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Abstract
This case presents a young male, with a history of high-risk sexual behavior and immunosuppression,
admitted with multi-organ dysfunction and pronounced dead within 24 hours of admission. After an
extensive investigation, to include post-mortem studies, his symptoms were attributed to secondary
syphilis, which was confirmed with high rapid plasma reagin (RPR) titers (1:128) and positive fluorescent
treponemal antibody absorption test (FTA-ABS). The patient developed rapid hypoxemia and hemodynamic
instability with pulseless electrical activity (PEA) arrest and was unable to be resuscitated after many rounds
of cardiopulmonary resuscitation (CPR). An autopsy revealed syphilis spirochetes in the liver, heart, lungs,
and brain.
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Introduction
Syphilis is a sexually transmitted disease caused by a spirochete Treponema pallidum. Syphilis can involve
various organs in secondary and tertiary stages. Pulmonary involvement is rare. We present a case of a
young male admitted with pulmonary syphilis resulting in multi-organ dysfunction and was pronounced
dead within 24 hours of admission. An extensive investigation attributed his symptoms to secondary
syphilis. The patient developed rapid hypoxemia and hemodynamic instability with pulseless electrical
activity (PEA) arrest and was unable to be resuscitated after many rounds of cardiopulmonary resuscitation
(CPR). 

Case Presentation
The patient is a 19-year-old bisexual male who presented to the ED with one week history of progressively
worsening nonproductive cough and night sweats. The patient had dyspnea which lasted approximately 30
minutes, and which prompted his mother to bring him to the ED. The patient was recently diagnosed with
right lung pneumonia and urethritis at an outside facility, thought to be secondary to gonorrhea and
chlamydia, for which he was treated with one-time dose of intra-muscular ceftriaxone IM and a 10 day
course of oral doxycycline and azithromycin that he was currently taking. 

Past medical history is notable for Bipolar Type I that initially manifested as erratic behavior and
hypersexuality and nonspecified myositis. The patient’s current medications included aripiprazole,
prednisone 12.5 mg daily, and methotrexate 14 mg weekly. The patient’s surgical history included a
tonsillectomy and adenoidectomy. He had no allergies to drugs. He smoked marijuana occasionally but
denied any alcohol or intravenous drug use. 

On examination, his temperature was 98.5°F, heart rate was 128 per minute and regular, blood pressure
110/76, and respiration 24 per minute. General examination showed a pale, young male without severe
distress. His mental status appeared to be normal. He had conjunctival pallor but without icterus,
adenopathy, meningismus, or any buccal lesions. A soft holosystolic murmur was appreciated at the cardiac
apex; lung sounds were diminished in the right middle lobe. The abdomen was soft but mildly tender to
palpation in all quadrants without rebound or guarding. A maculopapular rash was noted on the palmar
surfaces of hands and soles of feet. External genitalia were without rashes. The head of the penis was not
able to be visualized secondary to phimosis. 

Initial laboratory investigation showed a leukocytosis with white blood count of 15.2 with a manual diff
indicating 82% neutrophilia. A renal function panel showed elevated anion gap metabolic acidosis with
lactate of 6.7 mmol/L (Na, Cl, HCO3 15 mmol/L). Liver transaminases were elevated with alanine
aminotransferase (ALT) 1700 and aspartate aminotransferase (AST) 1627. Total bilirubin was normal at 1.5
and alkaline phosphatase was 85 and INR of 2.2. A disseminated intravascular coagulation (DIC) panel
indicated a mildly elevated D-dimer 11.94 ug/mL but without schistocytes. An AP portable chest X-ray
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showed multifocal opacities predominately in the right and left mid-lung and concerns for cardiomegaly
without pleural effusions. A urinalysis was negative for nitrites and leukocyte esterase. An abdominal CT
scan with IV contrast indicated hepatomegaly that was heterogeneously edematous. 

The patient was started on broad spectrum antibiotics to include piperacillin/tazobactam and vancomycin IV
given a clinical picture of sepsis with pneumonia and concurrent immunosuppression. Ceftriaxone IV was
also given due to concern for possible meningococcemia. A rapid plasma reagin (RPR), fluorescent
treponemal antibody absorption test (FTA-ABS), HIV ELISA, and HIV RNA PCR were ordered. The results of
the RPR were strongly positive (1:200) while the FTA-ABS was still pending. A repeat DIC panel revealed
worsening elevation of PT/aPTT (27.5/33 sec), a dropping fibrinogen (179 mg/dL), and D-dimer of >20,000
ug/mL. The patient’s physical exam at that time did not reveal any petechia or purpura. 

Eighteen hours into the admission, the physician was alerted by the bedside nurse that the patient was in
distress. At arrival to bedside, the patient was diaphoretic, tachypneic, complained of a new headache, and
exhibited a worsening mental status. Pulse oximetry could not detect a level, but manual BP showed a
systolic blood pressure (SBP) of 110. He then fluctuated between sinus tachycardia at 150 to bradycardia in
the 40s. He was given atropine at that time for symptomatic bradycardia. Next, the patient began to posture
with left upper extremity extension, right upper extremity flexion, and lower extremity extension. Shortly
thereafter, his pulse was lost and PEA arrest was called. 

The patient was then coded for roughly one hour. He frequently achieved return of spontaneous circulation
(ROSC), however, would only maintain a pulse for no more than one minute. He received many doses of
epinephrine, bicarbonate, calcium gluconate, and dextrose. Epinephrine and dopamine drips were started.
He received 23.5% saline out of concern for brain herniation. Bedside echo during the brief episodes of ROSC
revealed depressed myocardial contractility, and no evidence of pneumothorax. Extracorporeal membrane
oxygenation (ECMO) team was consulted, however, veno-arterial extracorporeal membrane oxygenation (VA
ECMO) / extracorporeal cardiopulmonary resuscitation (ECPR) would require anticoagulation and with the
concern for an intracranial catastrophe, ECMO was contraindicated. Nonetheless, after approximately 60
minutes of CPR, the patient developed asystole and despite further efforts, death was pronounced. 

Discussion
This case presents a rapid evolution of multi-organ failure, in an immunocompromised patient, from
secondary syphilis, to include neurosyphilis, thus ultimately leading to hypoxemia and subsequent PEA
arrest. The incidence of syphilis has dramatically risen since the 1990s with 83% of new cases attributed to
men who have sex with men [1]. Primary syphilis begins with a painless, penile chancre and if left untreated,
progresses to secondary syphilis within three to six weeks. Immunocompromised patients, such as those
with concomitant HIV or undergoing immunosuppressive therapy, are at an especially increased risk of
presenting with systemic manifestations of secondary syphilis [1-3]. A study evaluating 11,135 individuals
with HIV identified 151 individuals with active syphilis out of which maculopapular secondary syphilis was
present in 29.1%, neurosyphilis in 16.6% and ulcerating secondary syphilis in 7.3% [4].

In our patient, sepsis from syphilitic pneumonia was high on the differential given his high-risk sexual
behavior, recent history of urethritis and exam notable for diminished right sided air entry on auscultation
in conjunction with a maculopapular rash on the palmar hands. His chest X-ray indicated bilateral
multifocal opacities. Due to patient’s immunocompromised status, broad spectrum antibiotics with IV
vancomycin and piperacillin/tazobactam, and ceftriaxone were initiated. 

A post-mortem broncheoalveolar lavage and pleural biopsy confirmed the presence of treponema pallidum.
Pulmonary involvement in syphilis is rare and there have been 16 reported cases of pulmonary involvement
dating back to 1966. In previous reports detailing pulmonary involvement, patients received either
intramuscular (IM) or IV penicillin G with symptom resolution within 6-48 hours . This patient completed a
seven-day course of doxycycline and continued with IV ceftriaxone therapy, which has been shown to be
comparable or even more efficacious at treating syphilis [5-7]. It is possible that his pulmonary infiltration
may have represented a nidus for further and rapid hematogenous spread of Treponema pallidum.

To further add to his multi-organ dysfunction, the patient may have also developed a Jarisch-Herxhiemer
reaction, which is a severe inflammatory reaction mediated through an endotoxin-like release of
lipoproteins from the dead bacteria [3]. This reaction can be observed in about 90% of patients with
secondary syphilis. The patient’s coagulopathy in conjunction with his altered mental status and decorticate
posturing raised suspicion for an intracranial bleed, however, post-mortem imaging and autopsy did not find
any evidence. Ultimately, his volume overload with congestion of the hepatic veins and liver, coagulopathy
in the setting of hepatitis, and failure to regulate autonomic tone, led to hypoxemia, PEA arrest, and his
eventual death.

Conclusions
Pulmonary involvement is a rare finding in secondary syphilis. However, men who have sex with men (MSM)
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patients with syphilis may have concurrent immunosuppression that may increase their risk of pulmonary
involvement, thus leading to rapid hematogenous spread. Patients undergoing treatment for secondary
syphilis have a high risk for developing a Jarisch-Herxhiemer reaction, and should be monitored closely. To
our knowledge, this is the first case of pulmonary syphilis leading to rapid multi-organ failure and PEA
arrest. 

 

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Syphilis - CDC Fact Sheet (Detailed) . Accessed: 2016: https://www.cdc.gov/std/syphilis/stdfact-syphilis-

detailed.htm.
2. Marty C, Snow J: Secondary syphilis in an immunocompromised kidney transplant recipient . Cutis. 2011,

88:284-289.
3. Karp G, Schlaeffer F, Jotkowitz A, Riesenberg K: Syphilis and HIV co-infection. Eur J Intern Med. 2009, 20:9-

13.
4. Schöfer H, Imhof M, Thoma-Gerber E: Active syphilis in HIV infection: a multicentre retrospective survey.

The German AIDS Study Group (GASG). Genitourin Med. 1996, 72:176-181. 10.1136/sti.72.3.176
5. Drago F, Ciccarese G, Broccolo F, et al.: A new enhanced antibiotic treatment for early and late syphilis . J

Glob Antimicrob Resist. 2016, 5:64-66.
6. Spornraft-Ragaller P, Abraham S, Lueck C, Meurer M: Response of HIV-infected patients with syphilis to

therapy with penicillin or intravenous ceftriaxone. Eur J Med Res. 2011, 16:47-51.
7. Augenbraun M, Workowski K : Ceftriaxone therapy for syphilis: report from the emerging infections

network. Clin Infect Dis. 1999, 29:1337-1338.

2019 Sharma et al. Cureus 11(9): e5560. DOI 10.7759/cureus.5560 3 of 3

https://www.cdc.gov/std/syphilis/stdfact-syphilis-detailed.htm
https://www.cdc.gov/std/syphilis/stdfact-syphilis-detailed.htm
https://europepmc.org/abstract/med/22372167
https://www.sciencedirect.com/science/article/abs/pii/S0953620508001301
https://dx.doi.org/10.1136/sti.72.3.176
https://dx.doi.org/10.1136/sti.72.3.176
https://www.sciencedirect.com/science/article/abs/pii/S2213716516000059
https://eurjmedres.biomedcentral.com/articles/10.1186/2047-783X-16-2-47
https://academic.oup.com/cid/article/29/5/1337/344849

	A Case of Pulmonary Syphilis Resulting in Multi-organ Dysfunction and Consequential Demise of a 19-Year-old Male
	Abstract
	Introduction
	Case Presentation
	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


