
O R I G I N A L  R E S E A R C H

Analysis of Electrocardiogram Among 108 
Patients with Brucella

Li-Hong Lu 
Yu-Qing Song 
Qi-Ming Wu 
Zhao Wang 
Yong-Fu Chen 
Qian Dong 
Xiao-Tao Han

Department of Cardiology, Beijing Ditan 
Hospital, Capital Medical University, 
Beijing, 100015, People’s Republic of 
China 

Objective: To improve our knowledge of cardiac manifestations caused by brucellosis 
through analyzing abnormal electrocardiograms of patients infected with brucella.
Methods: A total of 108 cases were enrolled, and their electrocardiograms were analyzed 
and summarized retrospectively.
Results: Among 108 cases, 77 (71.3%) had a normal electrocardiogram, and 31 (28.7%) had 
an abnormal electrocardiogram. There were 13 cases with nodal tachycardia (12%), 9 cases 
with sinus bradycardia (8%), 7 cases with sinus arrhythmia (6%), 8 cases with left ventricular 
high voltage (7%), 13 cases with abnormal ST segment and T wave (12%), 2 cases with 
abnormal Q wave (1.85%), 3 cases with complete right bundle branch block (2.78%), 3 cases 
with ventricular premature beat (2.78%), 1 case with left anterior fascicular block (0.9%), 1 
case with first degree a-v block (0.9%), 1 case with QT internal prolongation (0.9%), 1 case 
with poor R wave progression (0.9%), and 1 case with short PR interval (0.9%).
Conclusion: The cardiac manifestations of brucellosis were rare, but the mortality was high. 
Patients with abnormal electrocardiogram should have improved echocardiography in time. 
Early detection of the abnormal electrocardiogram could give a hint of cardiac damage to 
avoid the serious consequences.
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Introduction
Brucellosis is an anthropozoonosis caused by brucella. In recent years, the incidence rate 
of brucellosis in the world gradually increased year by year.1,2 Brucellosis, a systemic 
disease involving multiple organs and systems, is characterized by long-term recurrent 
fever, hyperhidrosis, feebleness, arthralgia, hepatomegaly and splenomegaly. 
Endocarditis caused by brucella was a rare disease and reported little abroad and at 
home recently.4–9 Brucellosis can invade multiple organs and systems, which usually 
happened in the bone and joint, and involved urogenital system, respiratory system, 
digestive system, nervous system, blood system, skin and eyes.10,11 The involvement of 
heart was rare, and characterized by endocarditis, myocarditis, pericarditis and 
endarteritis,12 and endocarditis that happened in the 1–2% patients affected was the 
main cause of death from brucellosis. Recently, the incidence rate of the infective 
endocarditis was only 0.4%, which was usually characterized by fever, cardiac murmur, 
hepatomegaly, and splenomegaly. Between 3–11 months after the appearance of clinical 
symptoms of brucella infection, neoplasm in the heart valve and heart failure were found.

Although damage of cardiovascular system caused by brucellosis was relatively 
rare, once the heart or central nervous system was invaded by brucella, patients’ lives 
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were in danger, and this was the main cause of death from 
the disease.3 When invading the heart, brucella could give 
rise to endocarditis, myocarditis, pericarditis, etc., on which 
the reports were few, let alone electrocardiogram results. 
Electrocardiograms are always used as early warning of 
cardiac damage. In our study, the electrocardiograms of 
108 cases in our hospital from Sep 2012 to Jun 2018 were 
analyzed retrospectively to explore the possible cardiac 
abnormalities in the hope of early detection and treatment.

Materials and Methods
The Source of Materials
This was a retrospective study. 108 cases were diagnosed 
as brucellosis in the Beijing Ditan Hospital Capital 
Medical University from Sep 2012 to Jun 2018. Their 
data of manifestations and electrocardiograms was col
lected. The selection of ECG changes of interest is based 
on previous studies.3,4 The ECG was performed on the 
first day of admission. The Ethics approval was obtained 
from the hospital’s institutional review board, and 
informed consent was obtained from every patient.

Diagnostic Criteria
Standards of diagnosis and stages were from the guidelines 
of diagnosis and treatment of brucellosis issued by the 
Ministry of Health in 2012.

Statistical Analysis
Data were analyzed using SPSS version 22.0. The mea
surement data were expressed by mean±standard devia
tion. The enumeration data were expressed by case, and 
the percentage was calculated.

Results
The Basic Characteristics of Participants
108 participants were included in this study. Their average 
age was 49.66±15.74 years old. Among them, there were 
83 men with an average age of 49.47±16.33 years old, and 
25 women with an average age of 50.28±13.27 years old. 
There were 32 patients with abnormal sinus rhythm prior 
to brucella infection.

The Manifestations of 108 Cases
There were 4 cases with spondylitis (3.7%), 4 cases with 
arthritis (3.7%), 2 cases with abnormal liver functions 
(1.85%), 1 case with meningitis (0.9%), 1 case with 
brain abscess (0.9%), 1 case with paravertebral abscess 

(0.9%), 1 case with orchitis (0.9%), and 1 case with 
chronic hepatitis (0.9%). The details are shown in Table 1.

The Electrocardiograms of 108 Cases
Among the 108 cases, 77 (71.3%) had a normal electro
cardiogram, and 31 (28.7%) had an abnormal electrocar
diogram. There were 13 cases with nodal tachycardia 
(12%), 9 cases with sinus bradycardia (8%), 7 cases with 
sinus arrhythmia (6%), 8 cases with left ventricular high 
voltage (7%), 13 cases with abnormal ST segment and 
T wave (12%), 2 cases with abnormal Q wave (1.85%), 
3 cases with complete right bundle branch block (2.78%), 
3 cases with ventricular premature beat (2.78%), 1 case 
with left anterior fascicular block (0.9%), 1 case with first 
degree a-v block (0.9%), 1 case with QT internal prolon
gation (0.9%), 1 case with poor R wave progression 
(0.9%), and 1 case with short PR interval (0.9%). The 
details are shown in Table 2.

Discussion
In the present study, due to the rare occurrence of brucel
losis with cardiovascular disease, none of the 108 cases 
was found with cardiovascular disease, but there were 31 
cases with an abnormal electrocardiogram (28.7%), which 
might be caused by the inadequate attention paid to the 
cardiac damage. If the patients with an abnormal electro
cardiogram had undergone further examination of their 
hearts, some disease related with heart might have been 
discovered. As manifestations related with heart could put 
patients’ lives in danger, patients with brucellosis and 
abnormal electrocardiograms should have further exami
nation to detect whether cardiac disease exists or not

Endocarditis caused by brucella is a rare disease and 
has been reported little abroad and at home recently.4–9 Ma 
et al.13 reported 4 relevant cases characterized by recurrent 
fever and I–II grade of cardiac function. For the 4 cases, 
they did not have an increase of leucocyte count and 

Table 1 Manifestations of 108 Patients

Complications N/108 Percentage %

Spondylitis 4/108 3.7%
Arthritis 4/108 3.7%

Paravertebral abscess 1/108 0.9%

Meningitis 1/108 0.9%
Brain abscess 1/108 0.9%

Chronic hepatitis 1/108 0.9%

Abnormal liver function 2/108 1.85%
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category. For the patients with long disease course, they 
experienced anemia, and even a decrease of white blood 
cells happened in the most seriously ill patients. Their 
serum agglutination test was positive, and when blood 
was collected under fever and cultured, the positive rate 
was higher. Ma and Li reported that the brucellosis 
involved endocardium, which was characterized by fever, 
cardiac murmur, anemia and organ embolism caused by 
bacterial embolus falling off.14 Liu et al. reported that 
there were 60 of 229 cases with brucellosis experiencing 
the manifestations, and one of them suffered myocarditis 
(0.44%).15

Besides, there were 31 cases with an abnormal electro
cardiogram (28.7%), and among them, patients with nodal 
tachycardia were the most, which might be related with the 
fever caused by infection. Sinus bradycardia, changes of 
ST segment and T wave, abnormal Q wave, premature 
ventricular beats, bundle branch block, poor R wave pro
gression, etc. might be related with myocardial damage 
caused by infection. The other abnormal electrocardio
gram might be caused by the changes of basis of 
electrocardiogram.

There are some limitations in our study. Firstly, this 
study was not a randomized controlled trial. Secondly, 
the sample size was limited, e.g., many findings were 
reflecting on 1/108 (0.9%), thus another trial with large 
sample size was needed. Also, there was not enough 
information about clinical follow-up data, which should 
be further researched. Thirdly, there were not enough 

data about the repetitive ECG, which should be further 
researched. Fourthly, this study does not include struc
tural changes, but only ECG findings. This is just a basic 
descriptive statistical analysis, no contingency analysis 
was performed. While very basic demographic data var
ied significantly in some variables (e.g. 3/4 of the study 
population were males), no statistical analysis was per
formed to examine outcomes in the context of an inter
esting finding (significant gender variation in the cohort).

In summary, brucella can involve multiple organs and 
systems in the whole body, with various clinical manifesta
tions. Cardiovascular system involvement was relatively 
rare, which can be manifested as endocarditis, vasculitis 
and myocarditis. Endocarditis is an uncommon but leading 
cause of death. Electrocardiogram examination is simple and 
feasible. For patients infected with brucella who have an 
abnormal electrocardiogram, relevant examinations should 
be conducted in time to further clarify the heart condition.
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