
Avian respiratory diseases are the major problem of 
poultry industries and the most important such as infec-
tious bronchitis, Newcastle disease, mycoplasmosis, in-
fectious Coryza and aspergillosis are controlled through 
rigorous vaccination plans or effective antibiotic treat-

ments (1). Infectious laryngotracheitis due to a herpes-
virus is liable for significant losses in productivity, diag-
nostic tests, vaccines, antibiotic treatments and under-
standing of protective immune systems against ILT is 
lacking. The virulence infection mechanisms used by 
the disease were usually poorly established or disregar-
ded (20).Thus, currently available ILT vaccines manu-
factured with live modified viruses generate a latent in-
fection of the disease (5). Most ILT field isolates studied 
in western European countries were closely linked to 
vaccines administered against this pathology (25). The 
disease was first described in 1925 by May and Tittsler 
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nostic tests, vaccines, and treatments. The protective 
immune system against ILT and the virulence infec-
tion mechanisms used by the disease was usually 
poorly established. Our objective was to analyse the 
key epidemiologic features of ILT linked to its cyclic 
appearance and spontaneous disappearance to better 
fluency this pathology. To achieve this investigation, a 
total of 784500 chicks were set up between 2011-
2013 and 2017-2019 in eastern Algeria where 540 
blood serum samples from 54 flocks between 2011 
and 2013, and 600 samples from 59 flocks between 
2017 and 2020 were used for the ELISA test. The ILT 

th rdappeared between the 35  and 43  days old with mor-
bidity and mortality rates of 80% and 17.1%, respec-
tively. The symptoms and the lesions were characte-
ristics of the disease's acute form. The spatio-tem-
poral emergence and re-emergence of the ILT with re-
gular latency periods confer a specific epidemiological 
character. Studies on the viral pressure during the la-
tency period until the emergence of the disease could 
help to better understand the infectious nature of this 
disease. These results will contribute to the ILT moni-
toring and control for the prevention success of this di-
sease. Until now, biosecurity measures remain the on-
ly way to fluency this disease. 

Keywords: biosecurity, control, 
ELISA, emergence, ILT 

 Laringotraheita infecțioasă (LTI) produce pierderi 
semnificative prin scăderea productivității și creșterea 
costurilor asociate testelor de diagnostic, vaccinurilor și 
tratamentelor. Mecanismul imunitar de protecție dez-
voltat de organism împotriva LTI și mecanismele de vi-
rulență prin care acționează patogenul nu au fost pe 
deplin stabilite. Obiectivul nostru a fost să analizăm ce-
le mai importante aspecte epidemiologice ale ILT refe-
ritoare la ciclicitatea apariției și dispariției spontane în 
vederea elaborării unor programe de combatere ale 
acestei patologii. Acest studiu s-a derulat în perioadele 
2011-2013 și 2017-2019, pe un efectiv de 784500 pui 
din estul Algeriei. Pentru testarea ELISA, între 2011 și 
2013 au fost utilizate 540 probe de ser de sânge de la 
54 efective și între 2017 și 2020 au fost utilizate 600 
probe de la 59 efective. LTI a apărut la puii cu vârsta de 
35 - 43 de zile, cu o rată a morbidității de 80% și a mor-
talității de 17,1%. Simptomele și leziunile au fost ca-
racteristice formei acute de evoluție a bolii. Emergența 
și reemergența spațio-temporală a LTI, cu perioade de 
latență regulate, conferă acestei boli un caracter epide-
miologic specific. Studiile asupra presiunii virale în peri-
oada de latență până la apariția bolii ar putea ajuta la o 
mai bună înțelegere a naturii infecțioase a acestei boli. 
Aceste rezultate vor contribui la controlul LTI pentru 
succesul prevenirii și combaterea acestei boli. Până în 
prezent, biosecuritatea rămâne singura modalitate de 
luptă împotriva acestei boli.
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and then reported in many countries where poultry pro-
duction is intensive with a high concentration of poultry 
farms, particularly in North and South America, China, 
Europe, Australia and Southeast Asia(16). Since the 
1980s, over 200 ILT reports have been issued on the 
recurrence and sporadic appearances of ILT in the 
United States and Canada (1). In the Maghreb (Nor-
thern Africa), isolation and characterization of ILT virus 
in Tunisia were achieved in 2013 (26) and in 2016 (21) 
in broilers. In Morocco, the first cases of ILT were noted 
in laying hens in 2003 (14).Despite the improvement in 
biosafety and vaccination programs in recent years, the 
ILT keeps appearing regularly (13). Currently, most 
researches are concentrating on virus testing strategies 
or trials for the development of new ILT vaccines. The 
present study is focused on the epidemiological charac-
ter analysis of this disease including its spatio-temporal 
dynamics linked to its endemic aspect and its sponta-
neous disappearance.

MATERIALS AND METHODS

History, Site and Animals
In the years 2003, respiratory disorders refractory 

to several antibiotics administered and vaccination 
plans applied against infectious bronchitis (IB) and 
Newcastle disease (ND) were reported in broilers in 

theastern Algeria. The disease occurred between the 40  
thand 60 day old and the average mortality rate was 

15%. Clinical signs were respiratory distress, grumbles, 
purulent discharge and primary lesion of haemorrhagic 
laryngotracheitis (3). During this period, this pathology 
was not sufficiently studied due to a lack of diagnostic 
materials and the short disease evolution that has spon-
taneously disappeared the following year.Between 2011 
and 2013, the appearance of these same respiratory 
disorders enabled us to realize an epidemiological study 
of the disease in Annaba locality-eastern Algeria. In this 
area, there is a huge concentration of chicken rearing 
where broiler represents 90% of the total. Over that 
time, the sampling consisted of 10 broiler farms with a 
capacity of 3000 to 5500 chickens each for a total of 
390500 chicks. The breeding farms received 2, 3 or 4 
times per year chicks from different hatcheries located 
in several regions of centre and eastern Algeria. These 
farms applied a strict immunization protocol against 
ND, IB, and Gumboro disease. 

In 2013, when the disease disappeared again, we 
investigated throughout local veterinarians who have 
constituted an epidemiological surveillance network in 
order to detect the timeframe of re-occurring disease. 
Thus, in February 2017 new outbreaks of ITL were de-
clared in broiler farms and the same diagnostic and epi-
demiological protocol was carried out on 10 other farms 
until January 2020 when the ILT again disappeared. A 
total of 540 blood serum samples were collected from 

54 flocks between 2011 to 2013 and 600 samples from 
59 flocks between 2017 to 2020 (ELISA test was rea-
lized from 2011-2013 and 2017-2020). In Algeria, vac-
cination against ILT was not instituted in broiler or in 
any other type of farming. In suspected farms ILT, we 
identified clinical signs and changes in morphopatholo-
gic in morbid subjects and necropsied carcasses respec-
tively as well as the main epidemiological characteris-

th thtics. At the slaughter age (between the 50  and the 60  
day), we calculated the mean live weight in the livestock 
building.

ELISA test
Blood samples from morbid animals were imme-

diately transported under aseptic conditions to the labo-
ratory ESPRETCADE of Chadli Bendjedid University-El 
Tarf. A total of 10 serum samples were taken from di-
seased chickens in each flock to detectthe antibodies 
against infectious laryngotracheitis virus(ILTV). The 
blood serum samples were studied using a commercial 
ELISA kit (HIPRA-CIVTEST AVI-ILT, Spain) including 
microtiter plates 96-well U bottom. The test procedure 
was performed according to the manufacturer's reco-
mmendations. The absorbance at 450 nm was read by 
an ELISA reader and the relative amounts of antibodies 
in chicken samples was calculated by reference to the 
positive control. This relationship wasexpressed as S/P 
ratio (Sample to Positive ratio). Samples with an S/P of 
0.5 or greater contain anti-ILT antibodies and then were 
considered positive; the opposite case, they were con-
sidered negative.

RESULTS AND DISCUSSION

Clinical signs and lesion
The first observed symptoms were sneezing without 

deterioration of the stock general condition. Gradually, 
these disorders become increasingly accented with pro-
stration, respiratory distress with beak open, intense 
groans, nasal and conjunctival purulent mucus, some-
times the presence of blood in the oral cavity. Contami-
nation between congeners was very rapid and death 
occurs after 2 to 3 days. 

The necropsy was performed on fresh carcasses of 
less than 12 hours throughout disease evolution. Initia-
lly, the primary lesion was located at the laryngo-tra-
cheal mucosa which appears bright red colour, haemo-
rrhagic along its length, sometimes containing an abun-
dant purulent exudate or whitish casein at the entrance 
to the trachea. In some individuals, we found blood clots 
in the trachea overflowing into the oral and nasal cavity. 
All the serums collected from sick animals with clinical 
signs and lesions of ILT were tested positive to the 
ELISA test. A total of eight farms in ten during the period 
2011-2013 and nine farms in ten in the period 2017-
2019 were positive to the ELISA test (Table 1 and 2).
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Epidemiological characters
Between 2011 and 2013, diseased animals showed 

clinical signs and lesions of ILT from 35 to 43 days old. 
The disease lasted at least 2 weeks and 3 weeks ma-
ximum with mortality rates have increased steadily for 
two weeks to slowly regress during the third week. The 
morbidity rate was about 80% and the mortality rate 
has varied between 14.7 % and 20.1 % (Table 1). 
Aggravating factors that we have observed are re-
presented mainly by the microclimate parameters that 
are not sufficiently mastered and a non-respected 
health barrier in contrast to the two other healthy farms 
(7 and 9) where the infrastructure quality, manage-
ment and biosecurity were strictly observed. 

The mean slaughter weight was well below the 
standards except for healthy livestock (Table 1). 

During this period, the ILT has spread throughout 
the country exclusively affecting broiler flocks.

At the end of 2013, the cases of ILT became ex-
tremely rare to disappear suddenly after and we didn't 
observe any case of disease until the beginning of 
2017 when cases of ILT reappeared. The obtained re-
sults based on the same diagnostic and the same epi-
demiological protocol previously performed showed 
similar values to those obtained between 2011 and 
2013 with the difference that on the ten farms only one 
that hashigh-performance equipment was not infected 
by the ILT (Table 2). 
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Discussion
In the present study, the history showed that the 

ILT in Algeria would initially appear in 2003 to disappear 
spontaneously a few months later. After a latency period 
-nearly 6 years-, the ILT reappeared in 2011 with simi-
lar epidemiological and pathological characters to disa-
ppear two years later without any specific prophylactic 
use. In 2017 and after five years of absence, this di-
sease is manifested again still in its acute form what 
confirms its emergence and re-emergence character 
with regular latency periods. Simultaneously, cases of 
ILT appeared in Morocco in 2004 (14), in Tunisia in 2012 
(26) and in 2016 (21), which shows that ILT has cross-
border transmission. Other epidemics of ILT occurred in 
several continents during this period. In 2001, an infec-
tion by the ILT virus is declared in herds of broiler chi-
ckens in the southeast of the United States, in the Missi-
ssippi state in 2002-2003 (31). In 2007 and 2015, epi-
demics of ILT occurred in Australia, United States and 
India (27). Between May 2007 and October 2008, 34 
ILT outbreaks are reported in chicken flocks of flesh in 
Italy (24). In Turkey, the first case of ILT in a group of 
laying hens has been reported in 2003 then the epide-
mics have been announced in 2014 and have affected 
the herds for 2 years (32). In November 2010, an ILT 
epidemic has been described in an installation of laying 
hens muILT-age in Brazil; the previous ILT epidemic has 
been reported only in 2002 (28). At the same time, ca-
ses of ILT are found in several countries of Central and 
South America (4), in Peru between 2008 and 2014 
(23) and in Argentina between 2009 and 2011(10). Well 
before 1981, (6) reports the occurrence of sporadic out-
breaks of ILT that laid a persistent problem in the Aus-
tralian poultry industry. The recurrence of a benign form 
of ILT in England has also been announced in 1983 (11). 
The ILT identified in many countries remains a serious 
pathology likely to achieve important avian populations 
with a virus geographic spread pattern (7). The ILT is 
speedy evolving with very high transmissibility but also 
a great capacity to spread in free areas(2). Those epide-
miologic data are in accordance with our spatio-tempo-
ral analysis on the ILT emergence that appears simulta-
neously in many countries and at cyclical periods. Given 
the absence of vaccination in Algeria of avian flocks, the 
herpesvirus responsible cannot be from vaccine strain 
although several evidence than most of the epidemics 
are caused by viruses indistinguishable from the vac-
cine strains of embryonic origin. The start of the disease 
is age 35 and 43 days, the evolution is between 2 and 3 
weeks, high morbidity and mortality rates are the main 
characteristics noted in our investigation. As a general 
rule, most of the chickens are recovering in 10-14 days, 
with extremes of 4 weeks (12).The morbidity and mor-
tality mean rates recorded were 50% and 17% respec-
tively. The serious epizootic forms can cause morbidity 
between 90 and 100%; and mortality from 5 to 70% 

but in general it varies between 10 and 20% (18).
Brandlyin 1936(8) found that 36 series of transfers 

of the ILT virus in the hen's embryos have not reduced 
its virulence or its ability to immunize. In broilers, this 
mortality varies from 0.7% to 50%; the total mortality 
of herds may be underestimated because they are often 
marketed during an epidemic (17). In this study, we 
have recorded poor growth and insufficient slaughter 
weight. The economic importance of the ILT isn't deter-
mined with precision; however, the United States poul-
try industry has suffered losses of several million dollars 
each year from the induced mortalities and losses in 
production (29). We observed that the microclimate pa-
rameters like the ambient temperature, the moisture 
level, the noxious gases and the density have played a 
role in encouraging the virus aggressiveness and the 
spread of this pathology. Clinical signs and lesions of the 
severe form are readily distinguished for the ILT diag-
nostic (30). The clinical signs may vary depending on 
the virus strain, other environmental factors and the 
microclimate (9). Experiences have been set up to 
assess the effects of natural and artificial stress on the 
re-excretion of the ILT virus in chickens infected. Thus, 
the start laying had a significant effect on the total loss 
rate of birds carrying. Nine birds on ten have eliminated 
the virus after the start laying, against only two in the 
three and a half previous weeks (19). We noted an epi-
demiological analogy between the human coronavirus 
(SARS-CoV, MERS-CoV, COVID-19) and the ILT con-
cerning the emergence and re-emergence at regular 
periods, the speedy cross-border spread in countries 
with large polluting economies where the circulation of 
people and traffic transport are intense. The sponta-
neous disappearance of these diseases is explained by a 
gradual weakening of the aggressiveness of the virus 
and viral pressure. To this, it can be added that it is very 
unlikely to find a vaccine given the spatio-temporal 
mutation of the virus and the risk that in this type of pa-
thology, vaccines can on the contrary cause the appea-
rance of the disease.

CONCLUSIONS

This study showed that the ILT is an emergent and 
re-emergent typical disease with spontaneous occu-
rring and disappearing, regular and cyclic latency pe-
riods besides its regional and cross-border nature that 
confer specific characteristics in the field of epidemio-
logy. The occurring and reoccurring of the ILT linked 
with the latency period remain the main factor to ex-
plain. Studies on the viral pressure during the latency 
period until the emergence of the disease could help to 
better understand the infectious nature of this disease. 
Research should focus on prophylactic biotechnological 
mechanisms to mitigate the aggressiveness of the virus 
and viral pressure in the external environment.  
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Finally, these results will contribute to the ILT monito-
ring for the prevention success and the control of this di-
sease where the biosecurity measures remain the only way 
to fluency this disease. ILT can represent a study model for 
emerging human diseases such as the coronavirus.
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