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ABSTRACT

Objective: This case report aims to discuss the veterinary approach taken to control a case of

aspergillosis outbreak on a duck farm.
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Materials and Methods: A broiler duck farm with a population of 900 Muscovy ducks was having
a complaint of a 5% mortality rate in their 3-week-old ducklings. Upon presentation, 10% of the
ducks appeared to be listless, dyspneic, ruffled feathers, and cyanotic. Postmortem examination
of the dead birds was conducted. The collected samples were subjected to isolation and iden-
tification of the associated Aspergillus fumigatus under the microscope using the scotch tape
method.

Results: Postmortem examination revealed whitish to creamy caseous nodules in the lungs, tho-
racic air sacs, gizzard, proventriculus, and intestines. Granuloma lesions and infiltration of inflam-
matory cells were observed in the lung and liver tissues. As for therapeutic management, all ducks
were treated with copper sulfate, erythromycin, and multivitamins as the fungicide, antibiotic,
and supplement, respectively, via drinking water.

Conclusion: There is no effective treatment for Aspergillosis as the spores are difficult to destroy
completely. Nonetheless, the disease can be controlled and prevented effectively with proper
farm sanitation and providing a suitable feed storage environment to inhibit the growth of this
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opportunistic fungus.

Introduction

In Asia, duck products are top-rated and highly demanded
among producers and consumers. Ducks occupy an import-
ant position next to the chicken industry in Malaysia. This is
because Malaysia remains one of the top poultry meat con-
sumer countries behind the United States and Israel [1]. To
date, the self-sufficiency level of poultry meat in Malaysia
is at 98.2%, with per capita poultry meat consumption of
52.0 kg, and this includes broiler duck [2]. According to the
Federation of Livestock Farmer’s Associations of Malaysia,
the production of ducks is estimated at 28.56 million, and
7.25 million are exported live to Singapore. Currently, there

are 199 registered broiler duck farms in the country, with
Pekin, Muscovy, and Mullard being the common breeds
reared by these farms [3]. These ducks are commonly
reared extensively on ex-mining ponds together with sim-
ple housing and facility, such as a wooden shed, without
practicing proper biosecurity protocols. The condition is
usually worsened with improper husbandry management,
which is commonly reported in small and medium-scale
farms.

Saprophytes from the soil, such as Aspergillus spp., are
omnipresent in the environment and grow on organic mat-
ter in warm and humid environments [4]. For this reason,
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healthy ducks are often exposed to fungal spores regu-
larly without showing any clinical sign. When the birds are
immunocompromised, opportunistic organisms such as
Aspergillus fumigates, Aspergillus flavus, Aspergillus niger,
Aspergillus glaucus, and Aspergillus terreus may infect
the animals. Among these fungi, Aspergillus fumigatus is
the most common and non-contagious fungus causing
Aspergillosis or respiratory disease in ducks compared to
other poultries [5]. Additionally, ducks, especially ducklings,
are 200 times more susceptible than chickens [6]. The dis-
ease develops through inhalation of conidia or fungal spores
into the respiratory tract, thus colonizing the lung tissues
and inducing granulomas. Aflatoxins, produced by this fun-
gus, will then be disseminated to the other tissues, like the
brain, pericardium, bone marrow, kidney, and other soft tis-
sues, causing severe inflammation and systemic failure [7].

As a result, the aflatoxins produced by this fungus have
asevere economic impact on the duck industry as this toxin
causes harmful effects to the growth performance, feed
efficiency, and health problems, such as liver and kidney
damage [5]. Owing to the tropical conditions in Malaysia
[8], ducks are more vulnerable to becoming infected with
this toxin. The occurrence of Aspergillosis is also aggra-
vated when ducks are in stress due to inadequate venti-
lation, poor sanitation, low feed quality, improper feed
storage, vitamin deficiency, and prolonged use of certain
antibiotics or steroids as a result of concurrent infection
and illness [9]. Among these predisposing factors, inade-
quate ventilation and improper feed storage contribute
significantly to the disease outbreak by increasing bird
exposure to fungal spores present in the feed [10-12].
Therefore, this case report highlights a case of aspergil-
losis outbreak in small-scale broiler duck farms due to
improper husbandry management, including the diagnos-
tic approach and therapeutic management.

History

A broiler duck farm was having a complaint of a high
mortality rate in their 3-week-old Muscovy ducklings. A
total of 900 ducks were raised extensively on an ex-min-
ing pond. All ducks were fed with the own feed formu-
lation consisting of sago, rice, duck pellet, and coconut,
while clean tap water was given ad libitum. Feed materials
were stored in an enclosed shed but without proper ven-
tilation. Vaccination and deworming programs were not
practiced on the farm. The farm owner reported that the
ducks started dying since the first week, and the number
of deaths was increasing in every week. The mortality rate
was 5% at the time of presentation.

Clinical presentation

Upon clinical investigation, 10% of the affected birds were
observed to be listless, dyspneic, and ruffled feathers,
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whereas some ducks were also having cyanotic bills (Fig. 1).
Postmortem was conducted on fresh carcasses from the
same day to determine the cause of death. The postmor-
tem findings revealed whitish to cream caseous nodules
at different locations, such as the lungs, thoracic air sacs,
gizzard, proventriculus, and intestines (Fig. 2). The lungs
were severely affected with diffused caseous nodules
causing granulomatous pneumonia. In addition, the liver
appeared to be enlarged with generalized discoloration.
Upon cross-sectioning, blood was oozing out from the cut
surface, indicating liver congestion (Fig. 3).

The differential diagnoses at that time were mycotoxico-
sis, cryptococcosis, and avian tuberculosis. Mycotoxicosis
is a disease caused by the metabolites produced by fungal
species, such as Aspergillus spp. On the contrary, crypto-
coccosis is another crucial fungal disease in duck acquired
by inhalation of soil contaminated with Cryptococcus neo-
formans. Avian tuberculosis caused by Mycobacterium
avium is a chronic wasting disease and is characterized by
nodular lesions present in the air sacs and lungs of infected
birds. Feed, organs, and lesion samples were collected for
further diagnostic workup.

Diagnostic workup

Bacterial culture was conducted on the feed and organ
samples collected. Staphylococcus spp. and Escherichia coli
were isolated and identified from the air sacs and tracheal
swabs, respectively. Their presence may be attributed to
contamination during sampling, while no microbial growth
was observed in the feed, lungs, liver, and caseous nodules.
Additionally, these samples were also subjected to fungal
culture and identification using Sabouraud’s dextrose agar.
The lungs, liver, tracheal swab, caseous nodules, and the
feed samples exhibited a whitish, gray to green center with
a puffy growth appearance after 48 h of post-incubation.
Using the scotch tape method [13], A. fumigatus was iden-
tified based on the microscopic characteristics of conid-
iophore, vesicle, metulae, phialides, and conidia (Fig. 4).

Figure 1. Duck with ruffled feathers at the ventral abdomen
(left). The dorsal part of the bill appears congested and bluish

(right).
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Figure 2. Presence of whitish to cream caseous nodules at different locations, such as the lungs (top left), thoracic air sacs (top right),

gizzard (bottom left), proventriculus, and intestines (bottom right).

Figure 3. The lungs (left) and the liver (right) appear to be
granulomatous and congested, respectively.

Besides, histopathological examination was conducted on
the lungs and liver using Hematoxylin and Eosin (H&E)
staining [13,14]. The lung tissue demonstrated few granu-
loma lesions circumscribed with fibrous tissue. The circu-
lar lesion of the granulomas was space-occupying, which
compressed the adjacent lung tissue causing both atelec-
tasis and emphysema, leading to dyspnea in the ducks. At
higher magnification, the presence of hyphae and spores
can be visualized. This was confirmed using the periodic
acid-Schiff (PAS) staining technique [15]. On the other
hand, the liver tissue was observed to be congested with
red blood cells present in the central portal vein. There
was also infiltration of polymorphonuclear cells and loss
of hepatocyte architecture of the liver tissue (Fig. 5).

Treatment and prevention

The duck farm was diagnosed with Aspergillosis caused
by A. fumigatus based on the clinical evaluation and diag-
nostic workup. As a result, the ducks were treated with
copper sulfate (Ema-Sol™; at 3.75 ml/I) in drinking water
for 10 days as a fungicide. 1.5 gm/l1 of erythromycin was
also administered via drinking water for 7 days to treat
and prevent secondary bacterial infection. Moreover,
multivitamins (Stresspac® at 0.5 gm/l) were supplied
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in the drinking water as vitamin and electrolyte supple-
mentation. The duck farm owner was advised to disinfect
the farm with glutaraldehyde (at 30% w/v) and practice
proper sanitation and strict biosecurity procedure of the
farm. Furthermore, moldy feed needed to be removed, and
new feed needed to be stored in an appropriate facility and
environment to prevent fungal growth.

Discussion

Aspergillosis is one of the central problems of the poultry
industry in the tropics, which could ultimately affect the
production performance attributable to the reduction of
feed intake and mortality due to multiple organ failure.
The disease is induced by the ingestion of mycotoxin-con-
taminated feed produced by different fungal species. The
type of fungal growth mainly depends on the geographical
location with different environmental temperatures and
relative humidity [16]. In this case, Aspergillus spp., known
as storage fungi, increases in the conditions of relatively
high humidity and temperature and produces aflatoxins.
All poultry species are susceptible to aflatoxins, especially
young ducks [6].

Nonetheless, according to Bibu [17], case reporting of
fungal infection in adult ducks are usually rare. This could
be either attributable to unreported cases due to the low
mortality or was reported as another severe disease that
causes significantly higher mortality. This is because afla-
toxins are known to be hepatotoxic as well as immunosup-
pressing, leading to secondary infection [18]. In line with
the findings of this case report, Mondal et al. [19] have
reported that feed samples containing aflatoxins even in
the smallest quantity, ranging from 20 to 30 ppb, were det-
rimental to ducks, causing hepatotoxicity.

The clinical signs of Aspergillosis observed in the birds
are determined mostly by the number of spores inhaled into
the body but can typically be reflected as a disease of the
respiratory tract that invades the trachea, air sacs, lungs,
as well as the central nervous system (CNS). Pattisson et
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Figure 4. All the cultured samples have the same colony morphology, a puffy white colony
with a green to gray center (left). Under a 10x microscopic examination with lactophenol
cotton blue staining, flask-shaped conidiophores (arrow) are observed (right).

Figure 5. Presence of granulomas in the lung (black arrow) surrounded with fibrous lining causing atelectasis and emphysema
(red arrow) (top left). Under a 60x microscopic examination, the presence of hyphae (black arrow) and spores (red arrow) can
be visualized (top right). The hyphae (black arrow) and spores (red arrow) are more evident with PAS staining (bottom left).
Congestion in the central portal vein (black arrow), infiltration of polymorphonuclear cells (red arrow), and loss of hepatocyte
architecture of the liver (arrowhead) (bottom right).
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al. [20] stated that diffuse lower respiratory tract diseases,
syringeal granulomas, and focal CNS granulomas, partic-
ularly in the brain, are the three general presentations of
Aspergillosis. Within the first few days of infection, the
affected birds will show rapid and difficult breathing with
an open mouth caused by continuous obstruction of the
airway. Birds that survive may become dull, inappetence,
and anorexic. Ocular swelling, blindness, and torticollis
can be observed in the later stage. However, some birds
may remain subclinically affected and later slowly develop
respiratory signs when they become immunocompro-
mised. Infected birds typically exhibit mortality in two
phases [9]. During the first 1-3 weeks of age, acute respi-
ratory disease causes 5%-50% mortality, as described
in this case report. Other critical signs include vomiting,
depression, cyanotic, hemorrhage, and icterus. Subacute
outbreaks are more usual with unthriftiness, weakness,
anorexia, reduced growth and feed efficiency, and sudden
death. As shown in this case report, higher mortality was
observed as the ducks grow because of the increasing body
weight, which places demands on the reduced functional
capacity of the affected lungs [21]. Usually, surviving birds
develop chronic respiratory diseases of up to 5% mortal-
ity due to pulmonary compromise, ruffled feathers, change
in vocalization, ascites, blindness, or neurological fungal
metastasis [5].

Aspergillosis cases in birds are primarily diagnosed
based on postmortem findings of white caseous nodules
in the lungs or air sacs and other visceral organs. However,
the clinical diagnosis of Aspergillosis is challenging [22].
Similar to this case report, the white to yellow plaques and
nodules with different diameters were found in the trachea,
lungs, air sacs, liver, intestines, and sometimes the brain
[4]. Supporting this, granuloma formation was located in
the brains of chickens and other wild birds [23] but not in
this case report because no nervous signs were observed
in the ducks, and probably the disease was still at the early
phase. Additionally, organs, especially the lungs, can be
subjected to further histopathology examination to con-
firm the case of Aspergillosis. Sultana et al. [24] stated that
congestion of pulmonary and perialveolar blood vessels,
perivascular edema of the lung, and disseminated granu-
lomatous foci in the lung and air sacs, as well as infiltration
of heterophils, lymphocytes, and macrophages, could be
observed microscopically. Besides, fatty changes, cloudy
swelling, necrosis, and infiltration of red blood cells are
cardinal signs of the liver tissue [19], which agree with the
findings of the present study. Aspergillus fumigatus culture
and identification of this case report further strengthen
the final diagnosis of Aspergillosis. The identification was
based on the microscopic characteristics of conidiophore,
vesicle, metulae, phialides, and conidia [25]. Agreeing to
Kahn and Line [20], hematology and biochemistry could
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also be used as an alternative but not a confirmatory diag-
nostic tool for the diagnosis of Aspergillosis. The specific
laboratory changes include increased aspartate amino-
transferase, alanine aminotransferase, and alkaline phos-
phatase. Other features are hypothrombinemia, prolonged
prothrombin and activated partial thromboplastin times,
hyperbilirubinemia, hypocholesterolemia, hypoalbumin-
emia, and variable thrombocytopenia, which are associ-
ated with liver damage.

Aspergillosis treatment includes the use of a single
or a combination of systemic antifungal agents, such as
itraconazole, ketoconazole, clotrimazole, miconazole, flu-
conazole, and Amphotericin B [24]. However, medication
against fungal infection is not usually practical because
the drugs are unable to penetrate the fungus surrounded
by the inflammatory response of the host. As presented in
this case report, the disease has a poor prognosis; hence,
supportive treatments are only given according to clin-
ical symptoms to prevent further loss [9]. Even though
prevention and avoidance are the best ways to control
Aspergillosis, natural contamination of raw material with
A. fumigatus is sometimes unavoidable. Thus, toxins pres-
entin feeds can be inactivated effectively using either phys-
ical or chemical techniques. Feed additives such as toxin
binders have also been reported to prevent aspergillosis
outbreak in poultries [17]. Hydrated sodium calcium alu-
minosilicates minimize the absorption and effects of afla-
toxins when these are fed to pigs or poultries (at 5 kg/ton
of feed). In comparison, other adsorbents such as sodium
bentonites and polymeric glucomannans have demon-
strated variable but modest efficacy for reducing aflatoxin
residues in poultry and dairy cattle industries [26].

Conclusion

It is concluded that the A. fumigatus outbreak in this
study happened due to the hot and humid environment in
Malaysia. The situation is worsened in case of improper
sanitation, mismanagement, and unsuitable feed storage
on the farm. There is no effective treatment for the dis-
ease, whereas prevention and avoidance are the best ways
of controlling it. Aspergillosis has zoonotic implications
and can be transmitted to humans through the handling
of infected birds and livestock, the inhalation of spores
from infected feed and litter, inadequate hygiene, and low
hygienic status.
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