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Highlights

This is the first record of Chlamydia abortus infection in cattle in Pernambuco.

Of the properties studied, 79.2% had at least one infected animal.

The prevalence was higher than the percentage observed in national studies

We identified the following risk factors: pasture rent and breeding system.

Abstract

The objective of this study was to conduct a seroepidemiological survey of Chlamydia abortus infection in 

dairy cattle herds. A total of 303 blood serum samples were collected from 24 property in Vale do Ipanema 

microregion in the state of Pernambuco, Brazil. For the diagnosis of C. abortus infection, a commercial 

enzyme immunoassay kit (ELISA) was used. A prevalence of 34.0% (103/303; 95% CI: 28.7%-39.7%) of 

infected animals was identified. In 79.8% (19/24) of the properties, at least one infected animal was detected. 

The risk factors identified were: semi-intensive system (OR = 3.47, p ≤ 0.000), extensive system (OR = 8.14; 

p ≤ 0.000), supply of water in troughs and directly at the fountain (OR = 2.29, p = 0.002), pasture rent (OR 

= 1.72, p = 0.041), use of artificial insemination (AI) (OR = 3.07, p = 0.002), and use of AI associated with 

natural mount (OR = 2.22, p = 0.003). The occurrence of C. abortus infection in dairy cattle in the state of 

Pernambuco, Brazil, was recorded for the first time. It is concluded that the infection by this agent is present 

in the analyzed herds and that hygienic and sanitary management measures based on the identified risk 

factors should be implemented to avoid reproductive losses and losses to the producers.
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Resumo

 Objetivou-se realizar um inquérito soroepidemiológico da infecção por Chlamydia abortus em rebanhos 

bovinos leiteiros. Foram coletadas 303 amostras de soro sanguíneo de bovinos procedentes de 24 

propriedades da microrregião do Vale do Ipanema no estado de Pernambuco, Brasil. Para o diagnóstico 

da infecção por C. abortus, utilizou-se kit comercial de ensaio imunoenzimático (ELISA). Foi identificada 

uma prevalência de 34,0% (103/303; IC 95% - 28,7% - 39,7%) de animais positivos. Em 79,8% (19/24) das 

propriedades foi detectado pelo menos um animal positivo. Os fatores de risco identificados foram: sistema 

semi-intensivo (OR = 3,47; p= < 0,000), sistema extensivo (OR = 8,14; p = < 0,000); fornecimento de água 

em cochos e diretamente na fonte (OR = 2,29; p = 0,002); aluguel de pasto (OR = 1,72; p = 0,041); uso de 

inseminação artificial (IA) (OR = 3,07; p = 0,002) e uso de IA associado à monta natural (OR = 2,22; p = 0,003). 

Registra-se, pela primeira vez, a ocorrência da infecção por C. abortus em bovinos no estado de Pernambuco, 

Brasil. Conclui-se que a infecção por esse agente está presente nos rebanhos analisados e que medidas de 

manejo higiênico-sanitário baseadas nos fatores de risco identificados devem ser implementadas com o 

intuito de evitar perdas reprodutivas e prejuízos para os produtores. 

Palavras-chave: Doença reprodutiva. Infecção bacteriana. Vaca de leite. 

Introduction

Chlamydia abortus (C. abortus) is a 
obligate intracellular gram-negative bacterium 
with a coccoid shape, capable of infecting and 
causing disease in humans, mammals, and 
birds (Horn, 2015; Seth-Smith et al., 2017). 

Chlamydiosis is a disease requiring 
mandatory notification to the (World 
Organization for Animal Health [OIE], 2016), with 
a high prevalence in the dairy cattle population 
worldwide (Kauffold, Wehrend, & Sigmarsson, 
2014). The disease occurs mostly in Europe 
and the United States (Niemczuk, 2005), and 
the interest in this research has been growing 
due to the occurrence of abortion outbreaks in 
herds in England since the 1990s (Wilson et al., 
2012).

In Brazil, the first isolation was 
described in the state of Pará in buffalo lungs 
in a slaughterhouse (Freitas & Machado, 1988). 
Later, it was also isolated in bull seminal fluid with 
vesiculitis (Gomes, Wald, Machado, & Silveira, 

2001). There are only two seroepidemiological 
studies on cattle chlamydiosis in the country 
conducted in the states of São Paulo and 
Paraná (Igayara-Souza et al., 2004; Zacarias et 
al., 2009). 

Some risk factors have already been 
associated with Chlamydia spp. infection 
in cattle, such as herds with fewer than 35 
matrices, confined or semi-confined herds, no 
withdrawal of abortion products on pastures, 
pasture rental (Zacarias et al., 2009), purchase 
of animals for replacement, use of natural 
mount, and absence of individual birth pen 
(Kemmerling, Müller, Mielenz, & Sauerwein, 
2009). The use of disinfectants and the 
cleanliness of the facilities were considered 
protective factors (Talafha, Ababneh, Ababneh, 
& Al-Majali, 2012).

These bacteria cause reproductive 
problems among other disorders. The most 
important are enzootic abortion in goats and 
sheep, and epizootic in cattle (OIE, 2016). 
In addition to abortion, there is a common 
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occurrence of endometritis, vaginitis, return 
to heat, irregular estrus, and the increased 
interval between births (Longbottom & Coulter, 
2003; Godin et al., 2008).

Reproductive disorders that cause 
abortions and infertility have a negative 
economic impact on cattle farming and, in 
some countries, are the main causes of discard 
in dairy herds (Godin et al., 2008; Wilson et al., 
2012). In Brazil, Moura (2012) estimated that 
an abortion at the end of pregnancy costs 
approximately $742.00/cow/year. C. abortus 
is a pathogen of high economic importance 
for raising ruminants because it causes such 
disorders (Seth-Smith et al., 2017). 

Thus, the objective of this study was to 
conduct an epidemiological study of C. abortus 
infection in dairy cattle.

Material and Methods

Study area 

The study was conducted in the 
municipalities of Águas Belas, Itaíba, 
Tupanatinga, Buíque, Pedra, and Venturosa, 
which make up the microregion of Vale do 
Ipanema in the Agreste region of Pernambuco, 
where, according to the Instituto Brasileiro de 
Geografia e Estatística [IBGE] (2016), 99,872 
cows were milked out of a total herd of 210,816 
cattle.   

Sampling

The sample of the number of 
properties composed of 8,001 milk-producing 
establishments in the municipalities that make 
up the Vale do Ipanema microregion (IBGE, 
2006). Following the average prevalence in 

studies conducted in Brazil for C. abortus 
infection (Igayara-Souza et al., 2004; Zacarias 
et al., 2009), a minimum of 21 properties is 
required. For this study, 24 properties were 
selected.

The number of cows in each property 
(secondary unit) was calculated with the aid of 
the WinEpi algorithm, using prevalence values 
of 5.3% and 1.42%, referencing the studies 
of Igayara-Souza et al. (2004) and Zacarias et 
al. (2009), respectively. The studies provided 
an average prevalence of 3.36%, a statistical 
error of 8%, and a confidence interval (CI) of 
95% to calculate the number of properties, 
totaling 303 animals. 

Sample collection and processing

Blood was collected by coccygeal 
venipuncture in dairy cows of reproductive age 
(2 years and above) using vacuum tubes, which 
were identified and sent to the laboratory to 
obtain the serum. Subsequently, the samples 
were frozen at -20 ºC until their processing.

For the diagnosis of C. abortus infection, 
the samples were submitted to the enzyme-
linked immunosorbent assay (ELISA), using 
a commercial kit, following the methodology 
described by the manufacturer. The results were 
classified as positive, negative, or inconclusive. 
For the study of risk factors, inconclusive 
samples were considered negative.

Questionnaire application

For the study of risk factors, 
questionnaires consisting of objective 
questions were applied, addressing matters 
about hygienic-sanitary and reproductive 
management.
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Statistical analysis

To calculate the prevalence, the 
dispersion of the relative and absolute 
frequencies of the results obtained in the 
serological test were used. To identify the 
associated risk factors, a univariate analysis of 
the variables of interest was performed using 
Pearson’s chi-square test or Fisher’s exact 
test, when necessary. Subsequently, a logistic 
regression analysis was performed, considering 
the serological exam as a dependent variable 
(positive or negative). The independent or 
explanatory variables considered in the 
model were those that presented statistical 
significance <0.20. This probability was 

stipulated so that possible risk factors were 
not excluded from the analysis (Hosmer & 
Lemeshow, 1989). The Epi Info 7 program was 
used to perform statistical calculations.

Spatial characterization

The coordinates were obtained through 
the georeferencing of properties using the 
global positioning system and launched 
in the QGIS 3.0 software (free geographic 
information system) for the elaboration of 
Figure 1. The classification of prevalence 
obtained as low and high was performed using 
the SPSS software based on the 25th and 75th 
percentiles, respectively.

Figure 1. Spatial distribution of the prevalence of infection by 
Chlamydia abortus in cattle herds in the microregion of Vale do Ipanema 
microregion in Pernambuco.
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Results and Discussion

The occurrence of C. abortus infection 
in dairy cattle in the state of Pernambuco, 
Brazil, was recorded for the first time. Table 
1 shows a prevalence of 34% in C. abortus 
infection observed in this study (103/303; CI 
28.7-39.7%), close to the research conducted 
in Sweden, 28.0% (Godin et al., 2008) and 
Poland, 30.1%) (Czerwińska & Niemczuk, 
2015). In Brazil, the prevalence determined 
in epidemiological studies is lower than that 
found in this study. The spatial distribution of C. 
abortus infection in cattle is shown in Figure 1.

The difference in the results found in 
epidemiological surveys (Igayara-Souza et 
al., 2004; Zacarias et al., 2009) may be related 
to management conditions used in different 
regions in the country in previous studies and to 
the sample design and diagnostic techniques 
used, since they used complement fixation as a 
diagnostic method. Czerwińska and Niemczuk 
(2015) stated that, although recommended 
by the OIE, complement fixation presents 
less diagnostic sensitivity when compared to 
commercial ELISA tests because complement 
fixation detects only IgG1 immunoglobulins, 
which may justify the higher prevalence found 
in this study.

Table 1
Prevalence of Chlamydia abortus infection in cattle, in Vale do Ipanema microregion in Pernambuco

Result % No. of positives/total Confidence Interval (CI)

Positive 34.0 103/303 28.7%-39.7%

Negative 59.7 181/303 54.0%-65.3%

Inconclusive 6.3 19/303 3.9%-9.8%

When analyzing the inconclusive results 
(6.3%), one must consider the occurrence of a 
cross-reaction with gram-negative bacteria 
that is documented, mainly with Chlamydia 
pecorum (Buendia et al., 2001; Selim, 2016) to 
justify such results. However, research must be 
conducted using direct methods to confirm the 
real participation of C. pecorum in cattle herds 
since there are no reports of cattle infection by 
this agent in the literature in Brazil.

Of the 24 properties studied, 19 
(79.2%) had at least one infected animal 
with a prevalence ranging from 12.5-81.3%. 
This high percentage is disturbing from an 
epidemiological perspective as there is a very 
intense animal trade in the region. This can also 
have a significant impact on the spread of the 

pathogen, given that the health status of herds 
is not well known. The replacement of animals 
is a risk factor in free properties of Chlamydia 
spp. for not knowing the health status and 
for not performing quarantine with the use of 
diagnostic tests (Kemmerling et al., 2009). 

In this study, the identified risk factors 
were as follows: system of semi-intensive (OR 
= 3.47; p <0.000) and extensive (OR = 8.14; p 
<0.000) breeding, and pasture rental (OR = 1.72; 
p = 0.041) as shown in Tables 2 and 3. These 
results are partially in accord with those found 
by Zacarias et al. (2009), who obtained the 
variables semi-intensive breeding and pasture 
rent as risk factors for C. abortus infection in 
cattle.
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Table 2
Analysis of risk factors (general characteristics, food management, and sanitary hygiene) associated 
with Chlamydia abortus infection in cattle in Vale do Ipanema microregion in Pernambuco

Variable No.
ELISA

(Positive)
p value

Logistic Regression

OR CI (95%) p value

Breeding system

Intensive 67 10 (14.9%)

<0.000

-

Semi-intensive 219 83 (37.9%) 3.47 1.68-7.18 <0.000

Extensive 17 10 (58.8%) 8.14 2.51-26.41 <0.000

Common troughs

Yes 30 16 (46.7%)
0.091 1.80 0.84-3.87 0.126

No 273 184 (32.6%)

Water source

Running water 19 6 (31.6%)

0.016

-

Still water 176 49 (27.8%) 0.83 0.30-2.32 0.731

Both 108 48 (44.4%) 1.73 0.61-4.89 0.299

Water supply

Trough 155 40 (25.8%)

0.006

-

Fountain 42 16 (38.1%) 1.76 0.86-3.63 0.120

Both 106 47 (44.3%) 2.29 1.35-3.87 0.002

Animals purchased for replacement

Yes 138 44 (31.9%)
0.278

No 165 59 (35.8%)

Origin of animals

Free fair 7 2 (28.6%)

0.653Neighbor herds 93 32 (34.4%)

Others 38 10 (26.3%)

Performs quarantine

Yes 8 1 (12.5%)
0.211

No 130 43 (33.1%)

Pasture rent

Yes 118 45(38.1%)
0.137 1.72 1.02-2.92 0.041

No 185 58(31.3%)

Lends grazing to third parties

Yes 42 18 (42.9)
0.129 1.93 0.94-3.93 0.070

No 261 85 (32.6)

Presence of flooded areas

Yes 172 53 (30.8%)
0.112 1.38 0.85-2.23 0.181

No 131 50 (38.2%)
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Table 3
Analysis of risk factors (reproductive management) associated with Chlamydia abortus infection in 
cattle in Vale do Ipanema microregion in Pernambuco

Variable No.
ELISA

(Positive)
p value

Regressão Logística

OR CI (95%) p value

Reproductive management

Natural mount 176 45 (25.6%)

<0.000

-

Artificial Insemination (AI) 37 19 (51.4%) 3.07 1.48-6.36 0.002

Use of AI-associated with natural mount 90 39 (43.3%) 2.22 1.30-3.80 0.003

Features animals with a history of 
reproductive problems

Yes 276 91 (33.0%)
0.161 1.62 0.73-3.61 0.233

No 27 12 (44.4%)

Abortion historic

Yes 234 80 (34.2%)
0.202

No 42 11 (26.2%)

Period when abortion occurs

1/3 39 15 (38.5%)

0.102

-

2/3 114 41 (36.0%) 0.89 0.42-1.90 0.780

3/3 64 14 (21.9%) 0.44 0.18-1.07 0.072

Isolation of animals with reproductive 
diseases

Yes 19 6 (31.6%)
0.557

No 257 85 (33.1%)

It is known that the main form of 
transmission of C. abortus occurs through 
contaminated water and food ingestion by 
elementary bodies eliminated in placental 
remains and uterine discharges (Longbottom 
& Coulter, 2003). In addition, the agent is 
remarkably resistant to dry, cool, and light-
sheltered conditions (Reinhold, Sachse, & 
Kaltenboeck, 2011). The conditions mentioned 
are common in the studied region, and more 
favorable conditions were observed mainly 
around water and food troughs as well as 
shading areas, where the removal of feces is 
not frequent, and its accumulation allows the 

creation of a favorable environment for the 
maintenance of C. abortus.

Pasture rental, a common practice in 
the region during rainy periods, may favor not 
only the transmission of C. abortus, but also 
other pathogenic microorganisms through 
contact with animals from different properties 
with unknown health status. These animals 
can act as sources of infection (Zacarias 
et al., 2009); therefore, pasture rental is not 
recommended. Another point to be highlighted 
as a risk factor is the supply of water, both 
in the trough and directly at the fountain 
(OR = 2.29; p = 0.002). Beyond these issues, 
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dessedentation habits and the method water 
is offered to animals can be closely linked to 
the transmission of the agent. Chlamydia spp. 
manage to survive in water for an expressive 
time (Reinhold et al., 2011; Talafha et al., 2012). 
In the sampled properties, it was possible to 
identify places of dessedentation that provide 
these conditions of survival for the bacteria. 
The animals generally drink from small wells 
of water formed in the pastures or in troughs 
where there is accumulation of feces and mud 
and a maintained microclimate that favors the 
survival of this microorganism.

Regarding reproductive management, 
the use of artificial insemination (AI) (OR = 
3.07; p = 0.002) and properties that use the 
AI technique associated with natural mount 
(OR = 2.22; p = 0.003) were considered as risk 
factors. Research has shown the presence of 
this bacterium in semen (Gomes et al., 2001) 
and its potential for transmission (Teankum 
et al., 2007; Karlsson, Alenius, Björkman, 
Persson, & Englund, 2010; Kauffold et al., 
2014). Kemmerling et al. (2009) affirm that a 
herd is more susceptible when using natural 
mount, as bulls usually spend more time on the 
properties and cover a larger number of cows, 
which increases the chances of spreading 
the agent within the herd. Since the tests for 
detection of Chlamydia spp. are not included 
in the sanitary requirements for semen 
collection and processing of the OIE (2017), 
the inclusion of this agent in the laboratory 
testing routine of breeders at insemination 
centers can be of great value. It is important to 
note that cryopreservation does not eliminate 
the bacteria (Storz, Carroll, Stephenson, Ball, & 
Eugster, 1976). 

Regarding the history of abortions 
on the properties, there was no significant 
association with C. abortus infection (p = 
0.202). However, there was a greater number 
of seropositive animals on properties that 
had a history of abortion (34.2%). This result 
is in accord with those found by Cavirani et 
al. (2001), Wang, Shieh and Liao (2001), and 
Wehnred, Failing, Hauser, Jäger and Bostedt 
(2005), who obtained a higher percentage of 
infected animals in bovine herds with a history 
of abortion. This result suggests that C. abortus 
may be important in the etiology of abortions 
in the studied herds. Research using direct 
diagnostic methods, such as polymerase chain 
reaction and immunohistochemistry, should 
be carried out to confirm the real participation 
of the agent in cases of abortion (Sachse et al., 
2009).

Another point to be highlighted is that 
there are no commercially available vaccines 
against the agent Chlamydia spp. in cattle 
on the market, nationally and internationally, 
and accredited laboratories conducting this 
diagnosis on a commercial scale in Brazil. 
Therefore, it is suggested that epidemiological 
studies be carried out at the national level 
to determine the real economic impact that 
this agent may have on the beef and cattle 
production chain, to support control and 
prevention programs. Public health services 
need to be alerted as it is a zoonotic disease. 
Studies should be conducted in an attempt 
to isolate the bacterium in abortions to prove 
its direct action in these cases and apply 
hygienic-sanitary management measures 
based on the identified risk factors to avoid 
probable reproductive and financial losses for 
producers. 
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Conclusion

It is concluded that C. abortus infection 
occurs in dairy cattle. 
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