health approach
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