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Salmonella enterica serovar Typhi osteomyelitis in a young adult with
sickle cell and thalassemia traits: A possible association
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A B S T R A C T

Salmonella osteomyelitis is known to occur in immunocompromised and sickle cell disease patients. It
rarely occurs in other hosts. We present a case of chronic femoral osteomyelitis due to S. enterica serovar
Typhi seen in a Maryland resident. Potential risk factors included traveling to an endemic area as well as a
newly diagnosed sickle cell trait and thalassemia trait. It is postulated that less severe hemoglobinopa-
thies may also contribute to an elevated risk of Salmonella osteomyelitis.
© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Case report

A 26-year-old man without any past medical history presented
with a sudden onset of severe right leg pain and six days of
subjective fever. Though he was an avid soccer player, the patient
denied any antecedent trauma and was able to bear weight on both
legs despite the pain. He denied rash, nausea, vomiting, diarrhea,
cough, hemoptysis, shortness of breath, and night sweats. He had a
single, long-term female sexual partner and used barrier contra-
ceptives intermittently. Having denied any known sexually
transmitted infections, his medical history was pertinent only
for treated latent tuberculosis prior to his emigration from Ghana
15 years before. Since then the patient had traveled back to Ghana
one year and Mexico five months prior. He did not recall any
gastrointestinal illness during travel or upon return. Vaccination
history was not known. Family history included multiple first-
degree relatives who died from sickle cell disease prior to his birth.

Upon presentation, the patient was febrile with maximal
temperature 40.6 �C, heart rate 95, respiratory rate 20 bpm, and
blood pressure 132/82 mmHg. Physical examination was significant
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for marked tenderness on deep palpation over the right middle to
distal anterior thigh. There was no outward signs of infection such as
joint swelling, erythema, warmth, open wounds, induration, rash or
decreased range of motion of the hips or knees. The patient was
mildly leukopenic (WBC 4.5 K/mcl, normal 4.8–10.9), anemic
(hemoglobin 11.9 g/dL, normal 13.5–17.5; hematocrit 34.3%, normal
41.0–53.0),with anormal plateletcount.MCVwas77.6 fL/cell.Hehad
elevatedtransaminaselevels(AST 76 u/Land ALT 124 u/L),andmildly
elevated C-reactive protein (CRP) and erythrocyte sedimentation
rate (ESR) of 13.40 mg/L and 58 mm/hour, respectively. An X-ray of
the right lower extremity demonstrated a lucent lesion of the central
mid to distal medullary space of the femur (Fig. 1), suspicious for an
infarct or chronic osteomyelitis. MRI revealed a 24 cm cystic lesion
centered in the diaphysis spanning down to the distal metaphysis,
with internal complex fluid levels and thickened cortex surrounding
the collection (Fig. 2), concerning for chronic osteomyelitis with
abscess formation.

Aspiration of the femur on hospital day 2 revealed serosangui-
nous fluid, with Gram-negative rods visualized on Gram stain. The
patient underwent an open biopsy and debridement on day 4;
intraoperative findings included a relative decrease of marrow
contents and a cystic cavity without purulence. Pathology showed
acute on chronic osteomyelitis. Aspirate and open bone cultures
grew Salmonella enterica, serovar Typhi, susceptible to levofloxacin,
ceftriaxone, trimethoprim/sulfamethoxazole, and ampicillin/sul-
bactam. Blood cultures remained negative, as were AFB stains of the
fluid, bone cultures, N. gonorrhea urine NAAT and HIV Ag/Ab.
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Fig. 1. Plain radiograph showing lucent lesion of the central mid-to-distal right
femoral medullary space.

Fig. 2. MRI (Short-TI Inversion Recovery, STIR) without contrast showing a 24-cm
cystic lesion of the right femur with surrounding bony sclerosis and periosteal
edema consistent with atypical infection.
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Based on country of origin, family history of sickle cell disease,
and Salmonella osteomyelitis, hemoglobin (Hb) electrophoresis
was pursued. Results showed 62.8% HbA, 33.2% HbS, 3.7% HbA2
and 0.3% HbF, consistent with both sickle cell trait and likely
thalassemia trait (due to HbS level <35%). Abdominal ultrasound
showed normal splenic echotexture and dimensions (11 �5 x 5.5
cm).

The patient received one week of ceftriaxone intravenously
while inpatient, followed by ciprofloxacin 750 mg orally twice
daily for a planned total 6-week course for Salmonella typhi chronic
osteomyelitis. On day 10, CRP had decreased to 5.7 mg/L but ESR
had increased to 102 mm/hr. Duration of antimicrobial course was
extended to allow for follow up CT imaging, but this was not
completed. Patient received approximately 8 weeks of
antimicrobials in total. At last known follow up, patient had
achieved clinical resolution of all prior symptoms. Given extent of
involvement seen on initial imaging and surgery, further surgical
intervention was suggested, but not pursued by patient due to lack
of health insurance. Radiograph did confirm a healing bone lesion.

Discussion

We describe here a case of femoral Salmonella osteomyelitis in
an otherwise healthy young adult with exposure to two endemic
areas, who presented with high fever and severe leg pain. The
patient was found to be a carrier of sickle cell trait and thalassemia
trait.

Salmonella enterica is clinically divided into typhoidal strains
(serovar Typhi and Paratyphi) which cause typhoid or enteric fever,
and nontyphoidal strains which most commonly cause gastroen-
teritis. Bacteremia is universal in enteric fever, but can also
complicate nontyphoidal gastroenteritis, and rarely leads to
osteomyelitis. Salmonella is the etiologic agent in less than 1% of
osteomyelitis, but accounts for 5–64% of cases in patients with
sickling hemoglobinopathies, with rates differing by region [1].
This and other manifestations of severe or disseminated disease
are predominantly seen in patients with immunosuppression,
biliary and urinary tract abnormalities, co-infections, and hemo-
globinopathies, most notably sickle cell disease [1–4]. In one series
of Salmonella osteomyelitis, 60 patients were noted to have
hemoglobinopathies; 2 had sickle-thalassemia and 1 had sickle cell
trait [5]. Additional case reports of patients with Salmonella
osteomyelitis with thalassemia [6,7], thalassemia trait [8,9],
sickle-thalassemia [10–13], or sickle cell trait [14] have been
reported.

Salmonella osteomyelitis is a known complication in SCD,
thought to be caused by a combination of factors. Sickling events
may lead to infarct of both gut and bone, creating a permissive
environment for both bacterial entry from the gut to the blood
stream, followed by seeding of damaged bone by blood borne
bacteria. Immune compromise due to dysfunction of liver and
spleen and abnormal complement function may suppress clear-
ance from the blood stream [14,15].

In contrast, patients with sickle cell trait or thalassemia trait are
not thought to be routinely subject to sickling events that lead to
this permissive environment for Salmonella. However, extensive
research of military recruits during basic training demonstrates
higher rates of sudden cardiac death in recruits with sickle cell
trait, attributable to exertional heat illness (EHI) [16,17]. Intense
sustained exercise leads to tissue hypoxia, acidosis, red blood cell
dehydration, and elevated temperature, all of which may lead to
vaso-occlusion in patients possessing Hb-S. Therefore patients
with sickle cell trait, while often asymptomatic, may develop sub-
clinical sickling events under conditions of intense exercise [18,19].
The patient presented here played recreational soccer, likely
contributing to subclinical sickling events in his gut and bones,
increasing the risk of development of Salmonella osteomyelitis.

An estimated 1–4% of patients with untreated enteric fever
develop chronic carriage, defined as persistence of Salmonella in
stool of urine for periods greater than one year, but one quarter of
these patients do not report a history of enteric fever [20].
Approximately 470 people in the US annually are diagnosed with
enteric fever (data from 2008 to 2012), 87% of whom were foreign
borne US residents visiting friends and family in endemic areas.
Approximately 8% of this group had received typhoid vaccination
within 5 years [21]. Our patient emigrated from and traveled to
Ghana, a country with an incidence of 100–1199.9 cases per
100,000 people years [22]. While the patient did not report recent
gastrointestinal illness, one quarter infected with Salmonella
enterica serovar Typhi do not. The patient or any contacts with
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similar travel history may have been had asymptomatic chronic
carriage of the bacteria as well.

Conclusion

Although Salmonella osteomyelitis is rare in industrialized
countries and in patients without known sickle cell disease, it
remains an essential consideration in patients with who have
traveled to endemic regions. Given possibility of sickling events in
patients with milder and potentially undiagnosed hemoglobinop-
athies, patients presenting with Salmonella osteomyelitis may
benefit from evaluation for hemoglobinopathy. This case also
highlights the importance of vaccination in the travelers ‘visiting
friends and family’.
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