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Abstract

Introduction: Toxoplasmosis is an infectious disease produced by the parasite Toxoplasma gondii. The occurrence of the infection during pregnancy generates severe complications for the fetus, leaving important neurological and visual sequelae. TORCH test is used to detect the infection through serological tests.
Objective:To determine the prevalence of Toxoplasmosis in pregnant women treated at San Diego Clinic during 2021, to understand the presence of the disease in Barranquilla.
Methodology: Observational, cross-sectional, retrospective study with a sample of 42 medical records of pregnant women, who underwent a serological test for Toxoplasma gondii upon admission to prenatal care. Through a survey, associated risk factors were identified.
Results: A prevalence of IgG antibodies of 58.54% was found. 91% of pregnant women were between the ages of 15 to 35 years old; 55% were between 27 to 39 weeks of gestation; 43% were housewives; 45% had completed high school and 95% had a low social economic status.
Conclusions: The prevalence of toxoplasmosis in the sample of pregnant women from the San Diego Clinic is like to those reported in other regional and national studies. A higher prevalence was found among patients with few prenatal controls, low educational level and housewife.
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Resumen

Introducción: La toxoplasmosis es una enfermedad infecciosa producida por el parásito Toxoplasma gondii. La infección durante el embarazo genera complicaciones graves para el feto, dejando importantes secuelas neurológicas y visuales. Las pruebas del grupo TORCH se utilizan para detectar la infección mediante pruebas serológicas.
Objetivo: Determinar la prevalencia de toxoplasmosis en embarazadas atendidas en la Clínica San Diego durante 2021, con el fin de comprender la presencia de la enfermedad en Barranquilla.
Metodología: Estudio observacional, transversal y retrospectivo con una muestra de 42 historias clínicas de embarazadas a las que se les realizó una prueba serológica para Toxoplasma gondii al ingresar a control prenatal. Mediante una encuesta, se identificaron los factores de riesgo asociados.
Resultados: Se encontró una prevalencia de anticuerpos IgG del 58,54 %. El 91 % de las embarazadas tenía entre 15 y 35 años. El 55% tenía entre 27 y 39 semanas de gestación; el 43% eran amas de casa; el 45% había completado la preparatoria y el 95% residía en un nivel socioeconómico bajo.
Conclusiones: La prevalencia de toxoplasmosis en la muestra de embarazadas de la Clínica San Diego es similar a la reportada en otros estudios regionales y nacionales. Se encontró una mayor prevalencia en pacientes con pocos controles prenatales, bajo nivel educativo y ocupación en labores domésticas.

Palabras clave: Toxoplasmosis congénita, factores de riesgo, embarazadas.





Introduction

Toxoplasmosis is an infection caused by the parasite Toxoplasma gondii, which has a high prevalence among pregnant women. It generally leads to an asymptomatic disease that can go unnoticed and can only be identified through specific serological tests during prenatal check-ups1.

In 2015, it was estimated that between 10% and 20% of the global population was infected with Toxoplasma gondii, with prevalence varying depending on climatic conditions that affect the viability of oocysts, as well as hygiene, water quality, and dietary habits. The animals that harbor the parasite in their intestinal tract and excrete it in their feces are felines, both domestic and wild2.

Several studies have reported that economic, social, and educational levels are other variables that directly influence the prevalence of toxoplasmosis. For example, in the United States, the prevalence is 23%, in Brazil up to 84%, and in Colombia approximately 60%3. About 50% of the Colombian female population has antibodies against Toxoplasma gondii, as do 50-60% of pregnant women, which indicates a high exposure and circulation of the parasite in the country. Therefore, it is inferred that between 0.6% and 3% of pregnant women in Colombia may become infected during pregnancy, with a higher risk for teenagers and a lower risk for women aged 35 or older4.

It is important to highlight that nearly 90% of pregnant women who present with acute toxoplasmosis during pregnancy are asymptomatic; thus, disease detection relies on serological test results performed during prenatal check-ups. There is an estimated risk of congenital transmission of 10-100% for every 5 out of 1000 pregnant women who are also immunocompromised2. The severity of this situation is that it also affects newborns, causing significant disorders whose severity is inversely proportional to the gestational age at which the fetus acquires the infection. In Colombia, between 2 to 10 out of every 1000 live births suffer from congenital toxoplasmosis, with over 3000 infected children born each year, of which approximately 10% are symptomatic, resulting from mothers infected during gestation and producing visual or neurological sequelae from infancy to adolescence5.

Among the Colombian female population, a high number of women have been in contact with the parasite; approximately 47% of Colombian women have antibodies against Toxoplasma gondii6. Moreover, the frequency of congenital infection in the country, in cities like Bogotá, Barranquilla, and Bucaramanga, is 1, 2, and 1 per 1000 live births with toxoplasmosis, respectively. In contrast, cities like Cúcuta and Riohacha have a lower frequency of infection, with percentages of 0.5 to 0.7 per 1000 live births, respectively4. As a result, Barranquilla is among the cities with the highest number of congenital toxoplasmosis cases in the country.

However, the implementation and promotion of hygienic measures are crucial in preventing the disease, as they reduce the likelihood of primary infection in immunocompetent mothers and, consequently, transmission of the disease to the fetus. As it is a highly preventable disease and due to its impact on our community, the objective of this study is to determine its prevalence in pregnant women who were treated at San Diego Clinic in Barranquilla during the year 2021 based on their medical histories, and to establish associated risk factors, as well as to provide new baseline information to better understand the presence of the disease in this city. This information could serve as relevant data for the community and, in general, provide recommendations regarding disease prevention and educational programs.

San Diego Clinic in Barranquilla is a health center that frequently receives pregnant women, and when they attend prenatal check-ups, they are routinely asked to undergo TORCH tests, which include the toxoplasmosis test through the detection of antibodies against Toxoplasma gondii, the most commonly used indirect method to identify whether a person has been infected by this parasite2.

Methods and materials

Type of the Study: Descriptive, cross-sectional, retrospective study.

Population and Sampling: The universe consisted of pregnant patients who attended prenatal check-ups at the San Diego Clinic in Barranquilla during 2021. The population included 1,975 pregnant women who attended prenatal care at the San Diego Clinic during this period.

From the Records of the Coordination section of San Diego Clinic, 1.975 medical records were found overall, 68 tested positive for toxoplasmosis, of which 42 medical records met the inclusion criteria.

Inclusion Criteria:

•Medical records of pregnant women who underwent relevant laboratory tests for the study, specifically IgG and IgM, ordered upon entry to prenatal care during 2021.

•The detection of specific antibodies (IgM and IgG) against the parasite was performed using the ELISA (Enzyme Linked Fluorescent Assay)7 method, applied by the San Diego Clinical Laboratory for etiological diagnosis in this group of 42 patients. The anti-Toxoplasma IgG test was considered positive when titers were greater than or equal to 8.8 UI/mL. The anti-Toxoplasma IgM test was considered positive when titers were greater than or equal to 8.0 UI/mL.

•A survey was completed regarding sociodemographic, biological, and lifestyle risk factors associated with the infection, using information recorded in the medical history.



This information is included in this document to enhance the research on the population attending this healthcare facility, noting that for future studies, it would be ideal to have a larger sample, the in-person application of the survey, and complete laboratory results in the medical records.

Exclusion Criteria: Medical records of pregnant women with inconsistencies in patient information and/or incomplete or missing laboratory data.

This study was approved by the Scientific Committee of the Faculty of Health, Exact, and Natural Sciences and the Ethics/Bioethics Committee of Universidad Libre Seccional Barranquilla, in accordance with the ethical standards of the 1975 Declaration of Helsinki, modified in 1983, with the authors' prior commitment to confidentiality regarding the research data to access patients' medical records.

Data Collection: The data were organized into tables for interpretation and discussion.

Data Analysis: Descriptive statistics were applied for data analysis, using Microsoft Excel; qualitative variable analysis was performed by calculating frequencies and percentages.

Results

For the analysis of the IgG and IgM results, 41 medical records of pregnant women who visited the clinical laboratory at San Diego Clinic were considered. The values of anti-Toxoplasma immunoglobulin G obtained from the ELISA test in these patients ranged from 0 to over 200 UI/mL (Table 1).


Table 1. Range of IgG titers found in pregnant women by ELISA test




	IgG Values (UI/ml)

	Frequency

	Percentage






	0 - 7,9

	17

	41,46




	8,0 - 50

	12

	29,27




	51 - 100

	9

	21,95




	101 -200

	2

	4,88




	200

	1

	2,44




	Total

	41

	100






Source: This table was created by the authors based on data obtained from the files of San Diego Clinic, Barranquilla.



58.54% of the pregnant women tested positive for anti-Toxoplasma IgG, indicating that they had been in contact with the parasite before their pregnancy. On the other hand, the remaining 41.46%, who tested negative, represent the more susceptible pregnant population at risk of parasitic infection during their pregnancy (Table 1).

Table 2 presents the sociodemographic information, personal and family medical history documented in the 42 medical records of pregnant women obtained from the Records of Coordination at San Diego Clinic.

Table 2, Part I shows that 91% of the pregnant women were aged between 15 to 35 years, 95% belonged to low socioeconomic status (1 and 2), and 88% were urban residents, with 45% living in municipalities near Barranquilla. The vast majority of the pregnant women were from the municipality of Soledad, while others were from Luruaco, Sabanalarga, Malambo, Palmar de Varela, and even the Bolívar department. Most of those residing in Barranquilla were from the southwestern and metropolitan localities, particularly the southeastern locality. Only 1 resided in the northern-central historical locality.


Table 2. Information obtained from clinical records of pregnant women from the files of San Diego Clinic of Barranquilla during the year 2021*- Part I




	Sociodemographic Characteristics

	n

	Percentage (%)






	AGE (years)




	15- 25

	21

	50




	26 – 35

	17

	41




	36- 45

	3

	7




	> 45

	1

	2




	POPULATION TYPE




	Urban

	37

	88




	Rural

	5

	12




	SOCIO-ECONOMIC LEVEL




	Low Status

	1

	34

	81




	2

	6

	14




	Medium Status

	3

	1

	2




	4

	1

	2




	LOCATION




	Southwest

	10

	24




	Southeast

	6

	14




	North-Historic Center

	1

	8




	Metropolitan

	5

	12




	Riomar

	1

	2




	Outside of Barranquilla

	19

	45




	EDUCATIONAL LEVEL




	Elementary school

	15

	36




	Secondary school

	19

	45




	Professional undergraduate

	1

	2




	Technician-Technologist

	7

	17




	JOB PROFILE




	Housewife

	18

	43




	Student

	6

	14




	Private company employee

	2

	5




	Employee of a public company

	6

	14




	Farmer

	3

	7




	Merchant

	1

	2




	Not declared in Medical History

	6

	14




	GESTATIONAL WEEKS




	1 – 12

	6

	14




	13 – 26

	11

	26




	27 – 39

	23

	55




	> 39

	2

	5






Source: This table was created by the authors based on data obtained from San Diego Clinic, Barranquilla.



Regarding education level, most had completed primary education (36%), secondary education (45%), and technical training (17%); 43% were homemakers. Additionally, 23 of the pregnant women (55%) were between 27 to 39 gestational weeks.

Table 2, Part II indicates that 33% of the pregnant women went to a minimum of 4 to 6 prenatal check-ups. Notably, 10 of them (24%) did not attend any subsequent appointments after their first visit. The data also reveals personal medical histories, with 5% presenting diabetes, hypertension, and malnutrition; 7% had iron-deficiency anemia, and 5% were living with HIV/AIDS. Family medical histories showed that 10% had diabetes and 5% had hypertension. Furthermore, 33% reported having family support, while 33 of the 42 medical records studied indicated a lack of this psychosocial support.


Table 2. Information obtained from clinical histories of pregnant women from the San Diego Clinic of Barranquilla during the year 2021*- Part II




	PRENATALS CHECKUPS




	Periodicity

	n

	Percentage (%)






	None

	10

	24




	1 – 3

	11

	26




	4 – 6

	14

	33




	7 o more

	7

	17




	PERSONAL PATHOLOGICAL BACKGROUND




	Background

	n

	Percentage (%)




	Gestational arterial hypertension

	2

	5




	Iron deficiency anemia

	3

	7




	Early perinatal death

	2

	2




	Malnutrition

	2

	5




	Gestational Diabetes

	2

	5




	Antiphospholipid Antibody Syndrome Epilepsy

	1

	5




	 
	1

	2




	Asthma

	1

	2




	None

	34

	61




	PERSONAL INFECTIOUS BACKGROUND




	Background

	n

	Percentage (%)




	HIV – AIDS

	2

	5




	None

	40

	95




	FAMILY PATHOLOGICAL BACKGROUND




	Background

	n

	Percentage (%)




	Diabetes

	4

	10




	High Blood Pressure

	2

	5




	None

	38

	90




	PSYCHOSOCIAL RISK




	Risks

	n

	Percentage (%)




	Emotional Tension

	2

	5




	Depressive Mood

	2

	5




	Neurovegetative symptoms

	2

	5




	Family support almost always

	7

	17




	Family support always

	14

	33




	Absent

	33

	79






Source: This table was created by the authors based on data obtained from San Diego Clinic, Barranquilla.



Discussion

In this research, a prevalence of 58.54% was obtained, meaning that 24 pregnant women out of a total of 41 analyzed tested positive for anti-Toxoplasma IgG (Table 1).

These results are similar to those reported by other studies conducted in Colombia, despite geographical, climatic, and cultural variations such as dietary habits and hygiene. For example, Varela et al. (2003) noted that in Colombia, the prevalence of this disease among pregnant women was 59.8%, with the Atlantic Coast being the region with the highest prevalence in pregnant women (63%), while the Central region showed the lowest prevalence (36%)8.

Similarly, in Villavicencio (Meta), Castro et al. (2008)9 reported a prevalence of 52.5% among 300 pregnant women in 2005, selected from Social State Enterprises (ESEs). In Sincelejo (Sucre)10, a prevalence of 56% was reported among 100 pregnant women attending prenatal care at maternal and child health centers, including Las Américas, San Vicente, and San Luis. In the same Sucre department, Assia et al. (2011)11 found a prevalence of 74% in a sample of 289 pregnant women from the municipalities of San Marcos, Sincelejo, and Santiago de Tolú using the quantitative anti-Toxoplasma IgG ELISA test. Jácome et al. (2013)12 found a prevalence of 58% in Valledupar (Cesar) in a study involving 300 pregnant women from the Eduardo Arredondo Daza Hospital, while Rosso et al. (2008)13 found a seroprevalence of 46.2% among 955 pregnant women from 12 health establishments located in various geographical areas and socioeconomic strata in Cali.

100% of the patients who tested positive for anti-Toxoplasma IgG in this study were asymptomatic. Lymphadenopathy, which is considered associated with gestational toxoplasmosis in 90% of cases, was not present in any of the pregnant women. However, the presence of symptoms such as headache and fever, not being pathognomonic, introduces the possibility of symptomatic patients being difficult to detect and diagnose14. Therefore, considering that at least 90% of women with acute toxoplasmosis during pregnancy are asymptomatic, the diagnosis relies on the results of serological tests15, 16. Additionally, of the 41 patients who presented negative anti-Toxoplasma IgM results (41.46%), only one patient exhibited headache and fever, while the rest were asymptomatic.

A positive anti-Toxoplasma IgM result indicates acute infection. In this test, only one patient among the 42 selected medical records, aged 15, had a result of 7.5 UI/ml, which was considered doubtful by the applied ELFA test, falling between 7.2 – 8.0 UI/ml. This suggests that she may have recently acquired the infection, which certainly poses a risk to fetal health, potentially leading to congenital toxoplasmosis, which can have fatal outcomes. It was also reported that the patient had unquantified fever, joint pain, headaches, and edema, but due to an abscess in the Bartholin gland, which was drained and managed with antibiotics. Furthermore, her medical history did not record the result of the anti-Toxoplasma IgG test for her entry into prenatal care. According to Gómez JE et al. (2007)17, the best combination to distinguish 100% of cases of acute infections from others is an IgM test combined with an avidity IgG test.

On the other hand, seroconversion is defined as a significant increase in IgG titer between two serum samples taken 3 to 4 weeks apart, which confirms the diagnosis of acute toxoplasmosis18, 19. In our study, it could not be demonstrated that any pregnant woman presented seroconversion; that is, infection with Toxoplasma gondii during pregnancy, because access to anti-Toxoplasma serological results during subsequent follow-ups for those pregnant women who showed susceptibility to infection with a negative anti-Toxoplasma IgG result was not available.

Pregnant women who test negative for anti-Toxoplasma IgG (non-immune) should be monitored monthly with anti-Toxoplasma IgM determinations, rather than just a single serological test during pregnancy; this last consideration is important both at the end of pregnancy and in postpartum diagnosis, especially for those pregnant patients who evade the initial diagnosis10, 17, 20.

According to the information extracted from the 42 medical records (Table 2), the highest prevalence of toxoplasmosis (positive IgG) was found in young women, in weeks 29-39 of gestation, among those with few prenatal check-ups, low educational levels, and occupations related to household chores. These findings could be explained by considering that:



1.50% were young adult women who generally tend not to be very cautious, which leads them to potentially consume contaminated and possibly harmful foods during their pregnancy. Without proper control at this level, there is a high likelihood that patients will be exposed to infection without early detection.

2.Regarding prenatal check-ups, it was observed that only 17% attended at least 7 appointments, and 24% did not attend any during their pregnancy, a fact that may be related to educational level, social environment, and economic conditions of the pregnant women. According to Cárdenas et al. (2015)21, awareness campaigns about the importance of timely diagnosis of gestational toxoplasmosis are necessary due to the risk of congenital toxoplasmosis, its serious consequences, and because it is asymptomatic in 90% of cases22.

3.The socioeconomic level of the majority of these pregnant women is classified as level 1, low-low, whose housing conditions and the environment in which they reside make them more susceptible to infection with these types of microorganisms; these socioeconomic conditions are similar to those reported in the studies by Rosso et al. (2008)13, López et al. (2005)1 in Armenia, and Castro AT et al. (2008)9 in Villavicencio, Jácome in Valledupar12, where most of the pregnant population belonged to strata between 0 to 3.



It was observed that, similar to the study in Villavicencio9, there are several students, employees of companies, and farmers in the group; however, the vast majority are homemakers. Both farmers and homemakers are at greater risk of infection with toxoplasmosis due to their direct contact with animals, as they often need to care for and clean up after them.

The rural population constitutes 12% of the group of pregnant women and is at the highest risk of acquiring the infection, as they are exposed to a variety of animals with which they coexist and have direct contact with the soil23. However, it was noted that 88% live in the city, thus a prevalence result of 58.54% positives can be explained by the existence of various risk factors such are habits, hygiene, etc., external to the countryside, which also play a fundamental role in the infection.

For pregnant women, there are associated risk factors that, once identified, are the cornerstone of disease prevention. These risk factors include contact with cat feces (the definitive host of the parasite), contaminated meats with cysts, contaminated vegetables, and contaminated hands24, 25.

95% reported no personal history of infectious diseases, with only two of the pregnant women having a history of HIV infection. Mothers with chronic toxoplasmosis who suffer from diseases affecting the immune system, such as Hodgkin's lymphoma, systemic lupus erythematosus, and AIDS, may experience a reactivation of the disease26.

Limitations of the study

This work was conducted with a small sample of medical records of pregnant women and focused on the results of anti-Toxoplasma IgG and IgM serological tests ordered for the patients during their first prenatal check-up. The baseline information for the study is provided by the medical records stored in the Coordination files of San Diego Clinic in Barranquilla. These medical records do not indicate whether the pregnant patients had household pets or if they were aware of the risk factors for Toxoplasma gondii infection.

Conclusions

This population of pregnant women shows a high prevalence of anti-Toxoplasma IgG, similar to what has been reported in other regional and national studies. It is noteworthy that the majority of the women included in the study come from low socioeconomic conditions (strata 1 and 2), a factor associated with a higher risk of toxoplasmosis.

Furthermore, there is a greater prevalence of the disease among patients with few prenatal check-ups, low educational levels, and occupations related to household tasks, as evidenced in the study conducted on the population of women in Barranquilla by Chaves - AMA et al.23, which assessed the level of knowledge about toxoplasmosis in pregnant women attending prenatal consultations. Consequently, educational programs aimed at the entire pregnant population regarding risk factors associated with transmission and recommendations for hygienic practices to prevent Toxoplasma gondii infection are crucial for reducing the prevalence of the disease.

Even though the National Institute of Health in Colombia does not classify this parasitosis as mandatory to be reported to departmental health secretariats, it is advisable to maintain surveillance for health control and prevention, as well as to keep updated information about this zoonotic parasitosis, which would mitigate the consequences for the exposed population and, consequently, the additional costs for the general health system.

Acknowledgements

The authors thank Universidad Libre Seccional Barranquilla and Clínica General San Diego of Barranquilla for their contribution on the development of this investigation.

Funding

This project received funding of Universidad Libre under project number code 12010206.

Author contribution

Aracely Garcia contributed to the methodology design, experimental execution supervition, data analysis, manuscript edition and review. Sebastian Consuegra, Yeison Echeverria and Daniela Pájaro contributed equally to data collection, analysis and interpretation of results, and manuscript review. Tammy Pulido contributed to manuscript review and translation. All authors reviewed the results and approved the final version of the manuscript.

Ethics declaration

The study was carried out in accordance with the Declaration of Helsinki and was approved by the Ethics Committee of the Faculty of Health, Exact, and Natural Sciences and the Ethics/Bioethics Committee of Universidad Libre Seccional Barranquilla (protocol No 24, approved by 03 of May, 2018)

Disclaimer

The conclusions of this article are solely the responsibility of the authors and do not necessarily reflect the opinions, policies, or positions of Ciencia y Salud, its editors, or the Instituto Tecnológico de Santo Domingo (INTEC).

Conflict of interest

The authors declare that there is no conflict of interest in the work carried out.

References

1. López-Castillo Christian A, Díaz-Ramírez Julieth, Gómez-Marín Jorge E. Factores de riesgo en mujeres embarazadas, infectadas por Toxoplasma gondii en Armenia-Colombia. Armenia. Rev. Salud pública. 2005: 181. Available in: http://www.scielo.org.co/pdf/rsap/v7n2/v7n2a06.pdf.

2. Palmezano-Díaz JM, Plazas-Rey K, Rojas-Carvajal D. Infección por toxoplasma: panorama actual. Bucaramanga. Spei Domus. 2015; 11 (22): 49-55. Available in: http://dx.doi.org/10.16925/sp.v11i22.1154.

3. Giraldo Restrepo Mónica L. Toxoplasmosis. Medellín. Editora Médica Colombiana S.A. Medicina & Laboratorio. 2008; 14 (7-8): 359-373. Available in: https://www.medigraphic.com/pdfs/medlab/myl-2008/myl087-8c.pdf

4. Cortés Jorge A, Gómez Jorge E, et al. Guía de atención integral para la prevención, detección temprana y tratamiento de las complicaciones del embarazo, parto y puerperio: sección toxoplasmosis en el embarazo. Asociación Colombiana de Infectología. Bogotá. Elsevier España. 2012; 16 (4): 230-246. Available in: http://www.scielo.org.co/pdf/inf/v16n4/v16n4a07.pdf

5. Baquero-Artigao F, Del Castillo Martín F, et al. Guía de la Sociedad Española de Infectologia Pediátrica para el diagnóstico y tratamiento de la toxoplasmosis congénita. Madrid. Anales de Pediatría. Elsevier. 2013; 79 (2): 116. e1 – 116. e6. Available in: https://www.analesdepediatria.org/es-pdf-S1695403312005413

6. Olaya-Urueña C, Flórez-García D. Guía de Práctica Clínica para diagnóstico y manejo de la toxoplasmosis gestacional. Scielo. Bogotá. 2003; 54(3): 164 -170. Available in: http://www.scielo.org.co/pdf/rcog/v54n3/v54n3a04.pdf

7. Manual BioMèrieux Sa para diagnóstico in vitro. BioMèrieux Sa, Francia, 2000, 1-5. Available in: https://www.biomerieux.es/diagnostico-clinico/productos/panel-vidasr-torc

8. Varella IS, Wagner MB, Darela AC, Nunes LM, Müller RW. Prevalência de soropositividade para toxoplasmose em gestantes. J Pediatr. Rio de Janeiro. [Internet]. 2003; 79(1):69–74. Available in: http://dx.doi.org/10.1590/s0021-75572003000100012

9. Castro AT, Góngora A, González ME. Seroprevalencia de anticuerpos a Toxoplasma gondii en mujeres embarazadas de Villavicencio, Colombia. Universidad de los Llanos - Villavicencio, Meta. Colombia. Revista Orinoquia 2008; 12(1): 91-100.

10. Machado-Torres NP, Manrique-Carrascal EE, Ruiz –Hoyos BM, Blanco-Tuirán PJ. Alta frecuencia de seroconversión toxoplásmica en gestantes de Sincelejo-sucre. Asociación Colombiana de Infectología, Infectio 2005; 8 (4): 263-267.

11. Assia Y, Montero Y, Orozco K, Blanco P. Seroprevalencia de infección por Toxoplasma gondii en mujeres gestantes de Sucre. Sincelejo-Colombia. XV Congreso Colombiano de Parasitología y Medicina Tropical. Biomédica 2011;31(sup.3):209-421.

12. Jácome J. Prevalencia de infección por Toxoplasma gondii en mujeres embarazadas, en Valledupar, Cesar. Portal de revistas de la Universidad Popular del Cesar. Valledupar. 2013; 3 (1). Disponible en: http://revistas.unicesar.edu.co/index.php/microtrop/article/view/45.

13. Rosso F, Remington JS, Tunubala GA, Chaves JA, Agudelo A, Montoya JG, et al. Prevalence of infection with Toxoplasma gondii among pregnant women in Cali, Colombia, south America. Am J Trop Med Hyg [Internet]. 2008;78(3):504–8. Available in: http://dx.doi.org/10.4269/ajtmh.2008.78.504

14. Campello Porto L, Duarte EC. Association between the risk of congenital toxoplasmosis and the classification of toxoplasmosis in pregnant women and prenatal treatment in Brazil, 1994-2009. Int J Infectio Dis. 2012;16(7):480-6.

15. Reis MM, Tessaro MM, D’Azevedo PA. Toxoplasma-IgM and IgG-avidity in single samples from areas with a high infection rate can determine the risk of motherto-child transmission. Rev Inst Med Trop Sao Paulo 2006; 48:93–8.

16. Pinard JA, Irvine PJ. Maternal serologic screening for toxoplasmosis. J Midwifery Womens Health 2003; 48:308–16.

17. Gómez JE et al. Guía de práctica clínica para toxoplasmosis durante el embarazo y toxoplasmosis congénita en Colombia. Reunión de Consenso, Asociación Colombiana de Infectología 14 de mayo de 2007, Quindío. Infectio 2007; 11(3): 129-141. Available in: https://revistainfectio.org/P_OJS/index.php/infectio/article/view/148/183

18. Sierra M, Bosch J, Juncosa T, Matas L, Muñoz C, grupo de microbiólogos para el estudio de las infecciones de transmisión vertical en el área de Barcelona* (*) Andreu A, Barranco M, Dopico E, Guardià C, Lite J, Sanfeliu I. Viñas Ll. Diagnóstico serológico de las infecciones por Toxoplasma gondii. Control Calidad SEIMC, Revista de la Sociedad Española de Enfermedades Infecciosas y Microbiología Clínica-Barcelona.⌠Internet - Página web: seimc.org⌡. 2004. Available in: https://www.seimc.org/contenidos/ccs/revisionestematicas/serologia/toxo.pdf

19. Andreu A, Barranco M, Dopico E, Guardià C, Lite J, Sanfeliu L, Viñas Ll. Toxoplasmosis en mujeres y su incidencia. Transmisión vertical en Barcelona. 2004. Available in: https://www.elportaldelasalud.com › toxoplasmosis-en...

20. Robert-Gangneux F, Gavinet MF, Ancelle T, Raymond J, Tourte-Schaefer C, Dupouy-Camet J. Value of prenatal diagnosis and early postnatal diagnosis of congenital toxoplasmosis: retrospective study of 110 cases. J Clin Microbiol. 1999; 37(9):2893-8. https://doi.org/10.1128/JCM.37.9.2893-2898.1999. PMID:10449471; PMCID: PMC85406.

21. Cárdenas D, Lozano C, Castillo Z, Cedeño J, Galvis V, Ríos J, Torres M. Frecuencia de anticuerpos anti-Toxoplasma gondii en gestantes de Cúcuta, Colombia. Rev. Med Hered. 2015; 26:230-237.

22. Paternina Vivero C, Hospital Kennedy. Guía de Manejo de Toxoplasmosis en el Embarazo. ESE, tercer nivel. 2004:1-12.

23. Chávez Arévalo M, Roa Correa S, Terraza Cadavid J, García Cuan A. Nivel de conocimiento sobre toxoplasmosis en mujeres gestantes que asisten a consulta prenatal. 2022; 17: 15 – 24. Universidad Libre, https://doi.org/10.18041/2390-0512/biociencias.2.10690.

24. De la Calle M. Toxoplasmosis en la mujer, consulta pregestacional y prevención primaria, Cap. III. En: Toxoplasmosis congénita en España, presente y futuro. Madrid; Instituto de Salud Carlos III, Centro Nacional de Microbiología, 2022: 29 – 32. Available en: https://publicaciones.isciii.es/

25. Robert – Gangneux F, Dardé Marie-Laure. Epidemiologia y estrategia de la toxoplasmosis. Clin. Microbiol Rev 2012; (25)2: 264-296, https://doi.org/10.1128/CMR.05013-11

26. Sánchez Lombana R, et al. Toxoplasmosis y embarazo, Rev. Cubana Obstet Ginecol. Ciudad de la Habana. 2013; 32 (1): 99-106 Available in: http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0138-600X2012000100012.

_______________________________

1 Researcher Professor, Universidad Libre. Barranquilla. ORCID: https://orcid.org/0000-0003-0047-4073, email: aracely-garciac@unilibre.edu.co. Correspondence author: aracely450@gmail.com

2 Researcher student, SIGMA - Medicine and Biotechnology Research Group. Barranquilla. ORCID: https://orcid.org/0009-0009-9271-2948, email: sebastiand-consuegrag@unilibre.edu.co.

3 Researcher student, SIGMA - Medicine and Biotechnology Research Group. Barranquilla. ORCID: https://orcid.org/0009-0001-1616-3993, email: yeisone-echeverriad@unilibre.edu.co.

4 Researcher student, SIGMA - Medicine and Biotechnology Research Group. Barranquilla. ORCID: https://orcid.org/0009-0004-6144-0832, email: Daniela-pájarof@unilibre.edu.co.

5 Researcher student, SIGMA - Medicine and Biotechnology Research Group. Barranquilla. ORCID: https://orcid.org/0000-0003-0933-6822, email: tammy.pulidoi@unilibre.edu.co.




[image: ]



Esta obra está bajo una licencia internacional Creative Commons Atribución-NoComercial-CompartirIgual 4.0. CC BY-NC-SA









OEBPS/images/logo-cc.jpg





OEBPS/images/OpenAccess.jpg





OEBPS/text/nav.xhtml




Table of Contents





		Prevalence of Toxoplasmosis in Pregnant Women Treated at San Diego Clinic in Barranquilla, Colombia



		Introduction



		Methods and materials



		Results



		Discussion



		Limitations of the study



		Conclusions



		Acknowledgements



		Funding



		Author contribution



		Ethics declaration



		Disclaimer



		Conflict of interest



		References

















Guide





		Prevalence of Toxoplasmosis in Pregnant Women Treated at San Diego Clinic in Barranquilla, Colombia











Pages





		17



		18



		19



		20



		21



		22



		23



		24



		25



		26



		27



		28











