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Summary 
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Dermanyssus gallinae, the poultry red mite (PRM), is a blood sucking ectoparasite, provoking a vari-
ety of clinical signs in avian population, amongst other mammals including humans. It consists a 
major threat to the laying hen industry and is responsible for significant economic losses to the global 
poultry industry. In our study, 12 Greek laying hen farms were visited in Central Macedonia in order 
to identify the prevalence of PRM infection within a pilot program. All farms were infected with this 
ectoparasite (100% prevalence). It is, therefore, obvious that PRM is a major problem for the Greek 
laying hen industry and coordinated action must be taken. An increase of D. gallinae prevalence rates 
may have an epidemiological impact on several animal and human diseases, as PRM can be a poten-
tial vector for several pathogens (One Health). 
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INTRODUCTION 

Dermanyssus gallinae, also known as the 
poultry red mite (PRM), is a blood suck-
ing ectoparasite, widespread in many parts 
of the world including Europe, U.S.A., 
Japan and China (Sparagano et al., 2009, 
Wang et al., 2010). It is the most patho-
genic ectoparasite of the poultry popula-
tion, posing an increasing economic 
threat, especially for the laying hen indus-
try (Chauve, 1998). Its pathogenicity is 
based on its haematophagous activity, 
which is responsible for the reduction of 
the egg production (quality and quantity), 

susceptibility of the poultry health status 
and danger for the public health (Brann-
strom et al., 2008). 

According to its life cycle, PRM is an 
obligatory blood feeder (Chauve, 1998). 
In other words, it requires blood meals to 
develop into the last three stages of its life 
cycle and become an adult parasite, i.e. 
capable of oviposition (Pritchard et al., 
2015). Although PRM is considered avian 
specific and it can infest more than 30 
avian species (e.g. canaries, pigeons etc.) 
(Roy & Chauve, 2007), nowadays many 
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reports support its capability to infest non-
avian hosts (host expansion) (Pritchard et 
al., 2015). More precisely, D. gallinae has 
been found to infest dogs and cats (De-
clerq & Nachtegaele, 1993), horses (Mi-
gnon & Losson, 2008), goats (Dorny et 
al., 1994), rabbits (Sikes & Chamberlain, 
1994) and even mice (Allymehr et al., 
2012) in the absence of birds, which are 
considered the primer hosts (Roy et al., 
2009). 

The presence of D. gallinae has a 
negative impact for the poultry industry 
either through potential direct effects on 
birds themselves (Pritchard et al., 2015) 
or indirect on humans (e.g. workers, vet-
erinarians, visitors etc.) (Collgros et al., 
2013). In poultry level, the appearance of 
clinical signs varies depending on infesta-
tion rates. The first stages of PRM infesta-
tion are characterized by a susceptibility 
of the immune system and therefore, a 
reduction of the birds’ health status due to 
restlessness and increased self-pecking 
(Kilpinen et al., 2005, Pritchard et al., 
2015). In severe infestations, these ecto-
parasites cause mainly anemia in birds, 
enhance cannibalism and may lead to 
death (Kilpinen et al., 2005). The major 
financial losses, due to D. gallinae infes-
tation, include a significant reduction of 
the quantity and quality (e.g. increased 
shell thinning and spotting) of the laid 
eggs (Chauve, 1998, Cosoroaba, 2001). 
At a public health level, the increasing 
reports of PRM attacks on humans may be 
of great veterinary and medical impor-
tance as well (George et al., 2015). They 
cause annoyance on the workers of the 
farm, while in cases of severe infestation, 
these ectoparasites adapt their blood suck-
ing activity on humans (Williams, 1958), 
causing skin reactions such as dermatitis 
called gamasoidosis (George et al., 2015) 
and allergic conditions. 

Epidemiological studies, regarding the 
prevalence and key figures for the PRM 
infection in Greek laying hen farms, have 
not yet been conducted. Therefore, this 
preliminary study focused on the preva-
lence and importance of D. gallinae for 
Greek laying hen industry and attempted 
to elucidate the infection rate within a 
pilot programme. 

MATERIAL AND METHODS 

Twelve laying hen farms of Central Ma-
cedonia, Northern Greece were visited, 
within a pilot study. All the farms had the 
enriched cage system (approximately 
1525 hens per cage) with totally cont-
rolled climatic conditions. The breeding 
capacity ranged between 6.000 and 
80.000 birds per farm, aged from 20 to 65 
weeks old. The egg collection and feeding 
systems were automated. 
 

 
 

Fig. 1. The cardboard traps (15×40 cm) used 
to collect the PRM. 
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In order to assess the PRM infesta-
tion/infection, 5 cardboard traps (15×40 
cm) per farm were placed in a variety of 
sites, including beneath feed troughs, in-
side cage fittings and fastening clips, un-
der egg conveyer belts and under manure 
belts (Fig. 1). After 24 hours, the traps 
were collected and transferred to the 
Laboratory of Parasitology and Parasitic 
Diseases, at the Faculty of Veterinary 
Medicine of Aristotle University of Thes-
saloniki. 

The traps (60 in total) were examined 
for the presence (counting and identifica-
tion) of D. gallinae (Fig. 2). Mites were 
killed and washed off the traps, using a 
certain volume of water, into a glass vial. 
Subsequently, aliquots were taken (post 
thorough mixing) and the mite numbers 
were recorded. Collected mites were 
placed in plastic tubes containing ethanol 
99%, 48 h prior to identification with the 
use of a stereoscope. The identification  

 

 
 

Fig. 2. The poultry red mite  
Dermanyssus gallinae 

 
was based on morphological criteria pro-
vided by Taylor et al. (2007). 

RESULTS  

 Massive infestations of the PRM were 
found in all farms. More precisely, the 
prevalence of D. gallinae infection of the 
12 farms visited was 100%. The number 
of mites per trap varied from 330 to 372 
specimens. The average number (±SD) of 
mites (including 60 cardboard traps) was 
356±26. In certain cases hens were anae-
mic (Fig. 3). 
 

 
 

Fig. 3. Anaemic hen due to heavy  
PRM infestation. 

DISCUSSION 

The aim of this pilot study was to investi-
gate the prevalence of D. gallinae infesta-
tion of the Greek laying hen industry and 
provide information on the importance of 
PRM control. 

D. gallinae is a major epidemiological 
and economical threat for the poultry farm 
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systems, all over the world. PRM is a 
haematophagus ectoparasite and it is con-
sidered responsible for anaemia in birds 
and downgrading of the quality and quan-
tity of the egg production. Many recent 
reports suggest that it could also have a 
vector role for several animal and human 
pathogens (Chauve, 1998). 

According to the results from this 
small number of farms (n=12) visited, the 
prevalence of D. gallinae, in Greece, 
seems to be extremely high (100%). The 
prevalence of PRM infestation ranges 
between 8090% of poultry population in 
the United Kingdom, Italy, Serbia, Mo-
rocco, Japan and Netherlands (Sparagano 
et al., 2009). In less intensive manage-
ment farms (e.g. barns, free range and 
organic farms) the prevalence rates are 
usually higher than intensive farms. In 
these farms, D. gallinae is favoured by the 
variety of hiding places (e.g. cracks and 
crevices) and the limitations regarding the 
use of chemical control methods. Anon 
(2003) reported 7.5, 32.5 and 60% PRM 
infection rate for cage systems, alternative 
systems and backyard flocks, respectively. 
Poultry husbandry advisers estimate a 
prevalence of 95%, in Netherlands (Spara-
gano et al., 2009). The research commu-
nity has to take into consideration the fact 
that in the near future, many countries will 
ban cages due to avian welfare issues. 
Therefore, D. gallinae prevalence will 
increase rapidly with even higher eco-
nomic losses for the avian industry, if no 
effective control methods are employed 
against this pest immediately (Sparagano 
et al., 2009). 

An increase of D. gallinae prevalence 
rates may have an epidemiological impact 
on several animal and human diseases, as 
PRM can be a potential vector for several 
pathogens (Moro et al., 2007; 2008). Due 
to its avian (host) preference, PRM has 

been incriminated for the transmission of 
many pathogens (bacteria, viruses) such as 
Chlamydia psittaci, Salmonella gallina-
rum, Pasteurella multocida, Ery-
sipelothrix rhusiopathiae, Listeria mono-
cytogenes, Mycoplasma synoviae, new-
castle disease, fowlpox virus, St. Louis 
encephalitis, tick borne encephalitis, wes-
tern equine encephalitis and Venezuelan 
equine encephalitis (George et al., 2015). 

As the transmission of pathogens 
among avian population has been demon-
strated in several cases, the likelihood that 
diseases may pass from birds to humans is 
still under research (Moro et al., 2009). 
Nevertheless, several reports concluded 
that this ectoparasite is involved in the 
transmission of spirochetes, rickettsiae, 
salmonellae, bartonellae, pasteurellae, 
sporozoa, hemogregarines, flagellates and 
filariae. More recent researches report that 
PRM is responsible for the infection with 
Bartonella spp., Coxiella burnetii causing 
Lyme disease and Babesia spp (George et 
al., 2013). It is, therefore, obvious that D. 
gallinae can contribute to many patho-
logical outcomes of great veterinary and 
medical importance (One health concept), 
stressing that efforts focused on the con-
trol of D. gallinae are absolutely neces-
sary. 

Control of PRM is primarily achieved 
by continuous applications of various syn-
thetic acaricides, such as organophos-
phates and carbamates. Until recently, the 
number of commercial products available 
against PRM remained limited. For this 
reason, often poultry farmers used prod-
ucts not registered for use against D. gal-
linae. but for use in agriculture or on other 
animal species. Their repeated, as well as 
hypodosic extralabel use, threatens animal 
and human health because it favours the 
development of acaricide resistant D. gal-
linae populations (Tabari et al., 2015) and 
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the accumulation of acaricide residues in 
chickens' organs and tissues. Moderm 
acaricides are available nowadays in the 
European market, including spinosad and 
fluralaner. Alternative control measures, 
such as dietary plant extracts and essential 
oils, have already been identified as being 
toxic to D. gallinae (Miresmailli et al., 
2006). Furthermore, there are available 
effective chemicals administered at the 
poultry environment, such as silicon com-
pounds. 

CONCLUSIONS 

D. gallinae poses a major threat for the 
egg laying industry. Understanding PRM 
biology, prevalence rate and key figures 
of its infection is essential in order to de-
velop appropriate strategies focused on its 
control. The results of this pilot study con-
firmed the widespread presence of PRM 
(100% prevalence) in poultry farms in 
Northern Greece and highlighted the ur-
gent need of an effective control strategy. 
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