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The Antibiotic Resistance Crisis

The rapid emergence of resistant bacteria is occur-
ring worldwide, endangering the efficacy of antibiotics,
which have transformed medicine and saved millions of
lives.1-8 Many decades after the first patients were treated
with antibiotics, bacterial infections have again become a
threat.” The antibiotic resistance crisis has been attributed
to the overuse and misuse of these medications, as well
as a lack of new drug development by the pharmaceutical
industry due to reduced economic incentives and chal-
lenging regulatory requirements.?>815 The Centers for

Access to effective antimicrobials: a worldwide challenge

Ramanan Laxminarayan, Precious Matsosa, Surcj Pant, Charles Brower Johe-Amme Rattingen, Keth Klugman, Sally Davies

Recent years have seen substantial improvements in life expectancy and access to antimicrobials, especially in low-
income and lower-middle-income countries, but increasing pathogen resistance to antimicrobials threatens to roll
back this progress. Resistant organisms in health-care and community settings pose a threat to survival rates from
serious infections, including neonatal sepsis and health-care-associated infections, and limit the potential health
benefits from surgeries, transplants, and cancer treatment. The challenge of simultaneously expanding appropriate
access to antimicrobials, while restricting inappropriate access, parficularly to expensive, newer generation
antimicrobials, is unique in global health and requires new approaches to financing and delivering health care and a
one-health perspective on the connections between pathogen transmission in animals and humans, Here, we describe
the importance of effective antimicrobials. We assess the disease burden caused by limited access to antimicrobials,
attributable to resistance to antimicrobials, and the potential effect of vaccines in restricting the need for antibiotics.

WHO's first global report on antibiotic
resistance reveals serious, worldwide
threat to public health

New WHO report provides the most comprehensive picture
of antibiotic resistance to date, with data from 114 countries
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* Antimicrobial Point prevalence
surveys (PPS) is a tool to understand
antimicrobial consumption and its
resistance pattern in healthcare
organizations.

e A software for Global Point Prevalence

Survey (Global-PPS) of Antimicrobial Numberof  Number of '
Consumption and Resistance was ot Aenarieg TS RosPrE
developed by University of Antwerp, South America ! 2

. ca

Belgium. Europe 16 106
West & Central Asia 4 36
VARIOUS CENTRES THAT PARTICIPATED IN GLOBAL-FPS Eﬁt & SOl.Iﬂ'I ASia g 63
FROM INDILA == Australia & New Zealand 0 0

« Out of 25 only 16 healthcare
organisations in our country
got Ethics approval to
participate in the study.

* Orientation of the software
was given to all participating ’

hospitals. ; ‘




DATA MINING

* Global-PPS covered - 1750 patients - 1715 adult patients

* The overall percentage of admitted patients who were
treated with antimicrobials was 57.4%.

GLOBAL-PPS PATIENT Form (Please fill in one form per patient on antimicrobial treatment/prophylaxis)

Ward Namelcode Activity ' Patient Identifier Survey Number * Patient Age ° Weight Gender
(M, 5, IC) Years Months Days In kq, Mer F
{if & 2 years) {1-22month) | {if <1 month) 2 decimals
Antimicrobial Name * 1. 2 3. i 5.
Single Unit Dose © | Unit (g. mg. or 1U)
Doses/ day~ Route (P,O.R. 1)~

Diagnaosis T (see appendix |1}

Type of indication Tisee appendix I}

Reason in Notes (Yes or No) T

Guideline Compliance (v, M. MA, NI} il

Is a stopireview date documented?(Yes/MNo)

Treatment (E: Empirical; T: Targeted)

The next section is to be filled in only if the treatment choice is based on microbislogy data (Treatment=targeted) AND the organism is one of the following

MRSA [Yes or No) *

MRCoNS |Yes or No)

VRE (Yes or No) ™

ESBL-pmdujcinu Enterobacteriaceas
{Yes or Mo} "

3rd generation cephalosporin resistant
Enterobacteriaceae non-ESBL producing or
ESEBL status unknown [Yes or Mo

Carbapenem-resistant Enterobacteriaceas (Yes
or No) ™

ESEL-producing non fermenter Gram-negative
bacilli (Yes or No)

Carbapenem-resistant non fermenter Gram-
negative bacilli (Yes or No)

Targeted treatment against other MDR
organisms (Yes or No)®

Treatment based on biomarker data (Yes or No) 0 Yes — D No

- a Most relevant value of biomarker on the day of the PPS
Type of biological S
If yes, which biomarker (CRF, FCT or otherj® fluid sample e Unit {in pgiL.. mrL. ..

{Blood/urinelother)




* The percentage of admitted adults treated with atleast one
antimicrobial was 57.1% (N=979).

* 41.1%(N=720) patients received antibiotic treatment.

* 40.5%(N=709) patients received antimicrobial prophylaxis.
Among patients on treatment

» 58.1%(N=418) had community acquired infections.

» 41.9%(N=302) had hospital acquired infections.



Prescribing pattern

m Empiric therapy

(N=352) ® Empiric therapy

(N=197)

u Targeted therapy

(N=66) = Targeted therapy

(N=105)

Therapeutic antimicrobial use for Therapeutic antimicrobial use for
CA Infections HA Infections
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Key prescription patterns in medical,
surgical wards and ICU

100 - 91.1 M |V therapy
90 - 77.6 80.3

80
70 - = Multiple ATB diagnosis
60 -

50 - 39.7

34.6
40 29.9 . 5.6 42.2

B Multiple ATB patient
30 -
20

10

Medical Surgical ICU



Commonest antibiotic

Overall proportional antibiotic use
2.60%

16.40%

16.10%

5%
6%
5.60%
0.80%
47.60%
B Tetracyclines ® Penicillins
M Other beta-lactams m Sulfonamides and Trimethoprim

B Macrolides, Lincosamides and Streptogramins B Aminoglycosides

M Quinolones 1 Other antibacterials



Prophylaxis

Among patients on prophylactic antimicrobials,

* 36.1%(N=256) received medical prophylaxis
* 63.9%(N=453) received surgical prophylaxis

e Ceftriaxone (24%), Piperacillin-tazobactam (8%) and
Meropenem (8%) were the commonest
antimicrobial prescribed for medical prophylaxis.



e Cefuroxime (36%), Amikacin (10%) and Ceftriaxone
(8%) were the most frequently given antimicrobial
for surgical prophylaxis.

Duration of surgical prophylaxis )
E single dose

O One day
B More than one day

INDIA
(N = 327 patients)

. @



Most frequently used antibiotics for
sepsis

Vancomycin Parenteral -4%
Amikacin 7- 4%
Ceftriaxone | - 6%
Teicoplanin 7— 8%
Colistin Parenteral 7 —10%
Meropenem | IIIIIIIIERER R 28%
Piperacillin and enzyme inhibitor | - 9%




Commonest diagnosis

4.90%

M Skin and soft tissue
m Cardiovascular system infections

B Pneumonia or lower respiratory
tract infection
= Bronchitis

W Other

M Infection of central nervous
system;
m Obstetric/gynaecological

infections;
= Upper respiratory tract infection;

" Bone/joint infections

Intra—abdominal sepsis ‘
12 ‘



Summary of quality indicators for antibiotic use

MEDICAL
Reason in notes 188 45.5
Guidelines missing 85 20.6
Guideline compliant 167 70.2
Stop/review date documented 78 18.9
SURGICAL
Reason in notes 178 47.3
Guidelines missing 91 24.2
Guideline compliant 142 70.0
Stop/review date documented 181 48.1
ICU
Reason in notes 245 37.9
Guidelines missing 103 15.9
Guideline compliant 276 79.5

Stop/review date documented 315 48.7



* The documentation of reason for prescribing
antimicrobials in notes was done for 42.5%
prescriptions, stop or review date was documented
for 40% prescriptions, guidelines were missing for
19.4% prescriptions and guidelines were complied
by 74.2% prescriptions.
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Treatment based on microbiology data

* 18.4% patients were reported to have received
microbiology-based treatment against multidrug
resistant organismes.

10.0% -

9.0% I

8.0%

7.0% Vv

con v 5.3%

5.0% -

4.0% Vv

3.0% - 2.2%

2.0% Vv 1.2% ‘ ‘

1.0%

0.0% : - - x x x x x x
MRSA  MRCoNS VRE ESBL 3-ceph CRE ESBL-NF  CR-NF Other

MDR ‘
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SUMMARY

More than half of admitted patients (57.4%) were treated
with antimicrobials.

Majority of the patients on antibiotic treatment had
community acquired infections.

Majority of the patients received empiric therapy rather
than targeted therapy.

Penicillins were the most commonly prescribed antibiotic.
Ceftriaxone (24%) and Cefuroxime (36%),was the most
commonly prescribed antimicrobial for medical and surgical
prophylaxis respectively.

Pneumonia or lower respiratory tract infection was the most
common diagnosis.

Antibiotic quality indicators such as reason in notes and post
prescription review score was low.

Less no. of 18.4% patients (18.4% ) received microbiology-
based treatment against multidrug resistant organisms.
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