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The 2006 PHFD Disaster: culling 20-30 million pigs ?

2009-2010̙ Yesterday Once More̙˻12/07/2010

Pathogenesis: Break-downs of The Tri-angles

700 million!
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The good, the bad, and 

the ugly!
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Porcine High Fever Disease (PHFD)

Hunting down the Culprit

ÅThe diversified Chinese swine industry: 

ïWorld-class standard operations: 20%

ïIntensive swine farming (on-farm pig number>50): ~50% 

ïBackyard farming: 30%

ÅDifferent In-farm Bio-security level 

ÅInter-farm disease control 
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Man-made disease spread! Disease Control Infrastructure
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Possible PHFD causing agent 

PCR diagnosis

virus

lab

(N)

PRRSV PCV2 CSFV JEV BVDV Other

SHVRI

(2006.09-2007.09̃

(427)

18.4% 28.9% ND 5% 3%

Qingdao AHEDC

(2007,1-9)

(728)*

62.5% 55% 33% 2% 5% 10%

(PrV)

1. Timing of sample collection

2. Samples submitted

3. Transportation condition

4. Mixed infection

*Dr. Li: Personal communication
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HP PRRSV RGS
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Phillipines! Cambodia! Laos! Russia! USA̙ Europe̙
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PRRSV has been the top persistent threat 

to the China swine industry

Year Submissions RT- PCR 

Positive rate

2006 90 19.9%

2007 369 12.5%

2008 354 10.7%

2009 329 34%
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PRRSV variants: one or more̙

06-07 Diagnostic results

51/52 are HP PRRSV

52/52 contain nsp2 1+29 aa deletions
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The full-length genomic shares at least 99.1% nt identity

Nucleotide Substitutions (x100)

0

5.6

24

JX143(EF488048)

Jx143m P100
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ñHighly Pathogenic ò

PRRSVs

By Dr Mike Murtaugh
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Conclusions
1. All PHFD related PRRSV isolates share 99% nt identity at overall genomic 

sequence levels, and the highly pathogenic PRRSV is one of etiological agent for 

PHFD;

2. The transitional mode of the Chinese swine farming contributed significantly to the 

2006 PHFD outbreaks;  Emerging viruses including PCVAD should be taken into 

account for disease control strategy

3. HP PRRSV distinctly related to the classic PRRSV isolates, JA142, and MN184; yet 

share ~97% nt identity with HB-1, and latest result showing a link with the CH1a 

strain, the prototype Chinese PRRSV;

4. The newly emerged PRRSV variant has unique deletions in Nsp2 coding region 

(1+29 aa), which retained during cell-adaptation for at least 80 passages, and 

confirmed by Yang and co-workers, then what is it?
12/07/2010

ñPHFDòVS HP PRRSV & Etiology

Å ̆ ֙ mortality up to 80%

Å Һ ҹ ȁ ̆

ï ҍ (PRRSV̆ 70%)ȁ (HCV̆30%)ȁ
(SIV)ȁᴺ (ADV)ȁ 2 (PCV-IĬ

30%); éééé.

ï (APP)ȁ 2 (SS-II)ȁ◐
(HP)ȁ (PM)ȁ ᵣ (MH)ȁ Ӱ

(SC) ;

ï ᵣȁ ᵣȁ Parasites
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Mixing vessel? Pathogen Creator! 

Dennis Normile12/07/2010 2009 2008 2007

2c

2c 2c

2d

2e

2a

2b

2f

2b

2e

2a

2d

59.5% (88/148) 

27.4% (74/270)

2d

2e

2a

2b

2f

20% (62/310)

PCV2 Infection Rate is high 

and could have a role in PHFD 

pathogenesis?
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BVDV-1

CSFV

BVDV-3

BVDV-2

BDV

Pestivirus

Porcine BVDV: emerging dis?

12/07/2010

Detection of TTV̔high prevalence (80%); diversity
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Fig 2: The phylogenetic tree of them 

were created by the neighbour-
joining method using MEGA 4.0 

based On non-coding region. 
Sequences(212bp) were from non-

coding region of TTV1 and 

TTV2.ñǳòŸShanghai; 
ñǷòŸGuangxi;ñηòŸZhejiang;ñǵòŸ
Shandong;ñǻòŸJiangxi. 
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Summary
1. Animal disease control in developing world has a long to go, and 

inter- and intra-farm biosecurity level needs to be improved;

2. HP PRRSV is one of the major PHFD etiological agents, and 

other pathogens e.g. PPV4/Porcine Bocavirus, also involved in 

make PHFD a disaster at such a unexpected magnitude;

3. Guard against emerging and reemerging diseases; Ultimate 

eradication of pathogens

4. Better diagnosis tools12/07/2010

The need for better controlling swine diseases in China:

1. Standardize D-Lab

2. Systemic training of swine vet (Chinese AASV)

3. More in-depth fundamental studies of PRRSV biology

4. More interactions with EU, US colleagues
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