(Undergraduate Medical Education, Microbiology:  Student Study Module:  Geriatrics Focus Case)

CASE 1:  PERSISTENT ULCER AND FEVER (SYPHILIS-TREPONEMA PALLIDUM subspecies PALLLIDUM) 
A 71 year-old retired, widowed man presents to his primary care physician somewhat embarrassed because he has a small open lesion on his penis. He has experienced zipper trauma in the past and thought that could be what is wrong now. He has recently begun dating and was interrupted during an intimate encounter about 3 months ago when one of his children came to his house unannounced. He dressed hastily, putting on pants without underwear and thought that could have been when he was injured. However, he is concerned that this lesion is different than past zipper trauma in that it has persisted for over 2 months and is painless. When asked about recent sexual activity, he states that he has had intercourse with one new partner, a woman with some experience. He states that being new to dating, he wanted to “check if his equipment still worked.” He denies the use of condoms, stating that his female partner is past the age where they need to be worried about pregnancy.  He denies sexual activity with men.
On physical examination, the patient’s vital signs show a temperature of 38.1°C (100.6°F), heart rate of 88, respiratory rate of 14, and a blood pressure of 128/76.  The patient appears younger that his stated age, is well-developed, well-nourished, alert, cooperative, and in no acute distress. There is an ulcerated papule on the corona and shaft of the penis. The ulcerated papule is painless, less than 1.0 cm, and isolated.  There is ipsilateral painless minor lymphadenopathy.  
Question 1.1: What is your preliminary diagnosis?

A type of sexually transmitted infection is possible given the patient’s recent unprotected sexual activity and the presence of a penile lesion. Potential diagnoses might also include genital herpes or chancroid, but these usually occur with multiple ulcerations and tender lymph nodes.  This type of lesion, a persistent solitary painless penile ulceration called a chancre, is highly suggestive of syphilis. 
Question 1.2:  Where else might you wish to look on physical examination?
Symptoms typically include a generalized mucocutaneous rash which can include any one of several forms and is considered a great imitator, with lesions that can be macular, papular, pustular, psoriaform, or as condyloma lata, but never bullous.  It is one of the few diseases capable of causing lesions on the palms and soles of the feet.  
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Figure 2. Chiu M, Cockerell C, Houpt K, Radolf J. Atlas of Infectious Diseases: Skin, Soft Tissue, Bone, and Joint Infections. Edited by Gerald Mandell (series editor), Thomas P. Bleck. ©1995 Current Medicine Group LLC.
Question 1.3: What is the causative organism?

Venereal syphilis is caused by the bacterium Treponema pallidum subspecies pallidum. The Spirochaetales include three genera that are pathogenic for humans. Leptospira causes human leptospirosis. Borrelia causes relapsing fever and Lyme disease. 
Treponema also causes the diseases known as treponematoses, commonly known as yaws, pinta, and bejel.
Question 1.4: What is the natural history of this condition?

Syphilis is a chronic systemic infection characterized by episodes of active disease interrupted by periods of latency. Humans are the only natural host for T. pallidum. Nearly all cases of syphilis are acquired by sexual contact with infectious lesions. 
Primary Syphilis

T. pallidum rapidly enters microscopic skin abrasions or penetrates intact mucous membranes. Within a few hours it enters the lymphatic system and blood stream to produce systemic infection and metastatic foci before the primary lesion appears. The primary lesion develops at the site of inoculation, usually is present 4 to 6 weeks, and then spontaneously heals. The typical chancre is a single, painless papule that rapidly erodes and becomes an ulcer with rolled edges, shallow base and regular shape. Primary chancres can occur on the penis, anal canal, mouth, cervix or labia; many patients are unaware of the infection.
Secondary Syphilis 
Systemic symptoms may include sore throat, headache, fever, myalgias, anorex​ia, and generalized lymphadenopathy in addition to the rashes noted above.  Persons are highly contagious in this stage.  The disease will subside spontaneously over the course of several weeks and enter the latent phase.
Latent/Tertiary Syphilis
Infected individuals may have no symptoms at all for years with a subclinical level of infection in the lymphatic system.  Organisms may travel to virtually any organ system and symptoms will depend on the level of destruction, usually with mucocutaneous, musculoskeletal, or parenchymal lesions, aortitis or central nervous system disease.  For example, the Argyll-Robertson pupil is mostly caused by neurosyphilis in the midbrain, resulting in pupils which do not constrict in response to light but which do react to near accommodation. The Oslo and Tuskegee studies established that about one-third of untreated patients develop evidence of tertiary syphilis and about one fourth die as a direct result of tertiary syphilis.  CNS and cardiovascular syphilis accounted for 30% of all deaths in the Tuskegee study.  The ethical issues raised in this study have had a major influence on shaping human subjects research to this day.
Question 1.5: What laboratory tests are available to diagnose this condition?
Serology tests are positive in persons with any treponemal infection, including yaws, pinta and endemic syphilis.  Nontreponemal tests include the RPR and VDRL, which are equally sensitive for initial screening or quantification of antibody levels, as the titer levels indicate the activity of the disease. Treponemal tests which may be used to confirm these screening tests include the fluorescent treponemal antibiody-absorbed (FTA-ABS) test and agglutination assays, which are very specific.  However, they may still commonly give false-positive results in autoimmune disease and with advancing age; 10% of those over 70 years old have false-positive reactions.  PCR testing is generally available only in research labs. Dark-field microscope evaluation is rarely available in ambulatory clinics but is the test of choice for confirmation of congenital syphilis. The CDC also recommends that all patients who have syphilis should be tested for HIV infection.
Question 1.6: How is the disease treated?
Penicillin G given parenterally is the preferred drug for treatment of all stages of syphilis. The dosage is benzathine penicillin G 2.4 million units IM in a single dose.  The Jarisch-Herxheimer reaction is an acute febrile reaction often accompanied by headache, myalgia, and other symptoms that usually occur within the first 24 hours after any therapy for syphilis. Parenteral penicillin G is the only therapy with documented efficacy for syphilis during pregnancy. Pregnant women with syphilis in any stage who report penicillin allergy should be desensitized and treated with penicillin. Children with acquired primary or secondary syphilis should be evaluated and treated using pediatric dosing of benzathine penicillin G 50,000 units/kg IM, up to the adult dose of 2.4 million units, in a single dose. Patients should be reexamined clinically and serologically 6 months and 12 months after treatment. 
Failure of nontreponemal test titers to decline fourfold 6 months after therapy for primary or secondary syphilis might be indicative of probable treatment failure. Because treatment failure usually cannot be reliably distinguished from reinfection with T. pallidum, a CSF analysis also should be performed. For retreatment, the majority of STD specialists recommend administering weekly injections of benzathine penicillin G

2.4 million units IM for 3 weeks, unless neurosyphilis is present.  Doxycycline (100 mg orally twice daily for 14 days), azithromycin as a single oral dose of 2 g, or ceftriaxone 1 g daily either IM or IV for 8–10 days might be effective, but several cases of azithromycin treatment failure have been reported,and resistance to azithromycin has been documented in several geographic areas. The use of any of these therapies in HIV-infected persons has not been well studied; therefore, the use of doxycycline, ceftriaxone, and azithromycin must be undertaken with caution.
Tertiary syphilis refers to gumma and cardiovascular syphilis but not to all neurosyphilis. Patients who are not allergic to penicillin and have no evidence of neurosyphilis should be treated with benzathine penicillin G 7.2 million units total, administered

as 3 doses of 2.4 million units IM each at 1-week intervals. Patients who have neurosyphilis or syphilitic eye disease (e.g., uveitis, neuroretinitis, and optic neuritis) should be treated aqueous crystalline penicillin G 18–24 million units per day, administered as 3–4 million units IV every 4 hours or continuous infusion, for 10–14 days. However, if patient compliance can be ensured, an alternative regimen is procaine penicillin 2.4 million units IM once daily plus probenecid 500 mg orally four times a day, both for 10– 14 days.
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