Case report

Co-infection of Newcastle Disease and Avian Colibacillosis in a 4-week-old Broiler Flock in
Maiduguri, Nigeria

Abstract

Newcastle disease (ND) and avian colibacillosis (AC) outbreak occurred 'in a 200-bird
commercial broiler flock in Maiduguri, Nigeria. Despite vaccinations, the flock experienced a
60% morbidity and 45% mortality rate. Symptoms observed among theflock included weakness,
inappetence, diarrhea, nervous signs, and emaciation. Laboratory tests confirmed ND and AC
infections. Haemagglutination and haemagglutination inhibition was used to identify NDV
infection while bacteriological culture and identification was used isolated Escherichia coli (E.
coli). The outbreak highlights the economic impact of these diseases on the poultry industry in
Nigeria. Recommendations include improved biosecurity measures, regular vaccination, and
timely treatment of secondary bacterial infections. Public health concerns also arise due to the
zoonotic potential of ND. The vaccine failure in this case may be due to break in cold chain due
to power outage, antigenic variation or inappropriate handling. Further research is needed to
investigate vaccine failures and develop more effective prevention strategies.
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Introduction

Newcastle disease (ND) and avian colibacillosis (AC) are common infections in poultry. The
combination of these diseases leads to high treatment costs, increased mortality, and elevated
production expenses in the poultry industry (Landman et al., 2017; Yehia et al., 2023). Newcastle
disease is caused by a virus of the family Paramyxoviridae. The virus is divided into five
different pathotypes: viscerotropic velogenic strain which causes hemorrhagic lesions in the
gastrointestinal tract (GIT) of chicken; neurotropic velogenic strain that is responsible for
respiratory and nervous signs, and the leading cause of high mortality in birds; mesogenic strain
which causes mild respiratory illness and low mortality; as well as _lentogenic and asymptomatic
enteric strains (Malik et al., 2021). Newcastle disease is highly.contagious and is transmitted via
aerosol, water, feeds and contact with infected birds. The disease is:endemic in Nigeria and the
economic losses due to ND in Nigeria was estimated at 1.4 billion Naira (estimate, 10 million
Dollars), representing a major economic drain in the poultry industry (Salihu et al., 2013). ND is
listed among the notifiable diseases by the World Organization for Animal Health (OIE) (Stear,
2005; Ashraf and Shah, 2014). Colibacillosis, on the other hand, is a disease syndrome caused by
Escherichiacoli (E. coli). It is one .0f the most common bacteria diseases of birds, often
associated with viral coinfection(Nolan et al., 2013; Shehata et al., 2024). Colibacillosis and
viral coinfections are difficult to diagnose and treat or manage (Shehata et al., 2024). E. coli
infection is one of the common causes of high economic bacterial disease of poultry worldwide,
with young and immuno-compromised birds the most susceptible (Shehata et al., 2024). The
occurrence of ND and AC coinfection is limited. Moreover, both diseases cause significant
economic losses iin poultry (Solomon etal., 2012). This report discussed the clinical and
microbiological characteristics of ND and AC in a four-week-old broiler flock in Maiduguri,
Nigeria.

Case Presentation
Case History:

The study was carried out in a poultry farm housing 200 commercial broilers at 4 weeks of age,
in Maiduguri, Nigeria. The birds were reported to have been vaccinated against ND using ND
LaSota vaccine, Infectious Bursal disease (IBD) using IBD (Gumboro) vaccine and Marek’s



disease at day 1, week 2, and week 3 respectively. The case was reported to the University of
Maiduguri Veterinary Teaching Hospital on 27" May 2023. The birds were reportedly reared
under all-in, all-out system. They were transferred from one pen to another to create room for
space because of the increase in the size of the birds, and for new arrivals. The old pen was
slightly larger than the current pen. Three days after transfer, flock attendants observed
weakness, inappetence, greenish/whitish diarrhea, (Figure 1) andexhibited nervous signsin some
birds. At day 2 of this investigation, 60 out of the 200 birds had died. The mortality rose to 100
on day 3. All the birds showed signs of sickness.The farmer administered.a combination of
antibiotics, but the mortality rate continued to rise. On physical examination, it wasobserved that
the birds had soiled vents, were emaciated, and some had torticollis with diarrhea while others
had diarrhea only. The feathers were roughed with signs of severe dehydration (panting, lethargy,
pale wattle and combs). Postmortem lesions observed include. congested lungs and trachea
(Figure 2), as well as pinpoint hemorrhages at the caeca tonsil and.small intestine (Figure 3). The
case was tentatively diagnosed as ND based. on clinical -manifestations , postmortem

examination, history and farm visitation.

Figure 1: Soiled vent (A) and greenish feces on the floor(B) in a broiler chicken



Figure 3: Pinpoint hemorrhages at the caeca tomsil (A) and intestine (B) in the affected

Broilers

Laboratory investigation



Pulled trachea, cloacal swab and blood samples were collected from affected chickens. Virus
transport media (VTM) was used to stock the sample for about 12 hours before processing. The
samples were divided into two, one part was transported to the Veterinary Microbiology
Laboratory for bacteriological investigation while the remaining parts were transported to
Virology Laboratory, University of Maiduguri for serological test. Bacteriological tests that were
conducted included Gram’s staining, culture, biochemical identification and.antimicrobial
susceptibility testing (AST). Disc diffusion method was used for the AST. Virology tests
conducted include hemagglutination incubation (HI) and Hemagglutination:(HA) tests (Figure
4),
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Figure 4: Haemagglutination (A) and haemagglutination inhibition (B) titre plates
Treatment/Clinical Managenet

The flock was treated by using Careceryl®(antibiotics, and multivitamins combinations) and
glucose for five days (Table 1). The birds showed remarkable improvement after day 3 of the
treatment. The farmer was adviced to improve nutrition and management, adequate biosecurity

measures, and to ensured that vaccines are source from reputable suppliers.



Table 1: Treatment Plan

Drugs Composition Dose Route of administration Duration
(gm/4litres)

Careceryl® Streptomycin 5 Oral X5/7
sulphate 3500mg

Colistin sulphate
210000000 1U

Vitamine A
5000001U

Vitamine D3
2000001U

Vitamine E 200mg
Vitamine B1 200mg

Panthothenate
1000mg

Vitamine K 200mg
Vitamine B6 200mg
Vitamine B2 400mg
Vitamine B12 1mg
Vitamine C 2000mg

Inositol 100mg

Glucose 10 Oral X5/7

Results and Discussion

In this report, we identified ND virus by hemagglutination and, hemagglutination inhibition (HA,
HI) tests and E coliby bacteriological culture, Gram’s staining and biochemical tests. Based on
epidemiological investigation, the morbidity rate at the farm was 60% (120/200), while the
mortality rate was 45.0% (90/200). The results showed that the epidemiology of ND in this case



was comparable to the average rate in commercial poultry breeds in Nigeria (Lawal et al., 2015).
Previous research reported a 100% mortality in unvaccinated chickens (Abdul et al., 2006).In
vaccinated flocks, Newcastle disease typically causes minimal illness and few deaths (Dimitrov et
al., 2017). However, the current outbreak has seen an unusual surge in both illness and mortality
rates among vaccinated birds. This may be due to a secondary infection with E. coli, which can

weaken the birds' immune response and make them more susceptible to the virus.

Close habitation of the poultry flock with in-contact humans occasioned by housing the birds
near the residential areas may be of serious public health concerns. This follows the fact that
NDV can cause mild conjunctivitis because of zoonotic transmission.through aerosols, contact
with mucous membrane and other routes from infected hirds to susceptible or immune-
compromised humans (Fadiga et al., 2013). Newcastle disease is considered a zoonotic disease,
meaning it can be transmitted from animals to humans (Ul /Rahman et al., 2022). However, the
risk of human infection is very low, and the disease is typically mild in humans (Ul /Rahman et
al., 2022). Newcastle disease virus can causes mild conjunctivitis among immunocompromised

patient, particularly poultry handlers who are living with HIVV/AIDS.

Newcastle disease virus coinfection with pathogenic E. coli may present severe outcome. The E.
coli strain isolated in this case was resistant to amoxycillin, ampicillin, and teteracycllin (Table
2) The observed resistants in this report may be because of the indiscriminate use of
antimicrobials by farmers in Nigeria, and excessive use of antibiotics for fattening and
preventive measures. Also, the bacteria may have acquire resistant gene from the environment
through mobile genetic elements, trasposome and insertion (Ejeh et al., 2017). Hence, we
recommend prompt action against secondary bacterial infection. Also, antimicrobial
susceptibility testing is recommended to achieve effective treatment and minimize emergence of

resistant strains (Ejeh et al., 2017).

The identification of NDV antigen in a vaccinated flock presents a serious economic and
veterinary challenge. The possible explanations for this observation may be because of break in
cold chain, antigenic variation, and reversion to virulence (Solomon et al., 2012). We, therefore,
recommend further studies to identify the cause of vaccine failures or the non-protection of
vaccinated flock from infection as observed in this report.



The identification of NDV antigen in a vaccinated flock is a concerning issue. Potential
explanations for vaccine failure include breaks in the cold chain, antigenic variation, and
reversion to virulence (Bala, 2023). Further research is needed to investigate the underlying
causes of vaccine failure and to develop more effective vaccination strategies to protect poultry

flocks from NDV infection.

Conclusion: This case study identified NDV and E. coli in a broiler flock vaccinated against
ND. The presence of drug-resistant E. coli highlights the importance of timely and appropriate
antimicrobial therapy to control secondary bacterial infections.The casewas successfully

managed with palliative treatment.

Recommendations:

1. Strict Biosecurity Measures: Implement rigorous biosecurity measures to prevent the
introduction and spread of NDV and other infectious diseases.

2. Vaccination Programs: Adhere to recommended vaccination protocols, ensuring proper
vaccine storage, handling, and administration.

3. Antimicrobial Stewardship: Promote responsible use of antimicrobials to minimize the
emergence of drug-resistant bacteria.

4, Surveillance and Monitoring: Conduct regular surveillance and monitoring programs to
detect and control outbreaks of NDV and other poultry diseases.

5. Public Health Education: Raise awareness about the potential zoonotic risks associated
with poultry diseases and encourage good hygiene practices.

By following these recommendations, it is possible to mitigate the impact of NDV and other
poultry diseases on both poultry and public health.
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Table 2: Antimicrobial Susceptibility Profile of E. coli Isolated from Broilar coinfected
with Newcasttle disease virus

S/NO | Antimicrobial agent | Sensitive (%) Intermediate (%) | Resistance (%)
1. | Augmentin Positive Negative Negative
2. | Amoxicillin Negative Negative Positive
3. | Ampicillin Negative Positive Positive
4. | Ciprofloxacin Positive Negative Negative
5. | Cefotaxime Positive Negative Negative
6. | Tetracycline Negative Negative Positive
7. | Streptomycin Positive Negative Negative
8. | Ofloxacin Positive Negative Negative
9. | Levofloxacin Negative Positive Negative
10. | Gentamycin Positive Negative Negative
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