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Abstract 

Background: Miscarriage, also known as spontaneous abortion and pregnancy loss, is the 

natural death of an embryo or fetus before it can survive independently. Some use the cutoff of 

20 weeks of gestation after which fetal death is known as a stillbirth. The most common 

symptoms of a miscarriage are vaginal bleeding with or without pain, sadness, anxiety, and guilt 

may occur1.                                                                                                                                   

Objective: To sero-detect Brucella IgG and IgM antibodies and to assess the relative risk 

factors of miscarriage among recurrent miscarriage women in Gezira State (Sudan).                 

Materials and methods: This was a case-control, analysis study investigating 90 Sudanese 

women at the Department of Obstetrics Gynecology, Wad Madani Teaching Hospital, Gezira 

State (Sudan). All cases were women with recurrent miscarriage. Healthy pregnant women 

(without history of miscarriage) were included as controls. Brucella IgG and IgM antibodies 

were detected in all sera of participants using ELISA technique.                                                                                         

Results: Among the test group,  Brucella IgM seropositivity was 12 patients (26.7%) and among 

the control group Brucella IgM seropositivity was 10 patients (22.2%). Also, among the test group, 

Brucella IgG seropositivity was 2 patients (4.4%) and among the control group Brucella IgG 

seropositivity was one patient (2.2%). Logistic regression analysis of the predictors for 

miscarriage as a dependent factor and Brucella as independent factor was (OR=1.469 95%; Cl= 

0.538-4.161, p.value = 0.538). There was no significant difference in Brucella IgG and IgM 

seropositivity.  Risk factors included microcytic hypochromic anemia, vaginal bleeding, pre-

eclampsia, and family history associated with miscarriage.                                                                 

Conclusion: Brucella IgG and IgM antibodies had no significant difference among miscarriage 

and non-miscarriage patients.  
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Introduction 
 

 

Miscarriage, also known as spontaneous abortion and pregnancy loss, is the natural death of an  
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embryo or fetus before it can survive independently. Some use the cutoff of 20 weeks of 

gestation after which fetal death is known as a stillbirth. The most common symptoms of a 

miscarriage are vaginal bleeding with or without pain, sadness, anxiety, and guilt. Tissue 

miscarriage occurs in one in five pregnancies and can have considerable physiological and 

psychological implications for the patient. It is also associated with significant health care costs. 

Risk factors for miscarriage include an older parent, previous miscarriage, exposure to tobacco 

smoking, obesity, diabetes, and drugs or alcohol usage2.                                                                                

In those patients under the age of 35 years, the risk is about 10%, while it is about 45% in those 

patients over the age of 40 years1. Risk begins to increase around the age of 30 years. About 80% 

of miscarriages occur in the first 12 weeks of pregnancy (first trimester). The underlying cause in 

about half of cases involves chromosomal abnormalities. Other conditions that can produce 

similar symptoms include ectopic pregnancy and implantation bleeding.   

Brucellosis, which is caused by organisms belonging to the genus Brucella is one of the five 

common bacterial zoonosis worldwide. It has a global distribution, and is endemic in the 

Mediterranean basin, the Middle East, India, and South America. Human brucellosis is caused by 

Gram-negative coccobacilli which include those causing infection in cattle (Brucella abortus), 

goats and sheep (Brucella melitensis), pigs (Brucella suis), and dogs (Brucella canis). Both 

Brucella melitensis and Brucella suis are the most virulent in humans3.                                                

Brucella spp. are transmitted among humans by direct contact with infected animals or their 

excreta or by the consumption of unpasteurized milk or dairy product. However, the causative 

agent has a very low infectious dose; only 10 organisms of Brucella melitensis (B. melitensis) are 

sufficient to cause an infection in man. The true incidence of human brucellosis is unknown. 

According to the World Health Organization (WHO) reports, 500 000 cases of brucellosis are 

reported each year from around the world. The sero-positivity rate was found to be 1.8% in 

healthy population, and 6% in high-risk occupational groups (milkers, live-stock farmers, 

abattoir workers, shepherds, veterinarians, meat processing workers, and laboratory workers)4. 

Symptoms of brucellosis are fever, sweating, joint pains, back pain, body pain, abdominal pain, 

fatigue, lack of appetite and chills. Early reports of human miscarriages date back to 1908, when 

a case of abortion in a pregnant farmer's wife was associated with Brucella infection. Later on, 

spontaneous abortions in pregnant women became associated with the isolation of brucellae from 

placenta and aborted fetuses. In endemic areas, 1.3 to 12.2 % of pregnant women were found to 

be seropositive for Brucella and active brucellosis may be associated with a high abortion rate. 

Several studies had been conducted in Sudan to investigate brucellosis in animals (sheep, goats, 

camels, and cattle5.                                                                                                                                           

In Sudan, brucellosis is endemic among bovines, but only a few studies had addressed human 

brucellosis-related risk factors and clinical outcome so far. This study therefore, aimed to 

determine and compare the sero-prevalence of Brucella among women with miscarriage and 

women with no history of miscarriage; and to identify the potential risk factors, the clinical 

outcome, and the symptoms that are associated with a positive Brucella serological test. 

Materials and methods   
 

This was a case- control study conducted at the Department of Obstetrics and Gynecology, Wad  
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Madani Teaching Hospital, Gezira State (Sudan) during the  period from July to October 2018.                                                   

The study was approved by Al Neelain University, Khartoum (Sudan) and the Central Medical 

Laboratory, Al Jazeera, Wad Medani (Sudan). Specimens were collected from 90 women to 

detect a difference of 5% at α = 0.05. 10% of the women were assumed to have incomplete data. 

A volume of 5 ml blood specimens were collected from each patient through venipuncture 

technique into plain containers, allowed to clot, centrifuged, and kept at -20 until serological 

analysis was performed at the Central Research Laboratory. Complete blood count was 

conducted using an automated hematological analyzer (Sysmex-XP 300). This analyzer has 3 

main physical properties: direct current impedance, advanced optical light scatter technology, 

and flow cytometry and spectrophotometry. These properties were used in combination with the 

chemical reagent that alters the blood cells and extends the measurable parameters. The 

specimens were analyzed to detect Brucella IgG and IgM antibodies using commercially 

available enzyme-linked immunosorbent assay kits. ELISA Euro immune kits (INC America) 

were employed. The tests  were  performed as per manufacturer instructions.                                                                                                                             

The reagents used had positive and negative controls specific for Brucella antibodies. The cut-off 

of Brucella index more than 1.0 IU/ml was considered positive. The cut-off of Brucella index 

less than 1.0 IU/ml was considered negative. The compact automated immunoassay system 

based on the enzyme-linked reagents were used and  pre-dispensed in sealed strips .                            

Statistical-analysis: The collected data were analyzed using SPSS program, version 24; and 

double-checked before analysis.  Means and proportions of the socio-demographic and clinical 

characteristics were calculated for Brucella seropositive groups. Univariate and multivariate 

analyses were used for Brucella IgG and IgM seropositive groups as dependent variable and 

socio-demographic and obstetrics variables as independent variables. Odds ratio (OR) with 95% 

confidence interval was calculated and statistical significance was defined as p-value < 0.05.  

Results                                                                                                                                         

The socio-demographical and clinical characteristics of test and control patients were evaluated. 

There were significant differences between the test and control patients as regard all parameters 

studied, i.e. age incidence, biomass index, red blood cells count, haemoglobin concentration, 

total white blood cells count, platelets count, packed cell volume, mean corpuscular volume, 

mean corpuscular haemoglobin, mean corpuscular haemoglobin concentration, mean platelets 

volume, plateletcrit (PCT), red cell distribution width coefficient of variation (RDW-CV), red 

cell distribution width standard deviation (RDW-SD), neutrophils, lymphocytes, monocytes, and 

eosinophils (Table 1).                                                                                                                                    

Sero-detection of Brucella IgM antibodies among the 45 miscarriage women investigated 

revealed 12 patients (26.7%) IgM positive, 33 patients (73.3.%) IgM negative, and no border line 

cases.                                                                                                                                                                

Sero-detection of Brucella IgM antibodies among the 45 non-miscarriage women investigated 

revealed 10 patients (22.2%) IgM positive, 31 patients (68.9%) IgM negative, and 4 patients 

(8.9%) borderline cases.                                                                                                                  

Sero-detection of Brucella IgG antibodies among 45 miscarriage women investigated revealed 

one patient (2.2%) IgG positive, 44 patients (97.7%) IgG negative, and no borderline cases. Al  
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Sero-detection of Brucella IgG antibodies among 45 non-miscarriage women investigated 

revealed 4 cases (8.9%) IgG positive, 41 patients (91.1%) IgG negative, and no borderline cases.                                                                                                                                               
 
 

 

Table (1): Socio-demographical and clinical characteristics of test and control cases 

Parameter Control patients Test patients 95% Confidence interval 

Age 26.02 ± 0.8531 30.89 ± 0.9504 p = 0.0003: - 7.409 to 2.324 

Biomass index 25.66 ± 0.6089 27.85 ± 0.5751 p = 0.0104: - 3.860 to 0.5250 

RBCs 10.65 ± 6.849 3.843 ± 0.1349 p = 0.3235: - 6.836 to 20.44 

Hb 10.93 ± 0.2420 10.58 ± 0.3481 p = 0.4187: - 0.4995 to 1.188 

TWBCs 9.109 ± 0.4661 7.907 ± 1.214 p = 0.3577: - 1.386 to 3.790 

Platelets 251.7 ± 12.61 243.8 ± 14.61 p = 0.6803: - 30.43 to 46.39 

PCV 33.94 ± 0.6871 31.84 ± 1.053 p = 0.0984: - 0.4025 to 4.602 

MCV 90.72 ± 1.057 84.22 ± 1.010 p = 0.0001: 3.590 to 9.410 

MCH 29.00 ± 0.5027 28.11 ± 0.5391 p = 0.2311: - 0.5784 to 2.356 

MCHC 31.91 ± 0.3579 33.16 ± 0.3316 p = 0.0125: - 2.216 to -0.2733 

MPV 8.687 ± 0.1015 9.593 ± 0.2327      p = 0.0006: - 1.412 to -0.4012 

PCT     0.2115 ± 0.01113    0.2579 ± 0.03219 p = 0.1762: - 0.1143 to 0.02136 

RDWCV 15.88 ± 0.2821 14.59 ± 0.3397 p = 0.0044: 0.4121 to 2.170 

RWDSD 52.48 ± 0.8195 44.98 ± 0.8974 p= 0.0001: 5.078 to 9.917 

Neutrophils 65.34 ± 1.864 66.43 ± 1.908 p= 0.6829: - 6.403 to 4.216 

Lymphocytes 27.42 ± 1.617 32.19 ± 4.928 p = 0.3599: -15.10 to 5.551 

Monocytes 4.627 ± 0.3153 5.324 ± 0.3098 p = 0.1180: -1.578 to 0.1822 

Eosinophils 2.553 ± 0.1767 2.267 ± 0.14 p = 0.2108: - 0.1660 to 0.7394 

 

Univariate and multivariate analysis showed that preeclampsia, microcytic hypochromic anemia, 

vaginal bleeding, menstruation cycle disturbances, and biomass index were significantly 

associated with miscarriage in both univariate and multivariate.                                                                      

While diabetes mellitus, age incidence, and family history were significantly associated with 

miscarriage in univariate analysis (Table 2).                                                                        
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Table (2): Association of miscarriage in univariate and multivariate analysis 

 

Discussion     

This study showed a significant association between the seropositivity Brucella IgM antibody 

(26.7%) and miscarriage; while there was no association between Brucella IgG antibody 

seropositivity (4.4%) and miscarriage. This indicates that most of Brucella infections diagnosed 

in this study were recent infections. The true seropositivity of IgM antibody among miscarriage 

women was (10-Cl 95.% 0.538-4.161), while the true seropositivity of IgM antibody among 

women without miscarriage was (12- Cl 95% 0.538-4.160: p = 0.565). There was no significant  
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Variables 

Univariate       Multivariate 

OR 95% CI p-value OR 95% CI p-value 

Tribe 0.93 0.865- 1.004 0.065 1.000 0.000-1.000 1.000 

  Education 1.107 0.698-1.756 0.667 2.639 0.369-18.859 0.333 

  Jobs 0.712 0.420-1.206 0.206 1.000 0.000-1.000 1.000 

        

 Miscarriage rate 0.000 0.000-0.000 0.993 1.000E-013 0.000-1.000 0.998734 

 Family history 2.94 2.946-948 0.000 1.000 0.000-1.000 1.000 

 Menstruation cycle 3.775 1.2-11.5 0.02 2.59 0.078-8.61 0.028 

 Vaginal disease 0.230 0.211-1.453 0.230 0.689 0.239-1.987 0.491 

 Vaginal Bleeding 6.353 2.1-19.2 0.001 1.39 0.043-4.47 0.001 

 Normochromic anemia 0.29 0.030-2.723 0.1 0.554 0170-1.801 0.326 

 Macrocytic anemia 2.1 0.723-5.846 0.176 0.554 0.170-1.801 0.326 

 Macrocytic anemia 2.1 0.723-5.846 0.176 0.554 0.170-1.801 0.326 

 Hypochromic anemia 11 1.086-110.2 0.04 2.9 1.3  -6.7 0.000 

 Positive Brucella IgG  2.047 0.179-23.409 0.565 0.950 0.063-14.323 0.970 

 Positive Brucella IgM  1.496 0.538-4.161 0.565 0.609 0.067-5.525 0.660 

 MMR vaccine 0.389 0.130-1.166 0.1 3.919 0.758-20.268 0.103 

 Tetanus vaccine 9.6498 0.000-1.166 1.1 1.7 000-.000 0.997 

 MMR+ Tetanus vaccine  0.339. 0.109-1.058 0.1 3.375 0.845-13.473 0.085 

 Diabetes mellitus  11.1 11-11.38 0.000 10 0.10  -10.3 0.476 

 Thyroid disease  8.9 8.1-8.9 000 8.7 8.7 -8.7 0.476 

 Hypertension 1.08 0.065-17.8 0.96 0.972 0.057-15.741 0.951 

Pre-eclampsia 16.1 1.9-131.1 0.01 2.9 1.3 -6.7 0.000 

 Blood group 0.000 0.010-1.722 0.1 7.2 5.4-8.42 0.997 

 Vaccination 0.6 0.23-1.4 0.23 1.277 0.280-5.831 0.753 
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difference between the seropositivity of Brucella infection among women with miscarriage and                                                           
those without miscarriage. The women under this study were often engaged in animal husbandry 

and were in close contact with infected animals.                                                                                      

The seropositivity rate was found to be 1.8% among non-infected population,  and it was 6% 

among brucellosis high-risk groups (milkers, live-stock farmers, abattoir workers, shepherds, 

veterinarians, meat processing workers and laboratory workers. In a study conducted in northern 

Jordan (1983) 6, the Brucella seropositivity was reported as 8% among high risk individuals in 

contact with sheep and cattle as compared to only 0.5% the present study.                                                          

Another control study was carried out in Jordan (2003) using the Rose Bengal plate test and  

complement fixation test among women with no history of miscarriage and women with 

miscarriage; and reported that the true seropositivity among women with miscarriage was found 

as (1.8- CL:0.6-0.395.%), while the true seropositivity among women without history of 

miscarriage was 1.0% (CI 95% 0.08-1.9).                                                                                                                     

In the current study there was no significant between the seroprevalence rate of Brucella spp 

among women with miscarriage and those without miscarriage (p = 0.6). The limitations of the 

study may be the small sample size and the use of ELISA as the only diagnostic serological tool. 

Hence the findings of the study need to be retested by other techniques (PCR) for more 

confirmation.                                                                                                                         

Conclusion:  Brucella IgG and IgM antibodies had no significant difference among miscarriage 

and non-miscarriage patients.                                                                                                                  
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