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ABSTRACT

Rational use of antibiotics is most essential programme in current treatment patterns as many of the microorganisms developed
resistance to certain antibiotics where they no longer effective in treatment. The objective of this study is to assess rational use of
antibiotics in ICU patients, determine Escalation and De-escalation criteria and to observe & monitor the use of various antibiotics in
ICU patients. We included patients above 18 years of both male & female and we excluded pregnant women and patients who are
not willing to participate in the study. A Prospective observational study- ongoing monitoring and feedback in the context of
patient’s being sensitized to antibiotics overuse and resistance. We included 130 patients into the study. Among them 48 patients
were undergone Culture sensitivity tests which are 36.92% of total sample. Out of 48 cases 65% cases were de-escalated. 24
patients were kept on ventilator which is 18.46% and mortality rate is 6.15%. 19% of total sample had shown drug duplication and

76.92% rational use of antibiotics is seen in ICU patients.

Keywords: Rational use, culture sensitivity tests, mortality rate, drug-duplication, ventilator.

INTRODUCTION

ntibiotics are the substances that are produced

from microorganisms which are used to kill or

suppressing the growth of microorganisms at very
low concentrations®. In 1926, Alexander Fleming
discovered penicillin, a substance produced by fungi that
is able to inhibit the growth of microorganisms. Rational
use of antibiotics is extremely important as injudicious
use can adversely affect the patient, cause emergence of
antibiotic resistance and increase in cost®. A variety of
factors must be considered to select antimicrobial
therapy including the severity and acuity of the disease,
host factors, factors related to the drug use and the
necessity for the use of multiple agents. VAP is a type of
lung infection that occurs greater than 48hrs of
incubation. VAP is most frequent problem in ICU with an
elevated morbidity and cost associated with it, in addition
to prolong MV and hospital length of stay. VAP is
different from CAP, through any microorganism that
causes CAP can cause VAP.MAntibiotics de-escalation
refers to a strategy of switching from broad spectrum
antimicrobials to a narrow spectrum of antimicrobials. It
is recommended to reduce the emergency of multi drug —
resistant bacteria as well as to decrease the cost.’%. In a
recent meta- analysis of 9 studies involved in 1873
patients with septic shock, de-escalation of antibiotics
was associated with a trend towards reduced mortality®.
Reason for development of guidelines for rational use of
antibiotics is:

a) To avoid resistance to antibiotics (book principles).

b) For correct selection, use and monitor of antibiotic
therapy.

c) To reduce the incidence of ADR’s.

d) To avoid unnecessary increase in the cost of treatment.
MATERIALS AND METHODS

Study Design

Prospective observational study

Study Site

This study was conducted in department of Intensive care
unit Queens 'NRI Hospitals.

Study Period

The study was conducted from October 2019 — March
2020

Period for collection of data: 4 months
Period for analyzing and reporting data: 2 months
Study Population

A total of 130 random patients who were admitted in ICU
would be recruited into this study.

Study Design*

A Prospective observational study- ongoing monitoring
and feedback in the context of patient’s being exposed to
important antibiotics and their overuse.
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Study Criteria Table 1: showing distributin based on gender

Inclusion criteria S.No No of No of male  No of Female

> Age varying >18 yrs on treatment with pEilEnsid) | e b Patients (%)
antibiotics. 1. 100 (100%) 74 (57%) 46(43%)

Exclusion criteria o
Gender Criteria

> Patients who are unable to participate in the
study procedure. HAge Criteria  HMale i Female

0%

» Pregnant or lactating women.
RESULTS AND DISCUSSION
Gender Criteria - Patient distribution Based on Gender

Among 130 patients participated in the study, the age
ranged between >18 to <85 with an average age of +
51.5yrs. Maximum were from adulthood (30-70) years.
57% were male (n=74) and 43% were female (n=46). The
details are shown as above.

Figure 1: showing gender distribution of 130 patients
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Figure 2: Analysis of antibiotics use in the study

In the following study a total of 279 antibiotics of 16 different classes were given to 130 patients. Antibiotic were given

empirically i.e Penicillins 61 (n=20.46%) & Cephalosporin 57 (n=20.4%) as they have broad spectrum of activity®*
Multiple Antibiotic Therapies
Patient Distribution based on type of Drug Regimen

Table 2: showing various drug regimens

S. No Drug Regimen No. Of patients (n=100) % of patients
1. One or two antibiotics 72 55.40%
2. Two or three antibiotics 30 23.07%
3. >3 antibiotics 28 21.53%
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Antibiotic therapy in 130 patients
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Figure 3: showing various drug regimens in total study

Antibiotic therapy was categorized into 3 groups.
Depending on the patient disease severity out of 130
patients 28 patients were given with <3 antibiotics per
day which means 112 antibiotics i.e n=21.53% which are
combinational, narrow spectrum, antiviral and antifungal.

CST Analysis
Table 3: showing CST analysis

VARIABLES RESULTS
Total no. of cases 130
No. of samples were sent for CST’s 48
No of Blood Cultures 20
No of Pleural fluid Cultures 04
No of Pus cultures 05
No of Sputum/End tracheal cultures 29
No of urine cultures 21
No of CST shown sterile 26
Total no of cultures in 48 patients 105
Total no of organisms isolated 33
% of cultures in total sample 36.92%

Types of Microorganisms Isolated

Table 4: showing various microorganisms result

Type of organism isolated  No of organisms isolated

Gram positive bacteria 09
Gram negative bacteria 18
Fungal species 06

Total no of organism

isolated 3

Organisms isolated in 48 CST's

Figure 4: showing various microorganisms result

Total 33 microorganisms were isolated in the study. Gram
positive bacteria 9 i.e (n=27%), gram negative bacteria 18
(n=55%) and fungi 6 (n= 18%).

Frequency of Prescription of Narrow Spectrum of
Antibiotics

Table 5: showing narrow spectrum of antibiotics

Name of the Drug Frequency
VANCOMYCIN 10
COLISTIN 01
LINEZOLID 04
TIGECYCLINE 00
TEICOPLANIN 01

Potentially nephrotoxic drugs

Table 7: showing potentially nephron toxic drugs

Name of the drug Frequency of drugs
Vancomycin 10
Amino glycosides 15
Colistin 01
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Nephrotoxicity is common condition in ICU patients as
they are given with MDT and there are few drugs that
may lead to Nephrotoxicity. In our study we identified
few drugs that are nephrotoxic. VANCOMYCINS, COLISTIN
& AMINOGLYCOSIDES are the antibiotics that are given in
26 patients®

VAP: Administration of Antibiotic Therapy in Patients on
Ventillator

Table 8: showing ventilator analysis

Clinical Scenario Frequency (n)

No of patients on ventilator 24

No of organisms isolated 21

Total no of cultures in Ventilator patients 32
Gram positive bacteria 05

Gram negative bacteria 12

Fungi 01

Sterile 08

No of antibiotics used 58

Mortality rate 08

In 130 patients only 24 (n=18.46%) patients were kept on
ventilator due to their respiratory severity. In 24 patients
32 CST were done and 21(n=87.5%) patients shown
positive for CST and treated accordingly. 58 antibiotics of
17 varieties were used in 24 patients.

De-escalation of antibiotic therapy

Table 9: showing de-escalation of therapy

Variables Frequency
Total no of cases 130
No of cases sent for CST 48
Change in therapy after CST 31
No change in therapy 17

In 130 patients 48 patients were sent to CST and out of
them 31 patients (n=65%) were De-escalated.

Drug Duplications

In 130 patients 25 patients (n=19.23%) therapy had
shown drug duplications of 9 different categories of
drugs. Among these duplications Anti-platelets 9 (n=36%)
were given as recommended due to high LDL level
patients. Corticosteroids 9 (n=36%) were given as INH due
to severe ARDS. Beta-blockers, nitrates, Alfa-1- Beta -1
adrenergic receptors, Beta- Adrenergic Receptor Agonists,
PENICILLINS, NSAID’s & PPl's were given according to
patient requirements.

ISSN 0976 — 044X

Table 10: showing list of drug duplications

No of
S. No Class of Drug Generic name (.) °
Patients
CLOPIDOGREL
1 Anti-platelet ASPIRIN -
' agents TICAGRELOR
TIROFIBAN
, , HYDROCORTISONE
2. Corticosteroids 09
BUDESONIDE
CARVEDILOL
Beta- blockers 01
LABETELOL

. ISOSORBIDE DI-NITRATE
4. Nitrates 01
NITROGLYCERINE

Beta- Adrenergic LEVOLIN

5. Receptor DUOLIN 01
Agonists Q
AL ADRENALINE
6. Adrenergic ORI 01
receptors
P+T
7. Penicillins 01
Amoxicillin+clavunate
NAPROXEN
8. NSAID’s 01
DICLOFENAC
RABEPRAZOLE
9. PPI’s 01
PANTOPRAZOLE
Total 21 25

Association of Various Clinical Outcomes with
Appropriateness of Antibiotic Therapy in 130 Patients

Table 11: showing clinical outcomes of different
parameters

Variables No of Patients No of Variables
i & .
Ventilator 24 21
Drug duplications 25 09
>3 antibioj:/in a single )8 112
No of cases sent for CST’s 130 48
De-escalation 48 31
ADR’s 130 00
Mortality rate 130 08

In this complete study various clinical outcomes are
monitored and identified. These variables include major
drug-drug interactions (n=44.61%), VAP (n=18.46%), drug
duplications (n=19.2%), >3 antibiotics for a individual
patient (n=21.5%), de-escalation of antibiotics (64.58%),
ADR (n=0.0%) and mortality rate (n=6.15%).
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Rational Use of Antibiotics

Table 12: showing % of rationality in the study

Rationality % Frequency (n)
Indication 71.54%
Dose 100%
Duration 82.30%
Frequency 100%

Rationality seen in the study

100.00%

i
|

80.00% -

/l \H/ \h/ \

duration frequency
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60.00% -~
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0.00%
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Figure 5: indication of rationality

Rational use of antibiotics is identified by considering the
INDICATION n=71.54%, DOSE n=100%, DURATION
n=82.30% & FREQUENCY n=100% 3*

CONCLUSION

In recent years, the studies on rational use of drug have
become a potential tool to be used in the evaluation of
health care systems. Prospective studies on rational use
of antibiotics used to analyze the different aspects of the
use of drugs and to implement ways of improving
therapeutic quality.

This study accounts for the conclusion that is similar to
some studies conducted on rational use of antibiotics in
the context of patients sensitized to the importance of
antibiotic overuse and resistance.

During the study period, we obtained data from 130 (n)
individuals who were admitted into ICU with different
diseases. On the basis of gender 74 (n=57%) of male and
46 (n=43%) of female patients were taken into the study
where male patients have more chance for antibiotic
overuse and resistance. (Table no: 1 and fig no: 1.)

A total of 279 antibiotics were given to 130 patients. Total
16 types of antibiotics were prescribed and among them
Penicillins with B- Lactams combination i.e Piperacillin +
tazobactum-61 (n=20.46%) and cephalosporin’s 57(n=
20.4%) were given as first line of therapy as they have
broad spectrum of antimicrobial activity. Whereas
polypeptide antibiotics like COLISTIN & BACITRACIN was
used least i.e 2 (n=0.71%) in the total study. (Table no: 2
& fig no: 2).

ISSN 0976 — 044X

In 28 patients 112 antibiotics were given which indicates
the increased resistance of microorganisms and
decreased antibiotic sensitivity. (Table no: 4 & fig no: 4).

In the total study only 48 patients were undergone
culture sensitivity tests among 130 patients i.e 36.92% of
total sample. A large number of gram negative bacteria
(Klebsiella species) gram positive bacteria (staphylococcus
Aureus) and fungi (Candida species) were isolated which
indicates its resistance to the antibiotics. (table no:
5,6,7,8,9 and fig no: 5,6,7,8,9).

There is no evidence of significant ADR which indicates
the therapy and follow-up were done according to the
STG-ICMR and it was appropriate. Among 48 CST cases
only 15 NSA were used. (Table no: 11 & fig 11).

Nephrotoxic drugs are given in 32 patients in whom 18
patients were renally compromised and according to their
severity these drugs are administered. (Table no: 12 & fig
no: 12).

In 130 patients 24 patients (n=18.46%) were kept on
ventilator. Mortality rate 8 (n=33.33%) was seen in
patients on ventilator. (Table no: 13, 14 and fig no: 13).

In 48 CST cases only 31 cases (n= 65%) were de-escalated
in their treatment and treated according to their bacterial
sensitivity. (Table no: 15 & fig no: 14).

In 130 patients 25 (n=19%) patients had shown drug-
duplications which are given on patient requirements.
Monitoring includes LFT, KFT, CBC, albumin levels, RBS,
FBS. (Table no: 16 & fig no: 15).

Mortality rate 8 (6.15%) was seen in 130 patients and all
of them were on ventilator and major reason for their
death was sepsis.

In 48 CST cases 31 cases were treated according to CST
report which was matched to STG-ICMR i.e 64.58%
rationality is seen

In 76.92% rational use of antibiotics was seen in ICU
patients. (Table no: 19 & fig no: 18).

Antibiotics are an essential tool of medical use in
common medical procedures, such as transplantation and
chemotherapy. However, over the years, bacteria have
acquired resistance to antibiotics.

Resistant bacteria can be transmitted from animals to
humans through the food chain or by direct contact.
Many bacterial infections are becoming resistant to the
treatments most commonly prescribed antibiotics.

The resistance of pathogenic microorganisms to
antibiotics not only a problem for the patient, but also for
the environment as the members of the household are
populated by the same pathogen and are more likely to
become ill due to this.

This study indicates a vital need for the implementation
of CST before treating the infections.
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This study will provide a proper understanding usage
pattern of antibiotics, quality and efficiency in use of
antibiotics and their outcomes.

This type of study will help the physician to have better
insight about prescription patterns.

The extent to which the selected antibiotic treatment had
shown its effect in order to reduce the severity in ICU
patients depending on the conditions.

REFERENCES

1.

10.

11.
12.
13.

14.

15.

16.

kd-tripathi-essentials-of-medical-pharmacologyunitedvrg-2013 7t
edition pg no:688

https://www.medicinenet.com/script/main/art.asp?articlekey=812
1

Jarvis WR. Selected aspects of the socioeconomic impact of
nosocomial infections: morbidity, mortality, cost, and prevention.
Infect Control Hosp Epidemiol. 17(8), 1996, 552-557.

Mauldin PD, Salgado CD, Hansen IS, Durup DT, Bosso JA.
Attributable hospital cost and length of stay associated with health
care-associated infections caused by antibiotic-resistant gram-
negative bacteria. Antimicrobial Agents Chemotherapy. 54(1), 2010,
109-115.

Ducel G, Fabry J, Nicolle L. Prevention of Hospital-Acquired
Infections: A Practical Guide. 2nd ed. Geneva: World Health
Organization, 2002.

Sarraf D, Phunyalb M, Mandals M, Rauniar G. Utilization pattern of
antimicrobial agents and its culture sensitivity pattern in intensive
care units in a tertiary care center in eastern Nepal. Nepal Med Coll
J. 17(3-4) 2015, 107-112

Emmerson M. Antibiotic usage and prescribing policies in the
intensive care unit. Intensive Care Med. 26(1), 2001, S026-S030.

https://www.orthobullets.com/basic-science/9059/antibiotic-
classification-and-mechanism

http://www.who.int/mediacenter/factsheets/fs338/en/

file://F:/Assignment/Rational%20use%200f%20antibiotics/rational _
use_of_antibiotics.htm#Table12.

ICMR%20antibiotic20stewardship table 5 page no: 20-21
https://slideplayer.com/amp/4636357/

Wang, Li; Li, Xiao; Yang, Zongxia; Tang, Xueli; Yuan, Qiang; Deng,
Lijing; Sun, Xin (2016-01-08). "Semi-recumbent position versus
supine position for the prevention of ventilator-associated
pneumonia in adults requiring mechanical ventilation". The
Cochrane Database of Systematic Reviews (1): CD009946.
doi:10.1002/14651858.CD009946.pub2. ISSN 1469-493X. PMID
26743945

Lung Bacterial Population Diversity in CAP, VAP and Health using
16S rDNA Sequencing". Research Gate. Retrieved 2016-04-19.

Nolan, T. J.; Gadsby, N. J.; Hellyer, T. P.; Templeton, K. E.; McMullan,
R.; McKenna, J. P.; Rennie, J.; Robb, C. T.; Walsh, T. S. (2016-04-12).
"Low-pathogenicity Mycoplasma spp. alter human monocyte and
macrophage function and are highly prevalent among patients with
ventilator-acquired pneumonia"”. Thorax. 71 (7): thoraxjnl-2015—
208050. doi: 10.1136/thoraxjnl-2015-208050. ISSN 1468-3296. PMC
4941152. PMID 27071419.

Michetti, CP; Fakhry, SM; Ferguson, PL; Cook, A; Moore, FO; Gross,
R; AAST Ventilator-Associated Pneumonia, Investigators.
"Ventilator-associated pneumonia rates at major trauma centers
compared with a national benchmark: a multi-institutional study of
the AAST". The Journal of Trauma and Acute Care Surgery. 72 (5),

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28

29.

30.

31.

32.

33.

ISSN 0976 — 044X

May 2012, 1165-73. doi:10.1097/TA.0b013e31824d10fa. PMID
22673241.

Cook, D. "Ventilator associated pneumonia: perspectives on the
burden of illness". Intensive Care Medicine. 26 Suppl 1, (2000), S31-
7. doi: 10.1007/s001340051116. PMID 10786956.

Abu-Salah, T; Dhand, R. "Inhaled antibiotic therapy for ventilator-
associated tracheobronchitis and ventilator-associated pneumonia:
an update". Advances in therapy. 28 (9), September 2011, 728-47.
doi: 10.1007/s12325-011-0051-z. PMID 21833701.

Hanmant A, Priyadarshini K. Prescription analysis to evaluate
rational use of antimicrobials. International Journal of Pharma And
Bio Sciences. 2(2), 2011, 314-9.

Bbosa GS, Geoff W, Kyegombe DB, Ogwal-Okeng J. Effects of
intervention measures on irrational antibiotics/antibacterial drug
use in developing countries: A Systematic Review. Health 6. 6(2),
2014, 171-87.

Igbiks T, Joseph OF. Drug Prescription Pattern in a Nigerian Tertiary
Hospital. Tropical Journal of Pharmaceutical Research. 11(1), 2012,
146-52.

Adiveni T, Chandra DS, Sundresh NJ, Kumar BA, Padmini P, Haritha
K. Analysing The Rationality Of Antibiotics In Comparing The
Different Departments In  Rmmch. Journal of Biomedical and
Pharmaceutical Research. 2(3), 2013, 74-6.

Farhan AK, Vinod KS, Sanjeevsharma, Preeti SA. Prospective Study
on the Antimicrobial Usage in the Medicine Department of a
Tertiary Care Teaching Hospital Journal of Clinical and Diagnostic
Research. 7(7), 2013, 1343-6.

Upadhyay DK, Palaian S, Shankar PR, Mishra P. Rational Drug
Prescribing and Dispensing in Tertiary Care Teaching Hospital of
Western Nepal. Journal of Institute of Medicine. 30, 2008, 233-8.

Bhavesh KL, Hiray RS, Ghongane BB. Drug Prescription pattern of
Outpatients in a Tertiary Care Teaching Hospital in Maharashtra. Int
J Pharm Bio Sci. 3(3), 2012, 225-9.

Vanitha RN, Kannan G, Venkata NM, Vishwakanth D, Nagesh VRD,
Yogitha M, Venkata SM, Thennarasu P. A Retrospective Study On
Blood Stream Infections And Antibiotic Susceptibility Patterns In A
Tertiary Care Teaching Hospital. Int J Pharm Sci, 4(1), 2011, 543-8.

Essential Drugs. Practical Guidelines, 2013 edition.

. Sharma NBM, Chaudhary V, Uma A, Jain A, Bansal A. A Prospective

Study of Drug Utilization Pattern in Surgery Department in a Tertiary
Care Teaching Hospital in Rajasthan. UJP. 3(2), 2014, 47-50.

. Hans V. Hogerzeil. Promoting Rational Prescribing: An International
Perspective. Br J Clin Pharmac. 39, 2008, 1-6.

Binu M, Rahul S, Surendra K, Hiremath D. Assessment Of Drug
Prescribing Practices Using Who Prescribing Indicators In A Private
Tertiary Care Teaching Hospital. International Research Journal for
Inventions In Pharmaceutical Sciences. 1, 2013, 26-31.

Rajasree G, Pratyusha N, Hiremath D. Assessment Of Drug
Dispensing Practices Using Who Patient Care And Health Facility
Indicators In A Private Tertiary Care Teaching Hospital. Int J Pharm
Pharm Sci. 5(4), 2013, 368-72.

B. Rajalingam, Achsah Susan Alex, Adreen Godwin*, Chinnu Cherian,
Clincy Cyriac Assessment of Rational Use of Antibiotics in a Private
Tertiary Care Teaching Hospital Indian Journal of Pharmacy
Practice. Bulletin of the World Health Organization

Muhammad ali, humaira naureen, Muhammad haseeb Tariq,
Muhammad Junaid Farrukh, abubakar Usman, shahana Khattak,
hina ahsan Rational use of antibiotics in an intensive care unit: a
retrospective study of the impact on clinical outcomes and mortality
rate Dove Medical press Journal

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

65


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
https://www.medicinenet.com/script/main/art.asp?articlekey=8121
https://www.medicinenet.com/script/main/art.asp?articlekey=8121

Int. J. Pharm. Sci. Rev. Res., 63(1), July - August 2020; Article No. 10, Pages: 60-66

34,

35.

36.

37.

38.

39.

40.

41.

Amritpal Kaur, Rajan Bhagat, Navjot Kaur, Nusrat Shafiq, Vikas
Gautam, Samir Malhotra, Vikas Suri and Ashish Bhalla A study of
antibiotic prescription pattern in patients referred to tertiary care
center in Northern India journals.sagepub.com/home/tai

Laxminarayan R and Chaudhury RR. Antibiotic resistance in India:
drivers and opportunities for action. PLoS Med 13, 2016, e1001974.

Laxminarayan R, Matsoso P, Pant S, etal. Access to effective
antimicrobials: a worldwide challenge. Lancet 387, 2015, 168—175.

Rolston KV. Challenges in the treatment of infections caused by
Gram-positive and Gramnegative bacteria in patients with cancer
and neutropenia. Clin Infect Dis 40 (Suppl. 2), 2005, S46-S52.

National Centre for Disease Control. National treatment guidelines
for antimicrobial use in infectious diseases (version 1.0),
http://ncdc.gov. in/writereaddata/mainlinkfile/File622.pdf (2016,
accessed 9 January, 2018)

World Bank Group. Drug-resistant infections: a threat to our
economic future, Final report,
http://documents.worldbank.org/curated/
en/323311493396993758/pdf/114679REVISED-v2-Drug-Resistant-
Infections-FinalReport.pdf (2017, accessed 20 January, 2018).

Jarvis WR. Selected aspects of the socioeconomic impact of
nosocomial infections: morbidity, mortality, cost, and prevention.
Infect Control Hosp Epidemiol. 17 (8), 1996, 552-557.

Royal Pharmaceutical Society. MedicinesComplete [homepage].
Available from: https://about.medicinescomplete.com/. Accessed
June 7, 2016.

42.

43.

44,

45,

46.
47.

48.

49.

ISSN 0976 — 044X

High KP, Bradley SF, Gravenstein S, et al. Clinical practice guideline
for the evaluation of fever and infection in older adult residents of
longterm care facilities: 2008 update by the infectious diseases
Society of America. Clin Infect Dis. 48(2), 2009, 149-171.

Pradhan NP, Bhat SM, Ghadage DP. Nosocomial infections in the
medical ICU: a retrospective study highlighting their prevalence,
microbiological profile and impact on ICU stay and mortality. J Assoc
Physicians India. 62(10), 2014, 18-21.

Cockcroft DW, Gault H. Prediction of creatinine clearance from
serum creatinine. Nephron. 16(1), 1976, 31-41.

Giang M. Tran, Thao P. Ho-Le, Duc T. Ha, Chau H. Tran-Nguyen,
Tuyet S. M. Nguyen, Thao T. N. Pham, Tuyet A. Nguyen, Dung A.
Nguyen, Hoa Q. Hoang, Ngoc V. Tran and Tuan V. Nguyen Patterns
of antimicrobial resistance in intensive care unit patients A Journal
Of Biomed Central

WHO. http://www.who.int/mediacentre/factsheets/fs194/en.

Hansberger H, Garcia-Rodriguez JA, Gobernado M, Goossens H,
Nilsson LE, Struelens MJ. Antibiotic susceptibility among aerobic
gram-negative bacilli in intensive care units in 5 European countries.
French and Portuguese ICU study groups. JAMA. 281(1), 1999, 67—
71.

Radji M, Fauziah S, Aribinuko N. Antibiotic sensitivity pattern of
bacterial pathogens in the intensive care unit of Fatmawati hospital.
Indonesia Asian Pac J Trop Biomed. 1(1), 2011, 39-42.

Li W, Sun G, YuY, Li N, Chen M, Jin R, et al. Increasing occurrence of
antimicrobial-resistant hypervirulent (hypermucoviscous) Klebsiella
Pneumoniae isolates in China. Clin Infect Dis. 58(2), 2014, 225-32.

Source of Support: None declared.

Conflict of Interest: None declared.

For any question relates to this article, please reach us at: editor@globalresearchonline.net

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

66


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
http://www.who.int/mediacentre/factsheets/fs194/en
mailto:editor@globalresearchonline.net
mailto:submit@globalresearchonline.net
mailto:submit_ijpsrr@rediffmail.com

