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Objectives

 To detect new and exotic infectious diseases

 To collect information on the distribution and occurrence of diseases

* To improve reporting obligations of the country to OIE and NACA.



A strong network of Aquatic Animal Health Laboratories

20 states and 2 Union
Territories

Collaborating centres: 31




Manual with Standard Diagnostic Procedures

Diagnostic Manual
for

* Diagnostic protocols for important diseases Aquatié Animal Disesses of

National Concern
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* Positive controls of fish diseases
from OIE referral laboratories
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Strengthening passive disease surveillance: Awareness




Strengthening passive disease surveillance: Awareness Literature
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Training the Officers of State Fisheries Departments




Passive Surveillance

 Awareness programmes: 521 (23354 farmers)
* Training Programmes: 56 (1413 fisheries officers/Research scholars)

* Disease outbreaks investigated: 1413
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New Pathogens Detected

=

lapia Lake Virus

o G AT
; ‘;Ll*iﬁﬁu_
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Ente’;ocytozoon"h’épa openaei Sp. nov

Red sea bream iridovirus

All the first reports have been published in peer reviewed international journals



Reporting Mechanism for a new disease

Suspicion/detection of a new pathogen

l

Report to Coordinating Centre

l

Cross- validation by two collaborating centres

New OIE-listed
disease

¥
Report submitted to Competent Authority

—>
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Notification to
OIE
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Included in QAAD reporting and publication

Alert to SFDs
and
stakeholders




Infection with Tilapia lake virus (TiLV)

* Sent an alert to State Fisheries Departments along with action points
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Emergence of Tilapia Lake Virus associated with mortalities of farmed Nile @
Tlapia Oreochromis niloticus (Linnaeus 1758) in India




TiLV alert under NSPAAD and prompt action by Govt. of India
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Scientific advice to farmers- a case study

i\ - e et
a ? . n

Records of farmer from Barabanki, Uttar Pradesh culturing Pangas




Active surveillance- a case study



CHECKLIST 1: Scenario setting

National status of the disease in question: White spot syndrome virus (WSSV)- present
WSSV surveillance: Yes

Do you know the status of WSSV in your trading partners or neighbouring

Countries: Yes

Do you share watershed with another country: Yes

Data sources: Existing surveillance/ Scientific Reports/QAAD reports
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What is country scenario: Scenario 1: Infected status C i
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But status of disease in this northern provinces is unknown b= e

Distribution map of WSSV in India



CHECKLIST 2: Defining surveillance objective

Objective: To investigate the presence or absence of WSSV in farmed
shrimp populations in inland saline waters of Haryana

e 400ha used for inland saline shrimp culture =
* Culture of Litopenaeus vannamei
* Potential for high health status

* Isolated water source — borewell A ~ _».57’-::3 8

* Strict biosecurity feasible ol § -




CHECKLIST 3: Defining population

Populations of interest:
Targeted populations: Grow-out farms of Litopenaeus vannamei: 139

Studied populations: Sampled farms: 51

CHECKLIST 4: Clustering of disease!!



List of 139 shrimp farmers of Haryana

oo Kumar Sh M S Wazirabad Dism. Gi ram

1 m

3 m Mukesh Kumar SO Sh. h, Wasarsbad Distt.

3 V" K-.WSIINHIHIICMI&H No. G1 193, Sushant Eck. Phasic-U) Sector-27 G
A Hisar 50 sh. i Distt, Hisar
StHisar D B.l‘l- S0 Sh. Haraji Lal, § Distt. Hisar

6| Hisas S5, Satyawoe S Sh. Ram, Chawfhriwes Dint. Hisse

7| isae [Sunil S0 Sh. Sathir, Saturwa Disn Hisar

8| Hisar S, Awmit SO Sh, Guy L, Mkt Disat, Hisar

9] Hisar Bl ¢ SO Sh. Knshanirl Lal, Mirkss Distt. Hisar

10]# isar [Sh. Atma Rama S0 S #m Prakssh, Neoli K hiund Disse. Hiser

11| #isar Sh. Sanjuy Kemur S0 SE. Parnunand, Vill- Saerod Kas Dist, Hesar
12|Hisar Sh. Sutosdor Kemar S0 55 Halesmend Desr. Hive
13 [ifisar Sh. Balwan Si SO Sk 001 i Halawns Distt. Hisar

14 {itisar Bhim S0 S khwar S Sabarwa Hiar

15 {Hisar S| ler SO Sh D) T S Disst. Hisar
16]Hesir S S0 Sh. A j& S Handhohedi Dise Hiser

17{H ar Ramistin 50 Sh. Canu Raun, Mangall Akfun Distt, Hisar

18 e Rajnish SAO Sh. Kulvont, R.'U"ND 1509, Sector 15A Hisar

19 Hisar hir 340 Sh. i Lal, 8 Desat Hisar
20 Hisar Babal $10 Sh, Kutnee, Nooli Mwrd Disr. Hisar

21 [Hisar S8 Kurar 80 Sh Ramehander, ook Disst Hitee

22{Ihimeni S5 Parvesn /D Sh Jui Ksdan Distt Bhiwanl

23{6h wani__|Sh Pani Singh S0 Sk Jaila h, Matsssi Distt. Bhiesnt

24| Brwani Vijey Kurtier S0 S5 A Jui Bighnl Dibtr. Diswani

25 [ iwani S, ) it Singh S0 S Flawa Singh, Mucani Distt. Bhiwasd

260irwani  |Sh. Restniwes SO Sh. (kaly R, Bobal Distt. Bhiwani

27/ pwani__[Sh. Ashu Agarwad SO S Ravish Chander. <Jui Bichll Dass. Bhiwent

28T $h. Nkl Si S0 Sh “ulsi Roes, Kalal Bas Diser. B8ewan|

29{10n Sint. Sunits WO Sh Mokan Lal, Jul Kaian Dstr Thiwani

S0fbewani S, Hankisd SO Sh_ DI L, Db Dhan Distt Shiwani

I | Bbwwani Sh. Wi Avier SKO Sh, Abhey Ran, i Dsst. Bdwwani

33 | Bisiwani h. Sschin Sheema 50 Sh Risi Ram, Koteshm Distt. Rolnak

33| Bhiwani Sh. Jai S Sh. Gusdayal, Keda] Disst. Bhwwani Kudal
| Hhiwani Sh. Mahender h 'O Sh Mardayal, Jul Kalan Distt Bhiwani hus Kalan
33 [Mtwani Sh. jmy Singh S 50, Mahender Si Dlani Ram| Tihani o
16| Bhiwani ShSat SI0 Sh. Metian Lal, Dirdot Dist. Bhiwani Dt ot
7[00k wms Sh 1 ir S0 S8 Hawe Shgh. Matani Distt. Bhiwasi lMﬂlli
6] Rotitak [Sh. Ramdarshan S0 Sh Ry, Khiwall Disth, Kobeak Citvmuithi

g Pakahuna Dz Robruk ihrauth

ir Singh. Chande Distt. Roliisk
2 Sh. Ramjest, Boad Kaurd Diste D Kherac

umv-\mmsow jender Arcrn. RO 79923 DALF Colasy, bk

S Robeak  15h Ashish S Sh. Anil Remsr, R Hanusmiss Gase, Robal

M» jesh SEC) Sh Keishwn, Bain Akbarpur THaiz Rohink

B5[Roktak  [Sh Joginder S0 S Karem Singh, Alewa Dkt, Jind
#6[Robtok | Sm-mlwmsalm-' Kiewiati Distt. Rohak

B7[Rohtsk  |SS Ran Kishan S0 Sk, Risal Simgh, Amwsl Distt. Kobisk

W.Dsnﬂ-dnﬂ-a.lhh i Distt. Bohtak

SO sh. Subiba Chand. VPO Chirl Robiak

90[Rottak — ISh Ajuy Deshwal SO Sh Ranbir Singh adoth DiSst

9iRuteak  ISh. Nuresh S) S Prabhia fam, Ceri Rohmk

2JRabmk_[Sh A S:O Sh. lagat Sasgh, Chel Rem Robtak

O3fRobtah _ |Sh Chassdd Singh S0 S Hhirwar Ji, Gheauthi Robisk

Ua[Rbtk [ Sh Rusech 5O Sh. Pannanned, Labli Rohtak

ussnxm-lwarm wgnpaipar Distt. Robiak
[Robukk  |S8 Gielshan S0 §h, Rajunder Kumar, Kalanour, Distt. Kotk

v'lm Kumar SO £, fsm Mehar, Chiel Duitt, Nabionk

us-u Prul WO Sh. Rahul Ladrawan Disti,

9| lbagr |Sh unpreet SIC) Sh Dharambrr, 1.No. € 198 Magheld Garden Sectir-51
100 " (S, Japghi SO Sh. Baljit Singh, Sobena Disu.

101 ihajar o, Vinita WO S Rohl, Ladrwan Disit |

102 Jhajjar ___{Sh Wajpal SO Sh. Amae Eingh, Richore Dist, Tl

103 (Ml [Sh Sonjay S/0 Sh Ajit Skgh, Dawls Dastz. ajjar

104 Fhajjor Sk Askit SO Sh. Rammutiwn, Sasrofi Diset, Jh

165 Bmijr |Sh Keldoep S0 Sk Raghubir Singh. Kherl 15 Datz, o)

106/ hafjr | S% Riduess 0O Sh._ Dhsemnvander, Lisgnepuw Dt Jajis

107|Mhmgier —— [Sh Sombir S Sh. Ray Skigh, Davwls Disti. 5o

108|Thajjer [ Smt. adesreet Kaur W/O'Sh. Garmoet Singh, Seciar-51 Gurp

108 [Faebubod _[Sh. ) Kusar SO Sh, Radu Ram, Debman Distt, Fichabmd

110 ShSmll‘uhSOBh Smbir Singh, Davlaipar Hissar

111 [Fuschabed | Pawan Kurur S0 Sh. nder Prisad. Bangson Dz Fatchabod

1120 Fatchahad  1Sh fbim Siagh S0 S, Udvic Sings, Kernes Rond, liser

113]Fatohabad fSh Wam Sawroop S0 Sh. Bhovp Sigh. Than Mandoo §ehabed

38 Bawani Sh, Orsbir S0 S ¥ Mebesa Disn_Bhiwani Mt

39[Bhiwani Sh. Avan SO §h. Jui Bickall Diss Mhiwani ¢ Bichali
A Bhiwas nwsomm Dl Ch Didel

Al IBhiwent SO Sh. i Ward po. | Diser. Charkhi Dndr | Asawis|

42 | Mnn-n S'0 Sk Raevavatar, Jui Kalan Disit. Bhiwsai hui Kalan

&3 Bdawani [Sh. Sunil 1) Sh. Mir § Jui Kalut Disn. Biwani

A4[Bhiwam_ JSh, Dharmender 60 S Sher Sa Sarsi Dist. Bhiveani

A3 [Bhiwom . Sandeep SO Sh, Doy Nusd, Kdaws Distt, Bhiwan]

A6[Bhiwani Diallbis SO Sh Hawe Singh. Alun, Dsr_ Hiwani

A7 Whawani [Sh. S0 Sh. Sakir Singh. Nandha Diste. Hhiwini

AR Bhewani 51, Tilondor S50 Sh. Ishwer Al Dt Biwani

A9|8hiwan mmnmwommmumum Bhiwani

AuiBhiwes Kamlewd Kionie SO Sh, Parmanand, Joi Kali Dt Bhiwani

S1jBhiwani Sanil $4) Sh. Om Prakash, Dobk) s, Ch. Dedrf

S2[Bhiwani __[Sh. Jai Frakah SO Sh ingh, Rawaldhi Disn, Ch. Dadri

S3Bhiwani Surveder S Sh. Datip i Sandwa Distt. Bhiwas:

54 ]Bhiwmse Smt. Dinplo WA Sh. Kamlesh, Joi Kosan Disit, Bhiwani

55] Vikount S0 Sh Krishan Kussar, Cx Khalsa Dist Kwnal

56wt . SI0 Sh. Subskh Chard , Vill: Eibarodi Deste Jind

57| Iind HI Betninder S/0 Sh_ Pradwi Singht, Dharcdi D Fad

Salim) ingh S0 58 Sewn § Fi Kadan Disn. ind
s-—uvnsmw—:mm.o-.u

O8I Ralitmk S 8h. Bsowars La Gudie Xhern Distt. Siess

01]Skrsi su_xn-szono-hﬂ-gu-d-m- Sira

62]Sus [Sh. Atma Ram S0 Sh. Buswari Lal, Gudis Khees Dit, Sira

63 |Sirwa . Shenkaran Si0) Sh. Fanjeer S Godia Khers Dist. Sina

04 ]Sirsa ir Singh S0 Sk Rarorail Si Xataswali Diss St

03| S J, S0 uratt, Amwal Distt. Robeak

66 [Sh. SXO Sh Fates . Lahll Distr. Robmak

67 [Rolak [$h. Vil SO S, Mahra Disit. Robtak

A8 [Rateak. Sh. Anil Kumar S0 Sh et Sa HNO, 272351 Sy Robeak

69 Rodaak Sandaep S0 Sh L Korthuwas Dvstt” Rewar|

70| Rehuak S Bulumn S0 Sh. Laketi Distt. Rohsak

71 Rohusk Sh. | SY) S8 h) Disun, Roheak

T2|Rohak Sh. Satyn Dev S1) S5 Hewrsal, Bhain Disnt. Robeak

73 Rotmak Sachin SI0 Sh. Sh Mabira Distr

T4 Hobtak |Sh. o) SO Sh. haserth, Anwws Distt. Roblk

75 Rohitnk Davender Singh 10 51, Surender, Rankoli Désit. Bhiwaal

114[Fuchabad  [Sh. Anil X SO Sh. Hhir $ Nehiin Distt. Fiechabad

115 Fatchabad  |Sh. Bhim Slngh SO Sh. Udvie Singh, Kesel Rosd, | Gsar

116]Fatchobad _ [Sh. O h S0 Sh. Sher Siegh, Thisin Freehabisd

117|Fatehotod _|Sh. Jitvmder SO Sh, Shishipal, Melnovals Dist, W
u.-l-yosns.m—s gh, 1D

pan Bhetani S0 S5 Amand Praka 2
120[Furehabad |Sh Dallir SIO Sh. Sultan Singh. Thuain Distt. Faichabed

Dlm. Fatehabad

121|Fatchabad |Sh. Jitesder SO Sh. Shishyal, Mehnwala Dight. Fchabad

122|Farchabod [Sh Sanilt Lamda S'0 SI Satbis Singh, Dwsbsstper Hisar

153 [Farchatad S5 Dip

128[Farchatad _[Sh Dalhir SO S Sultan Singh. Thaas Dt Fatchahad

Bihetanl S0 S5 Awind Prakowh, Lajp gar Dhstt . Fatehabod

Thuain
Rubkranwall

125|Fatchotad [Sh Disesh Jatsia SIO Sh. Sahil T, M.C, Colony, Distt. Fatehabad

126 Farchobad  [She Rajblr S0 5h. Sultsst Sevgh, Thissin Dustt. Futehaood

127{Fatchabad [Sh Satish Kumar S0 S5, Kasl Dbt Kalaws Distt. Fatohatal
1 28| Fatchatad _|Sh. Sathir SX) Sh. fajcater Prasad. o Dt Falisabad

120[Fatrhotod [ Samir S0 5h._Go Vill- an Misubori Distt. Fwehsbt

130[Fatrbobad |6 Krishan SO Sh, Sher Siugh, Tivakn Distt, Faababad
131 Fatchabad_|Sh. Sandoep Lanibéa S0 Sb. Saibir Ssgh, Dalutper, AR

132|Fatchabad | Sh Karan Singh S00 Sh_Suris Ram, Han Mandee Fashabad

3fSinm —[Sk Asem fam 3() S5 Sameeri Lal, Gudia Khera Divt. St
153[Sirm_|Sh Doabnl Raw 5.0 Sh._Shn W, Gadin Khers Das_Sina

135[5ine_ |S5 Judar Singk S0 Sa Jamwil Singh, Kakimeadi Distt. Sirs

130iSina S5 Rukesh Kusar SO She Om Packah, Kherekan Disit. Sirss

137}Sina S Sheok wmn Y0 Sh, Rwij ngh, Goda Khers Distt. Sirsy

38[Sina [Roliteh SO 5T, Bunwari La], Gualia Khern Disit. Sirse

139INUh SN Ownbie 50 Sh. Mahabir Singh, VIO- Somel, Nub
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CHECKLIST 5: Case Definition

Clinical: A disease of shrimps characterized by appearance of discrete white
spots on exoskeleton and associated with high mortalities

Laboratorial: A shrimp which vyields positive PCR result for WSSV and
sequenced products showing homology with WSSV sequences .

Epidemiological: A pond where one or more shrimp have one or more visible,
discrete white spots on the exoskeleton; pond subjected to emergency harvest
because, in the opinion of the manager, there is a risk of mass mortality from
white spot syndrome (FAO 2004).



CHECKLIST 6: Diagnostic testing Description of tests

Gross Observations (Level I)
Histopathology (Level II)
Nested PCR of Tissues (Level lll)

Sequencing of PCR products (Level lll)



CHECKLIST 7: Study design and sampling

SHRIMP PREVALENCE | FARM PREVALENCE % | NUMBER OF FARMS NUMBER OF SHRIMP | HERD SENSITVITY
% TO SAMPLE TO SAMPLE (PROBABILITY OF
DETECTION IF TRULY
POSITIVE)
10 2 114 15 0.78
15 2 95 14 0.95
20 2 95 14 0.95
30 2 95 9 0.95
10 3 82 15 0.79
20 3 68 14 0.95
30 3 68 9 0.95
10 5 62 15 0.78
15 5 51 19 0.95
[ 20— 5 51 12 095 —
30 —TT—— 5 5 —T5%5

Considering the resources available — it is possible to sample a maximum of 50 farms
and to collect 10-15 samples from each farm.

Detecting infection in farms at a prevalence of less than 5% is not possible with the
resources available.

Taking 15 shrimp per pond is enough to detect disease in the pond with 95%
probability, if the prevalence within the pond i.e. of infection in the shrimp, is more
than 10% . http://epitools.ausvet.com.au/content.php?page=2StageFreedomSS1



http://epitools.ausvet.com.au/content.php?page=2StageFreedomSS1

CHECKLIST 8: Data collection and management
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Sampling of shrimp farms in Haryana




CHECKLIST 9: Data analysis

{catibri w2 II“ = |§|”| z = New X Totals ﬁl ? ‘(j Selection ~ i ‘&Replace ‘
e [ =Hsave ‘& speling | %] ¥ Advanced ~ T = GoTo~
[B__{_g”é.:l ‘Q_:Hiﬂi”_&?_’l X Delete ~ EMore x>, 2 R W Toggle Filter i Le Select ~

Font Records Sort & Filter | Find
4 - NO_PDS - | DEAD_SHR -| PDS_AFF - YOUR OPL(- PD_DRAIN -| PD_DRY
& 1) 8 No 0 Yes Yes Yes
| 2 8 No 0 Yes Yes Yes
| 3 4Yes 1 pH change Yes Yes Yes Yes Yes
| 4 12 Yes 1 Moulting prob Yes Yes Yes Yes Yes
| 5 2 No 0 Yes Yes Yes Yes Yes
| 6 2 No 0 Yes Yes Yes Yes
- 7 5 No 0 Yes Yes No Yes
| 8 5 Yes 2 Lack of oxygen Yes Yes Yes Yes Yes
| 9 5 Yes, Continuot 4 Disease Yes Yes Yes Yes
| 10 18 No 0 Yes Yes Yes
| 11 8 Yes 2 Yes Yes Yes Yes
| 12 3 No, slow grow 0 Yes Yes Yes Yes
| 13 5 No, slow grow' 2 Yes Yes Yes Yes
| 14 21 No 0 Yes Yes Yes Yes
| 15 7 Yes 2 Ammonia Yes Yes Yes
| 16 5 Yes 1 Loose shell syr Yes Yes Yes Yes
| 17 9 Yes 4 Mineral deficit Yes Yes Yes Yes
| 18 2 Yes (First crop) 1 Disease Yes Yes Yes Yes
| 19 5 Yes 3 Moulting prob Yes Yes Yes Yes Yes
| 20 3 No 0 Yes Yes Yes Yes
| 21 17 No 0 Yes Yes Yes Yes
| 22 6 Yes 3 White feces sy Yes Yes Yes Yes
| 23 23 No 0 Yes Yes Yes Yes
- 24 2 No 0 Yes Yes Yes Yes Yes
L | 25 3 No 0 NA NA NA Yes

No
Yes
Yes
Yes
No
No
No
No
No
Yes
Yes
Yes
999
Don't know
Yes
Yes
Yes
No
Don't know
Yes
Yes
No
Yes
Yes
Yes

- |DO_PD_BOT - |PD_BOT TRI - | PD_FERT - SEED_SPF Y v FD_COM W

Avanti feeds
Avanti feeds
Cargill feeds
Growell, Car
Cargill feeds
Cargill feeds
OM Parvan f
Growell feet
Cargill feeds
CP Agua

Om Prawn fe
Avanti in Sta
Om Prawn fe
Om Prawn fe
ABIS feeds
Om Prawn fe
Avanti feeds
Avanti feeds
Avanti feed:
Om Prawm f
Cargill feeds
Om prawn fe
Daksh, RNK (
RNK, Andhrz
Avanti feeds



Pond preparation

* Draining and drying — ALL
e Mechanical treatment of bottom

— Earthen
* Ploughing 86.7%
e Siltremoval 6.7%
* Both 3.3%

— Lined - Mud pump, washed or cleaned with cloth
 Chemical treatment of bottom
— Bleaching powder 78.6%

— Lime 40.5%
— Probiotics 60.0%



Stocking

Stocking density(estimated - number/pond area)

— Median 150,000/acre
— Range 100,000 - 400,000
PL Size

— Median 8

— Range 6.5-12
Health status of seed

— SPF 51.2%

— Not SPF 20.9%

— Unknown 27.9%
Origin of seed — 4 states

— Andhra 85.7%

— Pondicherry 9.5%

— West Bengal & Odisha 2.4%



Screening for WSSV

All the shrimp samples were negative for
WSSV in nested PCR

Inference: It could be inferred that WSSV infection was absent in shrimp farms
in inland saline areas of Haryana, assuming farm prevalence of 5% and shrimp
prevalence of 20% with confidence level of 95%.



Dispelling Rumours: Acute Hepatopancreatic Necrosis Disease

* Rumours about EMS in shrimp farms from India during 2013.
* Emergency response team constituted

* Sampling was undertaken in suspected areas- Andhra Pradesh, Tamil
Nadu.

* None of the samples positive for AHPND.

* Subsequently, over last 4 years, more than 12000 shrimp samples
screened



FAO ‘Re-echo Seminar and Round-Table Discussion on AHPND National
Action Planning’ (Sept. 2015)




Threat of AHPND in 2017!

J. Bangladesh Acad. Sci., Vol. 41, No. 2. 127-135. 2017

MOLECULAR IDENTIFICATION OF AHPND POSITIVE VIBRIO
PARAHAEMOLYTICUS CAUSING AN OUTBREAK IN SOUTH-WEST
SHRIMP FARMING REGIONS OF BANGLADESH

* Intimation to Competent Authority,
for issuing alerts

Mass awareness program in North 24 Parganas, West Bengal
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Home Collaborating Centers

Download

NSPAAD Application User Manual
Format for Baseline Information of the Farm

Format for Biclogical Sample Collection- Finfish

Research Group

National Database on Aquatic

States Covered

T

Format for Biclogical Sample Collection- Crustaceans

Format for Biological Sample Collection- Molluscs
Format for Collection of Information from Disease

Format for Collection of Information from Disease

Format for Collection of Information from Disease

Outbreak- Finfish
Outbreak- Crustaceans

Outbreak- Molluscs

o o NBFGR
Animal Diseases —
ICAR
Gallery Events Download Login
BASE LINE DATA OF THE FARM
Date: *
State : *
District : *
Block : *
Village : *
Contact details :
Name of the farm :
The farm has been operational since (year) :
Owner of the farm :
Contact person name : *
Village :
Block :
Pin code :
Phone No:
GPS Coordinates :
Latitude :
Longitude :
Details of the farm :
Ownership of the farm : O Owned O Community [J Leased
[ State farm O None
If leased : From: To:
Type of farm : * [ Brackishwater [0 Cold water O Freshwater
O Mariculture

Pradeep Mandal farm, Balasore, Odisha



Quarterly Aquatic Animal Disease (QAAD) Reporting

Significant improvement in QAAD
reporting

Reporting on basis of level Il diagnosis

NSPAAD highlighted internationally in
QAAD report by OIE/NACA/FAO

(1494556312 quarterly-aquatic-animal-disease-report-
october-december-2016.pdf)
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http://14.139.224.72/nspaad_application/

Impacts of National Surveillance Programme

A strong network of Aquatic Animal Health Laboratories
Strengthening of passive disease surveillance in the country
Diagnostic capability for OIE/NACA listed/emerging diseases
Detection of several new pathogens

System for alerts and advisories to stakeholders
Transparent disease reporting

Publications in peer reviewed journals



.
I
) ! a > ¥
el ‘:";'an';:dy':b L] &\—1‘1"’.‘ V'.-'r'é:d J.&:— "ﬂ ,-.; .4"

Team NSPAAD
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