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Bulletin of the World Health Organization, 1999, 77 (8)

Global burden of Shigellainfections: implications
for vaccine development and implementation of
control strategies

K.L. Kotloff," J.P. Winickoff,? B. Ivanoff,? J.D. Clemens,” D.L. Swerdlow,’
P. ). Sansonetti,® G.K. Adak,” & M.M. Levine®

Few studies provide data on the global morbidity and mortality caused by infection with Shigefla spp.; such estimates
are needed, however, to plan strategies of prevention and treatment. Here we report the results of a review of the
literature published between 1966 and 1997 on Shigellainfection. The data obtained permit calculation of the number
of cases of Shigellainfection and the associated mortality occurring worldwide each year, by age, and (as a proxy for
disease severity) by dlinical category, i.e. mild cases remaining at home, moderate cases requiring outpatient care, and
severe cases demanding hospitalization. A sensitivity analysis was performed to estimate the high and low range of
morbid and fatal cases in each category. Finally, the frequency distribution of Shigella infection, by serogroup and
serotype and by region of the world, was determined.

The annual number of Shigella episodes throughout the world was estimated to be 164.7 million, of which
163.2 million were in developing countries (with 1.1 million deaths) and 1.5 million in industrialized countries. A total

g 16U losis involved children under 5 years of age. The

median percentages of isolates of S. flexneri, S. sonnei, S. boydii, and S. dysenteriae were, respectively, 60%, 15%,

Dr. Kivoshi Shiaa 6%, and 6% (30% of S. dysenteriae cases were type 1) in developing countries; and 16%, 77%, 2%, and 1% in

) y 9 . industrialized countries. In developing countries, the predominant serotype of S. flexneri is 2a, followed by 1b, 33, 4a,
Discoverer of the Dysentery Bacillus and 6. In industrialized countries, most isolates are S. flexneri 2a or other unspecified type 2 strains.

1898 Shigellosis, which continues to have an important global impact, cannot be adequately controlled with the

existing prevention and treatment measures. Innovative strategies, including development of vaccines against the
most common serotypes, could provide substantial benefits.
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Lancet Infect Dis 2017;
17: 909-48
Published Online Articles
June 1, 2017

° . . . g e
Estimates of global, regional, and national morbidity, W5 ®

ross Mark

mortality, and aetiologies of diarrhoeal diseases: a systematic
analysis for the Global Burden of Disease Study 2015

GBD Diarrhoeal Diseases Collaborators* m

Findings Globally, in 2015, we estimate that diarrhoea was a leading cause of death among all ages (1-31 million

deaths, 95% uncertainty interval [95% UI| 1-23 million to 1-39 million), as well as a leading cause of DALYs because

of its disproportionate impact on young children (71-59 million DALYs, 66-44 million to 77-21 million). Diarrhoea

was a common cause of death among children under 5 years old (499000 deaths, 95% UI 447 000-558 000). The

number of deaths due to diarrhoea decreased by an estimated 20-8% (95% Ul .

Rotavirus was the leading cause of diarrhoea deaths (199000, 95% UI 165000-24] | . .In 20.15’ eStImate.S 239
(164300, 85000-278700) and Salmonella spp (90300, 95% UT 34100-183100). Among PilliON diarrhoea  episodes that
three aetiologies responsible for the most deaths were rotavirus, Cryptosporidium spp,{ cause 1.31 million deaths in the
in safe water and sanitation have decreased diarrhoeal DALYs by 13-4%, and reductio] world, the Ieading pathogens

have decreased diarrhoeal DALYs by 10-0% between 2005 and 2015. were:
Rotavirus: 199 thousands
Shigella 164 thousands

Salmonella: 90 thousands
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Ages (Year) <5 5~14 >14
Incident Rate (%) 2.5 0.3 0.6

Am. J. Trop. Med. Hyg., 73(2), 2005, pp. 416-422
Copyright © 2005 by The American Society of Tropical Medicine and Hygiene

OCCURRENCE OF SHIGELLOSIS IN THE YOUNG AND ELDERLY IN RURAL
CHINA: RESULTS OF A 12-MONTH POPULATION-BASED SURVEILLANCE STUDY

XUAN-YI WANG.* LIN DU, LORENZ VON SEIDLEIN, ZHI-YI XU, YING-LIN ZHANG, ZHI-YONG HAO,
OAK-PIL HAN, JING-CHEN MA, HYE-JON LEE, MOHAMMAD ALI, CHANG-QUAN HAN, ZHAN-CHUN XING,
JI-CHAO CHEN, aAxDp JOHN CLEMENS
International Vaccine Institute, Seoul, South Korea; Department of Molecular Virology, Shanghai Medical College, Fudan University,
Shanghai, People’s Republic of China; Lanzhou Vaccine Institute, Lanzhou, People’s Republic of China; Center for Disease Control
and Prevention of Zhengding County, Shijiazhuang, Hebei Province, People’s Republic of China

Abstract. In 2002, population- and treatment center-based surveillance was used to study the disease burden of
shigellosis in rural Hebei Province in the People’s Republic of China. A total of 10,105 children with diarrhea or
dysentery were enrolled. Infants were treated most frequenll\' for diarrhea (1,388/1,000/year) followed by children = 5
years old (618/1,000/year). Shigellosis was treated most often in children 3-4 vears old 132/1,()00/year) and people > 60
years of age (7/1,000/year). Eiu_;u_pugmj_(_l_b&_uf_’;}_l_) Shigella isolates were detected in patients who had non-bloody

diarrhea. Shigella flexneri was identified in 93% of 306 isolates. The most common S. flexneri serotypes were 1a (34%),

X (33%), and 2a (28%). More than 90% of the Shigella isolates were resistant to cotrimoxazole and nalidixic acid, but
remained susceptible to ciprofloxacin, norfloxacin, and gentamicin. Widespread resistance to antibiotics adds urgency to
the development and use of vaccines to control shigellosis.

www.vaccine.com.cn




) zrsw

The Biologics Company

Disease background

220

o7 FH TLBy R 5

20184E6 A4 24 #5531 Applied Prev Med. June 2018, Vol 24 No.3

- RS ARG -

J B L B AN YRR T

Fir', 2, &%,
LM iR il et TP 542899;

4 bt AR R 2 R B A R A )

WE: BE A PERIR R TR I R

20154E 11 A VAT PRl B AR RS 542 808

ZEE A B,
&
£ WM AEE20 300 A W3 5 AR A 1 247 1),
#3# 4 661.38/10 11 ~1 461.89/10 77 ,

HERMmEFAGIFE L (P=0.000),

X EEi2

Li1%

2.4 L B T A% ) oL
SALEE

el X3 . 6 Ait~6% R Wi ABE,
55 2 #E12 IE VE 95 f91] 1 SR 4 3%
MY G R A W I R A AR A AR A D B IKIBR R2E i ra Bt B R

ERAGTEE X (P=0.001),
L feen (2474.89/10 7)) ;

s WA 5T

RS, FRZI, LA, FR, AR
D 3 PR A R K Bl
CER T P25 A R A W

2014.11~2015.10, 20300 children age 6
months~6 years were passitive surveillance
for shigella diseases, 1247 diarrhea
samples were collected, 205 were culture
positve for the pathogen, the incident rate
was 1.0%, the highest was in children 1
years old, the incident rate was 2.47%.

WiZ A BRI GRS B 205 6], BN 1009.85/10 7, & ZHIK
uﬁmHMﬂr>”#6~4|Jl 7H WEE; KR
ES2E S RG24 o BHE 41 B

F T iR LH]III!IH\”F REEFR AR, A& 201
S FH 9k 30 Wi i
J_“ n!. "5"1'1'4 ﬁ'r'}”u fr'}\?'lh- PHE

FA >
ST i

SERANTI T,

¥R,
GeARAS THORNEW . UM R BdE
KA MEYERIEE; WA W
FESHES: R51641 CRRARISES: A

AR (DFE) M43 R ERE (196 6,
PEESE R AP RBCR B R BF 2 B HR L TRA KR

XERS:

di95.61%), & (I:'Fl’llly;ﬁ;\/.fl'JZHl[i’clﬂ:ﬂ' PRUA TG i 3R

1673-758X(2018)03-0220-03

Www.vaccine.com.cn




Z2rsw

The Biologics Company

accine background

Vaceine. 2010 Mar 2:28(10y:2231-5. doi: 10.1016/jvaccine 2009.12.050. Epub 2010 Jan 5.

children.

Age-related efficacy of Shigella O-specific polysaccharide conjugates in 1-4-year-old Israeli

R lsraeli Shigella Study Group.
@ Collaborators (51)

71.1% protection

THE LANCET

Double-blind il efficacy trial of an
sonnei vaccine in young adults
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Registered in “ClinicalTrials.gov” from 2005
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There were many studies on Shigella vaccine in
China around 2000, mainly focusing on oral
vaccines, two of them got new drug certificates.
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After 2010, only 3 papers on shigella Isli(:tsg';thesis of Conjugate Vaccines Using an O-Linked Glycosylation
vaccine could be searched, all in phase of ’
preliminary conceptual verification in Pty oo S
Iabo rato ry Z::::v Laboratory of Pathogen and Blosecurity, Beijing Institute of Blotechnology, Fengtal, Beging, China®, National Instituses for Food and Drug Control, Beiing,

CP, 7S, and BL conoabatd equally 10 thes wd
Bigtechnol Lett 2018 Jun 21. doi: 10.1007/510529-018-2584-6. [Epub ahead of prinf]

ABSTRACT Conjugate vaccines ar| Heterologous expression of Shigella dysenteriae serotype 1 O-antigen analog in Escherichia coli
Previously, vaccine biosynthesis | K12 W3110 by transferring a minimum number of genes involved in O-polysaccharide
of these systems for sugar substrd biosynthesis.

linked glycosylation via Neisseria| konav! ouv' wangs' wanqPc'2 chenu?®
£i.1) sabli b dsbl L i "

Antiviral Res. 2014 Feb;102:61-9. doi: 10.1016/.antiviral 2013.12.003. Epub 2013 Dec 13,

- - . . . - ide (O-PS, O-antigen) in Escherichia coli by]
Fusion of HPV L1 into Shigella surface IcsA: a new approach in developing live attenuated

Shigella-HPV vaccine. ation of the O-repeat unit were introduced
type with different chain lengths of O-
Hu D1, Wang DZ, Yana X3, Cao I.-WZ‘ M“, Wang Y5. |d western blotting using S. dysenteriae 1

Author inf . lgestea generation of the specific S
# Author information

erate the O-PS of S. dysenteriae 1 and
Abstract cine preparation.

Despite the success of L1 virus-like pariicles (VLPs) vaccines in prevention of high-risk human papillomavirus (HPV) infection and
cervical cancer, extraordinary high cost for the complete vaccination has impeded widespread use of the vaccine in resource-poor [polysaccharide, Shigelia dysenteriae 1
countries, where cervical cancers impose greater challenge. Presentation of HPV L1 protein by atienuated pathogenic bacteria
through natural infection provides a promising low-cost and convenient alternative. Here, we describe the construction and
characterization of attenuated L1-expressing Shigella vaccine candidate, by fusion of L1 into the autotransporier of Shigella sonnei,
IcsA, an essential virulence factor responsible for actin-based motility. The functional a domain of lcsA was replaced by codon- hgate vaccines against
optimized L1 gene with independent open reading frames (ORFs) facilitated by suicide vector pJCB12. The L1 gene was stabilized in batibility complex
the genome of recombinant S. sonnei with protein expression and assembly of VLPs in the bacterial cytoplasm. Through conjunctival  fegvide double fm-
route vaccination in guinea pigs. L1-containing S. sonnei was able to elicit specific immune response to HPV16 L1 VLP as well as
bacterial antigens. The results demonstrated the feasibility of the novel siratagem to develop prophylactic Shigella-HPV vaccines.

[pamogem o pro-
we optimized a novel
n potential of

KEYWORDS: Autoiransporter, Genomic integration; Human papillomavirus vaccine; Shigella sonnei
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Bivalent Shgella Conjugate Vaccine
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O-sp link with carrier protein to form Conjugate
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Bivalent Shgella Conjugate Vaccine

Shigella .
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g Vaccine
Pseudomonas P
shigelloides | ———p| ©O-S ——> | Conjugate
Strains Target Antigen Carrier Bulk Vaccine
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Specific antibody response in mice with different antigen
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Investigators

Study Chair:  Du

More Information

lin, Master Beijing Zhifei Lvzhu Biopharmaceutical Co_, Ltd

Responsible Party:

Beijing Zhifei Lvzhu Biopharmaceutical Go., Ltd
linicalTrials.gov Identifier: NCTO03561181  History of Changes
Other Study ="

Bivalent Shgella Conjugate Vaccine
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Study Details =~ Tabular View = No Results Posted Disclaimer [ How to Read a Study Record B 10 < L—pitd T—iitl > S TE ETEESS 2 4
Study Description TS : CTRO1 7063 iRtk T
HhERRA: I ERARESAN: 20170727
Brief Summary: N -

The purpose of this study is to evaluate safety of S.flexneriza-S.sonnei Bivalent Conjugate Vaccine in healthy volunteers aged above 3 N MRS RS R RLTERAR, TR R SRR LR,

Dysentery Biclogical: S.Flexneriza-S.Sennei Bivalent Conjugaf]

Dysentery, Bacillary AnmuREE -]

— BEAHERER
Study Design

e, CTRZ0170831

?ﬁﬁﬁﬁié- P R - AT RS
£

Study Type @ Interventional (Clinical Trial)

180 participants 1 E R Far B R RS R E B

Allocation: Rand ed -
ocation andomize iitlaiE iR R AR R A ER T2 A
Intervention Model:  Parallel Assignment
Masking: None (Open Label) il IEe: RTRERR = EE e A i e T
Primary Purpose: Prevention eeyar=-t=0] 201618306
Official Title: A Single-center, Open, Phase | Clinical Trial to Evaluate Safety of S_Flexneriza-S.Sonnei Bivalent Conjugd
Actual Study Start Date @ July 18, 2017 HEFRREIES : GAREET T
Actual Primary Completion Date @ January 28, 2018 i B SR
Estimated Study Completion Date @ July 1, 2018
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Phase I Clinical Trial

A total of 180 healthy volunteers were recruited and evenly distributed into 9 groups:

Group Age No. Subjects Dose Amount No. Injections Remarks
1 =18 Years 20 Full dose 1
2 6-17 Years 20 Half dose 1
3 20 Full dose 1
4 1-5 Years 20 Half dose 1
5 20 Full dose 1
6 6-11 Months 20 Half dose 2
7 20 Full dose 2 1 month apart
8 3-5 Months 20 Half dose 3 for each injection
9 20 Full dose 3
Total 180

Active safety surveillance was conducted for 1 month after each injection. The vaccine was
administered in age descending schedule after safety reports reviewed in the older groups.

Www.vaccine.com.cn



* All were mild

* h-group: 2 cases were mild; 1 was moderate

) zrs
Adverse reaction 30 mins after each injection
Adverse reaction (1st injection)
3-5(h) | 3-5(f) | 6-11(h) | 6-11(f) | 1-5(h) | 1-5(f) | 6-17(h) | 6-17(f) | >18
Total 1 1 1 1 1 1 0 0 1
Systemic 1 1 1 1 1 1 0 0 1
Fever 1 1 1 1 1 1 0 0 1
* All were mild
Adverse reaction (2nd injection) Adverse reaction (3rd injection)
3-5(h) | 3-5(f) | 6-11(h) | 6-11(f) 3-5(h) | 3-5(f)

Total 0 1 0 4 Total 3 1
Systemic 0 1 0 4 Systemic 3 1
Fever 0 1 0 4 Fever 3 1

F-group: 1 case was severe
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Adverse reaction in 7 days

3-5(h)  3-5(f) 6-11(h) 6-11(f) 1-5(h)  1-5(f) 6-17(h) 6-17(f) >18 =

ESS 0N 6 8 6 9 2 2 2 4 4 43

oF JaEB (O 0 0 0 0 1 0 1 0 2 4

¢l - 2e/9) 6 12 7 10 1 2 1 4 2 45
R AR 6 7 5 9 1 2 1 3 2 36

50 - EXION) 6 4 4 4 2 0 4 2 1 27
1R s (O 1 1 2 1 2 0 2 2 0 11

45 - f ) 2= ¢/ @) 6 4 1 3 0 0 3 0 1 18
S Total RO 5 4 1 3 0 0 3 0 0 16

40 - =E ESTON) 4 1 4 2 4 0 1 0 1 17
e Local >R B (GO 2 0 0 0 0 0 1 0 0 3

e A [ i 25 (K 3 1 4 2 4 0 0 0 1 15

35 1 = Systemic RO 3 0 3 2 4 0 0 0 1 13
4 Fever EXAON) 2 2 1 1 0 0 0 0 1 7

30 - 3% JAE (RO 1 0 0 0 0 0 0 0 1 2
25 (K 1 2 1 1 0 0 0 0 0 5

25 - R R 1 1 1 1 0 0 0 0 0 4
ESS NON) 3 3 2 1 1 0 0 0 0 10

20 - 4% JEE (O 0 0 0 0 0 0 0 0 0 0
25 (K 3 3 2 1 1 0 0 0 0 10

15 RO 3 2 1 1 0 0 0 0 0 7
ESS NON) 1 1 0 3 0 0 0 1 0 6

10 - 5% )5k €79 0 0 0 0 0 0 0 0 0 0
25 (K 1 1 0 3 0 0 0 1 0 6

5 - . NC/0) 0 1 0 1 0 0 0 0 0 2
ES 0N 0 0 1 0 2 0 0 1 0 4

0 : : : : : : : , o )ZEB <o:\; 0 0 0 0 0 0 0 0 0 0
¢4 0 0 1 0 2 0 0 1 0 4

0 1 2 3 4 5 6 7 . NC/0) 0 0 1 0 2 0 0 1 0 4

ES 0N 3 2 1 3 1 0 0 0 0 10

PN 7% SR (O 0 0 0 0 0 0 0 0 0 0

25 (K 3 2 1 3 1 0 0 0 0 10

. X¢/0) 3 1 1 2 1 0 0 0 0 8
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The Biologics Company

Phase II clinical Trial

1050 subjects were divided into different groups. Blood samples were collected before and
1 month after immunization. Specific antibody levels were measured to analyze the effects of
doses, injections and adjuvant necessity.

Age group
Vaccine 3-5M 6-11 M 1-5 Y 1-5Y
(3injection) (2 injection) (1 injection) (2 Injections)
Bivalent Vaccine
100 100 100 /
(Half dose)
Bivalent Vaccine
100 100 100 100
(Full dose)
Vaccine Control
. / 100 100 /
(Full dose, No Adjuvant)
Hib 50 50 50 /
Total 250 350 350 100
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In 1936, as a senior scientist and honored
guest at the tercentenary celebration at Harvard
University, Dr. Kiyoshi Shiga began his address
as follows: “The discovery of the dysentery
bacillus stirred my young heart with hopes of
eradicating the disease...Many thousands still
suffer from this disease every year, and the light
of hope that once burned so brightly has faded
as a dream of a summer night. This sacred fire
must not burn out”
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Dr. Kiyoshi Shiga, 1871-1957
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THANK YOU!
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Beijing Zhife1 Lvzhu Biopharmaceutical Co., Ltd.
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patk: www. vaccine. com. cn

BiE: 010-67872389




