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Introduction
H ealth expenditures are a global concern, rep-
resenting a significant share of gross domestic
product and having a higher growth rate than the
world economy.! The financing of health systems
has been the object of intense interest due to the
constant increase in expenses related to the aging of
the population and high cost of technological inno-
vations. Medicines account for 20-30% of overall
health expenditures and therefore constitute an
important part of health service budgets.>™
In Brazil, approximately R$424 billion is spent
annually on health goods and services, of which
R$190 billion is used by the Federal Government
for consumption expenses. Of this total, 20.6% -
equivalent to R$84.8 billion — is exempted for the
purchase of medicines.’® Medications are indispens-
able for the cure and treatment of diseases, as well as
the relief of clinical signs and symptoms of patients,
and this commodity can directly influence the life
expectancy of the population and eradicate diseases,
bringing economic and social benefits.”® However,
globally, more than half of all medicines are pre-
scribed, dispensed or sold inappropriately and half
of patients do not use their medicine as prescribed.”*?
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The use of antimicrobials, among today’s drugs,
has a major impact on health expenditures. Incorrect
prescription, dose or treatment time of antimicrobials
add an average of 36% to treatment costs.' "> The
main consequences of the indiscriminate or undue use
of antimicrobials are changes in the expected thera-
peutic effect, adverse reactions, drug dependence and
the appearance of multi-resistant bacteria.''™'® The
latter requires the use of increasingly potent antimi-
crobials.''!* Klebsiella pneumoniae carbapenemase
(KPC) is a beta-lactamase that confers resistance to all
beta-lactams, including carbapenems.'*!”

Klebsiella pneumoniae carbapenemase is the most
common carbapenem in the United States (US). Since
the first identification of KPC from clinical isolates
in the late 1990s in North Carolina, cases have been
identified in all US states as of 2015.2%!” Worldwide,
KPC was responsible for 1% of hospital infections in
2001, rising to 30% in 2008.2%*! The incidence was
2.93 cases per 100,000 person-years, and the pro-
portion of Enterobacteriaceae that was resistant to
carbapenem increased from 1% to 4% between
2001 and 2011, and the proportion of KPC increased
from 2% to 10%.2%*3 Klebsiella pneumoniae car-
bapenemase cases have also been reported in
other regions of the world, including Europe,?***
Asia,2®?® Australia®’ and South America.>%3!

Klebsiella pneumoniae carbapenemase can cause
bloodstream infections, mechanical ventilation-
associated pneumonia and urinary tract infection,
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and infections of central venous catheters have also
been described.!®?*26-28:3235  Mortality, within
30 days of infections by KPC-producing microorgan-
isms, is greater than 40%. Risk factors for KPC
mortality include patients undergoing organ or
stem cell transplantation, mechanical ventilation,
exposure to antimicrobial agents and long periods
of hospitalization, especially in intensive care
units.?¢™*!

The ideal treatment for infections due to carbape-
nems-producing organisms is uncertain, and antimi-
crobial options are limited. Management of patients
with infections caused by carbapenems-producing
organisms should be done in consultation with a
specialist in the treatment of multiresistant bacteria.**
Therapy for KPC treatment includes a combination of
antimicrobials such as tigecycline and polymyxin, in
addition to carbapenems and aminoglycoside, which
are high-cost antimicrobials. The combination of anti-
microbials is associated with reduction of mortality,
reduction of resistance to monotherapy and lack of
alternatives to single drug efficacy.'**%** Inadequate
management of infections caused by KPC prolongs
hospitalization time, increases morbidity and mortal-
ity, and contributes to higher healthcare costs.*>*’

Given that the irrational use of antimicrobials
can increase the cost of treatment by up to four
times, "% KPC represents a significant health prob-
lem in the hospital environment in that the diversity
of antimicrobials used in its treatment may have a
clinical and economic impact. The use of high-cost
drugs should be evaluated from a perspective where
costs and effectiveness are considered. The daily cost
for treatment of hospital infections is around R$158.
In a study carried out to evaluate the cost-effective-
ness of the treatment of different microorganisms,
ceftriaxone was found to be a more cost-effective
antibiotic in comparison to levofloxacin.***’ In a
scenario of rising costs with marginal effectiveness,
the discussion of which technology is to be intro-
duced into healthcare systems becomes even more
pressing. In this scenario, the importance of KPC
economic studies combining these elements stem
from the reality of increasing health spending which
may affect the sustainability of health systems.

A preliminary search of the CINAHL, Cochrane
Database of Systematic Reviews, JBI Database of
Systematic Reviews and Implementation Reports,
MEDLINE and PROSPERO located no systematic
reviews that had evaluated the cost-effectiveness
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ratio of antimicrobials for treatment of inpatients
infected with KPC. To conduct this review, we will
use the Joanna Briggs Institute methodology and
tools for systematic reviews for economic evidence/
cost effectiveness.’®

Inclusion criteria
Participants
This review will consider studies that have included
participants who are 18 years or over, infected by
KPC, and have received antimicrobial treatment in
a hospital environment. Infection is the invasion of a
host organism’s bodily tissues by disease-causing
organisms, and results from the interplay between
pathogens and the defenses of the hosts they infect.
We will exclude studies using antimicrobial treat-
ment for inpatients exclusively colonized by KPC.
Colonization is the presence of bacteria on a body
without causing disease in the person.

Intervention

This review will relate studies that compare the cost-
effectiveness of different antimicrobials for the treat-
ment of KPC infection.

To be included, studies must have estimated the
costs relative to the effectiveness of the first antimi-
crobial therapeutic option compared with the other
therapeutic options.

Outcomes

The review aims to identify and synthesize estimates
of cost per unit of effect expressed in clinical out-
come units. We will consider studies that include
cost per avoided deaths, cost per prevention of
sepsis, cost per failure avoid, and cost per reduction
of length of stay.

Context
The health context is hospital-based independent of
the study perspective.

Types of studies

This review will include economic studies with cost-
effectiveness design. They may be based on empirical
data only or be economic modeling studies.

Methods

Search strategy

The search strategy aims to find both published and
unpublished studies. A three-step search strategy
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will be utilized in this review. An initial limited
search of PubMed will be undertaken followed
by analysis of the text words contained in the
title and abstract, and of the index terms used
to describe article (Appendix I). A second search
using all identified keywords and index terms
will then be undertaken across all included data-
bases. Thirdly, the reference list of all identified
reports and articles will be searched for additional
studies. Studies published in English, Spanish
or Portuguese will be considered for inclusion in
this review. Studies published with no restriction
of time will be considered for inclusion in this
review.

Information sources

The databases to be searched include:

e CEA (Cost Effectiveness Analysis Registry)

e CENTRAL (Cochrane Central Register of Con-
trolled Trials)

e CINAHL (Cumulative Index to Nursing and

Allied Health Literature)

Embase (Excerpta Medica Database)

HEED (Health Economic Evaluation Database)

HTA (Health Technology Assessment Database)

LILACS (Literature of the Latin American and

Caribbean Health Sciences)

e NHS EED (National Health Service Economic
Evaluation Database)

e PubMed (US National Library of Medicine

National Institutes of Health)

Science Direct

Web of Science.

The search for gray literature will include:

Bank of CAPES for thesis and dissertations

MedNar

Google Scholar

NYAM (New York Academy of Medicine)

Open Access Theses And Dissertations

WorldWideScience.org.

Study selection

Following the search, all identified citations will be
collated and uploaded into Covidence software
(Covidence, Melbourne, Australia) and duplicates
removed. Titles and abstracts will then be screened
by two independent reviewers for assessment against
the inclusion criteria for the review. Studies that
meet the inclusion criteria will be retrieved in full
and their details imported into Covidence. The full

W.M. dos Santos et al.

text of selected studies will be retrieved and assessed
in detail against the inclusion criteria. Full text
studies that do not meet the inclusion criteria will
be excluded and reasons for exclusion will be pro-
vided in an appendix in the final systematic review
report. Included studies will undergo a process of
critical appraisal. The results of the search will be
reported in full in the final report and presented in a
PRISMA flow diagram. Any disagreements that arise
between the reviewers will be resolved through dis-
cussion, or with a third reviewer.

Assessment of methodological quality

Selected studies will be critically appraised by two
independent reviewers at the study level for meth-
odological quality in the review using the standard-
ized JBI critical appraisal instrument for Economic
Evaluations from the JBI System for the Unified
Management, Assessment and Review of Informa-
tion (JBI SUMARI). Any disagreements that arise
between the reviewers will be resolved through dis-
cussion, or with a third reviewer.

Also, methodologic quality of economic studies
will be evaluated through critical appraisal of health
economic modeling studies.’'** Any disagreements
that arise between the reviewers will be resolved
through discussion, or with a third reviewer.

All studies, regardless of their methodological
quality, will undergo data extraction and synthesis.

Data extraction
Economic data will be extracted from papers
included in the review using the standardized data
extraction tool from JBI SUMARI.’? Extracted
data will include: firstly, descriptive data on: i)
study population/participants, interventions, com-
parators, and outcomes; ii) study methodology,
including type of assessment design, analytical
point(s), source of effectiveness data, price and
time used for cost; time period of analysis; sensi-
tivity analysis, measures of resource use, cost and
clinical and health effects, and cost-effectiveness;
iii) context of the study (geographical, healthcare
and cultural); secondly, results for resource use
and/or cost and/or cost-effectiveness measures;
and thirdly, where possible, the authors’ conclu-
sions on factors that promote cost-effectiveness
of intervention.

The authors of primary studies will be sought for
clarifications or for more information.
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Data synthesis

Data extracted from included studies will be ana-

lyzed and summarized to address the review objec-

tive/answer the review question using narrative,
tables and the JBI Dominance Ranking Matrix

(DRM). The data analysis will consider what the

data on the characteristics, cost effectiveness results

and authors conclusions suggest about the circum-
stances in which the intervention is likely to be more

(or less) cost effective than the comparator/s.

The decision matrix has three possible outcomes
for the cost of an intervention of interest balanced
against the health outcomes:

e Strong dominance is considered appropriate for
decisions clearly in favor of either the treatment
or control intervention, from both the clinical
effectiveness and cost points of view.

e Weak dominance is where the data support either
clinical effectiveness or costs, but not both
positions.

e Non-dominance is where the intervention of
interest is less effective or costlier.

Acknowledgements

The authors would like to acknowledge the assis-
tance of Associate Professor Edoardo Aromataris
and Dr Catalin Tufanaru in the development of this
protocol.

References

1. Vieira FS. Impact of recent decisions and discussions on the
Brazilian Public Health System financing. Saude debate
2016;40(109):187-99.

2. Wirtz VJ, Hogerzeil HV, Gray AL, Bigdeli M, de Joncheere CP,
Ewen MA, et al. Essential medicines for universal health
coverage. Lancet 2017;389(10067):403-76.

3. Boing AC, Bertoldi AD, Peres KG. Socioeconomic inequalities
in expenditures and income committed to the purchase of
medicines in Southern Brazil. Rev Saude Publica 2011;45(5):
897-905.

4. Costa NR, Engstrom EM, Siqueira SAV. Public Policy and the
Institutional Role of the Ministry of Health in Brazil. Ciénc
saude coletiva 2017;22(5):1394-11394.

5. Miranda GMD, Mendes ACG, Silva ALA. The challenge of
organizing a universal and efficient National Health System
in the Brazilian federal pact. Saude soc 2017;26(2):329-35.

6. Mengue SS, Bertoldi AD, Boing AC, Tavares NUL, Pizzol TSD,
Oliveira MA, et al. National Survey on Access, Use and
Promotion of Rational Use of Medicines (PNAUM): house-
hold survey component methods. Rev Saude Publica
2016;50(Suppl 2):4s.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

W.M. dos Santos et al.

. Figueiredo TA, Schramm JMA, Pepe VLE. Selection of essen-

tial medicines and the burden of disease in Brazil. Cad
Saude Publica 2014;30(11):2344-56.

. Toop L, Mangin D. The art and science of marketing

medications. N Z Med J 2015;128(1421):11-2.

. Tanaka MM, Althouse BM, Bergstrom CT. Timing of antimi-

crobial use influences the evolution of antimicrobial resis-
tance during disease epidemics. Evol Med Public Health
2014;2014(1):150-61.

Li J, Xie S, Ahmed S, Wang F, Gu Y, Zhang C, et al. Antimi-
crobial Activity and Resistance: Influencing Factors. Front
Pharmacol 2017;8(1):364.

Santana RS, Viana ADC, Santiago JDS, Menezes MS, Fraga
IM. The cost of excessive postoperative use of antimicro-
bials: the context of a public hospital. Rev Col Bras Cir
2014;41(3):149-54.

Oliveira ACd, Paula AO. Discontinuation of antimicrobials
and costs of treating patients with infection. Acta Paul
Enferm 2012;25(2):7.

Ventola CL. The Antibiotic Resistance Crisis: Part 1: Causes
and Threats. Pharmacy and Therapeutics 2015;40(4):
277-83.

Lee GC, Burgess DS. Treatment of Klebsiella Pneumoniae
Carbapenemase (KPC) infections: a review of published case
series and case reports. Ann Clin Microbiol Antimicrob
2012;11(1):1-9.

lovleva A, Doi Y. Carbapenem-Resistant Enterobacteriaceae.
Clin Lab Med 2017;37(2):303-15.

Paterson DL. Resistance in gram-negative bacteria: enter-
obacteriaceae. Am J Med 2006;119(6 Suppl 1):520-8.
Bush K. Carbapenemases: Partners in crime. J Glob Anti-
microb Resist 2013;1(1):7-16.

Swathi CH, Chikala R, Ratnakar KS, Sritharan V. A structural,
epidemiological and genetic overview of Klebsiella pneu-
moniae carbapenemases (KPCs). Indian J Med Res
2016;144(1):21-31.

Nordmann P, Cuzon G, Naas T. The real threat of Klebsiella
pneumoniae carbapenemase-producing bacteria. Lancet
Infect Dis 2009;9(4):228-36.

Snitkin ES, Zelazny AM, Thomas PJ, Stock F, Henderson DK,
Palmore TN, et al. Tracking a hospital outbreak of carbape-
nem-resistant Klebsiella pneumoniae with whole-genome
sequencing. Sci Transl Med 2012;4(148):148ra16.

Marquez P, Terashita D, Dassey D, Mascola L. Population-
based incidence of carbapenem-resistant Klebsiella pneu-
moniae along the continuum of care, Los Angeles County.
Infect Control Hosp Epidemiol 2013;34(2):144-50.

Guh AY, Bulens SN, Mu Y, Jacob JT, Reno J, Scott J, et al.
Epidemiology of carbapenem-resistant enterobacteriaceae
in 7 us communities, 2012-2013. Jama 2015;314(14):1479-87.
Xu L, Sun X, Ma X. Systematic review and meta-analysis of
mortality of patients infected with carbapenem-resistant
Klebsiella pneumoniae. Ann Clin Microbiol Antimicrob
2017;16(1):18.

JBI Database of Systematic Reviews and Implementation Reports

© 2018 THE JOANNA BRIGGS INSTITUTE 339

©2018 Joanna Briggs Institute. Unauthorized reproduction of this article is prohibited.



SYSTEMATIC REVIEW PROTOCOL

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

Kuai S, Shao H, Huang L, Pei H, Lu Z, Wang W, et al. KPC-2
carbapenemase and DHA-1T AmpC determinants carried on
the same plasmid in Enterobacter aerogenes. J Med Micro-
biol 2014;63(Pt 3):367-70.

Hoenigl M, Valentin T, Zarfel G, Wuerstl B, Leitner E, Salzer
HJF, et al. Nosocomial Outbreak of Klebsiella pneumoniae
Carbapenemase-Producing Klebsiella oxytoca in Austria.
Antimicrob Agents Chemother 2012;56(4):2158-61.
Lamoureaux TL, Frase H, Antunes NT, Vakulenko SB. A
ntibiotic resistance and substrate profiles of the class A
carbapenemase KPC-6. Antimicrob Agents Chemother
2012;56(11):6006-8.

Leavitt A, Navon-Venezia S, Chmelnitsky I, Schwaber MJ,
Carmeli Y. Emergence of KPC-2 and KPC-3 in Carbapenem-
Resistant Klebsiella pneumoniae Strains in an Israeli Hospi-
tal. Antimicrob Agents Chemother 2007;51(8):3026-9.
Wei Z-Q, Du X-X, Yu Y-S, Shen P, Chen Y-G, Li L-J. Plasmid-
Mediated KPC-2 in a Klebsiella pneumoniae Isolate from
China. Antimicrob Agents Chemother 2007;51(2):763-5.
Chang LW, Buising KL, Jeremiah CJ, Cronin K, Poy Lorenzo
YS, Howden BP, et al. Managing a nosocomial outbreak of
carbapenem-resistant Klebsiella pneumoniae: an early
Australian hospital experience. Intern Med J 2015;45(10):
1037-43.

Villegas MV, Lolans K, Correa A, Suarez CJ, Lopez JA, Vallejo
M, et al. First detection of the plasmid-mediated class A
carbapenemase KPC-2 in clinical isolates of Klebsiella pneu-
moniae from South America. Antimicrob Agents Chemother
2006;50(8):2880-2.

Correa A, Montealegre MC, Mojica MF, Maya JJ, Rojas LJ, De
La Cadena EP, et al. First Report of a Pseudomonas aerugi-
nosa Isolate Coharboring KPC and VIM Carbapenemases.
Antimicrob Agents Chemother 2012;56(10):5422-3.

Peleg AY, Franklin C, Bell JM, Spelman DW. Dissemination of
the metallo-beta-lactamase gene blalMP-4 among gram-
negative pathogens in a clinical setting in Australia. Clin
Infect Dis 2005;41(11):1549-56.

Hirakata Y, Izumikawa K, Yamaguchi T, Takemura H, Tanaka
H, Yoshida R, et al. Rapid detection and evaluation of clinical
characteristics of emerging multiple-drug-resistant gram-
negative rods carrying the metallo-beta-lactamase gene
blalMP. Antimicrob Agents Chemother 1998;42(8):2006-11.
Crespo MP, Woodford N, Sinclair A, Kaufmann ME, Turton J,
Glover J, et al. Outbreak of carbapenem-resistant Pseudo-
monas aeruginosa producing VIM-8, a novel metallo-beta-
lactamase, in a tertiary care center in Cali, Colombia. J Clin
Microbiol 2004;42(11):5094-101.

Pitout JDD, Gregson DB, Poirel L, McClure J-A, Le P, Church
DL. Detection of Pseudomonas aeruginosa Producing Met-
allo-B-Lactamases in a Large Centralized Laboratory. J Clin
Microbiol 2005;43(7):3129-35.

Gupta N, Limbago BM, Patel JB, Kallen AJ. Carbapenem-
resistant Enterobacteriaceae: epidemiology and preven-
tion. Clin Infect Dis 2011;53(1):60-7.

37.

38.

39.

40.

41

42.

43.

44,

45,

46.

47.

48.

49.

W.M. dos Santos et al.

Orsi GB, Falcone M, Venditti M. Surveillance and manage-
ment of multidrug-resistant microorganisms. Expert Rev
Anti Infect Ther 2011;9(8):653-79.

Souli M, Galani |, Antoniadou A, Papadomichelakis E, Pou-
lakou G, Panagea T, et al. An outbreak of infection due to
beta-Lactamase Klebsiella pneumoniae Carbapenemase 2-
producing K. pneumoniae in a Greek University Hospital:
molecular characterization, epidemiology, and outcomes.
Clin Infect Dis 2010;50(3):364-73.

Thabit AK, Crandon JL, Nicolau DP. Antimicrobial resistance:
Impact on clinical and economic outcomes and the need for
new antimicrobials. Expert Opin Pharmacother 2015;16(2):
159-77.

Tumbarello M, Viale P, Viscoli C, Trecarichi EM, Tumietto
F, Marchese A, et al. Predictors of mortality in blood-
stream infections caused by Klebsiella pneumoniae
carbapenemase-producing K. pneumoniae: importance
of combination therapy. Clin Infect Dis 2012;55(7):
943-50.

. Owens RC Jr, Rice L. Hospital-based strategies for combat-

ing resistance. Clin Infect Dis 2006;42(SUPPL. 4):5173-81.
Arnold RS, Thom KA, Sharma S, Phillips M, Johnson JK,
Morgan DJ. Emergence of Klebsiella pneumoniae Carbape-
nemase (KPC)-Producing Bacteria. South Med J 2011;104(1):
40-5.

Millan LS, Benedette CEMd, Maximo LZ, Almeida PCCd,
Gomes DS, Gemperli R, et al. Bloodstream infections by
multidrug-resistant bacteria in patients in an intensive care
unit for the treatment of burns: a 4-year-experience. Rev
Bras Cir Plast 2012;27(3):374-8.

Kaki R, Elligsen M, Walker S, Simor A, Palmay L, Daneman N.
Impact of antimicrobial stewardship in critical care: a
systematic review. J Antimicrob Chemother 2011;66(6):
1223-30.

Cantey JB, Milstone AM. Bloodstream infections: epidemi-
ology and resistance. Clin Perinatol 2015;42(1):1-16.
Paladino JA, Sunderlin JL, Price CS, Schentag JJ. Economic
consequences of antimicrobial resistance. Surg Infect
(Larchmt) 2002;3(3):259-67.

Bratu S, Tolaney P, Karumudi U, Quale J, Mooty M, Nichani S,
et al. Carbapenemase-producing Klebsiella pneumoniae in
Brooklyn, NY: molecular epidemiology and in vitro activity
of polymyxin B and other agents. J Antimicrob Chemother
2005;56(1):128-32.

Thomas B, Matthew L, Jose J, Rathinavelu M, Shanmugam S,
Kumar K. Assessment of antibiotic sensitivity pattern of
microorganisms and their cost-effectiveness at a private
corporate hospital in south india. Asian J Pharm Clin Res
2014;7(5):155-9.

Zaidah AR, Mohammad NI, Suraiya S, Harun S. High burden
of Carbapenem-resistant Enterobacteriaceae (CRE) fecal
carriage at a teaching hospital: cost-effectiveness of screen-
ing in low-resource setting. Antimicrob Resist Infect Control
2017;6(42):1-6.

JBI

Database of Systematic Reviews and Implementation Reports

© 2018 THE JOANNA BRIGGS INSTITUTE 340

©2018 Joanna Briggs Institute. Unauthorized reproduction of this article is prohibited.



SYSTEMATIC REVIEW PROTOCOL

50. The Joanna Briggs Institute. Joanna Briggs Institute

Reviewers’ Manual: 2014 edition - The Systematic Review
of Economic Evaluation Evidence Adelaide: The Joanna
Briggs Institute; 2014.

W.M. dos Santos et al.

52. Philips Z, Bojke L, Sculpher M, Claxton K, Golder S. Good

practice guidelines for decision-analytic modelling in
health technology assessment: a review and consolidation
of quality assessment. Pharmacoeconomics 2006;24(4):

51. Philips Z, Ginnelly L, Sculpher M, Claxton K, Golder S, 355-71.
Riemsma R, et al. Review of guidelines for good practice ~ 53. Gomersall JS, Jadotte YT, Xue Y, Lockwood S, Riddle D, Preda
in decision-analytic modelling in health technology assess- A. Conducting systematic reviews of economic evaluations.
ment. Health Technol Assess 2004;8(36):1-158. Int J Evid Based Healthc 2015;13(3):170-8.

JBI Database of Systematic Reviews and Implementation Reports © 2018 THE JOANNA BRIGGS INSTITUTE 341

©2018 Joanna Briggs Institute. Unauthorized reproduction of this article is prohibited.



SYSTEMATIC REVIEW PROTOCOL

Appendix I:- Search strategy for PubMed
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Search ID no. | Search formula Results

#1. Klebsiella pneumoniae[Title/Abstract] OR Klebsiella pneumoniae[MeSH 19666
Terms]

#2. Klebsiella rhinoscleromatis| Title/Abstract] OR Klebsiella rhinoscleromatis|- 11809
MeSH Terms]

#3. Klebsiella[Title/Abstract] OR Klebsiellal]MeSH Terms] 30547

#4. Enterobacteriaceae[Title/Abstract] OR Enterobacteriaceae[MeSH Terms] 371639

#5. Enterobacteria[Title/Abstract] OR Enterobacterial MeSH Terms] 366782

#6. Enteric Bacteria[Title/Abstract] OR Enteric Bacteria|lMeSH Terms]| 366735

#7. Coliform Bacilli[Title/Abstract] OR Coliform BacilliiMeSH Terms] 365561

#8. Sodalis|Title/Abstract] OR Sodalis[MeSH Terms] 365600

#9. Paracolobactrum|Title/Abstract] OR Paracolobactrum[MeSH Terms] 365532

#10. Ewingella[Title/Abstract] OR Ewingella[MeSH Terms] 365543

#11. Leclercia[Title/Abstract] OR LeclercialMeSH Terms] 365563

#12. Gram-Negative Facultatively Anaerobic Rods[Title/Abstract] OR Gram- 415959
Negative Facultatively Anaerobic Rods|[MeSH Terms]

#13. Gram Negative Facultatively Anaerobic Rods[Title/Abstract] OR Gram 415959
Negative Facultatively Anaerobic Rods[MeSH Terms]

#14. Gram-Negative Bacteria[Title/Abstract] OR Gram-Negative Bacteria[- 736352
MeSH Terms]

#15. Gram Negative Bacteria[Title/Abstract] OR Gram Negative Bacteria[MeSH | 736352
Terms]

#16. Gammaproteobacteria[Title/Abstract] OR Gammaproteobacteria|[ MeSH 494726
Terms]

#17. gamma Proteobacteria[Title/Abstract] OR gamma Proteobacterial MeSH 494335
Terms]

#18. Proteobacteria gamma|Title/Abstract] OR Proteobacteria gamma[MeSH 493437
Terms]

#19. Proteobacteria[Title/Abstract] OR Proteobacterial MeSH Terms]| 632100

#20. Bacteria, Purple[Title/Abstract] OR Bacteria, Purple[MeSH Terms] 628333

#21. Purple Bacteria[Title/Abstract] OR Purple Bacteria| MeSH Terms] 627463

#22. Klebsiella Infections|Title/Abstract] OR Klebsiella Infections[MeSH Terms] 7827

#23. Infections, Klebsiella[Title/Abstract] OR Infections, Klebsiella| MeSH 17289
Terms]

#24. Klebsiella Infection|[Title/Abstract] OR Klebsiella Infection[MeSH Terms]| 7825

#25. Enterobacteriaceae Infections|Title/Abstract] OR Enterobacteriaceae Infec- 92141
tions[MeSH Terms]

#26. Enterobacterial Infections|[Title/Abstract] OR Enterobacterial Infections[- 92122
MeSH Terms]
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(Continued)

Search ID no. | Search formula Results

#27. Infections, Enterobacterial|[Title/Abstract] OR Infections, Enterobacterial[- 92567
MeSH Terms]

#28. Enterobacterial Infection|[Title/Abstract] OR Enterobacterial Infection|- 92109
MeSH Terms]

#29. Infection, Enterobacterial[Title/Abstract] OR Infection, Enterobacteriall- 92102
MeSH Terms]

#30. Infections, Enterobacteriaceae|Title/Abstract] OR Infections, Enterobacter- 96270
1aceae[MeSH Terms]|

#31. Enterobacteriaceae Infection[Title/Abstract] OR Enterobacteriaceae Infec- 92112
tion|MeSH Terms]

#32. Infection, Enterobacteriaceae[Title/Abstract] OR Infection, Enterobacteria- 92102
ceae[MeSH Terms]

#33. Gram-Negative Bacterial Infections[Title/Abstract] OR Gram-Negative 334760
Bacterial Infections[MeSH Terms]

#34. Gram Negative Bacterial Infections[Title/Abstract] OR Gram Negative 334760
Bacterial Infections[MeSH Terms]

#35. Infections, Gram-Negative Bacterial[Title/Abstract] OR Infections, Gram- 335657
Negative Bacterial[MeSH Terms]

#36. Bacterial Infection, Gram-Negative[Title/Abstract] OR Bacterial Infection, 349127
Gram-Negative[MeSH Terms]

#37. Gram-Negative Bacterial Infection|[Title/Abstract] OR Gram-Negative Bac- | 334600
terial Infection[MeSH Terms]|

#38. Infection, Gram-Negative Bacterial[Title/Abstract] OR Infection, Gram- 334409
Negative Bacterial[MeSH Terms]

#39. Infections, Gram Negative Bacterial[Title/Abstract] OR Infections, Gram 335657
Negative Bacterial[MeSH Terms]

#40. Bacterial Infections, Gram-Negative[Title/Abstract] OR Bacterial Infec- 346204
tions, Gram-Negative[MeSH Terms]

#41. Bacterial Infections, Gram Negative[Title/Abstract] Bacterial Infections, 11801
Gram Negative[MeSH Terms]

#42. #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 867253
OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR
#19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27
OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR
#36 OR #37 OR #38 OR #39 OR #40 OR #41

#43. Cost Effectiveness|Title/Abstract] OR Cost Effectiveness|MeSH Terms]| 92668

#44. Effectiveness, Cost[Title/Abstract] OR Effectiveness, Cost[MeSH Terms] 69591

#45. Cost-Utility Analysis|Title/Abstract] OR Cost-Utility Analysis[MeSH 70227
Terms]
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(Continued)

Search ID no. | Search formula Results

#46. Analyses, Cost-Utility[Title/Abstract] OR Analyses, Cost-Utility[MeSH 70115
Terms]

#47. Analysis, Cost-Utility[Title/Abstract] OR Analysis, Cost-Utility[MeSH 69588
Terms]

#48. Cost Utility Analysis|[Title/Abstract] OR Cost Utility Analysis|[MeSH 70227
Terms]

#49. Cost-Utility Analyses[Title/Abstract] OR Cost-Utility Analyses|[MeSH 69812
Terms]

#50. Economic Evaluation[Title/Abstract] OR Economic Evaluation[MeSH 73247
Terms]

#51. Economic Evaluations|Title/Abstract] OR Economic Evaluations[MeSH 71175
Terms]

#52. Evaluation, Economic|Title/Abstract] OR Evaluation, Economic[MeSH 69587
Terms]

#53. Evaluations, Economic|Title/Abstract] OR Evaluations, Economic[MeSH 80049
Terms]

#54. Marginal Analysis|Title/Abstract] OR Marginal AnalysisiMeSH Terms] 69738

#55. Analyses, Marginal[Title/Abstract] OR Analyses, Marginal[MeSH Terms] 72469

#56. Analysis, Marginal[Title/Abstract] OR Analysis, Marginal[MeSH Terms] 89582

#57. Marginal Analyses|Title/Abstract] OR Marginal Analyses[MeSH Terms] 69614

#58. Cost-Effectiveness Analysis|[Title/Abstract] OR Cost-Effectiveness Analy- 71678
sisfMeSH Terms]

#59. Analysis, Cost-Effectiveness|[Title/Abstract] OR Analysis, Cost-Effective- 69588
ness[MeSH Terms]

#60. Cost Effectiveness Analysis[Title/Abstract] OR Cost Effectiveness Analy- 71678
sisifMeSH Terms]

#61. economics, pharmaceutical[Title/Abstract] OR economics, pharmaceuticall- 2702
MeSH Terms]

#62. pharmacoeconomics|Title/Abstract] OR pharmacoeconomics[MeSH 3438
Terms]

#63. #43 OR #44 OR #45 OR #46 OR #47 OR #48 OR #49 OR #50 OR #51 | 127797
OR #52 OR #53 OR #54 OR #55 OR #56 OR #57 OR #58 OR #59 OR
#60 OR #61 OR #62

#64. #42 OR #63 1520
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