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Literatrure review 

Brucellosis, commonly known as “undulant fever”, “Mediterranean 

fever” or “Malta fever” is a leading cause of zoonosis worldwide 

caused by the bacterial genus brucella. Brucella is an aerobic, 

gram-negative, non-fermenting, facultative intracellular, non-motile, 

non-spore-forming, cocci, cocobacilli or short rods based on DNA 

homology and represent a single species (1) It is transmitted to humans 

by direct or indirect contact with infected animals or their products (2). The 

entry of the organism is the conjunctiva, respiratory mucosa and 

damaged skin. Generally the transmission from person to person is 

uncommon, however the human sources of infection may occur in 

the following ways: vertical transmission with placental circulation, 

breast feeding, sexual contact, blood transfusion and bone marrow 

transplantation (3).  

 

Figure 1. Brucella under microscope 

The most common reported symptoms and signs were fever, 

headaches, fatigue, malaise, chills, sweats, myalgia, lack of appetite, 
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weight loss and arthralgia (4). The first reported brucellosis during 

pregnancy was in 1908 when (Malta fever), brucellosis, was 

clinically described (5). 

 Lately, spontaneous abortions in women might be associated with the 

isolation of brucella from an aborted fetuses placenta (6). It is believed that 

brucellosis causes fewer spontaneous abortions in humans than it does in 

animals because of the absence of erythritol in the human placenta and 

fetus (7). Erythritol is a constituent of normal ungulate fetal and placental 

tissue and, in cases of bovine abortion, promotes overwhelming infection 

of the fetus and placenta. Additionally, the reason for the lesser role of 

abortion in human brucellosis is the presence of anti-brucella activity in 

human amniotic fluid (8). 

 

Figure 2. Brucella species culture 

Brucellosis in pregnancy is of special interest as it remains 

controversial whether it is a precipitant of poor outcomes beyond 

congenital brucellosis. This is the first systematic review with meta-

analysis analyzing whether brucellosis increases the incidence of other 

adverse pregnancy outcomes. if one or more women had brucellosis 
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detected during pregnancy and the incidence of at least one of the following 

outcomes was reported for all cases in the series: spontaneous abortion 

(SA), intra-uterine fetal death (IUFD), preterm or term live born infant, 

and/or congenital brucellosis. Cases were excluded if maternal 

brucellosis was recognized only after an infant was diagnosed with 

congenital brucellosis. Case series from endemic countries retrospectively 

seeking evidence of brucellosis in women with adverse pregnancy 

outcomes were also included if they described testing for minimum ten 

women (9). 

Traditional thinking was that adverse pregnancy should be 

uncommon with brucellosis due to the absence of erythritol in the human 

placenta. This sugar is present in animal placentas and promotes Brucella 

growth (10). Another theory was that anti-Brucella activity in amniotic 

fluid would prevent infection of the fetus. However, Brucella has been 

detected from aborted fetuses. Furthermore, fetal infection is not a 

prerequisite for an adverse outcome as it seems likely that maternal 

brucellosis can precipitate abortion of a healthy fetus. Therefore, not 

surprisingly, the incidence of SA in women with brucellosis was about 

25% (11). 

Human brucellosis has an incubation period ranging from weeks to 

months, and has protean clinical manifestations that can wax and wane and 

mimic infectious and non-infectious diseases. Sustaining a high index of 

suspicion for infection is essential, particularly in high risk individuals 

living in endemic areas. Pregnancy is considered to be a high risk condition 

due to impaired immunological status. The incidence of brucellosis during 

pregnancy is not known in endemic countries as there is not routine testing. 

The majority of seropositive pregnant women report a history of 

unpasteurized milk consumption or contact with animals (12). Thus, 
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potential occupational exposure and family history of brucellosis should be 

obtained during prenatal care in endemic areas. The clinical manifestations 

of brucellosis in pregnancy are non-specific and similar to those in non-

pregnant women; fever, chills, sweating, arthralgia, and 

hepatosplenomegaly are the most commonly encountered presentations 

(13). 

Maternal bacteremia, fever and disseminated intravascular 

coagulation have been hypothesized to result in SA and IUFD (14). 

However, adverse outcomes occur in the absence of maternal bacteremia 

and some postulate that an allergic mechanism contributes to recurrent SAs 

with chronic maternal brucellosis. There are recent studies of the 

pathophysiological mechanism of adverse outcomes. Trophoblasts are 

cells that nourish the embryo and eventually develop into part of the 

placenta. Brucella has been proven to be capable of replication in 

trophoblasts. which could interfere with their invasive capacity, potentially 

related to their effect on laminin-receptor-1 (laminin are extracellular 

proteins that are an integral part of the structure of all tissues) (15). 

Brucella has not yet been detected in human trophoblasts but such 

studies are difficult to perform as brucellosis is rarely diagnosed prior to 

abortion. Appropriate antibiotics during pregnancy appear to improve the 

prognosis; a 6 week course of two antibiotics is commonly prescribed but 

there is no consensus on the optimal choice of antibiotics (13). 

Pregnant women with untreated brucellosis have also been reported to be 

at high risk for premature rupture of membrane (PROM), chorioamnionitis, 

postpartum endometritis, and intrauterine growth retardation but there are 

no studies with a control group (12). There is no evidence that brucellosis 

leads to infertility. In a study from Columbia, 24 women with repeat 
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spontaneous abortions were found to have evidence of brucellosis and all 

had subsequent successful pregnancies (16). 

Brucellosis is routinely misdiagnosed, or at best diagnosed 

incidentally; therefore, physicians in both endemic and non-endemic areas 

should be aware of Brucellosis and consider this disease in the differential 

diagnosis of febrile episodes during pregnancy. Blood culture is the 

reference standard for the diagnosis of Brucella infection in humans . The 

rose Bengal plate test is used as a screening serological test, and positive 

results are confirmed by the serum agglutination test. Other tests, such as 

ELISA(Enzyme linked immune assay and PCR (Polymerase chain 

reaction), are increasingly used for the diagnosis of Brucellosis (17). 

For the treatment of brucellosis in pregnancy, rifampicin in 

combination with TMP-SMX for 6 to 8 weeks is the most commonly used 

and preferred regimen, despite the findings that the incidence of abortions 

among 22 patients treated with TMP-SMX monotherapy was not 

significantly different from that of 17 patients treated with a combination 

of TMP-SMX and rifampicin (18). Rifampicin is the mainstay of 

brucellosis treatment during pregnancy and the World Health Organization 

advises rifampicin monotherapy as the first line. Monotherapy is still 

questionable in case of brucellosis treatment and further randomized 

studies should give the answer whether this option is suitable for the 

treatment of pregnant women with brucellosis. Some authors treat 

brucellosis in pregnancy with gentamicin for 1 week plus TMP-SMX for 6 

weeks, with or without rifampicin (19). In the study of Inan et al., 11 

different regimens composed of ceftriaxone, rifampicin, TMP-SMX, 

doxycycline, and streptomycin/gentamicin were used and no association 

between any of three widely used combinations (rifampicin plus TMP-

SMX, rifampicin plus ceftriaxone, and rifampicin plus TMP-SMX plus 



6 

 

ceftriaxone) and the occurrence of adverse pregnancy outcomes was found 

(20).  

Another study with a small number of cases compared the treatment 

outcome of four different regimens including TMPSMX monotherapy, 

rifampicin monotherapy, TMP-SMX plus rifampicin, and ceftriaxone plus 

rifampicin, and the overall conclusion was that the ceftriaxone-rifampicin 

combination therapy was the most effective one (21). Having in mind that 

a significant rate of antimicrobial resistance of Brucella has been recently 

observed in vitro for rifampicin and TMP-SMX, ceftriaxone could also be 

a rational choice in the combination treatment approach and a promising 

regimen for treating pregnant women with brucellosis in endemic regions 

(22). 

OTHER STUDIES AND DISCUSSION 

Various studies have reported the seroprevalence of brucellosis 

among pregnant women with a history of adverse pregnancy outcomes 

from 1.8 to 25.0% (23). However, the evidence of an association between 

Brucella seropositivity and adverse pregnancy outcomes is still 

inconclusive from previous studies which may be due to the use of various 

serological tests such as the Rose Bengal Plate Test, tube agglutination or 

an enzyme-linked immunosorbent assay and the cross-sectional study was 

applied in most studies (24). To evaluate a causal relationship between 

brucellosis seropositivity and adverse pregnancy outcomes, a prospective 

study using serological diagnostic tool with high specificity for antibodies 

testing should be carried out. Previous studies on the history of exposure 

to animals and/or raw animal products prior to or during pregnancy and the 

association with adverse pregnancy outcomes have focused on 

symptomatic rather than asymptomatic pregnant women (25). The time 

from exposure to an infected animal to the detection of seropositivity in 
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humans can vary from a week up to 10 years which can be indicated acute, 

chronic or previous infection (26). 

 Brucellosis can be diagnosed when the serological results are positive 

which is more common in symptomatic than asymptomatic individuals. 

In Thailand, the rate of spontaneous abortion was 6.9% of total pregnancies 

(27), and rates of preterm and low birth weight newborns were 13.7% and 

8.4%, respectively. However, to date in Thailand there have been no 

studies examining brucellosis in pregnant women and to what extent it 

might be related to adverse pregnancy outcomes. Understanding the factors 

associated with exposure to animal or raw animal products and the relation 

of such exposure to the pregnancy risk of brucellosis would be useful for 

health education and promotion (28).  

A Study was conducted from September 2017 to September 2019, at 

Maternity Hospital, Erbil City, Iraq. Investigations for the hormonal assays 

and infections (toxoplasmosis) were negative. The inclusion criteria were 

patients with a history of three or more consecutive early pregnancy losses 

and patients with a history of hepatitis or brucellosis involved. One 

hundred and twenty women (sixty aborted and sixty healthy controls) were 

enrolled in this case–control study. The controls were women with normal 

pregnancy who were para 3 and gravida 4. The diagnosis was approved 

according to the clinical criteria and partial thromboplastin time. The 

exclusion criteria were the following: a history of uterine anomalies; 

diabetes mellitus; thyroid disease; aspirin, heparin, antibiotics or 

corticosteroid intake; embryo anomalies; chronic systemic disease 

including lupus, autoimmune diseases, hypertension, asthma, and 

cardiopulmonary diseases; and a previous history of asymptomatic urinary 

tract infection (29). 
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Anti-Brucella spp. antibodies were detected in two out of 307 (0.6%) 

and three out of 307 (0.98%) pregnant women by RBPT and cELISA, 

respectively. Only one out of 307 pregnant woman was seroreactive for 

Brucella spp. by both methods. All pregnant women seroreactive for 

Brucella spp. Were in the third trimester of gestational age and had a 

history of abortion (30). 

In Sudan, 120 serum biological samples were obtained from pregnant 

women with abortion who attended Omdurman Maternity Hospital. Two 

serum samples from 120 samples were positive (1.7%) for Brucella anti-

bodies Table (1), while the remaining serum samples (118) samples were 

negative (98.3%) Table (1) when used Rose Bengal test. 

Table 1. Frequencies of positive and negative Brucellosis results using 

Rose Bengal Test pregnant women with abortion. 

 

The age distribution of seropositive and seronegative for Brucellosis 

ranged from less than 18 to 50 years. The seropositive result was 0.8% 

among Brucellosis patients in 18-28 year ages and 29-39 year ages 

respectively, followed by seronegative result was 0.0% in <18year age and 

40-50 year age respectively (31). 
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Table 2. Distribution of age groups among positive and negative Rose 

Bengal Test Results women with abortion. 

 

 

Table 3.  Distribution of residence among positive and negative Rose 

Bengal Test Results in aborted women. 
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Table 4. Association of positive and negative Rose Bengal Results with 

Level of education in aborted women. 

 

 

Table 5. Association of positive and negative Rose Bengal Results with 

history of contact with animals in aborted women. 

 

In Nigeria ,The overall seroprevalence of brucellosis among the 

participants was 19.0%. The proportion of recent infection was 17.4% and 

chronic infection was 1.7% among women with miscarriage in the study. 

A positive relationship between age, history of previous 

miscarriage, consumption of milk products, consumption of roasted 

meat/barbecue and recent Brucella infection was found in this study. 

Chronic Brucella seropositivity was also found to have a positive 
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relationship with the number of pregnancies participants had in the past. 

There was, however, no relationship between the residential area, marital 

status, ethnic group, religion, educational level, history of pre-term 

birth/still-birth (32). 

In Thailand, Thirty-six women with seropositive (34.3%) for 

antibodies against B. abortus, C. burnetii, or T. gondii. The seropositivity 

of IgG anti-T. gondii antibodies was highest (31.4%), followed by IgG anti-

C. burnetii antibodies (1.9%), and IgG anti-B. abortus antibodies (1.0%). 

None of the women were found to be co-seropositive for antibodies against 

any of those three pathogens. Due to the small number of women with 

seropositivity for IgG anti-B. abortus and IgG anti-C. burnetii, the factors 

associated with being seropositive could be analyzed only for 

seropositivity for IgG anti-T. gondii. Women aged over 30 years or 

multiparous women were significantly more likely to show positive 

antibodies in univariate analysis, but there were no significant associations 

in the multiple logistic regression analysis. The higher the 

woman’s age, the greater the odds ratios for positive antibodies in the dose-

response relationship. Women with low education or who were a 

housewife were more likely to have higher odds of positive antibodies, but 

not to a significant level (33). 

Conclusion  

Brucellosis can be found among pregnant women with a significant 

frequency in endemic regions. The incidence of adverse obstetric outcomes 

in women with brucellosis exceeds the rates among general population. 

Furthermore, brucellosis during pregnancy might have a negative influence 

on the newborn’s health and might cause delivery team infection. Early 

recognition of the disease and timely administration of antimicrobial 

therapy can significantly decrease the risk of unfavorable obstetric, 
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neonatal, maternal, and delivery team outcomes. Screening and education 

of pregnant women as well as of all women of childbearing age should be 

compulsory measures to prevent the disease in endemic regions for 

brucellosis (34). 

A high seropositivity to T. gondii and low seropositivity to Brucella 

spp. have been found in pregnant women from Mogadishu, Somalia. 

Considering the high number of abortions in the country associated to the 

fact that awareness on other zoonotic abortifacient pathogens in Somalis is 

very low, further studies should be conducted to evaluate the potential 

causes of abortions (30). 

One-third of women with adverse pregnancy outcomes showed 

positive antibodies for toxoplasmosis, while coxiellosis and brucellosis 

were less common. For toxoplasmosis seropositivity, a dose-response 

relationship with age was detected, and low educational attainment and 

being a housewife were found to be associated risk factors (33). 

Brucellosis is prevalent in pregnant women and gravid domestic 

ruminants in Kagera Region. In this study, the abortion rate was lower 

compared to some previous reports in the country. Despite the statistical 

similarities of positivity to brucellosis in aborted and non-aborted cases, a 

proportion of 0.5% of the abortions was attributable to Brucella infections 

in gravid ruminant while 3.5% of abortions were attributed to positivity of 

the disease in pregnant women at the population level. Furthermore, 

positivity to brucellosis was highly associated with the exposure of the 

disease in pregnant women, while exposed cattle seemed to be at higher 

risk of contracting Brucella infections compared to other species. In 

Kagera Region, pregnant women and ruminants are at risk of Brucella 

infections which endemic prevalence could contribute to the reproductive 

failures recorded in these species. Results from the serological tests used 
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in this study are important to describe the risk for brucellosis infection in 

pregnant women and gravid ruminants. However, molecular tools could 

support more the results from serological tests to avoid interpretation from 

cross-reaction with other pathogen agents. Differential diagnosis of 

brucellosis with other infectious and febrile diseases is recommended for 

spontaneous abortions in humans and domestic ruminants (35). 

The febrile conditions among pregnant women are alarming, so that 

the coordination between medicals and researches was started in this field. 

Brucellosis was found to be contributory factor in women with abortion in 

Omdurman Maternity hospital (31). 

High serum ANAs are not uncommon in women with unexplained 

recurrent miscarriage, suggesting the possible role of an autoimmune 

disorder on abortion, at least in a subgroup of patients. Maternal HBV 

carrier status and brucellosis may be independent risk factors for 

miscarriage, and careful surveillance is warranted. Searching for and 

detecting asymptomatic bacteria and viruses may be of benefit for 

preventing spontaneous abortions related to high ANA levels. This study 

reflects the clinical reality of pregnant women and indicates that HBV 

carrier status and brucellosis confer substantially increased risk for 

miscarriage. More importantly, this type of study may provide valuable 

clues to guide medication and treatment regimens (36). 

 

 

 

 

 



14 

 

References  

1. Corbel MJ. Brucellosis in humans and animals. World Health 

Organization; 2006. 

2. Moreno E, Stackebrandt E, Dorsch M, Wolters J, Busch M, Mayer 

H. Brucella abortus 16S rRNA and lipid A reveal a phylogenetic 

relationship with members of the alpha-2 subdivision of the class 

Proteobacteria. Journal of bacteriology. 1990 Jul;172(7):3569-76. 

3. Peker N, Turan V, Ergenoglu M, Yeniel O. Brucellosis in 

adolescent pregnancy–case report and review of literature. 

Ginekologia Polska. 2011;82(3). 

4. Ali S, Ali Q, Neubauer H, Melzer F, Elschner M, Khan I, Abatih 

EN, Ullah N, Irfan M, Akhter S. Seroprevalence and risk factors 

associated with brucellosis as a professional hazard in Pakistan. 

Foodborne pathogens and disease. 2013 Jun 1;10(6):500-5. 

5. Eyre JWH. Melitensis septicemia. Lancet. 1908;5:1747–1752. 

6. Young EJ. Human brucellosis. Rev Infect Dis. 1983;5(5):821–842. 

7. Poole PM, Whitehouse DB, Gilchrist MM. A case of abortion 

consequent upon infection with Brucella abortus biotype 2. J Clinl 

Pathol. 1972;25(10):882–884. 

8. Seoud M, Saade G, Awar G, et al. Brucellosis in pregnancy. J 

Reprod Med. 1991;36:441–445. 

9. Alsaif M, Dabelah K, Featherstone R, Robinson JL. Consequences 

of brucellosis infection during pregnancy: A systematic review of 

the literature. International Journal of Infectious Diseases. 2018 

Aug 1;73:18-26. 

10. A Al-Tawfiq J, A Memish Z. Pregnancy associated brucellosis. 

Recent patents on anti-infective drug discovery. 2013 Apr 

1;8(1):47-50. 



15 

 

11. Al-Anazi K, Al-Jasser A. Brucellosis: a global re-emerging 

zoonosis history, epidemiology, microbiology, immunology and 

genetics. Saudi Arabia: OMICS Group International. 2013. 

12. Vilchez G, Espinoza M, D’Onadio G, Saona P, Gotuzzo E. 

Brucellosis in pregnancy: clinical aspects and obstetric outcomes. 

International journal of infectious diseases. 2015 Sep 1;38:95-100. 

13. Ali S, Akhter S, Neubauer H, Scherag A, Kesselmeier M, Melzer 

F, Khan I, El-Adawy H, Azam A, Qadeer S, Ali Q. Brucellosis in 

pregnant women from Pakistan: an observational study. BMC 

Infectious Diseases. 2016 Dec;16(1):1-6. 

14. Kurdoglu M, Kurdoglu Z, Cetin O. What is the role of laminin 

receptor 1 in human reproduction. Int J Womens Health Reprod 

Sci. 2015 Jan 1;3(2):118-9. 

15. Salcedo SP, Chevrier N, Lacerda TL, Ben Amara A, Gerart S, 

Gorvel VA, de Chastellier C, Blasco JM, Mege JL, Gorvel JP. 

Pathogenic brucellae replicate in human trophoblasts. The Journal 

of infectious diseases. 2013 Apr 1;207(7):1075-83. 

16. O'Callaghan D. Novel replication profiles of Brucella in human 

trophoblasts give insights into the pathogenesis of infectious 

abortion. The Journal of infectious diseases. 2013 Apr 

1;207(7):1034-6. 

17. Díaz R, Casanova A, Ariza J, Moriyon I. The Rose Bengal Test in 

human brucellosis: a neglected test for the diagnosis of a neglected 

disease. PLOS Neglected tropical diseases. 2011 Apr 19;5(4):e950. 

18. Karcaaltincaba D, Sencan I, Kandemir O, Guvendag‐Guven ES, 

Yalvac S. Does brucellosis in human pregnancy increase abortion 

risk? Presentation of two cases and review of literature. Journal of 

Obstetrics and Gynaecology Research. 2010 Apr;36(2):418-23. 



16 

 

19. Khan MY, Mah MW, Memish ZA. Brucellosis in pregnant women. 

Clinical infectious diseases. 2001 Apr 15;32(8):1172-7. 

20. Inan A, Erdem H, Elaldi N, Gulsun S, Karahocagil MK, Pekok 

AU, Ulug M, Tekin R, Bosilkovski M, Kaya S, Haykir-Solay A. 

Brucellosis in pregnancy: results of multicenter ID-IRI study. 

European Journal of Clinical Microbiology & Infectious Diseases. 

2019 Jul;38(7):1261-8. 

21. Gulsun S, Aslan S, Satici O, Gul T. Brucellosis in pregnancy. 

Tropical doctor. 2011 Apr;41(2):82-4. 

22. Trott DJ, Abraham S, Adler B. Antimicrobial resistance in 

Leptospira, Brucella, and other rarely investigated veterinary and 

zoonotic pathogens. Microbiology Spectrum. 2018 Jul 19;6(4):6-4. 

23. Rujeni N, Mbanzamihigo L. Prevalence of brucellosis among 

women presenting with abortion/stillbirth in Huye, Rwanda. 

Journal of tropical medicine. 2014 Jun 29;2014. 

24. Ali S, Akhter S, Neubauer H, Scherag A, Kesselmeier M, Melzer 

F, Khan I, El-Adawy H, Azam A, Qadeer S, Ali Q. Brucellosis in 

pregnant women from Pakistan: an observational study. BMC 

Infectious Diseases. 2016 Dec;16(1):1-6. 

25. Çelebi G, Külah C, Kiliç S, Üstündağ G. Asymptomatic Brucella 

bacteraemia and isolation of Brucella melitensis biovar 3 from 

human breast milk. Scandinavian journal of infectious diseases. 

2007 Jan 1;39(3):205-8. 

26. Deslandes V, Antonation K, Jessamine P, Toye B, Cooper C, Patel 

S. Incidental post-partum isolation of Brucella melitensis in an 

asymptomatic woman. Official Journal of the Association of 

Medical Microbiology and Infectious Disease Canada. 2019 Mar 

1;4(1):33-6. 



17 

 

27. Weerakiet S, Pongthai SO, Suthutvoravut S. Spontaneous abortion 

rate. J Med Assoc Thai. 1996 Apr;79(249):52. 

28. Kahn LH. Confronting zoonoses, linking human and veterinary 

medicine. Emerging infectious diseases. 2006 Apr;12(4):556. 

29. Greaves M, Cohen H, MacHin SJ, Mackie I. Guidelines on the 

investigation and management of the antiphospholipid syndrome. 

Br J Haematol 2000;109:704-15. 

30. Yusuf AA, Hassan-Kadle AA, Ibrahim AM, Hassan-Kadle MA, 

Yasin AM, Khojaly M, GARCIA JL, Vieira RF. Prevalence of 

anti-Toxoplasma gondii and anti-Brucella spp. antibodies in 

pregnant women from Mogadishu, Somalia. Frontiers in 

Reproductive Health.: 2021:48. 

31. MK AK, EE AA, Modawe G, Abuzeid N. Seroprevalence of 

Brucellosis Associated with Abortion among Sudanese Pregnant 

Women attending Omdurman Maternity Hospital, Sudan. Gezira 

Journal of Health Sciences. 2019 Dec 31;15(2). 

32. Folagbade OB, Adesiyun AG, Olayinka AT, Randawa A, Bawa U. 

Seroprevalence of brucellosis among women with miscarriage at 

Ahmadu Bello University Teaching Hospital, Zaria. Tropical 

Journal of Obstetrics and Gynaecology. 2017 Nov 6;34(2):145-51. 

33. Kledmanee K, Liabsuetrakul T, Sretrirutchai S. Seropositivities 

against brucellosis, coxiellosis, and toxoplasmosis and associated 

factors in pregnant women with adverse pregnancy outcomes: A 

cross-sectional study. Plos one. 2019 May 9;14(5):e0216652. 

34. Bosilkovski M, Arapović J, Keramat F. Human brucellosis in 

pregnancy–An overview. Bosnian Journal of Basic Medical 

Sciences. 2020 Nov;20(4):415. 

35. Ntirandekura JB, Matemba LE, Kimera SI, Muma JB, Karimuribo 

ED. Association of brucellosis to abortions in humans and 



18 

 

domestic ruminants in Kagera ecosystem, Tanzania. 

Transboundary and Emerging Diseases. 2020 Sep;67(5):1879-87. 

36. Agha NF. Seroprevalence of antinuclear antibodies, antibrucella 

antibodies, and hepatitis B surface antigen in women with recurrent 

abortion. Medical Journal of Babylon. 2020 Apr 1;17(2):159. 

 


