
Highly Pathogenic Avian Influenza (HPAI) 

Mostafa Ghanem, 
DVM, MS, PhD.

Assistant Professor 
AGNR_VTMD , University of Maryland, 

College Park

HPAI Preparedness grower’s meeting 

12/09/22



Outline
• What is Avian influenza ?
• Difference LPAI vs. HPAI?
• What are clinical signs of HPAI?
• How HPAI spread?
• How many cases of HPAI in 2022

• Wild birds and mammals?
• Commercial and backyard?

• How to prevent and control HPAI?



What is Avian influenza ?

• Caused by influenza Type A 
virus (influenza A). 

• Reservoir is water fowl

• Infect many species

• Fastest evolving



Source of Influenza Diversity
• Categorized based on a 

combination of two groups of 
proteins on the surface 

• “H” proteins, (H1-H16), 
• “N” proteins, (N1-N9). 

• Each combination is considered 
a different subtype



Difference LPAI vs. HPAI?
Highly pathogenic to what?

Definition?
H5 or H7
Clinical
Molecular 

Public health significance?



What are clinical signs of HPAI?
• Sudden death without clinical 

signs
• Decreased water consumption
• Lack of energy and appetite
• Decreased egg production or 

soft-shelled or misshapen eggs
• Nasal discharge, coughing, and 

sneezing
• Incoordination
• Diarrhea. 

0

500

1000

1500

2000

2500

1 2 3 4 5 6 7 8

M
or

ta
lit

y 

Days

Dr. ElGazzar
Dr. ElGazzar



What are necropsy lesions of HPAI?
• Swelling of head, comb, 

eyelid, wattles, and hocks
• Purple discoloration of 

wattles, comb, and legs
• Most prominent necropsy 

lesions are petechial 
hemorrhages on internal 
organs
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How HPAI spread locally?

USDA



The first 2021/2022 detection of Eurasian 
strain (EA) (HPAI) H5N1 in North America
• Occurred in December 2021 

in Newfoundland and 
Labrador, Canada. 

• Confirmed in wild birds, 
backyard flocks, commercial 
poultry facilities, and wild 
mammals 



How HPAI spread globally?

Olsen B., et al., Science 312, 384 (2006).

Global movement of wild birds The complex overlap of flyways



Distribution of Highly Pathogenic Avian Influenza H5 and H5N1 in North America, 
2021/2022. Updated November 27

https://www.usgs.gov/media/images/distribution-highly-pathogenic-avian-influenza-h5-and-h5n1-north-america-20212022



Migratory Fly Ways in NA

Delmarva is part of the 
Atlantic  Flyway



Wild Bird Avian Influenza Surveillance

https://www.aphis.usda.gov/aphis/maps/animal-health/wild-bird-avian-flu-surveillance

HPAI Detections in wild birds



Wild Bird Avian Influenza Surveillance
National                                DE VAMD

https://www.aphis.usda.gov/aphis/maps/animal-health/wild-bird-avian-flu-surveillance



2022 Detections of Highly Pathogenic Avian Influenza 
in Mammals

https://www.aphis.usda.gov/animal_health/animal_diseases/avian/images/hpai-mammals-map.png

• Total detections 98 
• Red fox 53 cases



Distribution of Highly Pathogenic Avian Influenza H5 and H5N1 in North America, 
2021/2022. Updated November 27

https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-information/avian/avian-influenza/hpai-2022/2022-hpai-commercial-backyard-flocks



All Birds affected by State

https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-information/avian/avian-influenza/hpai-2022/2022-hpai-commercial-backyard-flocks



Commercial & Backyard flocks
A B

https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-information/avian/avian-influenza/hpai-2022/2022-hpai-commercial-backyard-flocks



HPAI epidemiological curve
HPAI Detections in poultry and non poultry HPAI Detections in wild birds

Photo courtesy: Dr. Sarah Firebaugh 



HPAI cases in Delmarva
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How to prevent HPAI ?
• NPIP Biosecurity Plans                    
• NPIP Biosecurity Audits

https://poultrybiosecurity.org/Precision Biosecurity



The NPIP 14 Biosecurity Principles

https://www.gapoultrylab.org/



How to control HPAI ?

1. Prevention

2. Response plan

3. Continuity of Business
Prevention

Response

Recove
ry



Goals of an HPAI Response
(1) Detect, control, and contain HPAI in poultry as quickly

as possible
(2) Eradicate HPAI using strategies that seek to protect 

public health and the environment, and to stabilize 
animal agriculture, the food supply, and the economy

(3) Provide science- and risk-based approaches and 
systems to facilitate continuity of business for non-
infected animals and non-contaminated animal 
products



How to control HPAI 
case?

HPAI Response process



HPAI Response process



Keys to successfully control HPAI

• Clear plan for response and Continuity of 
business

• Effective communication between state, 
federal, company and grower

• EMT pre-outbreak exercises
• Experienced crews
• Sufficient sampling logistics

https://www.womenonbusiness.com/advantages-building-culture-teamwork-corporate-events/



Response: Continuity of Business

• Risk-based permitting-reducing 
lateral spread

https://www.securebroilersupply.com/



Overview of Control Areas and Zones 
during an HPAI Response 

https://www.aphis.usda.gov/animal_health/emergency_management/downloads/hpai/hpai_zones.pdf







Avian influenza is dynamic
• Outbreaks became more frequent

• Shorter timeframes to address previous challenges before the next 
outbreak

• Be prepared with knowledge

• Exercises  the response 

• Practice biosecurity

• It’s the new normal  



Summary
 Learned about AI and HPAI.
 Learned how HPAI spread.
 Learned about the current H5 HPAI.
 Learned how to Prevent HPAI.
 Learned how to control HPAI.
 The NPIP biosecurity principles.
 Plans for continuity of business.

More is 
coming



Resources
• https://poultrybiosecurity.org/
• https://www.securebroilersupply.com/
• https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-

information/avian/defend-the-flock-program/dtf-resources
• http://www.poultryimprovement.org/documents/AuditForm-

2018BiosecurityPrinciples.pdf
• https://extension.umd.edu/programs/agriculture-food-systems/program-

areas/animal-science/poultry/avian-influenza
• https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-

information/avian/avian-influenza/ai-guidance-documents
• https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-

information/avian/avian-influenza/hpai-2022/2022-hpai-commercial-backyard-flocks

https://poultrybiosecurity.org/
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-information/avian/defend-the-flock-program/dtf-resources
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-information/avian/defend-the-flock-program/dtf-resources
http://www.poultryimprovement.org/documents/AuditForm-2018BiosecurityPrinciples.pdf
https://extension.umd.edu/programs/agriculture-food-systems/program-areas/animal-science/poultry/avian-influenza
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-information/avian/avian-influenza/ai-guidance-documents
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-information/avian/avian-influenza/hpai-2022/2022-hpai-commercial-backyard-flocks
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Questions



Mostafa Ghanem
Department of Veterinary Medicine

University of Maryland
8075 Greenmead Dr, College Park, MD 20742

301.3141191/ mghanem@umd.edu
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