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CASE REPORT

Extended drug‑resistant Salmonella typhi 
osteomyelitis: a case report and literature 
review
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Abstract 

Background:  Salmonella typhi infection commonly results in gastroenteritis, bacteremia with or without secondary 
seeding, or asymptomatic carrier stage. Few cases of Salmonella typhi bacteremia later result in seeding and ulti-
mately lead to further complications including osteomyelitis and rarely vertebral osteomyelitis.

Case presentation:  We are discussing a case of a 38-year-old Asian male patient, with no known comorbids. He 
presented with fever and backache for 4 weeks. Based on the magnetic resonance imaging (MRI) findings of the spine 
and positive blood cultures, a diagnosis of XDR Salmonella typhi (S. typhi) osteomyelitis (OM) was made. Patient was 
started on intravenous therapy as per culture report which was later modified according to treatment response.

Conclusion:  S. typhi has a broad spectrum of clinical manifestations including osteomyelitis however to the best of 
our knowledge this is the first reported case of XDR S. typhi vertebral osteomyelitis. We describe the clinical course of 
the patient and review the literature regarding the treatment of S.typhi vertebral osteomyelitis with a special focus on 
XDR S. typhi. Treatment course and complications in view of this new resistant strain have to be reported in order to 
devise general guidelines for the management in such particular cases.
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Background
Salmonella typhi infection commonly results in gastroen-
teritis, bacteremia with or without secondary seeding, or 
asymptomatic carrier stage [1]. Over the last three dec-
ades emerging antimicrobial resistance in Salmonella has 
become a global concern including the recent epidemic 
of extensive drug-resistant (XDR) strain in Pakistan [2–
4]. Most cases infected with the XDR strain of Salmonella 
typhi result in bacteremia leading to enteric fever with or 
without complications. Salmonella rarely causes osteo-
myelitis in the normal host, though few cases have been 
reported with either pan sensitive or multidrug-resistant 
S. typhi strain [5, 6]. Treatment of XDR S. typhi is quite 

challenging. Till now, no research work has been pub-
lished to define the standard treatment regimen for XDR 
S. typhi OM. This rendered the treatment of the above-
mentioned complication quite challenging.

Case presentation
A 38-year-old Asian gentleman presented to infec-
tious diseases (ID) clinic with the history of fever for 
1.5 months. Fever was high grade and continuous but 
not associated with rigors and chills and had no specific 
association with mild relieve on taking paracetamol. 
Patient had no significant medical, surgical and family 
history. On examination, he only had fever without any 
other signs and symptoms. Blood cultures were done 
which were negative with raised leucocyte count of 12.3 
× 109/L. He took 7 days of azithromycin and 15 days of 
cefixime empirically from a general practitioner and his 
fever eventually subsided.
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He remained asymptomatic for a month after which he 
presented to his general physician (GP) with complaints 
of fever and back pain. Fever was low grade (Tmax-100 
degrees Fahrenheit), and intermittent with evening rise. 
Backache was severe in intensity resulting in limited 
mobilityof the patient. On examination, he was afebrile 
focused examination was performed which showed ten-
derness at level of L3 and below without any obvious 
deformity. There was no sensory loss. He was not taking 
any antibiotics at that time, so for reaching the root cause 
of backache and fever, MRI was performed.

Investigations
Treatment response in patient was assessed by ESR 
and CRP trends in accordance to antibiotics introduc-
tion and  completion (Fig.  1). MRI done from a local 
government hospital was not of good quality however 
it showed  abnormal signals indicating spinal abscess 
in L4–L5 extending into the subdural space, resulting 
in thecal  compression, foraminal stenosis, and menin-
geal enhancement (Fig. 2). A clinical diagnosis of spinal 
osteomyelitis  was made. Other inflammatory tests were 
also performed including an Erythrocyte sedimentation 
rate (ESR) of 94 and leukocytosis of 11.6 × 109/L. He was 
advised for further workup including brucella serology 
and a blood  culture; however, at that time, the patient 
refused to undergo any invasive tests. Patient’s treatment 
response was  monitored by serial ESR and C-reactive 
proteins (CRP) (Table 1). A repeat MRI was performed at 
the end of therapy, which showed improvement (Fig. 3).

Differential diagnosis
Pakistan like other low- and middle-income countries 
is endemic for tuberculosis and tuberculosis is the most 
common cause for spinal osteomyelitis [7–11]. Other 
common differential diagnoses include brucella [8, 12–
14] and Staphylococcus aureus [15–18].

Treatment
In view of high ESR and OM, patient was started on 
empirical anti-tuberculous therapy (ATT). Despite being 
compliant on ATT for 6 weeks, patient continued expe-
riencing pain and fever and was referred to ID clinic. An 
ID physician examined him and advised to get his blood 
cultures, brucella serology, and inflammatory markers 
(ESR, C-reactive proteins). Patient’s blood cultures with 
fever spike grew extensive drug-resistant Salmonella 
typhi (XDR S. Typhi) (sensitive only to azithromycin and 
carbapenem-meropenem and resistant to ampicillin, cef-
triaxone, fluroquinolones, trimethoprim-sulfamethoxa-
zole, and chloramphenicol). Eventually, diagnosis of XDR 
S. Typhi spinal osteomyelitis was made and ATT was 
stopped.

Patient was started on intravenous (iv) meropenem 1 
gm every 8 hourly and azithromycin 1 gm loading dose 
with maintenance dose of 500 mg once a day for six 
weeks. Traditionally, the treatment duration of spine 
OM is usually 4–6 weeks and this duration depends on 
regular and serial monitoring of patient’s signs and symp-
toms incorporating both radiological and biochemical 
investigations.

Fig. 1  Graphic representation of effects of antibiotics on temperature, CRP, and ESR
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Patient’s fever spaced out on iv meropenem and 
azithromycin but pain was still present. ESR and 
C-reactive proteins (CRP) both declined in response 
to therapy. After 6 weeks of iv meropenem and iv 
azithromycin, patient showed improvement in terms 
of clinical aspect (pain was reduced, range of mobility 
was increased), radiological assay (Fig.  3—repeat MRI 
showed improvement) and biochemical laboratory val-
ues (declining trend of ESR and CRP). However, he was 
not completely recovered so the decision was made to 
prolong the treatment course. In view of lack of any 
clinical archive or guidelines present, the treatment 
was modified keeping in view the following aspects: 
the culture report, usual treatment duration of OM and 
patient’s request.

Patient opted for all oral therapy so iv merope-
nem was stopped after 6 weeks and azithromycin was 
switched to oral formulation. Oral azithromycin was 

continued for 10 weeks in total and the response to 
therapy was monitored serially.

Outcome and follow‑up
After 10 weeks of therapy, when ESR and CRP were nor-
malized (touched baseline values—Fig.  2) and patient’s 
condition improved, azithromycin was stopped. Patient 

Table 1  Patient’s treatment response monitoring by serial ESR and C-reactive proteins (CRP)

Fig. 2  Pre-treatment/baseline MRI scan

Fig. 3  Post-iv treatment MRI scan
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was asked for a close follow-up after 10 days. On fol-
low-up, he was doing fine with physiotherapy, his fever 
resolved, and he returned to his usual light household 
work. On further follow-up after 2 months, he was still 
doing well and was able to perform his usual household 
and professional duties.

Discussion
Salmonella typhi is a gram negative Enterobacteriaceae. 
It rarely causes osteomyelitis and if it does, it is primarily 
seen in patients with underlying hemoglobinopathies like 
sickle cell anemia, or thalassemia. This complication is 
primarily seen in immune compromised patients, those 
with an autoimmune disorder, neoplastic diseases, AIDS, 
on long-term steroids or chemotherapy and people who 
are in extremes of age [1, 19].

XDR S. typhi is the emerging resistant strain in Pakistan 
that is resistant to ampicillin, 3rd generation cephalospor-
ins (ceftriaxone), fluroquinolones, trimethoprim-sul-
famethoxazole, and chloramphenicol and sensitive to 
azithromycin and carbapenems (meropenem, imipenem 
and ertapenem). The diagnosis and management of XDR 
S. typhi is challenging. Lack of standardized culture tech-
niques and even basic laboratory equipment makes the 
diagnosis and treatment very difficult. All these factors 
result in non-standardized treatment regimen for XDR 
S. typhi complications especially OM. The local guide-
lines and research papers throw light on the duration and 
antibiotics options available for management of compli-
cated and un-complicated bacteremia only [20, 21]. A 
study done in Pakistan showed out of 81 XDR Typhoid 
patients, 27% were treated with azithromycin alone, 25% 
with meropenem alone and 48% received a combination 
of azithromycin and meropenem [20]. Local guidelines 
from Pakistan recommends treatment based on clini-
cally stability. The dosage of drugs depends on weight 
and creatinine clearance of patients. For hemodynami-
cally unstable patient (systolic blood pressure less than 
90) dual treatment is advised and duration of treatment 
recommended is 10–14 days [21].

There are rare cases of spinal OM secondary to S. 
typhi in immune-competent patients that too with non-
XDR Salmonella typhi [22]. None of the local guide-
lines and published materials include OM treatment 
regimen and duration. The management strategy is sub-
jective and may vary from person to person. Further-
more, the efficacy of antimicrobials in treating this bug 
and its complications like osteomyelitis are also lacking. 
There are no studies available defining the pathogenesis 
of this complication, its impact on health and reha-
bilitation. Pathogenesis however seems to be the seed-
ing secondary to bacteremia leading to complications. 

Extraintestinal manifestations are rare with about 8% 
cases with enteritis, and gastro-intestinal symptoms 
and rarely endocarditis, pericarditis and abscess for-
mation. However, osteomyelitis remains rare with only 
0.45% of cases presenting with this [23–26].

In literature so far no cases of vertebral XDR–S. typhi 
OM have been reported in immune-compromised or 
healthy individuals. However, there is one case report 
with spondylitis secondary to XDR-Salmonella paraty-
phi which was resistant to azithromycin and nalidixic 
acid, determined by next-generation sequencing (NGS), 
in a 70-year-old male patient. He presented with back-
ache and fevers and had failure of therapy with azithro-
mycin. Patient responded well to ciprofloxacin and 
cefotaxime combination as evident by improvement in 
backache and decline of ESR [27].

There are no guidelines available recommending the 
duration of treatment in patients with XDR–S. typhi 
OM, IDSA guidelines on both diarrhea and osteomyeli-
tis deal with non XDR Salmonella infections. Similarly, 
given the rarity of the disease, there are also no clinical 
trials to determine the clinical response and the drug 
regimens to be used in such cases [28, 29].

In our patient with an uncommon manifestation of a 
particularly resistant organism, treatment was challeng-
ing. While a biopsy of the bone for culture is recom-
mended in spinal osteomyelitis for definitive diagnosis, 
the patient was very reluctant to undergo this and in 
the presence of the positive blood culture and the sub-
sequent initial response, we opted to continue the ther-
apy as per clinical assessment and inflammatory marker 
response. Finally, in the absence of clear outcome data 
we managed him on the lines of a severe XDR S. typhi 
infection with dual antibiotic therapy. While azithro-
mycin has good bioavailability, we opted to use this 
intravenously for the first 2 weeks, as anecdotal treat-
ment failures have been seen at our center with initial 
oral therapy. This might be due to the ongoing inflam-
mation in the intestinal wall. Patient responded well 
to therapy as the strain was sensitive to azithromycin 
in contrast to azithromycin resistant strain causing 
spondylitis.

Our case highlights an unusual manifestation of this 
new strain of S. typhi that recently emerged as an out-
break in Pakistan [30]. It raised a global concern in 
February 2018, caused by Salmonella enterica serotype 
Typhi, resistant to first and second-line drugs. We dealt 
with the challenges associated with the diagnosis and 
management of this infection in an area endemic for 
both tuberculosis and S. typhi [29, 30].
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Conclusion
Our case highlights an unusual manifestation of this new 
strain of S. typhi that was recently emerged as an out-
break in Pakistan that raised a global concern in Febru-
ary 2018, caused by Salmonella enterica serotype Typhi 
(Typhi), resistant to first- and second-line drugs [29, 30]. 
We dealt with the challenges associated with the diagno-
sis and management of this infection in an area endemic 
for both tuberculosis and S. typhi. This case report has 
the following learning points:

•	 In view of no established guidelines and randomized 
control trials for management of XDR S. typhi osteo-
myelitis, treatment strategy in an endemic region can 
be directed in view of available/similar case reports 
[20, 21].

•	 Management strategy has to be customized depend-
ing upon the severity of disease, available antibiot-
ics, resistance pattern, treatment response, and fre-
quency of visits to ID physician.

•	 Our case is a true depiction of above two points and 
keeping in view of current situation more cases need 
to be sought and reported for devising future strate-
gic plans.
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