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Introduction to Multidrug Resistance (MDR)

Multidrug-resistant (MDR) bacteria are bacterial strains that are resistant to
multiple classes of antibiotics, rendering standard treatments ineffective.

These infections pose a significant global health threat, contributing to increased
mortality, prolonged hospital stays, and higher healthcare costs.

They are particularly dangerous forimmunocompromised patients and those in
critical care settings.
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History of Antibiotics:
the Battle Between Humans & Bactleria
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AMR Surveillance in Bangladesh (2017-2023)

Category Subcategory Data

24.26% of total isolates (8654/35662), 34,340

Case-based Surveillance
samples tested

Includes private labs, primarily blood, urine

Lab-based Surveillance samples; 35662 isolates

Surveillance Overview

Sample Type Distribution Urine (70%), Blood (10%), Others (20%)
Isolates from Wound Swab 57% organism growth

Isolates from Stool 9% growth (E. coli excluded due to normal flora)
Most Frequent Organism E. coli (27%-31%)

20,868 antibiotics used, 61% in wards, 26% ICU,

Total Antibiotic Usage 13% OPD

Antibiotic Usage Most Used Antibiotic Ceftriaxone (31%)

Burn Unit: Colistin (68.8%), ICU: Tigecycline

Reserve Antibiotics Usage (67.9%), Surgery: Linezolid (97.3%)

42% Acinetobacter, 32% Pseudomonas

Meropenem Resistance . .
P aeruginosa, 11% Enterobacteriaceae

WHO Critical Pathogen Resistance
Highest in Proteus spp (64%), E. coli (59%), K.

Ceftriaxone Resistance pneumoniae (48%)
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Giligoii AMR Surveillance in Bangladesh (2017-2023)

Colour %S value Colour %S value Colour %S value Colour %S value Reference
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Antibiogram of Gram-Negative Bacteria:
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E. coli 91 60 69 92 91 74 97 79
Kiebsiella pneumoniae 81 64 84 82 68 82
Proteus spp. 61 67 82
Pseudomonas aeruginosa 88 68 68 60
Enterobacter spp. 84 65 67 7 87 62
Salmonella spp. 81 69 97 99 98 86
Non typhoidal Salmonella 82 66 97 99 99
Shigella spp. 77
(Acb) complex




AMR Surveillance in Bangladesh (2017-2023)

Antibiogram of Gram-Positive Bacteria:

Name of Antibiotic
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Staphylococcus aureus 66 64 79 72
Enterococcus spp. 74 90 85
Coagulase negative staphylococci 66 70 85
Streptococcus pneumoniae 76 iy 65 93

Carbapenems Tetracyclines
E. coli 91 Staphylococcus aureus
Klebsiella pneumoniae 83 Enterococcus spp.
Proteus spp. 7 f;;ﬁ‘y‘::’;‘;g"’" 7
Pseudomonas aeruginosa Streptococcus pneumoniae 65
Enterobacter spp.
Salmonella spp.

Non typhoidal Salmonella
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AMR Surveillance in Bangladesh (2017-2023)
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52%
patients at BSMMU ICU

are multi-antibiotic resistant
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Antibiotic Resistance Study Result at Popular Medical College Dhaka

Traits Data
Aspiration Pneumonia (49%), UTI (20%), Septicaemia
Primary Diagnoses (11%), Pneumonia (10%), COPD (4%), Wound

Infections (3%)

Acinetobacter spp (29%), Klebsiella spp (26%),

Mlcroorgamsms (TOp 4) Pseudomonas spp (18%), E. coli (15%)

Tracheal Aspirate (54%), Urine (20%), Blood (10%),

Sample Types Sputum (8%), Wound/Pus (3%)

Ceftriaxone (85%), Ceftazidime (88.8%), Amikacin

Acinetobacter Spp (86.2%), Gentamicin (84.5%), Meropenem (79.3%)

Ceftriaxone (84.6%), Ceftazidime (82.6%), Amikacin

Klebsiella spp (46.1%), Gentamicin (66.6%), Quinolones (66.6%)

Antibiotic Resistance
Ceftriaxone (70.5%), Ceftazidime (66.6%), Amikacin

Pseudomonas spp (68.7%), Gentamicin (58.8%), Quinolones (81.2%)

Ceftriaxone (80%), Ceftazidime (64.2%), Amikacin

Escherichia coli (26.6%), Gentamicin (50%), Meropenem (13.3%)

// BJM Vol. 25 No. 2
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Resistance Patterns for Gram-Negative Bacteria in Bangladesh

Co-
. Amikacin Amoxicillin | Ampicillin | Ciprofloxacin . . Gentamicin Imipenem
Bacteria (%) (%) (%) (%) Ceftriaxone (%) tnmc(;:/;a)\zole (%) (%)
Acinetobacter 67.5 i i 82.2 82.6 75.5 83.3 27.3
spp.
Escherichia coli 12 91.1 94.6 65.2 59 72.0 34.5 2.3
Klebsiella spp. 37.4 94.8 100 67.4 78 72.7 63.6 0
Pseudomonas 50 i i 59.3 63.3 86.6 72.6 13.5
spp.
Salmonella spp. - 64.3 47 1 32.6 3.0 29.4 - -
Shigella spp. - - 83.8 8.9 - 74.5 - -

//// International Journal of Infectious Diseases 80 (2019) 54-61
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Resistance Patterns for Gram-Positive Bacteria in Bangladesh

Bacteria Amikaci | Amoxicillin Ampicillin | Ciprofloxaci | Ceftriaxone trimg)?z;zole Gentamicin Imipenem | Vancomycin
| n (%) (%) (%) n (%) (%) %) (%) (%) (%)
Enterococcus 67.3 45.5 i 66.0 74.3 87.5 57.1 - 0
spp.

Staphylococe i i 83.8 51.7 44.4 43.2 27.8 7.0 6.8

us aureus
Streptococpu ] i 0 8.3 10 i _ : -
S pneumoniae

//// International Journal of Infectious Diseases 80 (2019) 54-61



The heatmap below visually represents the antibiotic resistance of different bacteria in Bangladesh
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Causes of Antibiotic Resistance 1@1

eOver Prescription of Antibiotics: This often occurs when healthcare providers prescribe antibiotics for
viral infections or when patients demand them for minor ailments. This misuse accelerates resistance.
ePatients Not Finishing the Entire Antibiotic Course: \When patients stop taking antibiotics early, it can
leave some bacteria alive, allowing them to develop resistance. This practice undermines the
effectiveness of treatment.

eOveruse of Antibiotics in Livestock and Fish Farming: Antibiotics are frequently used in agriculture to
promote growth and prevent disease in healthy animals. This practice can lead to resistant bacteria that

enter the human food chain.
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Causes of Antibiotic Resistance :@:

*Poor Infection Control in Healthcare Settings: Inadequate infection control practices can lead to the
spread of resistant bacteria within hospitals and clinics, putting vulnerable patients at greater risk.

*Poor Hygiene and Sanitization: Lack of proper hygiene and sanitation can facilitate the transmission of
infections, increasing the need for antibiotics and contributing to resistance.

eAbsence of New Antibiotics Being Discovered: The pipeline for new antibiotics has dwindled, meaning
there are fewer options available to treat resistant infections. This stagnation complicates efforts to

combatresistance
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Why Aren't We Getting New Antibiotics? “ o

*Economic Disincentives: Antibiotics are less profitable due to short treatment courses and efforts to
limit use, reducing the market for new drugs.

*High Development Costs: Research and development are expensive, with long timelines and a high risk
of failure.

*Scientific Barriers: Most easily discovered antibiotics have been found. New targets are harder to
identify, and bacteria rapidly develop resistance.

*Regulatory Challenges: Stringent approval processes and post-market surveillance further delay new
antibiotic releases.

*Industry Shift: Pharmaceutical companies focus on more lucrative chronic disease drugs with ongoing
use and larger returns.
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o Examples of How Antibiotic Resistance Spreads

Animals get

develop resistant

o
5 P a— antibiotics and

bacteria in their guts.

Drug-resistant

bacteria can ( ‘

remain on meat ~

Q' from animals. a
When not handled
or cooked properly, \
the bacteria can
/ spread to humans.

Fertilizer or water
containing animal feces
and drug-resistant bacteria
is used on food crops.

N\

Iu~ setable Farm

Drug-resistant bacteria
in the animal feces can
remain on crops and be
eaten. These bacteria
can remain in the
human gut.

George gets

antibiotics and >
develops resistant

bacteria in his gut.

George stays at

home and in the k \
general community.

Spreads resistant

bactena.

George gets care at a
hospital, nursing home or
other inpatient care facility.

\ \/

Resistant germs spread
directly to other patients or
indirectly on unclean hands
of healthcare providers.

Healthcare Facility

\ n ‘, —

5 spread to other
) patients from
Patients . surfaces within the
go home. - healthcare facility.



Antibiotic Stewardship OO

A strategy to optimize antibiotic use and combat resistance.

Goals: Key Strategies:

*Improve patient outcomes
*Reduce adverse effects
eDecrease resistance rates

*Education: Train healthcare providers

*Guidelines: Implement evidence-based protocols

Benefits: *Monitoring: Track usage and resistance patterns

*Enhanced patient safety
-Cost efficiency *Feedback: Regular performance reports
*Preserved antibiotic effectiveness

*Infection Control: Prevent infections effectively
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Management
of MDR

Infections
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World Health
Organization

WHO introduced the WASH water
sanitation and hygiene and wastewater
management preventing infections and

reducing the spread of antimicrobial
resistance AMR.




Management
of MDR
Infections

Pharmacist must be present at the
medicine shop for dispensing drugs.
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Proper knowledge should be known by The
healthcare professionals before prescribing
antibiotics.
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Management
of MDR
Infections

Overdose and underdose of antibiotics
should be avoided.
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Management
of MDR
Infections

Multisectoral approach is needed for
preventing Antimicrobial Resistance
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