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Abstract  

Footpad dermatitis (FPD) can be considered as a threat for poultry production due to it causes losses due to 

condemnation in slaughterhouse. The prevalence and the severity of FPD in broiler breeders increase over time with 

development of poultry industry. The condition is produced by multifactorial including include drinker design and 

management, diet composition, house (temperature and humidity levels), litter (type, quality, and quantity) and gut 

health. Bacterial infections can be associated. FPD lesions can develop in less than a week.  FPD is a variable size of 

inflammatory lesion of the footpad in commercial poultry characterized by necrotic lesions on the plantar surface of 

the footpad of poultry. These lesions can be exposed after removal of fecal mass and litter stuck on it. There are 

considerable and numerous interactions between the environment and the genetic traits. Prevention depends mainly 

on improvement of litter condition. Genetic selection against footpad dermatitis must be contributed to reduce pain 

and suffering for particular bird experiencing contact dermatitis as well as to avoid economic losses. The objective of 

this review is to collect different literature written about FPD to be available to students, researchers and veterinarian 

in poultry practical.    
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1. Introduction   
 

Footpad dermatitis (FPD) was first reported as a skin condition in broilers in the 1980s (Greene et al., 1985; McFerran et 

al., 1983). A similar condition has been reported in turkeys as covered by Mayne (2005). Footpad dermatitis (FPD) is a 

variable size of inflammatory lesion of the footpad in commercial poultry characterized by necrotic lesions on the plantar 

surface of the footpad of poultry with significant animal welfare, and economic implications. 

 

2. Synonyms 
 

The condition had many names: footpad dermatitis (FPD), contact dermatitis (CD), bumblefoot or pododermatitis, all of 

which refer to a condition characterized by superficial to deep inflammatory and necrotic lesions of the plantar surface of 

the footpads and toes (Shepherd and Fairchild, 2010). 
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3. Incidence 
 

Footpad dermatitis is a well-known factor affecting broilers (Ekstrand & Algers, 1997 ; Kyvsgaard et al., 2013).  The 

prevalence and the severity of FPD in broiler breeders increase over time (Kaukonen et al., 2016).  Thøfner et al. (2019) 

observed footpad lesions with increased frequency in more than 70% of the dead birds having lesions from week 40 and 

onwards and there is a correlation between footpad lesions and mortality due to infection with Gram-positive cocci. 
Pododermatitis has been observed in several layer flocks. 

 

4. Economic importance  
 

Foot pad dermatitis (FPD) is a widespread problem for commercial chicken production, including broilers, layers and 

broiler breeders, as well as turkeys (Abd El-Wahab et al., 2013; Ask, 2010; Mayne, 2005). Losses are mainly attributed to 

slaughterhouse condemnation of carcasses with contact dermatitis lesions (Pattison 1987). FPD may have an adverse effect 

on mobility and linked to weight loss in Turkey poults (Da Costa et al. 2014; Wyneken et al. 2015).  

Footpad dermatitis in broilers may increase partial carcass condemnation rates in processing plants, and is an indication 

of bird welfare (Dullius et al., 2011). Economic losses for the Brazilian poultry industry whom does not allow domestic 

trade and exports of broiler feet with severe injuries for human consumption to Asian market, especially Hong Kong and 

China (Bean et al., 2007). Footpad lesions are a source of microorganisms that can enter the blood stream and cause 

systemic infection of broilers and turkeys (Mayne, 2005). Occurrence of footpad lesions is used as a criterion in welfare 

assessments of poultry production in Europe and U.S. (NCC, 2010; Martland, 1985; Mayne, 2005).  

 

5. Factors associated with the onset of footpad dermatitis 
 

These include drinker design and management; diet composition; house temperature and humidity levels; litter type, 

quality, and quantity; and gut health.   

5.1. Litter 
 

Studies have shown that litter quality and substrate, genetics, nutrition, and broiler body weight and sex affect the 

incidence of pododermatitis (Hess et al., 2011). The corrosive effects of wet and/or damp bedding are resulting from high 

levels of dropping, water provision, stocking density, climatic conditions, and ventilation and even feed can singly or all 

have a synergistic effect.  Wet litter (>30 percent moisture) is associated with increased incidence and severity of FPD in 

broiler and turkey housing systems (Martland, 1985). The occurrence was most prevalent during the winter-spring and 

autumn seasons (Dinev et al., 2019). Wet litter is a major risk factor for contact dermatitis, which can provoke lesions on the 

breast, hock and feet and therefore affect the welfare of the chicken (EFSA , 2010). Cengiz et al. (2013) examining the 

effects of floor system (litter, wire and wooden) and protein source on FPD scores and found the highest FPD scores with 

the wooden floor system. Other studies have found that differences in litter type could affect FPD rates as well as the timing 

of the onset of lesions (Nowaczewski et al., 2011; Xavier et al., 2010). 

5. 2. Gut health 
 

Any challenge to the gut can cause subclinical or clinical enteritis. Enteritis often causes diarrhea, resulting in increased 

nutrient and moisture excretion into the litter (Bilgili et al., 2010). 

5. 3. Bird’s sex 
 

Broiler sex, strain and size have been investigated as factors affecting the onset of FPD. Male broilers tend to have higher 

incidence and more severe FPD than females (Harms & Simpson, 1975; Shepherd & Fairchild, 2010). The incidence of foot 

pad lesions was statistically different (p< 0.05) between strains and sexes, but there were no interactions between these 

factors (Jacob et al., 2015; Martins et al., 2016).  
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5. 4. Genetic 
 
Genetic variation between and within lines was present within 10 commercial broiler lines for both FPD and hock burns 

HB as indicated by between-line differences and heritabilities, and selection against FPD and HB is possible. (Ask, 2010). It 
has that genotype been suggested a causal factor affect the prevalence of FPD and HB; the existence of hybrid differences in 
the prevalence of FPD and HB indicates the presence of genetic variation (Mayne, 2005). Moreover, heritabilities of 0.31 ± 
0.12 and 0.08 ± 0.08 have been estimated for FPD and HB, respectively (Kjaer et al., 2006). Hocking and Wu (2013) 
compared FPD in 4 turkey lines and found that FPD occurrence in the heaviest line began at earlier ages than the other lines. 
Furthermore, Kyvsgaard et al. (2013) found the incidence of FPD in a broiler flock with a low growth rate (42.1%) to be 
lower than in a flock with a higher growth rate (48.7%). 

5. 5. Feeds 
 
The incidence of dermatitis was high in young turkeys that ate high levels of soybean meal (Jensen et al. 1970). Feeds 

with high nutrient density, high protein levels, and high soybean meal levels shown to lead to increased levels of FPD in 
broilers (Nagaraj et al., 2007).   

 

6. Interactions between the environment and the genetic traits 
 
There are considerable and numerous interactions between the environment and the genetic traits that can seriously 

adversely affect welfare in areas such as lighting regimes, litter management, dietary deficiencies and contamination, air 
quality and temperature (EFSA,  2010). In a study carried out by Kapell et al. (2012) results showed that genotype × 
environment interaction had a significant effect on FPD levels, while, Ekstrand & Algers (1997) reported that genotype × 
litter type, genotype × litter depth and genotype × waterer type interactions all had different effects on FPD levels. 
interactions of factors on  FPD scores mean were found to vary between genotype × production system × gender was 
found to have a significant effect on FPD occurrence (P < 0.05), whereas the interactions between genotype × production 
system, genotype × gender, genotype × age and gender × age had significant effects on live weight (Sarica et al., 2014). 

7. Clinical signs and lesions 
 
The first signs are lameness, impaired locomotion, and discoloration of the skin that may develop into ulcers.  Swelling 

of the metatarsal region is due to perifocal inflammatory edema in plantar pododermatitis. Lesions were distinctly separated 
from the intact tissue and frequently, they appeared as crater-like grooves (ulcers) surrounded by an indented hemorrhagic 
area. These lesions can be exposed after removal of fecal mass and litter stuck on it (Dinev et al., 2019). FPD lesions can 
develop in less than a week. The ulcers can cause swelling, redness, and heat under the skin and cause the surface area to 
thicken (Meluzzi et al., 2008). The sores can be shallow or deep. Deep ulcers may lead to abscesses of the underlying tissue 
and structures (Greene et al., 1985). Often, a scab or crust will cover the lesion. If severe ulcers develop, they may cause 
pain, decrease growth rate, interfere with walking, and provide an entry for bacteria. In more advanced stages, macerated 
lesions were detected, and birds were dehydrated due to prolonged periods of lying down and the inability to eat or drink 
(Dinev et al., 2019).   

Chen et al (2016) identification of biomarkers for FPD development and reported that regression analyses indicated the 
total amount of collagen protein and mRNA levels of TNX, TNC, COL1A1, COL3A1, TIMP3, ITGA2, ITGB1, TNFα, 
TLR4, VEGF, and the ratio of MMP2 to TIMP were all quadratically associated with foot pad lesion scores. It indicates that 
these parameters are interrelated with dynamic changes of footpad lesion scores. 

 

8. Scoring system for FPD 
 
Ekstrand score is scoring systems (Ekstrand et al., 1998) and the modified Ekstrand score (Pagazaurtundua & Warriss, 

2006) are the ones that have been developed in the EU. In these scoring systems, the total surface area that the lesions cover 
determines the foot score rather than the depth of the lesion. These scoring systems are also designed for use at processing 
to evaluate the performance of farms. NCC (2010) uses footpad lesions and paw scores when they assess the welfare of 
poultry flocks in the U.S. FPD is characterized by hyperkeratosis in its early stage and by foot pad ulcers and necrosis in its 
late stage. Lesions may develop in less than a week after contact (Ekstrand & Algers, 1997). 
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9. Bacterial associated with FPD in poultry: 
 

The lesions are not primarily caused by infection and it is believed to be caused by a combination of moist litter and 

chemical irritation of the skin due to a high ammonia content of the litter (Berg, 2004). The first report demonstrating a 

correlation between the presence of footpad lesions and systemic bacterial infections with Gram-positive cocci in broiler 

breeder birds was carried out by Thøfner et al (2019). S. aureus is the most frequently isolated pathogen from cases of 

bumblefoot (Wilcox et al., 2009). Olsen et al. (2018) identified 106 bacterial isolates from pododermatitis in table egg 

layers including mostly S. aureus (68%) and Enterococcus faecalis (14%), while the rest were E.coli (9.43%),  S. hyicus 

(4.72%), Gallibacterium anatis (2.83%), Trueperella pyogenes (1.88%) and Aerococcus urinaeequi (0.94%).  

 

10. Prevention 
 

Control of ventilation program and reverse the wet litter condition. Feeds should have optimum amino acid density but 

minimum crude protein levels, which can be achieved using digestible and synthetic amino acids (Bilgili et al., 2010). 

Adding high levels of biotin or zinc to the diet can reduce the development and severity of FPD in turkeys on dry litter. The 

results of several experiments indicate that the optimal level of crude protein, biotin and electrolytes (Na, K) in the diet, as 

well as feed additives such as feed enzymes hydrolyzing non-starch polysaccharides and organic sources of microelements 

(zinc) may reduce the litter moisture as well as FPD incidence and severity in broiler chickens and turkey. Genetic selection 

against footpad dermatitis would contribute to reducing any pain and suffering for a particular bird experiencing contact 

dermatitis.  

 

11. Conclusion 
 

Footpad dermatitis can be considered as a threat for poultry production due to it causes losses due to condemnation in 

slaughterhouse. The condition is produced by multifactorial and bacterial infections can be associated.  Prevention depends 

mainly on improvement of litter condition.  So, good hygiene is recommended to minimize losses due to FPD in chickens. 
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