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Prevalence and Incidence of Syphilis in the USA
Syphilis is a systemic sexually-acquired infection transmitted by a bacterial infection (STI) caused by the spirochaete Treponema pallidum subspecies pallidum (order Spirochaetales). It is treatable in the early stages, failure to which can result in disability, neurological disorders, and death. It is transmitted by direct contact with a syphilitic blister on the skin, and in mucous membranes. This syphilitic sores can occur on the mouth, anus, vagina, rectum, and lips. Hence, it's prevalently transmitted during vaginal, oral or anal sexual activities.
Among the several years of the national rate of reported primary and secondary (P&S) syphilis cases in the U.S, 2017 was peculiar for a number of reasons.  First, compared to 2016, where (P&S) syphilis cases were 8.6 cases per 100, 000 population, in 2017, a total of 30,644 cases of P&S syphilis were reported yielding a rate of 9.5 cases per 100,000 population;  a 10.5% and 72.7% increase compared with 2016 and 2013 (P&S) syphilis reported cases (CDC, 2018).
Based on (P&S) syphilis reported cases per region, in 2016-2017 periods, the West recorded the highest rate of P&S syphilis cases with 13.2 cases per 100,000 populations. It was followed closely by the South which recorded 9.7 cases per 100,000 population, the Northeast from behind with 8.0 cases per 100,000 population) and the Midwest recorded the lowest rate of 6.2 cases per 100,000 population (CDC, 2018). In a nutshell, the reported cases of P&S syphilis rate indicated a 16.8% increase in the West, 10.2% in the South, and 8.8% in the Midwest. 
P&S Syphilis by Sex and Sexual Behavior
Taking the account of 2017, it was observed that the rate of reported P&S syphilis cases among men was much higher than the rate among women; 16.9 cases per 100,000 males and 2.3 cases per 100,000 females respectively (Braxton, 2018). It was also noted that the rate of P&S syphilis among men has been gradually increasing every year since 2000, but in 2017, it hit its highs; 9.0%. This is contrary to the rate of P&S syphilis among women which has been increasing in doubles, to be specific, during 2016–2017 their P&S syphilis rating had seen 21.1% increase (CDC, 2018).
Typically, MSM (men who have sex with men) continue to account for the majority of P&S syphilis cases, and their estimated rates are substantially higher in comparison with men who have sex with women only (MSW) or women.  Among the 30,644 reported P&S syphilis cases in 2017, the MSM collectively accounted for 17,736 (57.9%) in which 15,953 (52.1%) cases were accounted for MSM and 1,783 (5.8%) cases were observed among men who had sex with both men and women. Inclusively 14.8% (4,548) cases were among MSW, 12.1% (3,722) were among women, 15.0% (4,601) were among men who had no information about the sexual orientation of their partner, among these, 0.1% (37) cases represented unknown sex. Based on these stats, it is evident that the rate of syphilis infection in the U.S is higher among MSM in comparison to MSW and other sexual orientations. 
P&S Syphilis by Age
Based on the CDC report specifically in 2017, it is certain that the rates of reported P&S syphilis cases were overall highest among individuals of 25–29 years of age. Men aged 25–29 years recorded the highest rates; 51.9 cases per 100,000 males, those between 20–24 years of age reported 41.1 cases per 100,000 males, and men between 30–34 years of age reported 39.3 cases per 100,000 males (CDC, 2018). On the other hand, in regards to age, women between 20–24 years recorded the highest rates; 7.8 cases per 100,000 females, women aged 25–29 years followed narrowly behind with a report of 7.1 cases per 100,000 females. Additionally, in 2017, among the reported P&S syphilis cases with known age, 80.2% was accounted for individuals aged 15–44 years. Evidently, the rate of P&S syphilis increased in all age groups in both genders particularly among those aged 15–44 years; however, this stat was exceptional among women aged 15–19 years, as it showed slightly decrease when other all older age groups were showing an increase.
Congenital Syphilis
There is a troubling rise in syphilis among women and newborns in the United States.  According to CDC statistics diagnoses of primary and secondary syphilis, the most contagious stages of the disease have seen an upsurge of 76% from 2013 to 2017 (17,365 to 30,644) (CDC, 2018).  A greater number of congenital syphilis cases; approximately 912 cases were reported in 2017, which resulted in severe health complications and sometimes resulted in deaths among newborns.  To be specific, 64 syphilitic stillbirths and 13 infant deaths were observed; these statistics represented a national rate of 23.3 cases per 100,000 live births. This data was a 43.8% increase from that of 2016 which accounted for 16.2 cases per 100,000 live births as well as 153.3% increase from that of 2013 which accounted for 9.2 cases per 100,000 live births.  Based on this data, it can be established that the increase in the congenital syphilis rate is slightly parallel to the upsurge in P&S syphilis among all women during 2013–2017 report; 155.6% and 142.8% escalations, correspondingly. To avert such alarming outcomes of congenital transmissions, pregnant women are required to engage in routine screening to facilitate timely treatment for syphilis.  
The prevalence and incidence of Syphilis in All Stages
Analyzing the prevalence and incidence rates of total case count of reported syphilis in all stages; P&S, early latent, late and late latent, including congenital, the year 2017, leads with the highest recorded since 1993. The increased number of cases of syphilis (all stages) reported can be largely attributed to a surge among men, precisely among men who have sex with men (MSM) (Centers for Disease Control and Prevention 2015). Also, the number of cases of early latent syphilis reported to CDC shows an increase of 17.6% as well as 17.3% increase in the number of cases of late and late latent syphilis.
Pathogenesis and Microbiology
As earlier identified, the etiologic agent that causes syphilis is Treponema pallidum. This is a corkscrew-shaped, motile microaerophilic bacterium that cannot be refined in vitro. It is so thin that it is impossible to view by normal light microscopy (Radolf et al. 2016). Treponema pallidum penetrates into the body through the skin and mucous membranes via microscopic and macroscopic scratches during sexual intercourse. In some cases, it may enter the body of an individual via transplacentally from mother to child during pregnancy (Khairullin et al. 2016). It is identified that prior to the appearance of the symptoms; few hours following an infection, the bacteria first accesses the lymphatic and circulatory system, however, invasion of the central nervous system can occur during any stage of syphilis.
Clinical Manifestations and Sequelae
Primary Syphilis
 
Primary syphilis occurs in the preliminary stage of infection, whereby some pallidum bacteria camp at the entrance, multiply, alert lymphocytes and stimulate macrophages, leading to the development of a primary chancre or lesion at the site of inoculation. With time lesions progress from popular to ulcer. Often these lesions are typically indurated, painless, and have a clean base (Patton, Nelson & Weinstock, 2014). They are regarded primarily indicators of syphilis because they have the potent of healing spontaneously within 1 to 6 weeks. Patients susceptible to genital ulcers are evaluated using both a serologic test for syphilis and diagnostic evaluation for genital herpes.
Secondary Syphilis
Often secondary syphilis appears after several weeks following the appearance of the primary chancre. In some instances, primary and secondary stages may overlap. This stage is characterized by the appearance of a rash. A rash can be particular, macular, pustular or squamous or a combination of either around the palms and sores. In some cases, secondary syphilis is characterized with the occurrence of malaise, lymphadenopathy, mucous patches, condylomata lata, alopecia and splenomegaly in liver and kidney involvement (Flamm, Parikh, Xie, Kwon,  & Elston 2015). In syphilis infections, secondary syphilis offers a basis for observing signs and symptoms of syphilis manifestation especially for those practising receptive vaginal or anal intercourse, considering primary lesions may occur may not be easily noticeable by the patient, if they happen to occur in the vagina or anus. Serologic tests are significant in evaluating patients with syphilis in this stage. In the case of no treatment, 25% of syphilis symptoms occur after one year following the infection.
Latent Syphilis
 
In this particular stage, the host subdues the infection to the point no lesions are clinically deceptive. A positive serologic test for syphilis is the only evidence of infection during latent syphilis (Oliver et al. 2015). Often periods of latency occur between the primary and secondary stages or after the secondary stage. For instance, early latent is the syphilis infection of about one-year duration and late latent is syphilis infection of more than one-year duration. A thorough physical examination and serology testing are also useful tools because it is often difficult to determine the duration of infection in a patient diagnosed with latent syphilis.  
Diagnosis methods
Physical Examination
A simple method physician can examine the existence of syphilis infection include examining the oral cavity, skin of torso, genitalia and perianal area, lymph nodes, and palms and soles. In the detailed examination, a pelvic check-up, a neurologic exam as well as abdominal exam is necessary to test for signs of infection (Watts, Greenberg & Khachemoune, 2016).
Dark-Field Microscopy
In the United States, dark-field microscopy is the most prevalent explicit technique for diagnosing syphilis when an active chancre is present. The accuracy of the results of the dark-field microscopy is often limited by the presence of non-pathologic treponemes in anal or oral lesions,  the number of live treponemes in the chancre, including the operator's experience in performing the test (Morshed, 2014).  The significance of darkfield microscopy is that it gives a definitive immediate diagnosis, especially for primary and secondary syphilis.
Nontreponemal and Treponemal
In circumstances when there is an absence of dark-field microscopy, nontreponemal and treponemal tests can be a possible diagnosis of syphilis. Often these two methods are used simultaneously because of the test limitations of each type of serologic test. Some of the limitations include false-positive tests in persons without syphilis, and the inability to differentiate between near past and recent infection. 
Nontreponemal tests include test like RPR (Rapid Plasma Reagin), VDRL (Venereal Disease Research Laboratory), among others (Stamm, 2015). These test titers often correlate with disease activity, and the results from the tests are described quantitatively. These tests are significant because they are rapid, inexpensive, and easy to perform, can be done in the office or clinic, can use plasma rather than serum (RPR, TRUST) and are quantitative.  
 Consequently, treponemal tests include FTA-ABS (fluorescent treponemal antibody absorbed), TP-PA (T. pallidum particle agglutination) among others. These tests are observed qualitatively. They are often reactive for life regardless of adequacy in treatment.  As such treponemal antibodies cannot be relied on to assess treatment response since they correlate poorly with disease activity. 
Diagnosis of Latent Syphilis
As earlier identified, it is often difficult to determine the duration of infection in a patient with latent syphilis. However, the possibility may arise if, within the year preceding the evaluation, they had a documented seroconversion, unequivocal symptoms of primary or secondary syphilis, or had a sex partner documented to be exposed with syphilis (Gratzer, Pohl & Hotton, 2014). These kinds of patients are required to be managed clinically.
Diagnosis of Congenital Syphilis
In the United States, the diagnosis of syphilis in pregnancy is recommended to be carried out using serologic screening and a nontreponemal test early in pregnancy which is done at the first antenatal visit (Bowen, Su, Torrone, Kidd & Weinstock, 2015). It is also recommended for double testing during the third trimester particularly for pregnant women and patients from areas of high prevalence. 
Prevention and Control
Public Education
This is considered one of the primary prevention measures of syphilis. Targeted media campaigns, telephone hotlines, and school education are some of the innovative ways to educate the public. This education is essential for helping the public to modify their behaviours; engage in safer sex practices, to recognize the symptoms and therefore seek medical care (Peterman, Su, Bernstein & Weinstock, 2015). 
Clinical Diagnosis and Treatment
Clinical diagnosis and treatment of cases advocate for early detection of disease and rapid treatment in order to lessen the impediments and reduce additional disease transmission. In this case, the national treatment guidelines recommend inexpensive, safe, simple, and effective treatment (Naing et al. 2016). 
Partner Notification
Another significant approach that is essential for limiting the spread of syphilis infection is by partner notification. The health department is required to visit, inform, evaluate, treat, and make follow-up in order to monitor as well as limit the spread of disease (Peterman & Furness, 2015). 
Prophylactic Treatment
In most cases, this “epidemiologic” approach is highly recommendable by the health department, as it covers even those individuals who are not vulnerable to syphilis infection.  It greatly advocates for "mass" treatment of populations of highly prevalent populations, for instance, treatment of commercial sex workers in order to interrupt an epidemic of syphilis (Peterman, Su, Bernstein & Weinstock, 2015). 
Conclusion
Syphilis continues to be an important U.S health problem. Despite the availability of diagnostic tests, the deficiency of sensitivity in some phases of syphilis infection curtails successful treatment of the disease from the population. Moreover, there is a need for well-designed prospective research to identify and evaluate new approaches of syphilis control and prevention in order to avert its spread. Thus, there is a need to find the best approaches that not only enhance surveillance but also target "vulnerable" populations to prevent transmission.
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