
World Journal of
Critical Care Medicine

ISSN 2220-3141 (online)

Quarterly Volume 13 Number 1 March 9, 2024

Published by Baishideng Publishing Group Inc



WJCCM https://www.wjgnet.com I March 9, 2024 Volume 13 Issue 1

World Journal of 

Critical Care 
MedicineW J C C M

Contents Quarterly Volume 13 Number 1 March 9, 2024

REVIEW

Padte S, Samala Venkata V, Mehta P, Tawfeeq S, Kashyap R, Surani S. 21st century critical care medicine: An 
overview. World J Crit Care Med 2024; 13(1): 90176 [DOI: 10.5492/wjccm.v13.i1.90176]

MINIREVIEWS

Zaidi SF, Shaikh A, Khan DA, Surani S, Ratnani I. Driving pressure in mechanical ventilation: A review. World J 
Crit Care Med 2024; 13(1): 88385 [DOI: 10.5492/wjccm.v13.i1.88385]

Wieruszewski ED, ElSaban M, Wieruszewski PM, Smischney NJ. Inhaled volatile anesthetics in the intensive 
care unit. World J Crit Care Med 2024; 13(1): 90746 [DOI: 10.5492/wjccm.v13.i1.90746]

ORIGINAL ARTICLE

Retrospective Cohort Study

Carteri RB, Padilha M, de Quadros SS, Cardoso EK, Grellert M. Shock index and its variants as predictors of 
mortality in severe traumatic brain injury. World J Crit Care Med 2024; 13(1): 90617 [DOI: 10.5492/wjccm.v13.i1.
90617]

Retrospective Study

Li X, Wang S, Ma J, Bai SG, Fu SZ. Predictive value of thrombocytopenia for bloodstream infection in patients 
with sepsis and septic shock. World J Crit Care Med 2024; 13(1): 88540 [DOI: 10.5492/wjccm.v13.i1.88540]

Prospective Study

Lorente L, Lecuona Fernandez M, González-Mesa A, Oliveras-Roura J, Rosado C, Cabrera P, Casal E, Jiménez A, 
Mora ML, Madueño A. Adding vortexing to the Maki technique provides no benefit for the diagnosis of catheter 
colonization or catheter-related bacteremia. World J Crit Care Med 2024; 13(1): 89085 [DOI: 10.5492/wjccm.v13.i1.
89085]

SYSTEMATIC REVIEWS

Mehta Y, Ansari AS, Mandal AK, Chatterjee D, Sharma GS, Sathe P, Umraniya PV, Paul R, Gupta S, Singh V, 
Singh YP. Systematic review with expert consensus on use of extracorporeal hemoadsorption in septic shock: An 
Indian perspective. World J Crit Care Med 2024; 13(1): 89026 [DOI: 10.5492/wjccm.v13.i1.89026]

CASE REPORT

Parashar A, Singh C. Angioinvasive mucormycosis in burn intensive care units: A case report and review of 
literature. World J Crit Care Med 2024; 13(1): 86866 [DOI: 10.5492/wjccm.v13.i1.86866]

Jatteppanavar B, Choudhury A, Panda PK, Bairwa M. Community-acquired multidrug-resistant pneumonia, 
bacteraemia, and infective endocarditis: A case report. World J Crit Care Med 2024; 13(1): 87459 [DOI: 10.5492/
wjccm.v13.i1.87459]

https://www.wjgnet.com/2220-3141
https://dx.doi.org/10.5492/wjccm.v13.i1.90176
https://dx.doi.org/10.5492/wjccm.v13.i1.90176
https://www.wjgnet.com/2220-3141
https://www.wjgnet.com/2220-3141
https://dx.doi.org/10.5492/wjccm.v13.i1.88385
https://dx.doi.org/10.5492/wjccm.v13.i1.88385
https://www.wjgnet.com/2220-3141
https://dx.doi.org/10.5492/wjccm.v13.i1.90746
https://dx.doi.org/10.5492/wjccm.v13.i1.90746
https://www.wjgnet.com/2220-3141
https://dx.doi.org/10.5492/wjccm.v13.i1.90617
https://dx.doi.org/10.5492/wjccm.v13.i1.90617
https://www.wjgnet.com/2220-3141
https://dx.doi.org/10.5492/wjccm.v13.i1.88540
https://dx.doi.org/10.5492/wjccm.v13.i1.88540
https://www.wjgnet.com/2220-3141
https://dx.doi.org/10.5492/wjccm.v13.i1.89085
https://dx.doi.org/10.5492/wjccm.v13.i1.89085
https://www.wjgnet.com/2220-3141
https://dx.doi.org/10.5492/wjccm.v13.i1.89026
https://dx.doi.org/10.5492/wjccm.v13.i1.89026
https://www.wjgnet.com/2220-3141
https://dx.doi.org/10.5492/wjccm.v13.i1.86866
https://dx.doi.org/10.5492/wjccm.v13.i1.86866
https://www.wjgnet.com/2220-3141
https://dx.doi.org/10.5492/wjccm.v13.i1.87459
https://dx.doi.org/10.5492/wjccm.v13.i1.87459
https://dx.doi.org/10.5492/wjccm.v13.i1.87459


WJCCM https://www.wjgnet.com II March 9, 2024 Volume 13 Issue 1

World Journal of Critical Care Medicine
Contents

Quarterly Volume 13 Number 1 March 9, 2024

ABOUT COVER

Peer Reviewer of World Journal of Critical Care Medicine, Rachid AIT ADDI, MD, PhD, Epidemiologist-
Anthropobiologist, Research Scientist, Laboratory Associate member of Human Ecology, Department of Biology, 
University of Cadi Ayyad Marrakesh, Morocco. dr.rachid.aitaddi@gmail.com

AIMS AND SCOPE

The primary aim of the World Journal of Critical Care Medicine (WJCCM, World J Crit Care Med) is to provide scholars 
and readers from various fields of critical care medicine with a platform to publish high-quality basic and clinical 
research articles and communicate their research findings online. 
    WJCCM mainly publishes articles reporting research results and findings obtained in the field of critical care 
medicine and covering a wide range of topics including acute kidney failure, acute respiratory distress syndrome 
and mechanical ventilation, application of bronchofiberscopy in critically ill patients, cardiopulmonary cerebral 
resuscitation, coagulant dysfunction, continuous renal replacement therapy, fluid resuscitation and tissue 
perfusion, hemodynamic monitoring and circulatory support, ICU management and treatment control, sedation 
and analgesia, severe infection, etc.

INDEXING/ABSTRACTING

The WJCCM is now abstracted and indexed in PubMed, PubMed Central, Reference Citation Analysis, China 
Science and Technology Journal Database, and Superstar Journals Database.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yi-Xuan Cai; Production Department Director: Xu Guo; Cover Editor: Jia-Ping Yan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Critical Care Medicine https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2220-3141 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

February 4, 2012 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Quarterly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Hua-Dong Wang https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2220-3141/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

March 9, 2024 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2024 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2024 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: office@baishideng.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2220-3141/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:office@baishideng.com
https://www.wjgnet.com


WJCCM https://www.wjgnet.com 1 March 9, 2024 Volume 13 Issue 1

World Journal of 

Critical Care 
MedicineW J C C M

Submit a Manuscript: https://www.f6publishing.com World J Crit Care Med 2024 January 9; 13(1): 87459

DOI: 10.5492/wjccm.v13.i1.87459 ISSN 2220-3141 (online)

CASE REPORT

Community-acquired multidrug-resistant pneumonia, bacteraemia, 
and infective endocarditis: A case report

Basavaraj Jatteppanavar, Arnab Choudhury, Prasan Kumar Panda, Mukesh Bairwa

Specialty type: Infectious diseases

Provenance and peer review: 
Invited article; Externally peer 
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific 
quality classification
Grade A (Excellent): 0 
Grade B (Very good): B 
Grade C (Good): 0 
Grade D (Fair): 0 
Grade E (Poor): 0

P-Reviewer: Mohammadi M, Iran

Received: August 12, 2023 
Peer-review started: August 12, 
2023 
First decision: September 28, 2023 
Revised: October 3, 2023 
Accepted: December 4, 2023 
Article in press: December 4, 2023 
Published online: January 9, 2024

Basavaraj Jatteppanavar, Arnab Choudhury, Prasan Kumar Panda, Mukesh Bairwa, Department of 
Medicine, All India Institute of Medical Sciences, Rishikesh 249203, India

Corresponding author: Prasan Kumar Panda, MBBS, MD, Associate Professor, Department of 
Medicine, All India Institute of Medical Sciences, Veer Bhadra Road, Rishikesh, Uttarkhand, 
249203, India. motherprasanna@rediffmail.com

Abstract
BACKGROUND 
The prevalence of multidrug-resistant (MDR) bacteria has increased globally, with 
extensive drug-resistant (XDR) bacteria posing a threat to patients.

CASE SUMMARY 
This case report describes a young man admitted for suspected tropical fever 
infections who experienced rapid deterioration in health. Despite negative results 
for tropical fever infections, he had neutrophilic leucocytosis, acute kidney injury, 
and chest imaging findings suggestive of bilateral consolidations. On day two, he 
was diagnosed with infective endocarditis with possible rheumatic heart disease 
and MDR methicillin-resistant Staphylococcus aureus bacteraemia, and community-
acquired pneumonia. Despite treatment with broad-spectrum antibiotics, he did 
not respond and succumbed to death on day five.

CONCLUSION 
This case highlights that clinicians/public should be aware of MDR community-
acquired pneumonia, bacteraemia, and endocarditis which ultimately culminate 
in high rates of morbidity and mortality. Early identification of pathogenic strain 
and prompt antibiotic treatment are a mainstay for the management and 
prevention of early fatalities. Simultaneously, route cause analysis of community-
acquired MDR/XDR pathogens is a global need.

Key Words: Antibiotic resistance; Community-acquired infections; Infective endocarditis; 
Methicillin-resistant staphylococcus aureus; Rheumatic heart disease; Case report
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Core Tip: A case of community-acquired multidrug-resistant methicillin-resistant Staphylococcus aureus infection leading to 
death is reported. The detection of CTX-M, VIM, NDM, mecA/C, and MREJ genes in microbial gene testing suggests that 
the patient was infected with MDR bacteria.
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INTRODUCTION
Antimicrobial drug resistance remains a global healthcare problem and poses a significant challenge to physicians 
worldwide, as the prevalence of multidrug-resistant (MDR), extensive drug-resistant (XDR), and pan-drug-resistant 
bacteria has increased in many tertiary care centres globally[1-3]. XDR bacteria are the current threats to patients. XDR 
bacteria are typically isolated in nosocomial settings. However, community acquisition of these infections is less prevalent 
but increasing day by day. Community-acquired pneumonia is a common clinical illness caused by bacteria and other 
pathogens. When it is associated with XDR bacteria, it is a matter of concern as there is a high risk of complications such 
as bacteraemia and infective endocarditis[4]. Staphylococcus aureus (S. aureus) is one of the leading causes of bacteraemia, 
both in the community and in the hospital setting, which can result in complicated or metastatic infections such as 
pneumonia, infective endocarditis, or sepsis with multi-organ dysfunction[5]. When compared with methicillin-sensitive 
S. aureus, MRSA is one of the leading causes of S. aureus bacteraemia and is associated with significant mortality and 
morbidity and poor clinical outcomes[6,7]. There is a limited amount of literature specifically addressing the combination 
of MDR community-acquired pneumonia (CAP), bacteraemia, and infective endocarditis.

The incidences of bacteraemia in CAP patients are 4% to 18% and one prediction model predicts bacteraemia in these 
patients with the help of variables like using recent antibiotic treatment, liver disease, and three vital signs (systolic blood 
pressure < 90 mmHg, temperature < 35 °C or ≥ 40 °C, and pulse ≥ 125/min) and three laboratory abnormalities (blood 
urea nitrogen ≥ 30 mg/dL, sodium < 130 mmol/L, and white blood cell count < 5000/mm3 or > 20000/mm3)[8]. This 
bacteraemia associated with pneumonia can lead to septicemia and other systemic complications like infective 
endocarditis, mostly due to delayed antibiotic administration[9]. This triad of pneumonia, bacteraemia, and infective 
endocarditis is uncommon, and community-acquired MDR organism causing the triad is even rarer. We herein report 
such a case to raise public health concerns.

CASE PRESENTATION
Chief complaints
Fever and abdominal pain for 3 d, and vomiting, swelling in the lower limbs, and itching and rashes all over the body for 
1 d.

History of present illness
A young man in his 20s, previously healthy and with no substance abuse, suddenly felt ill. For the past 3 d, he had been 
experiencing an intermittent, documented, high-grade fever with associated chills that did not resolve despite taking 
medication. He also had abdominal pain for 3 d, initially as acute onset persistent nonprogressive dull aching pain in the 
right hypochondriac region, which later became diffuse without any aggravating or relieving factors. He experienced 3-4 
episodes of non-bilious, non-blood-stained vomiting containing food particles. Additionally, he had bilateral symmetrical 
painless swelling in the lower limbs, without any decreased urine output, burning micturition, frothy urine, haematuria, 
or pyuria. He initially sought medical attention at a local hospital and took some medication, but approximately 30 min 
later, he developed skin itching and rashes all over his body, which was suspected to be a drug reaction. Further 
evaluation revealed deranged renal function, and he was subsequently referred to our centre.

History of past illness
Non-contributory.

Personal and family history
Non-significant.

Physical examination
Upon presentation, the patient was fully conscious of tachycardia and tachypnoea and maintained saturation at room air. 
A general physical examination did not reveal any major findings, except for bilateral pitting edema. Abdominal 
examination showed diffuse tenderness and guarding without any rigidity, distension, or palpable organomegaly. The 

https://www.wjgnet.com/2220-3141/full/v13/i1/87459.htm
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patient was intubated due to acute hypoxic respiratory failure and subsequently shifted to the intensive care unit. On day 
two of admission, he demonstrated high-grade fever, accompanied by subconjunctival dot haemorrhages, erythematous 
skin and non-blanching hemorrhagic petechiae, mucosal and skin erosions, splinter haemorrhages, Janeway lesions, and 
bilateral pitting pedal oedema with pan systolic murmur at the mitral area. It is possible that the murmur might have 
been missed due to subjective variations in the examiner's assessment on the first day of examination (Figure 1).

Laboratory examinations
The patient's initial laboratory tests showed an increase in neutrophilic white blood cells with a decrease in platelet count, 
along with an elevated level of procalcitonin at 38 ng/mL (normal range, < 0.05 ng/mL; a marker for bacterial infection) 
and acute kidney injury (Table 1). A peripheral blood smear revealed normocytic normochromic cells with toxic granules, 
indicating toxic changes in white blood cells. Further investigations revealed disseminated intravascular coagulation, as 
evidenced by elevated levels of prothrombin time/international normalized ratio, activated partial thromboplastin 
clotting time, and D-dimer. As per institution policy and surviving sepsis guidelines 2021, the patient had clinical and 
biochemical evidence of definitive sepsis. Hence, two sets of blood cultures were sent before administration of antibiotics. 
Workups for tropical fever infections such as corona virus disease 2019, H3N2 and H1N1 influenza virus infection, 
dengue, malaria, scrub typhus, leptospira, and typhoid were negative. Arterial blood gas analysis showed normal anion 
gap metabolic acidosis with lactic acidosis and acute hypoxic respiratory failure.

Blood cultures were sent for suspected infective endocarditis, and after 48 h of incubation, two sets of blood cultures 
revealed MDR methicillin-resistant Staphylococcus aureus (MRSA), which was sensitive to linezolid, vancomycin, 
clindamycin, and tigecycline, but resistant to penicillin, ciprofloxacin, levofloxacin, erythromycin, co-trimoxazole, and 
gentamicin. On the fourth day of admission, nested multiplex PCR (BioFireR) test of an endotracheal aspirate revealed the 
presence of Pseudomonas aeruginosa, Staphylococcus aureus, human rhinovirus, and enterovirus but sterile on culture. 
Microbial gene testing detected the presence of mec A/C (MRSA) cassette, which confers resistance to methicillin and 
other beta-lactam antibiotics, and MREJ genes (Mobile RmtE/J group genes, which encode rRNA methyltransferases that 
confer resistance to aminoglycoside antibiotics). The urine culture was sterile.

Imaging examinations
Ultrasonography of the abdomen showed hepatosplenomegaly, and an X-ray of the abdomen did not reveal any acute 
surgical emergencies. Chest X-ray showed bilateral areas of opacity in the middle and lower lobes of the lungs with air 
bronchograms. High-resolution computed tomography (HRCT) of the thorax revealed consolidation and air 
bronchograms in bilateral lung areas, along with interspersed ground glass opacities and bilateral pleural effusions 
(Figure 2). A two-dimensional echocardiography was done due to high suspicion of infective endocarditis, which 
revealed findings suggestive of rheumatic heart disease: Moderate mitral regurgitation, moderate mitral stenosis, mild 
aortic regurgitation, thickened anterior mitral leaflet with hockey stick sign with restricted leaflet motion, dilated left 
atrium, vegetations on the mitral valve, and a left ventricular ejection fraction of 50%.

MULTIDISCIPLINARY EXPERT CONSULTATION
Based on the presentation and baseline investigation, two differential diagnoses were considered. The first was 
pulmonary-renal syndrome, characterized by diffuse alveolar haemorrhage and glomerulonephritis, which can be caused 
by any underlying autoimmune disorder. This often presents with new onset bleeding from the respiratory tract, 
respiratory distress with hypoxia, and bilateral confluent opacities seen on HRCT of the thorax. However, severe 
thrombocytopenia and bilateral effusion, which are not typical findings of vasculitis, did not support this diagnosis. 
Furthermore, these opacities could be explained by community-acquired pneumonia as the patient's endotracheal 
aspirate bio-fire test was positive for Staphylococcus aureus and Pseudomonas aeruginosa. Antinuclear antibodies tested were 
negative by indirect immunofluorescence assay, so further serological workup for autoimmune conditions was not 
pursued.

The second differential diagnosis was severe fever with thrombocytopenia syndrome, an acute febrile illness charac-
terized by fever, thrombocytopenia, leukopenia, and gastrointestinal symptoms. It is transmitted to humans by tick bites, 
primarily from Haemaphysalis longicornis, Ixodes nipponensis, Rhipicephalus microplus, and Amblyomma testudinarium. This 
syndrome is associated with a high fatality rate and can lead to multiple organ failure and death[8]. However, the patient 
tested negative for other endemic tick-borne diseases like scrub typhus.

FINAL DIAGNOSIS
The patient had community-acquired pneumonia associated with MRSA, bacteraemia, and infective endocarditis.

TREATMENT
The diagnosis of infective endocarditis was made according to the modified Dukes' criteria, in addition to community-
acquired pneumonia, sepsis with multi-organ dysfunction syndrome, shock, encephalopathy, severe acute respiratory 
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Table 1 Result of basic investigations during hospitalization of the patient

Investigation Normal range and 
unit

March 17, 
2023

March 18, 
2023

March 20, 
2023

March 21, 
2023

March 22, 
2023

Hemoglobin 13-17 g/dL 14 14.2 11 10.2 10.2

Total leucocyte count 4-11 × 103/μL 12700 18740 36677 27232 27800

Neutrophil percentage 40%-70% 91 92.6 87.3 84.2 81

Lymphocyte percentage 20%-40% 5 3.2 7.4 13.4 14.2

Monocyte percentage 2%-8% 2 2.2 4.7 2.2 4.6

Eosinophil percentage 1%-6% 1 1.2 0.3 0 0

Basophil percentage < 2% 0.2 0.8 0.3 0.2 0.2

Platelets 150-400 × 103/μL 69 × 103 45 × 103 20 × 103 57 × 103 57 × 103

Total bilirubin 0.3-1.2 mg/dL 5.9 3.96

Serum glutamic oxaloacetic transaminase 0-50 U/L 58 320

Serum glutamate pyruvate transaminase 0-50 U/L 50 1319

Alkaline phosphatase 30-120 U/L 195 191

Gamma-glutamyl transferase 0-55 U/L 62 99

Urea 17-43 mg/dL 64 223 216 289

Creatinine 0.72-1.18 mg/dL 1.67 2.04 1.51 1.61

Sodium 136-146 mmo/L 136 147 155

Potassium 3.5-5.1 mmo/L 4.2 3.9 3.9

Prothrombin time 12.3 s 14.7 13.7 20.5

International normalized ratio 1.14 1.37 1.27 1.94

Activated partial thromboplastin clotting 
time

22.1-28.1 s 29 26

Fibrinogen 180-350 mg/dL 398.6 265

D-dimer 0-0.5 mg/dL > 5.5 > 5.5 > 5.5

Procalcitonin 0.5 ng/mL 38

Antinuclear antibodies Negative

distress syndrome, acute kidney injury, and disseminated intravascular coagulation. Intravenous (IV) vancomycin 15 
mg/kg every 12 h, gentamicin 1 mg/kg every 8 h, and meropenem 1 g every 8 h were started as empirical antibiotics. 
Ventilator settings were optimized according to the acute respiratory distress syndrome (ARDS) protocol, and sedation 
and neuromuscular blockade were administered. Prone positioning was also done. Dual vasopressor support was 
implemented to maintain a mean arterial pressure above 65 mmHg. Approximately 14 units of fresh frozen plasma and 
10 units of random donor platelets were used to treat continuous endotracheal bleeding and Ryle's tube bleeding. 
Antipyretics were given to control fever spikes, and therapeutic hypothermia measures were also followed. After the 
culture reports, the injection of meropenem was stopped, and ceftazidime-avibactam and aztreonam were started in their 
place. Gentamicin was stopped, vancomycin was continued, and colistin was administered through nebulization. The 
patient rapidly progressed to septic shock and multiorgan dysfunction. Despite being on 100% FiO2, hypoxia and 
saturation levels worsened, leading to severe ARDS.

OUTCOME AND FOLLOW-UP
Despite aggressive treatment, the patient's bacteraemia did not respond and had a fulminant course, and the patient 
eventually succumbed to death on the fifth day of admission due to severe ARDS.
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Figure 1 Peripheral manifestations of infective endocarditis. A: Splinter haemorrhage (arrow) - a minute petechiae on the bed of a fingernail; B and C: 
Janeway lesions (arrows), multiple small haemorrhages with slight nodularity on the sole of the feet.

Figure 2 Radiological images of the thorax. A: Frontal X-ray in a sitting position shows bilateral opacities (arrow); B: Computed tomography image through 
the middle and lower lobes show bilateral lung areas of consolidation and air bronchograms (arrow), along with interspersed areas of ground glass opacities and 
bilateral pleural effusions (arrow); C: Mediastinal window of the thorax showing cardiomegaly (arrow).

DISCUSSION
Community-acquired MDR (CA-MDR) infections are infections that are acquired outside of healthcare settings and are 
caused by microorganisms that are resistant to multiple types of antibiotics. CA-MDR infections are a significant public 
health concern, particularly in developing countries where inadequate healthcare facilities, poor sanitation, and limited 
access to antibiotics contribute to the spread of these infections. CA-MDR infections can be transmitted through direct 
contact with contaminated surfaces or through person-to-person contact, and risk factors include overuse and misuse of 
antibiotics, poor sanitation and hygiene, lack of access to clean water, crowded living conditions, poor infection control 
practices in healthcare settings, immunosuppression, chronic illnesses, and malnutrition.

India is one of the countries where CA-MDR infections are a significant public health concern. Several studies and 
reports have highlighted the high prevalence of CA-MDR infections in India, as well as the challenges in addressing this 
issue. Of particular concern is the emergence of community-acquired MRSA infections in patients with no apparent risk 
factors at the community level, as seen in our case[10]. Community acquisition of MRSA infection is associated with 
significant morbidity and mortality, similar to nosocomial MRSA infection. Person-to-person transmission of community-
associated MRSA has been reported[11]. Numerous studies, systematic analyses, and meta-analyses conducted in India 
have revealed a progressive rise in the incidence of MRSA and changes in resistance patterns. A systematic review and 
meta-analysis found that the prevalence of MRSA in India was relatively high at 27%, with a higher proportion observed 
among men aged > 18 years[12]. However, all MRSA isolates in India were found to be sensitive to vancomycin and 
teicoplanin. Resistance to cotrimoxazole, erythromycin, gentamicin, and other penicillins and cephalosporins appeared to 
be common features of MRSA isolates in India, consistent with other Indian studies and our patient[13]. Another study 
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conducted in a tertiary care centre in southern India also revealed a high level of resistance among MRSA isolates, with 
linezolid, piperacillin/tazobactam, and tetracycline found to be effective agents against MRSA[14]. CA-MRSA 
(community-acquired methicillin-resistant S. aureus) isolates are now being increasingly reported from India. D’Souza et 
al[15] studied 412 confirmed cases of MRSA and found that 54% were true CA-MRSA possessing the SCCmec (staphylo-
coccal chromosomal cassette mec) IV and SCCmec V genes. These were mainly isolated from skin and soft tissue 
infections. CA-MRSA isolates also showed variable resistance to ciprofloxacin, erythromycin, clindamycin, and 
tetracycline. Chatterjee et al[16] found that the overall prevalence of S. aureus nasal colonization was 52.3% and that of 
MRSA was 3.89% in the community.

Addressing the issue of CA-MDR infections in India requires collaboration between healthcare providers, policy-
makers, and the public to promote responsible antibiotic use, improve infection control practices, and ensure effective 
treatment of infectious diseases.

Global analysis of burden of bacterial anti-microbial resistance (AMR) in 2019 has shown that AMR caused an 
estimated 1.27 million deaths and was associated with an estimated 4.95 million deaths worldwide in 2019, with drug 
resistance in lower respiratory and bloodstream infections having the greatest impact. Among the 23 pathogens studied, 
drug resistance in six (E. coli, S. aureus, K. pneumoniae, S. pneumoniae, A. baumannii, and P. aeruginosa) alone led directly to 
929000 deaths and was associated with 3.57 million deaths. Resistance to fluoroquinolones and beta-lactam antibiotics 
accounted for over 70% of deaths caused by AMR. The health impact of pathogens varied widely based on location, with 
high-income countries most affected by S. aureus and E. coli, while in Sub-Saharan Africa, K. pneumoniae and S. pneumoniae 
caused the most deaths. The study emphasized the need for improved global data collection to address the most pressing 
challenges posed by AMR[17].

Preventing CA-MDR infections requires a multifaceted approach that involves improving sanitation and hygiene 
practices, promoting responsible antibiotic use, improving infection control practices in community settings, and 
increasing access to healthcare for vulnerable populations. This includes educating the public about the importance of 
appropriate antibiotic use and supporting initiatives to reduce the overuse and misuse of antibiotics, as well as 
implementing effective infection control measures in community settings and providing access to affordable and quality 
healthcare for all individuals. Additionally, developing new antibiotics and alternative treatments, monitoring and 
tracking CA-MDR infections, and educating healthcare providers and the general public on CA-MDR and its risks are 
essential.

Overall, CA-MDR infections represent a significant public health concern, and addressing this issue requires collab-
oration between healthcare providers, policymakers, and the public to promote responsible antibiotic use, improve 
infection control practices, and ensure effective treatment of infectious diseases.

CONCLUSION
There is a growing threat of MDR bacteria in the community setting in patients with no apparent risk factors. The 
presence of a CA-MDR MRSA strain increases the risk of treatment failure and further spread of infection and associated 
complications. Better surveillance, infection control measures, and antibiotic stewardship programs are urgently needed 
in the community.
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