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Prevention and control strategies for swine influenza
and analysis of its immunization benefits
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The hazards and current epidemic situation of swine flu
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Prevention and control strategies for swine flu
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Benefit analysis of swine influenza vaccine immunization
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Swine flu virus

® O O

&SR IR

Serotype and subtype

© ERE-ARERRURSSIE, HABT6MIE, NARMIIE, BRISAIERRRSELAINILEE
. Porcine influenza A is caused by the swine influenza virus, which has 16 subtypes in HA and 9 subtypes in NA. Currently, at least 9 serotypes of swine influenza virus have been found

o BURAEEHHINT, H3N2FIHTN2IFE
. The main pathogenic subtypes are HIN1, H3N2, and HIN2

¢ RIPTERER

Protective antigen

- HAEBRERIE, BIgHDEIER

. HA has immunogenicity and hemagglutination inhibition effect

© FRESRIITUR, BEERMRIPIUA
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Prevalence
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« HFSEEREERTHINT/HIN2/HIN2 A

. HINI1/H3N2/HIN2 are prevalent worldwide =3 0
 REMHINTRATAE, HIN2FHTHM, HIN2IGHE(E g ey
. In our country, HIN1 is the predominant strain, with H3N2 as a secondary one, and the detection rate of HIN2 is low

«  BDEEERBHINIIEY, FAEIEFRME—SERINARSHRIXGERIFARE  (CSHINT, EAHINT, pdm/09HTNT)

. Even though they all belong to the HIN1 subtype, different lineages and different strains within the same lineage provide varying degrees of cross-protection

(CSHIN1, EAHINI, pdm/09HIN1)
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Current situation of swine influenza epidemic (data from 0 e®o0
the Ministry of Agriculture and Rural Affairs)
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Surveillance of antibody positivity rate against HIN1 subtype of swine
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influenza from January to June 2025

> 1-681
27.19% (HI:MEEMEIHK)

HIKWE T 2383041154398 MiEHEA, HINTIEFEARFIHIRIEEZER68.24% ; HIN2I B AFIIHIR M=

> A total of 4398 serum samples were collected from 304 pig farms in 23 provinces from January to June, with an
average antibody positivity rate of 68.24% for HIN1 subtype samples; The average antibody positivity rate of
H3N2 subtype samples is 27.19% (HI: hemagglutination inhibitory antibody)

> 1-6HH
)

LRET 14851 EZ 1317 BREF, HITRRRFHAMER20.58%, H3WEGFFEFIIHEMEZR17.26% (RT-PCROEL

> A total of 1317 nasal swabs were collected from 51 pig farms in 14 provinces from January to June, with an
average positive rate of 20.58% for H1 subtype antigen and 17.26% for H3 subtype antigen (RT-PCR typing kit)
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Monitoring results of swine influenza antibodies in different e o e o

pig herds from January to June
AEHERHRIPLER

90.00%
80.00%
BB 70K LA EE R EIT60%,
H1IP B UARIE TTLL51#E36.66% (70-126 20.00%
BE)  BRERNERANEES (15 '
X) . BEABES. #EXBRE. B8
SRR E KIS IEHRE Ebhk, 60.00%
FRMERB P RERTI S hRIAYRE
. SNEEERR. 50.00%
The infection rate of pigs over 70 days
old in the field of pig breeding exceeds 40.00%
60%, and the proportion of high levels of
H1 subtype antibodies is 36.66% (70-126
. . 30.00%
days old), especially in large-scale
fattening farms (>10000 heads),
settlement style fattening farms, building 20.00%
style fattening farms, self breeding and
self raising farms, and fattening farms in 10.00%
areas with high stocking density. This is
manifested in the cyclic infection pressure 0.00%
in the later stage of conservation and the CUNF0RRE =i HE 70-126 H i %:HE 18/ %ﬂl’j F%tﬁf IR B
infection pressure before fattening, often EHIN1HI>1: 40 54.22% 67.91% 63.45% 78.50% 73.43% 73.11%
mixed with infections such as PRRS. BHINIHI21: 160 |  22.89% 35.43% 14.29% 19.86% | 32.17% 40.88%
W H3N2HI>21: 40 15.66% 36.72% 24.99% 22.75% 14.95% 45.37%
HH3N2HI>1: 160 3.61% 15.20% 4.68% 6.89% 0.93% 19.92%

(BIEFRIR: £ EYRRNRD)
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Pig influenza antigen testing status of a group's farmers from January to June 2025
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Summary of the Current Epidemic Situation of Porcine Influenza

RERWANTEETEGHFAMEE: B +EtHEeLREERFQHMERN (I, HEFF FFHEs,;
m;ﬁﬁzgrﬁgﬁﬁléiﬁﬁz HIFH3 RS R ERESBEE, HINTRITRE, HIN2RHE, HIN2RIEERT, FURIEREEEE
INAATHOINER ;

AEPEEHEERE: SENARRER> (5%) PAESID (RE) FHEEFE,

FRIEIEIE. SRS MXUBEEBIEE (KF50005k) BERFRFIY30%EH (KERTRS)  ERFEREXT
RARENSIBEHE, RETEIMNSIERHIGERIEEINRS, BAXES (ZZRIEHHE, BE, ARFRAZZM) ;

A TRAERA: AEMKISERNEREERSR, SNFEE—FERSTHEMED.

According to the data released by the Ministry of Agriculture and Rural Affairs on major national diseases, the detection
rate of swine influenza in the past decade has ranked among the top ten in terms of the number of detected pathogens,
and is showing an upward trend year by year;

Serological and pathogenic investigations have shown that H1 and H3 subtypes of swine influenza are widely present in
China, with H1N1 as the main epidemic and H3N2 as a secondary epidemic. HIN2 is prevalent in certain regions or
settlements, and there is a cyclic epidemic phenomenon in some areas or settlements;

A survey of different pig herds shows that the positive rate of antibodies in sows is higher than that in reserve medium and
large pigs, and higher than that in weaned piglets in the nursery;

Susceptibility of early to mid stage fattening, gilt, and low gestational age female pig populations: The average infection
rate of batch based fattening populations (less than 5000 heads) is around 30% (regional prevalence is higher), and in large-
scale fattening populations under specific patterns, the infection rate is higher due to persistent cyclic infections in the
middle to late stages of conservation and early fattening (influenced by factors such as susceptible pig populations entering
the herd, density, personnel, etc.);

Regional prevalence surveys indicate that different regions have varying degrees of infection, with slightly higher rates in
the fourth and first quarters compared to other seasons.
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The harm of swine flu to swine herds
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50-707T/3k, BRMIRIELI7525S,

One of the primary respiratory diseases, it poses a risk of
sporadic abortion in pregnant sows with low gestational age;
it is prone to secondary infections, leading to increased
medication costs, higher mortality rates, delayed market entry
of pigs, and an increased feed-to-meat ratio: the loss for each
outbreak in fattening pigs is approximately 50-70 yuan per
head, with reports in Europe indicating a loss of about 7
pounds;
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A low parity sow in a newly built breeding farm experienced a miscarriage due to swine flu
FRRS HINI 2401 # B E H3N2 2309 #: SR H5E
5 1% 30660 1:20 ] &t 1:10 At
) ’ " s | > BERHAEEHRFT79X, ER1S723k, EIR2E7k: B RIRE
R 1 1:32 *H T L: | . . o . A
EE=H | W e, BEH. BE. B0 2. WEA. REEFRGTIIA
| R
4k — . _.l-'f*i ¥ HEREE :
R =02 s i ey b | >  During the infection period, a total of 79 pigs aborted, 72 in gestation shed 1,
1 3 _ o {4 b ! and 7 in gestation shed 2. The throat swabs and abortion products of the
b : SH 1T : H !
! aborted pigs tested negative for African swine fever, PRRS disease, hog
T — 1% 4 1:1280 e 1-80 T : cholera, parvovirus, Japanese encephalitis, pseudorabies, and chlamydia
. A S : PHT : T ;
{ PURR L RGE it BT
. — | .
1 —_——y -
g 1:640 FH % 1:80 PR 1 7 7% 277
, FAM i#iE FAM ifiE
ZiE— 156 1:320 FH {4 1:160 BH 4= RRRS (SIV-H1) wmRAE (SIV-H3) ERAR
#1513, 654 NoCt SIV-H1 Bt 25.23 SIV-H3 PR
ik <3 1:1280 iH 1% 1:1280 B 1%
2r=a1 il E FHE— 47 &8 NoCt SIV-H1 [ 23.44 SIV-H3 fE#E
Zi— 17 8 1:640 FH 1:80 BH 4 EE—t 811 5 NoCt SIV-H1 [ 30.25 SIV-H3 [B &
FH I 13 58 NoCt SIV-H1 P NoCt SIV-H3 [HtE
p 8 S o 1:320 BH 1 1:160 SH
EiE I 46 SF NoCt SIV-H1 Pt NoCt SIV-H3 [ 1%
2B 10 1:40 PHE 1:80 BH P T 1-10 4R NoCt SIV-H1 [ NoCt SIV-H3 [
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Infection and diagnosis of swine influenza in farrowing houses and during the nursery ©® © ® O
period (clustered)

> BE: 202418 k8 (SBIEEInRER, BrERB)
> Background Early January 2024 (first infected in the fattening pig farm, then in the delivery room)
#in IR SGR3E SR
Pig farm Clinical manifestations Dissecting lesions Test Results
P38 9-20 B IZIM L 51
MSBARL R FHE TR H IR 15 FA I RERSE
&7 The proportion of coughing in newborn piglets aged 9-20 days Line consolida t10n o FuAE M Antibody test
Sow farm in the delivery room is high 15. d‘(’; —old piclets
Coughing symptoms began to appear in the weaned piglets from 4 P1S
the fourth batch

Btz SR ERIE 10-15 REIIZEEIRFattening farm: Coughing symptoms appear 10-15 days after weaning in each batch

o | BUKERIEG-ORISIERY,
= LB L 100%, $54610-15K

Fattening farm The coughing is concentrated in the 6-9 week-old pig herd, /
no.2 : : :
The coughing rate is almost 100%, lasting for 10-15 days FURFNIAME N Antigen and antibody
Bt detection
1-56-8% | WM PEIHENRREIRETE y

Fattening farm | Weaned piglets all have varying degrees of respiratory problems
no.1-5-6-8
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Antigen test results of nasal swabs from farrowing rooms and nursing pigs

RIS R

B FiaRs T H1IFBICT(H H3IBICT(H
B4-7-14
B4-8-15 1 32.775 7c
B4-10-16
B4-11-17
B4-12-18
3/ oa-1a 8 2 26.428 32.472
B4-13-19
B4-1-11
B4-2-12 3 28.408 x
B4-6-13
B1-1-1
B1-2-2 4 36.824 ({&FR) 7
B1-3-3
B1-4-4
- B1-5-5 5 32.023 29.458
B1-6-6
B1-7-7
B1-8-8
188 6 29.014 95
B1-11-9
21
22 7 28.321 7C
23
24
5/ 2 8 28.808 30.008
27
28
29 9 29.598 7C
30
Bt % %
BEME 23.679 23.678
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Test results of protective antibodies against swine influenza in different pig populations
= = P Al 3
A EEBARERN RS RIPERISNIER
80%
70%
60%
50%
40%
30%
20%
10%
10%
0% 0% 0% 0% 0:/0/.%
O% L @ . - C— — °
EEf% YRR 10F# 8174- 7 21%7-9F 21%17-20/ 74%20-23
—e— H1N1 SCHk 17% 68% 40% 3% 0% 0% 10%
——H1N1 RD#k 17% 63% 40% 3% 0% 0% 10%
—e— H3N2 HLJ # 0% 0% 0% 0% 0% 0% 0%

R ERMERSERPMPSERE (ERBERS) | HTBHERSELES

The post-infection positive rate is high, but the qualified rate of protective antibodies is low (excluding pregnant
sows), leading to a high detection rate in farrowing rooms and nurseries

FIENE: HIAU= 1: 160791

Judgment criteria: HI antibody titer > 1:160 is considered as protection
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After the occurrence of swine flu, it is easy to mix and infect other diseases
- 7-9FK: EIUZEIFEE10-15K, BirREBERM10X

« 7-9 weeks of age: Cough persists for 10-15 days, with a cumulative impact on feed intake for 10 day

A Eﬁ-j EH L Elif28 | ER3E | BEHE | &R | ZEE | §EERE
=E crlgm oE | 2R E| SR CE| SR CE| SR CE| SR CE| SR CTE | 28
R HF | 36.81 | fAME | 24.34 | fAME | 37.83 | fAM | None | BAME | 28.93 | fAME | 28.77 | P | None | BBt | 28.96 | A
RERR2 W7 | 3786 | BEME | 25 | FEME | None | FAM | 3255 | PHME | 36.58 | FEME | 29.05 | FEME | None | FAfE | 27.47 | BEM
RER3 ¥ | 2801 | pEME | 23.79 | PAME | None | BAME | 33.51 | PAME | 29.94 | [BME | 27.4 | BAME | None | FBME | 26.87 | At
FERA ¥ | None | BBM | 2731 | PHiE | 3344 | [HM | None | FBiE | None | FAME | 22.62 | [AME | None | FAME | 27 | [AME
FEERS HF | 3354 | A | 2296 | FAME | 3535 | FAM | None | BB | None | FBME | 22.7 | FEE | None | FBME | 27.4 | FAM
FEER6 /®F | 3773 | PR | 22.16 | PR | 28.05 | PAM | None | BEME | None | BB | 22.77 | P | None | BBt | 25.69 | pHME
RERT HF | None | BBt | 27.19 | FAME | 2439 | PEME | 32.17 | FEME|.30.04 | BAME | 27.7 | A | None | BB | 30.86 | fEM
&it 7 7 7 7 7 7 7 7
FATERIER 1 None | F3Z | None | FESZ | None | RSz | None | FisZ | None | FESZ | None | BESZ | None | FisZ | None | RE3Z
ilESS L 19.95 | RSz | 23.95 | BESZ | 17.99 | BESz | 28.93 | RSz | 30.04 | FisZ | 26.36 | FESZ | 28.98 | BESz | 23.05 | Rz
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Infection and diagnosis of influenza in farrowing to finishing pigs (Building type)
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IGARTEIR clinical manifestations & MIE R Test Results £ Remarks

137

23%

(1) B3 IEE

(2) RE1FIE: AORFHIAHIFRIEREIR,
S0HRAGHBENBERGT, LR
2.7%.,
(1) Sow: Normal
(2) Nursery pigs: Respiratory symptoms began
to appear at 40 days old, and casualties among
pigs began to occur around 50 days old, with a
mortality rate of 2.7%.

(1) REAOHETFRERNFREDE, B
BAEREs. RTINS,

(2) 50-120HERFFRIEE, FHLRFRY
0.1%,
(1) Respiratory problems began to emerge in
the nursery birds at 40 days of age, with
obvious symptoms such as runny nose,
clustering, fever, and reduced feed intake;
(2) Mortality begins to occur from 50 to 120
days of age, with a mortality rate of
approximately 0.1% per day.

FASEENIES
(1) E?%‘ﬁ%ilzi’allﬁri?: 91%, N\EHNE®. HIRS08#. HIRO0B M ~=E
BIEM=RSS J73100 00%. 86.67. 100.00%%083.33%;

nIFISNZSR

0 GO SR BIEETIRNE, CTE4 38, SRASIRAAL:
HURBAMYE, CT{E24-33
Antibody test results:

(1) The average positive rate of antibodies in sows is 91%. The positive rates of sows in
the herd, at 50 days of gestation, at 90 days of gestation, and in the farrowing house are
100.00%, 86.67%, 100.00%, and 83.33%, respectively;

Antigen test result:

The self-inspection of swab samples from gilts and fattening pigs for swine influenza
antigen testing yielded positive results, with CT values ranging from 34 to 38. The
Huawei Testing Center reported antigen positivity, with CT values ranging from 24 to 33

IFHMER

BB N B ZE60 Bk E miEEtre il E & R
RCARBEIRAESREERN AT EREH: HUFMHEME.

Antigen test result:

Sow and commercial pigs from the farrowing house to 60 days old can all be tested
positive for swine influenza antigen;

Nasal swabs from both dead nursery pigs and sows in the mating and gestation sheds
tested positive for CT values: antigen positive.

HEER%S

HEEMES
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Circulating infection of swine influenza in large-scale fattening farms/self

breeding and self raising fattening pig farms

1B 18000 BB, WRANEHEZFHITIIESIE, %358
AERIHANIRIEFIR=EE, fAEHIE: NFRGNIES
FERRISIRIAEER, HIGTINE TR O3 A FFIAE ST,
A 18000 head fattening farm in Fujian province, where
weaned pigs were fattened from two sow farms. During
the early stages of fattening, the farm had severe
respiratory problems, resulting in the death of medium
and large pigs; Antigen testing includes PRRS, chest
transmission, and mycoplasma infection, while HI testing
for swine influenza turns strong positive from 93 days of
age.

IHRESH—-BEZE77, BiEE 122k, BEerm ™A, MA9FEIR+30K%
SR, 79, 109, 139, 169 RERHITSREPREENEER : FEEFIA
EZEFE, 167 HRSMEN, #3160 #ENET9-109BEZ EiRKS
R, ZE5IRPAR90-100 B FHinmI R SR EFIRIE R,
A self breeding and self raising farm of a certain group in Guangdong,
with 12 fattening pigs and fixed sample individuals, collected once
every 30 days from 49 days old. A total of 5 centralized epidemiological
monitoring results were conducted at 79, 109, 139, and 169 days old:
the positive rate and antibody value gradually increased, and all pigs
turned positive at 167 days old, exceeding 160; It is speculated that
influenza virus infection occurred between 79-109 days of age;
Diagnosis of influenza involvement based on recurrent and persistent
respiratory problems starting at 90-100 days of clinical age.

ZHERESS.

RS
eyl 3 BRI AR 3 P e
SIV-HIN1 2401 # 23 23 100.00%
SIV-H3N2 2309 23 3 13.04%
HRme HIN1 2401 # SR e H3N2 2309 ¥ BRHE
11 JAEPEL 1160 fatE 1:20 i 4
;_.L/ 1-2 413 Q},_j__l:lﬁo PAiE 1:10 At
4-1-19 1:320 Pt 1:20 wlkE
412 le)mju_l:mo (13 1:20 Ak
4-1- 1:160 PRt 1:10 513
4-3-1 1:320 patE 1:10 (5143
4-32 11320 PR1E 140 @;ﬂ_)

H&HrBt

>1:40 HL 451 >1:160 L7 >1:40 L5

49 [H %% 41.67% 0.00% 0.00%
79 H i 50.00% 0.00% 0.00%
109 H #% 100.00% 25.00% 0.00%
139 H % 83.33% 25.00% 0.00%
169 H % 100.00% 91.67% 0.00%

) Rt e >

s | 1:80 mf 120 A

114V 1:40 e 1:160 (_me )
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H1N1 24018k H3N2 2309%%

>1:160Lt 71

0.00%
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0.00%
0.00%



Prevention and control strategies for swine influenza

H19185FLIXk, 60%
VA ERYSEmBR S
DEFRT AERS

Since 1918, over 60%
of the evolutionary
branches of swine
influenza viruses
have originated from

human viruses
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Filtration effect of air filtration system on swine influenza virus

® O 0O

F2: TANEFEETERNSSNEHBORT-PCRERNF/BTIVER. KA ERBENREHMSFIPRRSVAIRT-PCR (1235
AREMERYE) RS EAMEER, DIEEVREZEMNOPEDVEANEEAX. SRAAENZTEE (ZEHAKPE

MR pEEHN,
SEBREPEREFENEETE. B0K)

b 04-0.7 | 11-07 | 11-22 | 21-33 | 33-47 | 4.7-58 | 58-90 | 9.0-100 X Eit ;ﬁgﬁf
\PCR «6/15 3715 5/15 6/15 12715 | 12/15 13715 13/15 70/20 14/15

— {40.0%) | (20.0%) | {2333%) | (40.0%) || (BO.0N) | (80.0%) | (B6.7%) (86.7%) (58.8%) (03.3%)
p o o 0/5 1/6 1/12 6/12 4/13 8713 20/70 5/14

. R (16.7%) | (B.33%) (50%) (30.8%) (61.5%) (28.6%) (35.7%)
1/34 1/34 2/34 1/34 2/34 7/34 14/272 8/34

PRRIY o (2.0%) G/ 04 (2 0%) 5 9%) (2.0%) (5.9%) (20.6%) (5.1%) (23.5%)
Wi ol o o 1/1 2r2 171 o/2 7/7 11713 6/8

{100m) (100%) | (100%) (0%) (100%) (B4.6%) (7T5%)
PCR 6/6 6/6 B/6 6/8 6/6 6/6 6/6 6/6 48/48 6/6

SR (100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%)
o o 2 ‘ &3/3

EMEEE NA NA NA NA NA NA NA NA NA (100%)

IPCR. B ¥ RESHBREMMNER (SCTHETIOHEX) .
VM BRESENER.
ERBEELSERNESREAEM (W) .
sNA: FISH.
=FRT-PCR R TS X EREEBLBTEMEREZEN.

Concentration, size distribution, and control of swine viruses associated with airborne particles.2016, Carmen Alonso Garcia-Mochales
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1. Use of face masks to decrease exposure to swine influenza A virus in swine farm workers

o BMBREEE: 832(pFEAH, 9.50% (791p) HNEIIAV, TIEEHAMRMZE (12.26%) BESTLIERI (6.73%) .
v ZOEA: IAVIENRES (24.27%) , BESTHEEHOSEAE (P<0.001) ;

v BOSRA: NISOFA: 5.77%E=R, PheMHE: 8.33%MIE=R; JIFIOSEAE: 10.89%E=R;

2. Detections of human seasonal H3N2 influenza A virus reverse-zoonoses in swine during the 2022-2024 influenza season
. ”";éfﬂ?éZ 2024F NZEETMHHIN2imRYmS (IAV) EERFRIIS SRS

EENHESEES NARESKR: 116RE ALFZDHEHIN2IER, HRSERBRSNAIEREX;
RRLBIERE: =/ D8R \REEERES, IERERPEFREFR/NRSHEEEE12TA.

Bﬁi:eﬁﬂﬁﬂcﬂ'.

- ANBIOIF: S TIFAREMAZSEDERRER, BUNOADRESE (W0OE. FE) £/H;

- ERRE RIS RREEREER, RSP IEE S ER.

1. Use of face masks to reduce exposure to swine influenza A virus among swine farm workers

* Overall exposure rate: Among 832 samples, IAV was detected in 9.50% (79 samples), with a significantly higher positive rate in post-work samples (12.26%)
compared to pre-work samples (6.73%).

v" Non-mask group: The detection rate of IAV was the highest (24.27%), which was significantly higher than that of all mask-wearing groups (P<0.001);

v' Mask-wearing group: N95 mask group: 5.77% positive rate; dust mask group: 8.33% positive rate; surgical mask group: 10.89% positive rate;

2. Detection of human seasonal H3N2 influenza A virus reverse-zoonoses in swine during the 2022-2024 influenza season

*  Monitoring the reverse transmission of human seasonal H3N2 influenza virus (IAV) to swine populations from 2022 to 2024

* Research results:

* Genetic characteristics and transmission dynamics: NA gene origin: 11 cases are derived from the human seasonal H3N2 lineage, while the rest are related
to the swine influenza virus NA lineage;

* Phylogenetic evidence: There have been at least 8 independent transmission events from humans to pigs, with the virus continuing to spread for over 12
months in North Carolina and Illinois.

Optimization of prevention and control strategies:

* Group protection: Vaccinate pig farm workers against human seasonal influenza and strengthen the use of personal protective equipment (such as masks and gloves);

* Pig herd immunity: Develop targeted swine influenza vaccines to immunize pig herds, reducing virus colonization and reassortment within the herd.
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Vaccination is an effective means of prevention and control

(1) PBERERRRREERIERSHNR0 (RESEEEE) M
10.66 fE{KZ=1 (Romagosa A%, 2011) , FEtiEMIEREYEES
o RN AR .

(2) EMEEIIE R GEEE RS RERATE, [FEMASR%RE
HE. FEBERBFESEANNKE (FRISERFTEEREER, 2022)
(3) =M EeEBRETEERERE, FEBBAAFIEINHE
B (cameron schmitt, JkEM&E2025) .

(1) Inoculating a herd of negative pigs with influenza vaccine can reduce
the RO (virus reproduction number) of the virus from 10.66 to 1
(Romagosa A et al., 2011). Therefore, vaccination against swine influenza
can decrease the occurrence of swine influenza.

(2) Vaccinated pigs can shorten the duration of swine influenza virus
infection, reduce viral load in lung tissues, and lower the risk of swine
influenza virus recombination (Montserrat Torremore, 2022)

(3) Vaccination can reduce the incidence of respiratory tract diseases in the
production area, lower medication costs, and increase daily weight gain
(Cameron Schmitt, Pipestone 2025).
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Vaccines decrease risk of
influenza virus reassortment in
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Swine flu vaccines at home and abroad

C Y ] [T
Swine Influenza Vaccine, HIN1 & H3NZ2, Killed Virus
Swine Influenza Vaccine, HIN1 & H1N2 & H3NZ2, Killed Virus,
Erysipelothrix Rhusiopathiae Bacterin
Zoetis Inc.
Swine Influenza Vaccine, HIN1 & H1N2 & H3NZ2, Killed Virus
Swine Influenza Vaccine, HIN1T & H1N2 & H3NZ2, Killed Virus,
&4t Mycoplasma Hyopneumoniae Bacterin
Elanco US Inc. Swine Influenza Vaccine, HIN1T & H1N2 & H3NZ2, Killed Virus
Swine Influenza Vaccine, N1 &amp; N2, RNA Particle
Intervet Inc.
Swine Influenza Vaccine, H1, RNA Particle
Huvepharma, Inc. Swine Influenza Vaccine, DNA
Medgene Labs Swine Influenza Vaccine, H3, Killed Baculovirus Vector
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Infection and immunization rates of swine influenza in pig farms in the United States
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Selection strategy of swine influenza vaccine

Run antisera induced by commercial
vaccines against your isolate in Hl
assay. Do any vaccine-induced
antisera have an Hl titer >407?

(G

A custom vaccine is more

SN reac Two main options:

|
i
Standard Replicon particle (RP)
autogenous vaccine delivering
vaccine strain-specific HA

EFr s A E B R RSB BRI R

International strategy for selecting swine influenza vaccines targeting specific pig populations

| -."- it h@mst likely to confer protection.
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Prevention and control strategies for swine influenza in large-scale pig e o e o
farms
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A—TEARSHZIIFFEAR, HEAERERISE
Why is there a flow adjustment/matching model?
The cross protection of different strains of the same subtype is also different, especially for
isolation at different time periods
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Flow and matching strategies for swine influenza in large-scale pig farms

FHARTRIEEE,
BT AAsh \
A= REEEE
8. [55E.
(1) /=R \,EPKZ%EI’\JEU%
- " ELISA: A
Mg (HA) ;
T s mic es <ot
RESD B- 8R4 ;
SiiTinEE T gD

F:%%HiéxE#MH |
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2023- 2025 RABITSHD BETE
Isolation and identification of swine influenza epidemic strains from 2023 to 2025

. 2023£F-2025FE R EH27FFHINT1IEBISIV, 1¥kHT1N2IFEISIV, 8tkH3N2JFEISIV;
. From 2023 to 2025, 27 strains of HIN1 subtype SIV, 1 strain of HIN2 subtype SIV, and 8 strains of H3N2 subtype SIV were isolated;

® O O

20234E11 B 1#KSIV HINI

202541 B3R R A 14KSIV HIN1 ‘

& ,
20244E1 B P91 1KkSTV HIN1 * __
2025 1 B )1 /B 1#KkSIV HIN2 l

2023F4 8 M)A JTH2#ESIV HINI
2023548 1011 & BAM T 3#kSIV HIN1
2023F12H 1| 1#kSIV HIN1

202541 B P9)I17RLL 1RSIV H3N2 “
ol 20244E 12 B#BALRL T 134K SIV HINT
202556 A AL ZBL1#KSIV HINI
20255F6 A #B1EZ B 1 £k STV H3N2

202443 H =g 1 #KSIV H3N2
202544 H =g 1 #kSIV H3N2

20234F4H =g 1 #KSIV H3N2
‘ 202552 H A £ Z 1#£SIV HIN1

20245 7H T FERIN28KSTV H3N2
202458 T A 1#KSIV H3N2
202555 H T F28KSIV HIN1

202453 H =G 1#KSIV HIN1 m’\

202558 BT ZRRME1#KSIV HIN2
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Porcine influenza vaccine provides protection against isolated epidemic strains

> REER: —REF148”"%, 2.0mlAL, SERAPESS
> W& —RE14AKRE, MENKER. BIEHES. HibREE.
> Immunization schedule: The second immunization is administered 14 days after the first immunization, at a dosage of 2.0 ml per animal, via intramuscular injection into the neck
> Virulence test: Challenge with the virus 14 days after the second vaccination, and measure indicators such as body temperature, nasal virus shedding, and lung lesions.
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Blvalent inactivated swine influenza vaccine - Huaganjian
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The unique advantages of Huaganjian

ERRITS%R
Domestic
epidemic

strains

o XERITHIHINTFIH3N2F AR
%, BMNIRPHATETF1:256;

® —R[54-TdFR D F=E(RIF S

RIERIPEIANMET 6 A

Using the prevalent HIN1 and H3N2

virus strains, the hemagglutination

(HA) titer of each subtype is not lower

than 1:256;

® Full protective immunity is generated
4-7 days after the second vaccination

® The immune protection period is not
less than 6 months

FERUERIIRISINE

ER M
Fr
Subcultured
cell culture

® NE&E=<10EU/ml

o FAEZTR

o HtiEER/

® Endotoxin <10EU/ml

® No added antibiotics
® The inter-batch variability is small

1 O AR
Imported
biphase
adjuvant

® /K& HELKFIEY

® U7 T]

® EFR751E

® Oil-in-water-in-oil formulation
® Easy to smoke and easy to hit
® casy to use

® O O

TURIRGEEEL
Antigen

concentration
and purification

FIHRERD < 300pug/3k{n
EREZE

Heterologous protein content is less
than 300ug per aliquot

Safer to use
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Market Batch Issuance Status of Swine Influenza Vaccines from 2022 to 2025

2022-20255F10 AR EABiniELIB R
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66.67%

53.85%

20234F
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Immunization regimen for swine flu vaccine
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8-10FAE%R (RHEREENEIRA) , 2-3@R"%R, &
MR BIEETX,
NEF- BRI R L ERE

The first vaccination is given at 8-10 weeks (after the sow is

IFIRERTE, PIABFL SRR RE

Respiratory prevention and control, preventing

FUIR B /37 R
pl

E%E immunized, maternal antibodies are tested), the second . : ) ) 2ml/sL/ik Antibod
vaccination is given 2-3 weeks later, and a booster is A A Of -y through the introduction of monitori}rllg/antigen
administered one month before mating, group-cattying viruses monitoring
The immunization program for sows entering the multiparous
herd is the same as that for multiparous sows
BPES ARG -

(1) BR2-3@AR"R, ERIX/FE, PR RIEIRHAR G N, BHETAMRIF IS S TRk
(2) HFRI2-AEIRMARET-2K, (BRABEIERRE) FRERSRRE0RR T

R Sow universal vaccination or vaccination according to parity: Prevent infection and miscarriage during low 2ml/sL/sk Pos t-lilllnmuniza tion

- (1) The second vaccination is given 2-3 weeks after the first gestational age pregnancy; maternal antibodies .
vaccination, and general vaccination is given 3 times a year; protect against infection in the delivery room SOW antlbp dy or
(2) Or immunize the fetus 1-2 times 2-4 weeks before birth; and early stages of conservation maternal antibody
(maternal antibody duration varies)

%?FE@QN%FF %%ES%EE ;ﬂ}: % EENE S|
EIN8-10ERER (FTNEEfE) |, 2-3FABR=%R; = S T TLEER, B,
(RS RBBREN AN/ BRSHHER) The DL TRTVE, JIBE, SRARICHE RZE, BRI
. : : ZiRRE AR RIS R TTIRK
maternal antibody protection provided by sows after S : . . A
. .. ) Preventing influenza infection during the .
s immunization can last for about 8 weeks; Faifieiniing periedl o lendl (o esonemte losses | ATELAK Mortality rate, feed-

It is recommended to administer the first vaccination at 8-10
weeks of age (maternal antibody can be tested to confirm),
followed by the second vaccination 2-3 weeks later;

(Prioritize immunization for pig farms under high infection
pressure/pig herds during high-incidence seasons)

due to easy co-infection or secondary infection
with PRRS, Mycoplasma, and contagious
pleuropneumonia

to-meat ratio,
medication cost,
lung damage, etc
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Evaluation of immune effect and analysis of immune benefit of swine influenza vaccine
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1. BERE: ORI ER R R RAE
S
2, BHERE: ROEIRABSRAIXG

REWERESLERD
$3.23&87FIRK; FREREEREERTR30%,
HAEZEFEHEER25% (5556/FAASV)

4. BOBEAETRARKESHNERZETID P
T{EtaiE

1. Fattening pig immunization: reducing the
consequences of acute lung injury and its secondary
infections
2. Sow immunization: Reduce the risk of infection
during pregnancy; provide maternal antibodies to
piglets for 6-8 weeks

The
stabilization program reduces economic losses by $3.23
per pig; the incidence of respiratory symptoms in the
farrowing house decreases by 30%, and antibiotic
usage decreases by 25% (56th AASYV)
4. Reduce the workload of disease diagnosis and
differentiation caused by the occurrence of swine influenza

during high-incidence seasons
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The impact of vaccine immunization on lung injury - Experimental design

> BI85 3 Immunoassay protocol

. BEIE l BEEIE . BEETIE . BEIIE E BEIE

}ES'Z NS AN m— III—
. ﬁﬁﬂ%ﬁgﬂﬂ % 14 TRk BIEA 15k TR L

7d s O 21d 28d 35d B
=E o " TEEEE0.55L45 BIEIER13L45 2= {g"
3JHR ‘—’ﬁﬂﬁ{fm > BIEIER1 L)

RRHE: £915002/48/%, MNIRAEEMRBIRRR
Immunization quantity: approximately 1500 heads/group/building;
the control group is not immunized against either PRRS or influenza
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The impact of vaccine immunization on lung damage

Btz
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ALEXIEHA RS FTIESLRRENES: BRERE I LUR 15 %A ERIBHIERE, B +RRREa LU 24%09%E
AYBHAERSEE.

This experiment investigated the differences in lung consolidation among pigs with group immunity: the single influenza vaccine reduced

lung lesions in 15% of pigs, while the combined PRRS and influenza vaccine reduced lung lesions in 24% of pigs.

IG’I*EH?%EEHH B R ERIRE I ES o] B & R D R -

. FENERR: RERRBEREED (TEMKEDER: X3
ﬁﬁ.HF TR - EEARTR / WRE mEE)
2. BEHE: [AR2-3FERE2IX;
3. WEHEER: EEEMTRENSER10-84X, &S
:n:%’q’: UIEﬂBmlIE45E‘

4, Fig-FREOR. FIEEEEMmEEEEERTIR
8 (P<0.003) , MEBE/962.5%-99.7%.

(3R3E: 5E56/EAASV)
Foreign research has shown that immunization through vaccination can
significantly reduce lung damage:
1. Evaluation index: Percentage of pneumonia lesions in lung tissue (calculation
of pneumonia reduction rate: lesion rate in control group - lesion rate in vaccine
group / lesion rate in control group);
2. Immunization schedule: Immunize twice at 2-3 week intervals;
3. Time interval for challenge: The interval between the completion of
vaccination and challenge is 10-84 days, and the interval between challenge and
dissection is fixed at 4 days;
4. Conclusion - Pneumonia Reduction Rate: The incidence of pneumonia lesions
in all vaccine groups was significantly lower than that in the control group
(P<0.003), with an efficacy range of 62.5%-99.7%.
(Source: 56th AASV)
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Economic Benefit Case 1 of Immune Influenza Vaccine for Fattening Pigs

TR

® O O

BSHE SEEAER, 3ERINELXR, 2ml/iR

Rz, SLiE=R. BNt/ HIBE

"FEREEBEMESE/BLEEX, EirfmaEX

14772

FR  EAFLE HERE AFKE LYAIRE ==
J=FN 1273 94.01%
3R 563 93.80%
DER 703 93.24%

tis
5.99%
6.20%
6.76%

SERMESCIORER (12.20-6.8)

FR ALY LEERE ARXKE SHIRIRE =28

7R 1287 124.6 162 0.7691 97.28%
=B8] 578 129.41 164 0.7891 96.19%
AR 718 125.59 156 0.8051 97.08%

i
2.72%
3.81%
2.92%

B/ k
57.62
57.83

76

e/
50.99
68.25
70.65

#Lb
2.62
2.65
2.69

2144
2.507
2.505
2.506

=PRI
HiZEE 93.68%

253/ 6381

ind 2.65
= PSS R SR
Hi== 96.85%

z58/3k  63.29

FIE

2.506

PNFRRARA TR, —N P LR, FHIRBMARET, FLERIE TR, FIETRE317%;
FIRLLIBE TR, FHYTE0.147;

The medication cost decreased for two farmers and increased for one, with the average medication cost remaining unchanged; the mortality rate decreased for all, with an average decrease of 3.17%;

The feed-to-meat ratio has decreased, with an average decrease of 0.147;
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Economic Benefit Case 2 of Immune Influenza Vaccine for Fattening Pigs

> FRERSIEEREIRTLERD SR

> Some results of the immune effect evaluation of fattening pigs in a certain group

[ i5RE 28979 10686 2024.11-12

R4 18 40536 40536 2024.10-11

AllE 11 28861 20456 2024.11-12

N By 3 9440 5438 2024.12-2025.1
ait 38 107816 77116

Hem38imiR, 10853k, 8FAEAER, 2-3ABMENR, 2ml/iR, FitiEs, BEEFMMARNLL, &1=7.575% (FoREERARSERELEDFRET)
A total of 38 vaccination sessions were conducted, involving 108,000 pigs. The first vaccination was administered around 8 weeks of age, followed by a booster vaccination 2-3 weeks
later, at a dosage of 2ml per session. Mortality rates, daily weight gain, and feed-to-meat ratio were recorded. A total of 75,000 pigs were fattened (some pigs were not included in the

statistics due to illness caused by the first vaccination or due to the inability to separate feed consumption across different groups)

® O O
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Economic Benefit Case 2 of Imnmune Influenza Vaccine for Fattening Pigs

SCIS4ARN
> R PO 29759 1325

obiE | 44485 1338

FELER

FELL

"!' 0.05

*IERE o3|

PR okl XJRRE teiEd

AT ZXTIIHRET.44%, AEESTIIRE229/d, BALREARITIRETZ]0.05,
The mortality rate in the immunized group was 1.44% lower than that in the control group, the daily weight gain was 22g/d higher than that in the control group, and the feed-

to-meat ratio in the immunized group was 0.05 lower than that in the control group.
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Immune value of swine influenza vaccine
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5 Z5 Summary: 2093

BREERREZURBHINTRITAE, ER—TEAESHRNZIRIFFERAER

%@gxﬁiﬁﬂﬁﬁﬁ%ﬂﬁ JFf%, BFBHNARAR, FEFENPASIEREBIFRERRFE, THITE

TEHNZ T,

%ﬁﬁ@ﬁ’ﬂﬂﬁ%’é@?ﬁiﬁﬁﬁé\ BERRERE, SFEIBEARRBRARNGEN, SEMSRAERFYE
=F

EERE RN ENRENHIENE, BEIARERIRHITRAFRIRE, REEHTRIFAITE.

%Eﬁ;&ffé%%EE‘E‘E@%EJZ’)?%%EZN{EEHS&%%E’\Jiﬁ*‘%ﬂ[ﬁ], REPREBIEIEE=R. RO, FhBEmRIFIRE

ANLL=F o

The main outbreak of swine influenza in China is HIN1, but there are significant differences in cross protection

between different strains of the same subtype;

Porcine influenza is a gateway disease of respiratory diseases. When sows have fever and do not eat, piglets in the

delivery room, and medium and large fattening pigs have respiratory diseases, diagnosis of swine influenza is

necessary;

The prevention and control of swine influenza includes biosafety, management, and immune health care, especially the

need to strengthen the monitoring, management, and contact of influenza infected individuals with pigs;

Vaccination is the most effective measure for the prevention and control of swine influenza. Before immunization, pig

farms need to conduct systematic epidemiological investigations, and after immunization, scientific evaluations should

be conducted.

Immunization with swine influenza vaccine can reduce the impact of swine influenza on miscarriage in low gestational

age sows, lower the mortality rate of fattening, medication costs, lung damage, and feed conversion ratio.
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SInO\fI_—T / Sinovet (Jiangsu) Biopharmaceuticals Co., Ltd.
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