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◼ aka chlamydial abortion, ovine chlamydiosis & 
Enzootic Abortion of Ewes (EAE)

◼ Late term abortion/stillborn lamb 2-3 weeks prior 

to lambing

◼ Little or no prior warning

◼ Vaginal discharge – infectious EBs

◼ Placenta – necrotic, inflammed, 

oedematous – thickened, 

dirty ‘pinkish-straw coloured’ exudate

◼ Ewe can produce affected (dead/weak) and 

normal healthy lambs

◼ Ewes can continue to excrete organisms in vulval

discharge for several days 

Ovine Enzootic Abortion (OEA)
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Chlamydia abortus

RB

RB

ESCCAR / 9th ESCR, Lausanne, Switzerland, 24AUG22



Zoonotic
◼ Fever , headache, nausea, malaise

◼ Risk of spontaneous abortion in pregnant women

◼ Can be life-threatening for pregnant woman

➢ disseminated intravascular coagulation (DIC)
➢ profound thrombocytopenia
➢ renal/hepatic dysfunction
➢ myocardial symptoms

Farmer / Netherlands (26 weeks)
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▪ Following infection organism becomes undetectable in non-pregnant ewe

➢ latency involves suppression of the organism by interferon-γ

▪ Infection in female only becomes apparent during pregnancy

➢ organism detectable at 80-95 dg

Disease characteristics

▪ Infection establishes in chorionic epithelium 
(trophoblast)

▪ necrosis develops in placenta 

▪ abortion occurs at 125-140 dg 

▪ After abortion maternal antibody levels rise which 
coincides with the ewe developing protective 
immunity

▪ Protective immunity involves both humoral and cell-mediated responses 

▪ Cell mediated response more important in a primary infection

▪ CD4+ Th1 IFN-γ response
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◼ Management, treatment and diagnosis

◼ Diagnosis: confirmative

◼ Antibiotics: oxytetracycline (95-105 dg)

◼ Limit losses

◼ Will not prevent established disease

◼ Vaccination: best option long term, existing infections

Disease Control
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• Two types of vaccines available commercially:

• Two live, attenuated (ts mutant) vaccines 

• Inactivated vaccine (INMEVA; Salmonella 

abortus ovis; Montbrau et al., 2020)

• Issues with vaccines:

• Production costs (growth in eggs)

• Stability (shelf-life and following reconstitution, 

requiring cold-chain)

• Efficacy and duration of immunity (inactivated 

vaccines)

• Safety (live vaccines)

• Humans – zoonotic

• Animal – demonstrated to cause disease 

(molecular DIVA (PCR/RFLP))

Vaccination

CAB153 (SfcI)
CAB153 (SfcI)

CAB636 (HaeIII)

Field strains  
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CAB153 (SfcI)
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WGS & comparative analysis 

– vaccine strain (1B), reverted 

mutant strain (1H) & vaccine 

parent strain (AB7)

Whole genome sequencing

Evidence of the need for a new safer vaccine 
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• Mutant attenuated strain: 

➢ Transformation 

➢ Gene knockout studies

• Recombinant antigens: 

➢ Candidate antigens

➢ Expression, solubility & delivery

➢ Renaturation studies

➢ Elicit required protective immune responses

• Subunit preparations:

➢ Chlamydial outer membrane preparation (COMC)

➢ OG-COMC

Vaccine development - approaches
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• Trial 1 - antigen comparisons (commercial live vaccine, subunit vaccines)

• Trial 2 - vaccine regimen (1 dose or 2 doses)

• Trial 3 – dose titration (20µg → 2.5µg)

• Trial 4 – adjuvant comparisons (ISA70VG, ISA61VG, QuilA)

Pregnant ewe vaccine trials

ESCCAR / 9th ESCR, Lausanne, Switzerland, 24AUG22



-84 -70 -56 -14 0 62 70 124 145 195

Pre-screen

bleeds Synchronise

Tup

Scan

C. abortus 

challenge

Abortion 

period

Lambing Final bleed

Vaccine 1

Group Ewes Treatment

1 25 Commercial live vaccine

2 26 2 x COMC 10 µg/ISA70VG

3 24 2 x OG-COMC 10 µg/ISA70VG

4 25 Challenge control

5 25 Negative control

M
E

D

C
o
n
A

E
B

+_

PBMCs

rOMP90-3 iELISA

150 ewes pre-screened

125 selected for study

Vaccine 2

-35

Vaccine trial 1

ESCCAR / 9th ESCR, Lausanne, Switzerland, 24AUG22



Gross pathology 

assessment

Pathogen detection: 

Placental smear (mZN)

Shedding (pathogen 

detection): vaginal 

swab (qPCR)

Confirmation: 

histology & IHC

Placenta

Confirmation: 

qPCR

Vaccine trials
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• 2 vaccine formulations compared to commercial vaccine

• Adjuvant - Montanide ISA70VG (SEPPIC)

• 2 doses of 10µg protein each (im)

• Challenge 70 dg (sc)

Vaccine trial 1

Group Ewes Treatment

1 25 Commercial live vaccine

2 26 2 x COMC 10 µg/ISA70VG

3 24 2 x OG-COMC 10 µg/ISA70VG

4 25 Challenge control

5 25 Negative control
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• 3 vaccine formulations compared to commercial vaccine

• Adjuvant - Montanide ISA70VG (SEPPIC)

• 2 doses of 10µg protein each (im)

• Challenge 70 dg (sc)

• No abortions in Vac1 (COMC) or Vac2 (OG-COMC)

• Lowest shedding and pathology in Vac1

Vaccine trial 1
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• COMC Ag

• Single dose versus double dose

• Grp 1 (2x10µg), Grp 2 (1x20µg), Grp 3 (2x5µg), Grp 4 (1x10µg), Grp 5 (Chall ctrl), Grp 6 (Neg ctrl)

• Single inoculation OK

• Lower dilution of Ag possible?

Vaccine trial 2
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• Single dose of COMC Ag

• Ag dose response

• Grp 1 (20µg), Grp 2 (15µg), Grp 3 (10µg), Grp 4 (7.5µg), Grp 5 (5µg), Grp 6 (3.5µg), Grp 7 (2.5µg), 

Grp 8 (Chall ctrl), Grp 9 (Neg ctrl)

• No obvious dose response

• Lowest dose most abortions

• Adjuvant?

Vaccine trial 3
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Group Vaccine + infection status Lambed Aborted % abortion Pair-wise comparison to 

challenge control group 5

1 20μg Ag x ISA 70 VG 36 1 2.7% p = 0.0228

2 2.5μg Ag x ISA 70 VG 31 1 3.1% p = 0.0228

3 2.5μg Ag x ISA 61 VG 34 3 8.1% p = 0.0228

4 2.5 μg Ag x QuilA 29 9 23.7% p = 0.3067

5 Challenge control 24 14 36.8% n/a

6 Negative control 7 0 0% n/a
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• Single dose of COMC Ag

• Adjuvant comparison

• Grp 1 (20µg/ISA70VG), Grp 2 (2.5µg/ISA70VG), Grp 3 (2.5µg/ISA61VG), Grp 4 (2.5µg/QuilA), Grp 5 

(chall ctrl), Grp 6 (Neg ctrl)

• Grp 1 and Grp 2 lowest abortions/least shedding

• QuilA did not protect

• ISA70VG adjuvant

Vaccine trial 4
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◼ Vaccine development

◼ Single shot vaccine

◼ Dose

◼ Adjuvant

◼ Safe

◼ Commercial viability

◼ Antigen production

◼ Yield/cost

◼ Commercialisation

Summary
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Thanks for 

listening!

Questions?
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