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Abstract

Background: Brucellosis is the most common zoonotic disease in Iran, imposing a significant financial burden on the healthcare
system. The diversity of non-specific clinical manifestations of this disease can lead to misdiagnosis or delayed diagnosis. Therefore,
it is important to pay attention to other aspects of this disease.
Objectives: This study aimed to determine the epidemiology, clinical and laboratory manifestations, and outcomes of brucellosis.
Methods: In this cross-sectional study, brucellosis patients, admitted to three hospitals, affiliated to Shahid Beheshti University of
Medical Sciences (Tehran, Iran) from April 2015 to September 2020, were examined. The patients’ medical records were reviewed for
epidemiological, clinical, and laboratory findings. The outcomes of the disease were evaluated by phone calls.
Results: Of the 104 patients included in this study, 53.8% were male, and 46.2% were female. The mean age of the patients was 43.07
± 18.521 years. Unpasteurized dairy consumption and contact with livestock were reported in 60.6 and 27.9% of the patients, re-
spectively. Also, 23.1% of the patients had high-risk occupations. The most common symptoms included fever (80.8%), chills (58.7%),
backache (55.8%), and sweating (51%). The most common complication was osteoarticular involvement (21.2%), followed by neuro-
brucellosis (6.7%). Elevated alkaline phosphatase (89.7%), anemia (67.3%), increased C-reactive protein (57.7%), and increased erythro-
cyte sedimentation rate (48.1%) were common laboratory findings. The rates of improvement, treatment failure, and relapse were
86.9, 9.1, and 4%, respectively. There was no significant relationship between the rate of improvement and the antibiotic regimen.
However, the most common cause of treatment failure was the patient’s poor compliance with treatment.
Conclusions: The diversity of non-specific clinical manifestations of brucellosis is a diagnostic challenge. Therefore, physicians
must request laboratory tests to evaluate brucellosis after taking a precise epidemiological and clinical history of suspected cases.
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1. Background

Brucellosis, as the most common zoonotic disease, is
caused by Brucella species, which are Gram-negative coc-
cobacilli. This disease is considered a serious threat to pub-
lic health worldwide (1) and is endemic to Middle Eastern
countries, especially Iran. Statistics show that the annual
incidence of brucellosis, estimated at 1: 100,000 in Iran, is
increasing (2, 3). People who consume unpasteurized dairy
products or undercooked meat products, as well as those
who have contact with livestock, are exposed to a higher
risk of infection (4). Also, certain occupational groups,
such as livestock breeders, butchers, slaughterhouse work-
ers, veterinarians, and laboratory staff, are considered as
high-risk groups (5).

The main clinical manifestations of brucellosis in-
clude fever, fatigue, arthralgia, muscle pain, night sweats,

chills, weight loss, splenomegaly, and hepatomegaly, re-
spectively (6). Brucellosis also causes complications in var-
ious systems, including the osteoarticular, nervous, uro-
genital, gastrointestinal, hematologic, and cardiovascular
systems. The broad spectrum of the clinical manifestations
of this disease makes it similar to other systemic and lo-
cal diseases, resulting in delayed diagnosis or misdiagno-
sis (7). Considering the diversity of non-specific clinical
manifestations of brucellosis, it is necessary to identify the
risk factors and perform laboratory tests to diagnose the
disease.

According to national guidelines, detection of
agglutinating antibodies through Wright test and 2-
mercaptoethanol (2ME) test, besides the assessment of
clinical symptoms, has a high diagnostic value for brucel-
losis (8). The results of other laboratory tests are usually
normal in this disease, although abnormalities in the

Copyright © 2021, Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly
cited.

http://dx.doi.org/10.5812/archcid.111546
https://crossmark.crossref.org/dialog/?doi=10.5812/archcid.111546&domain=pdf
https://orcid.org/0000-0003-2278-5390
https://orcid.org/0000-0001-8494-0611
https://orcid.org/0000-0002-9101-4066


Keyvanfar A et al.

erythrocyte sedimentation rate (ESR), C-reactive protein
(CRP), complete blood count (CBC), and serum levels of
liver enzymes have been reported (9). The World Health
Organization (WHO) recommends the combination of
oral rifampin with doxycycline for six weeks for the treat-
ment of patients with acute brucellosis. Nevertheless,
physicians may prescribe other antibiotic combinations.
Despite the use of combination therapy and long-term
treatment, treatment failure, and relapse may occur,
which are major challenges in the treatment of brucellosis
(10).

2. Objectives

This study aimed to identify the epidemiology, clinical
and laboratory manifestations, and outcomes of brucel-
losis in patients. By increasing the available information
about different aspects of brucellosis, we can help physi-
cians and health officials in the treatment and manage-
ment of this disease.

3. Methods

3.1. Study Design and Setting

In this cross-sectional study, brucellosis patients ad-
mitted to three hospitals affiliated to Shahid Beheshti Uni-
versity of Medical Sciences, Tehran, Iran, between April
2015 and September 2020, were included. This study was
conducted at Loghman Hakim, Imam Hossein, and Shahid
Labbafinejad hospitals.

3.2. Data Collection

The patients’ medical records were reviewed for epi-
demiological findings, clinical manifestations, laboratory
and imaging findings, and treatments. The patients were
followed-up by phone calls to determine the rates of re-
lapse and treatment failure. The diagnosis of brucellosis
was based on clinical manifestations, along with the re-
sults of confirmatory tests. The clinical manifestations in-
cluded the symptoms and signs of brucellosis. The confir-
matory tests included a positive serum agglutination test
or positive culture. According to the national guidelines,
titers of ≥ 1: 80 and ≥ 1: 40 on Wright and 2ME tests were
considered positive, respectively (11). Also, ESR, CRP, CBC,
and the serum levels of liver enzymes and bilirubin were
extracted from the medical profiles of patients.

In this study, a white blood cell (WBC) count of 4,000
to 10,000 cells/µL was considered normal. Anemia was
defined as a hemoglobin level < 13 g/L. Also, a platelet
count between 150,000 and 400,000 cells/µL was consid-
ered normal. On the other hand, ESR > 30 mm/h, CRP >
10 mg/L, creatinine level > 1.5 mg/dL, AST > 40 U/L, ALT >
40U/L, ALP > 115U/L, and total bilirubin > 1.5 mg/dL were

considered to be elevated. The osteoarticular complica-
tions were confirmed by imaging. Neurobrucellosis was
confirmed by lumbar puncture and cerebrospinal fluid
(CSF) analysis. Suspected cases of endocarditis were ruled
out by echocardiography. Also, epididymo-orchitis was di-
agnosed by sonography.

3.3. Data Analysis

The obtained data were processed in SPSS version 18.0.
For descriptive variables, frequency, percentage, mean,
and standard deviation were reported. Qualitative vari-
ables were compared between the groups, using Pearson’s
chi-square and binomial tests. One sample t-test was also
used to analyze quantitative variables. P-value < 0.05 was
considered statistically significant.

3.4. Ethical Considerations

This study was approved by the Ethics Committee of
School of Medicine of Shahid Beheshti University of Med-
ical Sciences (approval ID: IR.SBMU.MSP.REC.1399.142). The
study was conducted in accordance with the Declaration of
Helsinki (2000), and the patients’ information remained
confidential.

4. Results

4.1. Demographic and Epidemiological Characteristics

A total of 104 patients were included in this study. The
detailed demographic and epidemiological characteristics
of the patients are shown in Table 1. Overall, 56 (53.8%) pa-
tients were male, and 48 (46.2%) were female; there was
no significant difference between males and females (P =
0.493). The mean age of the patients was 43.07 ± 18.521
years (range: 2 - 81 years). There was a significant differ-
ence between different age groups in terms of frequency
(P = 0.001). Most of the patients (n = 63, 60.6%) had a his-
tory of dairy consumption, 29 (27.9%) patients had contact
with livestock, and 21 (20.2%) patients were livestock breed-
ers. The results showed that 70 (67.3%) patients were in the
acute phase of the disease, while 34 (32.7%) patients were in
the chronic phase. The number of men was higher in the
acute phase (P = 0.041). However, there was no significant
difference between patients in the chronic phase in terms
of gender (P = 0.121).

4.2. Clinical Characteristics and Complications

Table 2 shows the clinical characteristics of the pa-
tients, including the symptoms, signs, and complications.
The most common symptoms were fever (80.8%), chills
(58.7%), backache (55.8%), and sweating (51%), and the most
frequent sign was splenomegaly (15.4%). The most com-
mon complication was osteoarticular involvement (21.2%),
followed by neurobrucellosis (6.7%). Also, 19 (18.3%) cases
had a fever of unknown origin (FUO).
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Table 1. Demographic and Epidemiological Characteristics of the Patients (n = 104)

Variables Values

Gender

Male 56 (53.8)

Female 48 (46.2)

Age group

Mean age 43.07 ± 18.521

≤ 20 years 11 (10.6)

21 - 40 years 37 (35.6)

41 - 60 years 35 (33.7)

> 60 years 21 (20.2)

Province

Tehran 53 (51)

Lorestan 13 (12.5)

Hamedan 7 (6.7)

Kurdistan 5 (4.8)

Zanjan 4 (3.8)

Others 22 (21.2)

Risk factors over the past three months

Dairy consumption 63 (60.6)

Contact with livestock 29 (27.9)

Travel to endemic regions 8 (7.7)

Family history of brucellosis 5 (4.8)

Occupation

Livestock breeder 21 (20.2)

Laboratory staff 2 (1.9)

Veterinarian 1 (1.0)

Others 80 (76.9)

Duration

Acute phase (< 3 months) 70 (67.3)

Chronic phase (> 3 months) 34 (32.7)

a Values are expressed as No. (%) or mean ± SD unless otherwise indicated.

4.3. Laboratory Findings

Table 3 presents the hematological and biochemical
findings of the patients. The most common abnormal
hematological presentations were anemia (67.3%), leuko-
cytosis (11.9%), and thrombocytopenia (11.1%). The mean
hemoglobin level was 11.75 ± 1.66 g/L. There was a signif-
icant difference between the mean hemoglobin level and
its lower limit of normal (P < 0.001). The mean leukocyte
count and platelet count were within the normal ranges;
there were significant differences between their mean val-
ues and the lower limits of normal (P < 0.001).

Among biochemical findings, elevated ALP (89.7%), el-
evated CRP (57.7%), and elevated ESR (48.1%) were the most
common. There were significant differences between the
mean ESR and CRP and their upper limits of normal (P <
0.001). Also, there was a significant difference between the
mean ALP and its upper limit of normal (P < 0.001). De-
spite the higher mean levels of AST and ALT relative to the
normal ranges, there were no significant differences be-
tween their mean levels and their upper limits of normal

Table 2. Clinical Characteristics and Complications of the Patients (n = 104)

Variables No. (%)

Symptoms

Fever 84 (80.8)

Chills 61 (58.7)

Backache 58 (55.8)

Sweating 53 (51.0)

Weight loss 46 (44.2)

Fatigue 45 (43.3)

Muscle pain 43 (41.3)

Anorexia 35 (33.7)

Peripheral arthralgia 35 (33.7)

Headache 32 (30.8)

Nausea 25 (24.0)

Cough 11 (10.6)

Abdominal pain 11 (10.6)

Gait disorder 11 (10.6)

Testicular pain 8 (7.7)

Dysuria 7 (6.7)

Blurred vision 4 (3.8)

Loss of consciousness 1 (1.0)

FUO 19 (18.3)

Signs

Splenomegaly 16 (15.4)

Hepatomegaly 3 (2.9)

Lymphadenopathy 1 (1.0)

Complications

Osteoarticular involvement 22 (21.2)

Spondylitis 12

Sacroiliitis 6

Osteomyelitis 2

Local abscess 2

Neurobrucellosis 7 (6.7)

Gastrointestinal involvement 5 (4.8)

Cholecystitis 4

Pancreatitis 1

Epididymo-orchitis 5 (4.8)

Skin presentations 5 (4.8)

Macular rashes 3

Acnes 1

Petechial rashes 1

Endocarditis 0 (0)

(P = 0.843 and P = 0.920, respectively). Table 4 presents the
serological findings of the patients.

4.4. Treatments and Outcomes

The most common therapeutic regimens were doxy-
cycline + rifampin (39.4%) and doxycycline + rifampin +

Arch Clin Infect Dis. 2021; 16(2):e111546. 3



Keyvanfar A et al.

Table 3. Hematological and Biochemical Findings of the Patients

Laboratory Test Mean Standard Deviation Assumed Value P-value

WBC × 109 cells/L 7.59 3.11 4.000 < 0.001

Hb (g/L) 11.75 1.66 13 < 0.001

PLT × 109 cells/L 251.65 106.06 150.000 < 0.001

ESR (mm/h) 43.90 37.66 30 < 0.001

CRP (mg/L) 32.94 31.09 10 < 0.001

Cr (mg/dL) 1.05 0.04 1.5 < 0.001

AST (U/L) 38.67 62.92 40 0.843

ALT (U/L) 40.62 57.73 40 0.920

ALP (U/L) 271.63 197.17 115 < 0.001

Total bilirubin (mg/dL) 0.82 0.59 1.5 < 0.001

Table 4. Serological Findings of the Patients

Variables No. (%)

Wright test

< 1.80 20 (21.1)

1.80 16 (16.8)

1.160 23 (24.2)

1.320 16 (16.8)

≥ 1.640 20 (21.1)

2ME test

< 1.40 23 (25.3)

1.40 14 (15.4)

1.80 20 (22)

1.160 16 (17.6)

≥ 1.320 18 (19.8)

Coombs Wright test

< 1.40 16 (23.2)

1.40 1 (1.4)

1.80 8 (11.6)

1.160 15 (21.7)

≥ 1.320 29 (42)

a Values are expressed as No. (%).

aminoglycoside (32.3%). Table 5 presents the therapeu-
tic regimens and outcomes of patients. Of 104 patients,
99 were followed-up successfully. The outcomes of three
patients were unknown. Also, two patients died from
causes unrelated to brucellosis. Of 99 patients successfully
followed-up, 86 (86.9%) had improved clinical symptoms,
9 (9.1%) experienced treatment failure, and 4 (4%) showed
relapse.

There was no significant relationship between the
treatment regimen and patient outcomes (χ2 = 7.804, P =
0.800). Also, there was no significant relationship between
the duration of disease (acute or chronic) and patient out-
comes (χ2 = 6.336, P = 0.096). Similarly, there was no signifi-
cant relationship between the clinical manifestations and
patient outcomes. On the other hand, there was a signif-

icant relationship between osteoarticular complications
and patient outcomes (χ2 = 23.274, P = 0.006). There was no
significant relationship between other complications and
patient outcomes.

Based on the results, there was no significant relation-
ship between patient outcomes regarding the episode of
the disease (χ2 = 1.708, P = 0.721). The most common cause
of treatment failure was the patient’s poor compliance
with treatment (84.6%). Side effects of antibiotic treatment
were reported in nine patients, including 5 (4.8%) cases of
nausea and vomiting, 3 (2.9%) cases of hearing loss, and
1 (1%) case of increased creatinine. Of 104 brucellosis pa-
tients included in this study, 74 were presenting their first
episode of the disease, and the other 30 were presenting
their second or third. Figure 1 shows the outcomes of pa-
tients in terms of the episode of the disease.

5. Discussion

Brucellosis is an endemic disease of Middle Eastern
countries, especially Iran (3). This disease is a global health
challenge with significant impacts on people and govern-
ments. Besides the significant financial burden on the
healthcare system, it has a high burden of disease and re-
duces the quality of life of patients and those around them
(12). Therefore, besides the importance of investigating
various aspects of this disease, there is a need for efficient
and comprehensive measures to control it (1).

In Iran, about 16,000 cases of brucellosis occur each
year. The National Center for Infectious Diseases Manage-
ment reported that from 1989 to 2013, the incidence of
brucellosis decreased from 100 per 100,000 to 23.8 per
100,000. Brucellosis is present in all provinces of the coun-
try, but because of the occupation of livestock in the resi-
dents, it is more common in the Zagros mountains (13). The
incidence of the disease shows a seasonal pattern in Iran so
that it increases in spring and summer (because of mating
and breastfeeding of livestock) and then decreases (14).

4 Arch Clin Infect Dis. 2021; 16(2):e111546.
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Table 5. Therapeutic Regimens and Outcomes of Followed-Up Patients (n = 99) a

Variables Improvement Failure Relapse Total

Doxycycline + aminoglycoside 6 (6.1) 0 (0) 0 (0) 6 (6.1)

Doxycycline + rifampin 34 (34.3) 3 (3) 2 (2) 39 (39.4)

Doxycycline + rifampin + aminoglycoside 27 (27.3) 4 (4) 1 (1) 32 (32.3)

Doxycycline + rifampin + ceftriaxone 7 (7.1) 0 (0) 1 (1) 8 (8.1)

Others 12 (12.1) 2 (2) 0 (0) 14 (14.1)

Total 86 (86.9) 9 (9.1) 4 (4) 99 (100)

a Values are expressed as No. (%).

Patients included in
this study (n = 104)

Patients were

presenting their

second or third

episode of the

disease (n = 30)

Patients were

presenting their first

episode of the

disease (n = 74)

2 cases died
3 unknown
outcomes

Improvements (n = 25)

Failures (n = 3)

Relapses (n = 2)

Improvements (n = 61)

Failures (n = 6)

Relapses (n = 2)

Figure 1. The outcomes of patients in terms of the episode of the disease.

The epidemiological findings of the present study are
consistent with previous research (15-18). The present re-
sults showed that the frequency of brucellosis was higher
in men and the age group of 20 - 40 years. This finding is
consistent with all previous studies, except one which re-
ported that brucellosis is more common in patients over
the age of 40 years. Also, about 23.2% of patients had
high-risk occupations (livestock breeders, veterinarians,
and laboratory staff), which is consistent with the liter-
ature. The high prevalence of brucellosis among young
men, especially those engaged in livestock farming, may
be due to the fact that in Iran, men are more involved in
livestock farming than women (15, 16). Also, the use of per-
sonal protective equipment, such as gloves, goggles, and
masks, is generally uncommon among high-risk occupa-
tional groups. Therefore, encouraging and recommending
the use of protective equipment can be effective in reduc-
ing the incidence of brucellosis (17).

In this study, a significant number of patients had a

history of consuming unpasteurized dairy products in the
last three months, which is in line with all previous studies
(15-18). It is known that the consumption of unpasteurized
dairy products is the most important risk factor for infec-
tions caused by Brucellosis. Therefore, one of the most im-
portant challenges in controlling brucellosis in Iran can be
the correction of wrong eating habits, such as using unpas-
teurized dairy products (16). Geographically, most patients
in the present study were from Tehran Province and west-
ern provinces of the country. In a study by Bagheri et al.,
the highest prevalence of brucellosis was reported in west-
ern provinces of Iran, as these areas are the center of agri-
culture and livestock farming (16). The difference between
the results of our study and those reported by Bagheri et
al. may be due to the fact that the samples were not col-
lected from a wide geographical area in this study, but in-
stead, they were collected from only three referral hospi-
tals located in Tehran.

Non-specific multi-systemic clinical manifestations of
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brucellosis can lead to misdiagnosis or delayed diagnosis
of this disease and increase the number of chronic cases
(19). In the present study, the most common symptoms
and signs were fever and splenomegaly, respectively, which
is in agreement with several previous studies (7, 18), but in-
consistent with some others. Also, some studies reported
fatigue (9) and arthralgia (20) as the most common man-
ifestations, while fever was less common. Moreover, in
some studies, the incidence of hepatomegaly was higher
than splenomegaly (4, 20). Generally, both of these signs
are attributed to the involvement of the reticuloendothe-
lial system in brucellosis.

Furthermore, brucellosis causes complications in var-
ious body organs. The results of our study showed that
the most common complications of brucellosis were os-
teoarticular involvement, neurobrucellosis, gastrointesti-
nal involvement, and epididymo-orchitis. Sacroiliitis and
spondylitis were the most common osteoarticular involve-
ments, respectively, which is in line with a previous study
(21). Also, one of the severe complications of brucellosis
is neurobrucellosis, which had different manifestations
in the present study, including impaired consciousness,
headache, blurred vision, sensory and motor deficits, uri-
nary incontinence, and epidural abscess. Previous studies
have also reported these manifestations of neurobrucel-
losis. If neurobrucellosis is suspected, diagnostic and ther-
apeutic measures must be taken as soon as possible (22,
23). Also, gastrointestinal involvement manifests as pan-
creatitis and cholecystitis. These complications have been
rarely reported in patients with brucellosis (24, 25). Also,
in our study, epididymo-orchitis presented with testicular
pain and dysuria, as reported in previous studies (26).

The most common laboratory findings of the present
study were anemia, normal WBC and PLT, elevated CRP
and ESR, and elevated liver function tests (LFTs); these
results are consistent with some previous studies (9, 18,
20). Thrombocytopenia and leukopenia have also been
reported in a large number of patients with brucellosis
(27); however, in our study, the frequency of leukocytosis
was higher than leukopenia. This discrepancy may be at-
tributed to differences in the cut-off values and popula-
tions of different studies. The most common laboratory
test for the diagnosis of brucellosis is serology by standard
tube agglutination (STA). In our study, 78.9% and 74.4% of
the patients tested positive on the Wright and 2ME tests, re-
spectively. The highest titers in the Wright and 2ME tests
were 1.160 and 1.80, respectively. In a study by Nabavi et
al., positive Wright and 2ME test results were observed in
90.7 and 55.1% of the patients, respectively (8). The cause of
the difference in the 2ME results of these studies is proba-
bly the difference in the proportion of patients in the acute
and chronic phases.

Generally, treatment of brucellosis is challenging due
to medication side effects, long treatment periods, high

frequency of treatment failure, and relapse. In the present
study, the most common treatment was a combination of
doxycycline and rifampin. In terms of patient outcomes,
87% of patients receiving the above treatment showed im-
provements. The recovery rate was almost the same for dif-
ferent antibiotic combinations. The combination of doxy-
cycline with rifampin has been announced by the WHO as
the first choice of treatment for brucellosis. However, a
study by Jia et al. showed that in patients with osteoartic-
ular complications, the combination of doxycycline with
streptomycin increased the risk of relapse; therefore, it is
suggested to use a three-drug therapy (9).

Moreover, the combination of doxycycline and ri-
fampin with third-generation cephalosporins should be
considered in the treatment of neurobrucellosis; treat-
ment should continue for at least six weeks (28). Accord-
ing to our study, there was no significant relationship be-
tween the treatment regimen and disease outcomes. How-
ever, the study by Hasanjani Roushan et al. showed that the
use of aminoglycosides (gentamicin or streptomycin) plus
doxycycline was associated with a reduction in the relapse
rate (29). The most common cause of treatment failure
was poor compliance of patients with treatment (incom-
plete treatment). Therefore, instructions on how to use the
drugs and explanations about the possibility of treatment
failure if the treatment is not completed can be effective in
reducing the failure rate.

This study has some limitations. First, brucellosis is
a disease that is mostly treated on an outpatient basis,
whereas our study population included hospitalized pa-
tients. Therefore, the results of this study may not be gen-
eralizable to all populations, as some cases included in this
study were complicated and relapsed. Second, the sample
size of this study was 104 people; a larger sample size would
provide more generalizable results. Third, there was some
missing data in the patients’ laboratory tests due to a de-
fect in the medical archives. Fourth, few studies have ex-
amined the outcomes and response to treatment in brucel-
losis patients, which made it difficult to analyze the disease
outcomes and response to treatment.

5.1. Conclusion

The wide spectrum of non-specific clinical manifesta-
tions of brucellosis is a diagnostic challenge. Therefore, at-
tention to epidemiological, laboratory and imaging find-
ings can be helpful for physicians. Based on the present
results, treatment failure in brucellosis was mostly due to
the patient’s poor compliance. Therefore, it is necessary
to guide the patients on how to take their medications to
improve the disease outcomes. Also, physicians should be
well informed about the clinical and epidemiological char-
acteristics of brucellosis. In endemic regions, brucellosis
must be considered in the differential diagnosis of sus-
pected cases, and laboratory tests must be performed to
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evaluate brucellosis.
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