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Abstract

Non-typhoidal Salmonella is an important cause of foodborne diseases worldwide. Out of the more than
2500 reported serotypes, Salmonella cholerasuis is believed to be highly invasive and pathogenic to human
beings. S. cholerasuis causes a variety of diseases that affect bone, vertebral column, aneurysms, and focal
local infections in the human population. The rare occurrence of such an infection in our part of the world,
North India, warrants a systematic review of causal factors. This case study aims to document and review
the causative factors in the transmission chain and the evolving resistance to antibiotics for a future

perspective on this serotype.
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Introduction

A certain serotype of Salmonella, that is, the serotype
Choleraesuis has a greater tendency to cause
bacterial infection in the human population and in
swine. This serotype is most commonly isolated from
domestic pigs. Domestic pigs and their facilities
contaminated by this serotype are some of the risk
factors implicated in the transmission of this disease
to humans. This zoonotic pathogen, due to its ability
to survive for a long time in soil, water, and the
environment, remains a constant source of infection.
It has also been reported to be isolated from wild
boars in Europe. [1] Transmission from wild boars to
domestic pigs has been reported in Europe and the
United States. Isolates from both wild boar and swine
had a very close genetic structure indicating
transmission and vice versa. [2,3] The patient had a
history of eating swine and wild boar meat, which was
significant. We report a rare case of localized
osteoarticular infection by Salmonella enterica ssp
enterica serovar Cholerasuis that presented in our
institution

Case Report
The study illustrates the isolation of Salmonella, that

is, the serotype Cholerasuis, of an immunocompetent
patient. The patient had acute osteomyelitis of the
calcaneum and had previously undergone an
operation for the medial malleolus fracture of the
Tibia.

A 54 yrs. an old man who presented on 20 September
2018, with a history of pain in the left heel for the past
10 days that was progressive and sharp and was
admitted to the trauma ward of the Orthopedics
department. He admitted to having consumed both
domestic swine and wild boar meat, which was
significant but no other contact with animals or swine
was reported.

He had previously been seen in the Outpatient
orthopedics department on 13 Sept 2018 and was put
on analgesics but the pain persisted and he was
admitted on 20 September 2018.
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Figure 1: Pic of The Affected Part on Presentation to Hospital

He had a history of pyrexia for 3 days, which was of a
step ladder pattern. He received Tab Azithromycin
500 mg OD for 3 days and Tab Paracetamol 500 mg,
after which the pyrexia subsided. On physical
examination, his temp was normal, lung auscultation
was normal and no cardiac murmurs were heard.
Neurological examination was normal. Blood
investigations showed that blood sugar was 128
mg/dl, sodium was 140, potassium 3.6, chloride 99,

ma9a 72514 o
PATIENT NAME | GOPAL SINGH
ACCESSION NO . O141RI00D915  AGE 54 Years

urea 20, and creatinine 1.1. Hemoglobin 13.6, Red
blood cell count 4.63, white blood count 8.70, platelet
count 172, hematocrit 41.4%, Mean corpuscular
volume 89.4fl, mean corpuscular hemoglobin 29.4
pg., MCHC 32.9, Mean platelet volumel0.2,
segmented neutrophils 35%, lymphocytes 60%,
Absolute lymphocyte count 5.22, C reactive protein
(CRP) 143.

PATIENT 1D | GOPAM200964141
£X 1 Male DATE OF BIRTH
DRAWN | 20-09-2018 22:05 RECHIVED | 20-09-2018 22:07 REPORTED | 21-09-2018 05:52
REFERRING DOCTOR ¢ SELF CLIENT PATIENT 10
[rest Report status  Final Results Blological Reference Interval Units
| HAEMATOLOGY
CBC + ESR
BLOOD COUNTS y
~
HEM N ( 13y 13.0 - 17.0 ardL
a.63 4.5-55 mil/uL
8.70 4.0 - 10.0 thou/
172 1 410 thou/ut
METHOD | ELECTH e
RBC AND PLATELET INDICES
HEMATOCRIT ai.4 40 - 50
89.4 83.0 - 101.0 0
20.4 27.0 - 32.0 pa
32,9 315 - 34,5 a/dl
b d
12,5 11.6 - 14.0 %
10.2 6.8 - 10,9 "
e ALCULATED PARAMETER
WBC DIFFERENTIAL COUNT
SEGMENTED NEUTROPHILS 3s Low 40 - 80 %
METHOD | LIGHT ABSORBANCE OF CYTOCHEMICAL STAINED CELLS IMPEDANCE
ABSOLUTE NEUTROPHIL COUNT 3.04 2,0-7.0 thou/ul
EOSINOPHILS o1 1-6 %
METHOD | LIGHT ABSORBANCE OF CYTOCHEMICAL STAINED CELLS IMPEDANCE
ABSOLUTE EOSINOPHIL COUNT 0.09 0.02 - 0.50 thou/pl
LYMPHOCYT 60 High 20 - 40 %
METHOD | LIGHT ABSORBANCE OF EYTOCHEMICAL STAINED CELLS INPEDANCE
ABSOLUTE LYMPHOCYTE COUNT 5.22 High 1.0 - 3.0 thou/uL
MONOCYTES 2-10 %
METHOD | LIGHT ABSORBANCE OF EYTOCHEMICAL STAINED CELLS IMPEDANCE
ABSOLUTE MONOCGYTE COUNT 35 0.2-1.0 thou/ul
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Fig 2,3 Shows Lab Reports

MRI scan of the patient reported an altered Sl
involving the left calcaneum showing enhancement
with  intraosseous abscess and peripherally
enhancing collection in the posterior and lateral
aspect of the foot and Kagers footpad. Diagnosed as
infectious osteomyelitis.

Film of the patient showing altered Sl

Figure 4: SHOWS an MRI
with

involving the left calcaneum showing enhancement
intraosseous abscess

The patient was operated upon bone was drilled and
debridement was performed. Figure 8 in Annexure 1
Intraoperative pus was collected and sent for biopsy
and culture sensitivity. The patient was empirically
placed on injection of cefuroxime and injection of
metronidazole based on the sensitivity report
(Annexure 2 Table 1). An intraoperative sample of
pus was subjected to Ziehl Nelson to rule out
tuberculosis. Acid-fast bacilli were not detected on
Ziehl Nelson staining ruling out tuberculosis. Giemsa,
and Grams staining were also conducted. In Giemsa
staining of pus smears, it was reported that it was
cellular and showed neutrophils and occasional
macrophages. No malignant /atypical cells were
seen. The blood culture was sterile. Manual
biochemical reactions were put on to confirm the
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identity of the isolate. IDST Phoenix reported
Salmonella  enterica ssp  enterica  serovar
Cholerasuis.

Panel Inventory Lab Report
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Fig. 5. An intraoperative sample of pus was inoculated on blood
and Mac Conkey agar. Growth on Mac Conkey agar showed non-
lactose fermentation colonies.

Figure 6: Shows Subculture of Non-Lactose Fermenting Colonies
from Intra Osseous Pus
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Antibiotic Sensitivity of Salmonella Cholerasuis (Annexe-1 Table 1)

Table 1: Antibiotic Sensitivity of Salmonella Cholerasuis

AROM | A |Ge |m |me|ce|ct [cz|cp|cs|al|h |pi|am [Pt gm cm | Ci |Le |Te
AL mk [ n p r fz X m m m zt D p C z smz pol p v t
SENSITI
sy R|R|s|s|R|R|s]|s s|s|s| s |s| s s | x| x|s
<= <= <= <= <= <= <= <= <= < <= <= <= <=0 <= <= <=
MIc 8 | 2 | 1| 1| 4| 4al]1]|1 S 1% 2 | M 4 |ses | T los | 1| 2

The given isolate was resistant to commonly used
antimicrobials like Gentamicin, Amikacin, Cefazolin,
Ciprofloxacin, Levofloxacin, and Cefoxitin and was
sensitive to Ampicillin, Piperacillin, Ceftazidime,
Cefotaxime, combinations of Amoxicillin Clavulanate,
Piperacillin Tazobactum, Trimethoprim-
Sulfamethoxazole, Carbapenems like Meropenem,
Imipenem, and Aztreonam.

Discussion

Most cases of Salmonella species infection are due
to contaminated food and water items and is one of
the most important causes of death, accounting for
nearly 30% of deaths due to foodborne diseases in
the United States while data from other countries are
not available. [4] It causes a huge financial burden on
economies all over the world. Salmonella infection
can also be transmitted by personal contact,
nosocomial transmission, animals, and contaminated
drugs. Cooked undercooked meat of pigs is
considered to be the main reason for infection by
Salmonella Cholerasuis. [5] This infection serotype
can rapidly lead to bacteremia with little or no
intestinal involvement. [6] A study in Taiwan reported
that serotype Choleraesuis is the most invasive
pointing to the fact that the highest number of
extraintestinal infections are caused by it. [7] A study
reported that the highest incidence of septicemia was
due to infections with Choleraesuis and Dublin
serotype

There has been a rapid increase in the number of
reported cases of Salmonella cholerasuis.
Salmonellae species cause a variety of human
diseases ranging from gastroenteritis, typhoid fever,
bacteremia, and even an asymptomatic state.[9]
Nontyphoidal Salmonella bacteremia can lead to
serious infections in the patient who suffers from
comorbidity leading to the development of localized
infections like septic arthritis and osteomyelitis. It has
been pointed out before that serotype Choleraesuis
may be transmitted to any site in the body by a
hematogenous route leading to local infection, even
though the bacterial infection is successfully treated.
[10,11] A very important question that needs to be

addressed is how similar bacteria, of the same

Pankaj Katoch' Salmonella Cholerasuis an atypical presentation and evolving drug resistance. 2(2). DOI:10.58489/2836-2187/016

subspecies S. enterica ssp, cause different clinical
presentations in humans despite more than 95%
shared genomic sequence. [12]

It can be presumed due to the acquisition of
pathogenic traits by horizontal transmission. Some
studies opined that NTS serovars might have evolved
some molecular and genetic ways to overcome gut
microflora. It is submitted that Typhoidal strains are
not reported to possess this characteristic and grow
in blood. [13] There is a lot of difference in humans
when comparing Salmonella and non-typhoidal
Salmonella infection-induced cytokine levels. [14]
Serotype Choleraesuis may have unique invasion
genes for cell infectivity.[15]

We need to understand the genetic mechanisms
responsible for the differences in disease
presentation and prognosis through research on
animal models. The most consistent systemic lesion
of S. choleraesuis infection was interstitial pneumonia
and multifocal hepatic necrosis in pigs challenged
with this infection. Certain strains of swine are thought
to be a causative factor in contributing to multidrug
resistance mutations such as (Gyr-Aand ParC) and
genes such as (CMY-2 and AMP-C) leading to the
acquisition of extended-spectrum beta-lactam
resistance. The virulence plasmid is considered to be
crucial and other gene-mediated adhesions
contribute to its increased pathogenesis and
virulence. [16] Integrons have a decisive role in the
acquisition and dissemination of gac genes in
salmonella species. [17] Acute osteomyelitis most
frequently manifests in children whereas adults are
generally less affected and Staphylococcus aureus is
most frequently implicated.

Post-traumatic osteomyelitis can occur after an
uneventful postoperative period, where the dormant
infection is reactivated again. The most important
presentation is localized pain. Systemic involvement
features such as fever and chills due to inflammation
are minimal compared to acute bacteraemia patients.
We are not able to presume the factors due to which
pathogenic bacteria become reactivated from a
dormant state and cause acute clinical signs and
symptoms, and what factors lead to their reactivation.
CRP and ESR generally show elevated levels. The
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importance of a high degree of suspicion despite
negative blood cultures, cultures, X-rays, CT scans,
and MRIs cannot be overemphasized. Patients
suffering from sickle-cell anemia osteomyelitis and
joint infections are difficult to treat, as antibiotic
resistance has been reported. [18] After intestinal
salmonellosis infection, a complication that is
prolonged polyarticular reactive joint can occur and
not respond to antibiotic therapy. The role of culture
sensitivity after surgery and appropriate antibiotic
selection for the full duration is essential to prevent
relapse. S. cholerasuis bacteremia usually leads to
extra-intestinal infections, particularly in risk groups
that are people exposed to trauma or surgery, elderly
with age-related complications, and patients on
immunosuppressive drugs.

Conclusions

The animals used for food production in contaminated
containment facilities and slaughterhouses are a
constant source of infection. The causative factor is
Zoonotic in this case and is of public health
importance. Salmonella serotypes indicate the
emergence of antibiotic resistance. There should be
strict control on antibiotic usage in animals to
minimize the risk of transmission of antibiotic-
resistant serotypes to humans
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