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[bookmark: _Toc184914497][bookmark: _Hlk199759543]Introduction
[bookmark: _Toc184914498]Overview
	The Massachusetts Department of Public Health 2019 Statewide Antibiogram Report represents cumulative antimicrobial susceptibility data submitted by acute care hospitals across Massachusetts. These data were prepared with consideration to the Clinical and Laboratory Standards Institute (CLSI) guidelines (CLSI, 2022). 

[bookmark: _Toc184914499]Purpose
	Antimicrobial resistance (AR) is a pressing public health concern. According to the Center for Disease Control and Prevention’s (CDC) 2019 AR Threats Report, over 2.8 million antimicrobial-resistant infections occur annually in the United States, resulting in more than 35,000 deaths a year (CDC, 2019). As such, antimicrobial stewardship and infection prevention are vital tools for preventing the development of antimicrobial resistances and slowing their spread. The purpose of the Statewide Antibiogram Reports is to promote stewardship and infection control efforts by presenting healthcare providers, public health professionals, and the public with information on resistance patterns seen across the state of Massachusetts. The data in this report are not intended for use in clinical decision making.
	Data for this report were only collected from acute care hospitals. Given this, it is important to note that these data do not represent the full extent of antimicrobial resistance in Massachusetts.

[bookmark: _Toc184914500]Data Description
	Cumulative antimicrobial susceptibility data were submitted by 68 acute care facilities across Massachusetts in 2019, including antimicrobial susceptibility testing for bacterial isolates from cultures for both inpatients and outpatients. Data is separated between tables for Gram-Positive Organisms and Gram-Negative Organisms; there is one row for each organism, and the total number of isolates included for each organism is listed in the N column.  For each organism and antimicrobial pair, the percentage of isolates susceptible to the antimicrobial appears above the total number of isolates tested for susceptibility to that antimicrobial.
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[bookmark: _Toc184914501]Gram-Negative Organisms                                                                                                                                            2019
Massachusetts Department of Public Health                                                                               
Bureau of Infectious Disease and Laboratory Sciences
	Percent Susceptibilities*

	Gram-Negative
Organisms
	N
	Amikacin †
	Amoxicillin + Clavulanate
	Ampicillin
	Ampicillin + Sulbactam
	Aztreonam
	Cefazolin
	Cefepime
	Cefotaxime
	Cefotetan
	Cefoxitin
	Ceftazidime
	Ceftriaxone
	Cefuroxime
	Ciprofloxacin 
	Doripenem
	Ertapenem
	Gentamicin
	Imipenem
	Levofloxacin
	Meropenem
	Moxifloxacin
	Nitrofurantoin † 
	Piperacillin + Tazobactam
	Tetracycline
	Ticarcillin + Clavulanate
	Tigecycline
	Tobramycin
	Trimethoprim + Sulfamethoxazole

	A. baumannii
	851
	87
	R
	R
	92
	R
	R
	79
	__
	R
	R
	72
	15
	R
	85
	__
	R
	93
	95
	87
	89
	__
	__
	77
	86
	__
	__
	93
	87

	
	
	163
	
	
	753
	
	
	688
	
	
	
	489
	570
	
	662
	
	
	837
	289
	829
	642
	
	
	691
	392
	
	
	490
	796

	E. cloacae
	4956
	100
	R
	R
	R
	81
	R
	95
	__
	R
	R
	81
	79
	16
	96
	__
	95
	97
	96
	95
	99
	__
	37
	83
	90
	__
	96
	97
	89

	
	
	2673
	
	
	
	2113
	
	4264
	
	
	
	2539
	4534
	207
	3816
	
	3311
	4956
	1131
	4447
	3889
	
	4284
	4138
	2085
	
	508
	2590
	4821

	E. coli
	111195
	100
	83
	55
	64
	92
	86
	94
	__
	__
	91
	93
	92
	79
	81
	__
	100
	92
	100
	80
	100
	__
	96
	97
	74
	__
	99
	92
	77

	
	
	57761
	50648
	102800
	83421
	40183
	94562
	94581
	
	
	17383
	61280
	109544
	3636
	92733
	
	72616
	110287
	33685
	101449
	79899
	
	107358
	105299
	36908
	
	10445
	59030
	108644

	K. aerogenes
	1773
	100
	R
	R
	R
	87
	R
	99
	__
	R
	R
	89
	86
	__
	98
	__
	98
	99
	82
	97
	99
	__
	16
	87
	94
	__
	99
	99
	98

	
	
	842
	
	
	
	777
	
	1624
	
	
	
	874
	1599
	
	1413
	
	1376
	1773
	602
	1606
	1189
	
	1525
	1380
	818
	
	114
	877
	1670

	K. oxytoca
	3382
	100
	90
	R
	62
	91
	61
	97
	__
	__
	99
	98
	94
	89
	98
	__
	100
	98
	100
	98
	100
	__
	85
	95
	93
	__
	100
	98
	94

	
	
	1685
	1412
	
	2363
	1230
	2747
	2961
	
	
	475
	1801
	3328
	158
	2721
	
	1900
	3382
	933
	3036
	2586
	
	3130
	3022
	1085
	
	316
	1761
	3289

	K. pneumoniae
	23541
	100
	92
	R
	82
	91
	87
	94
	__
	__
	96
	93
	92
	86
	93
	__
	100
	95
	100
	92
	99
	__
	38
	94
	80
	__
	96
	94
	87

	
	
	12858
	9689
	
	16746
	8765
	20224
	19211
	
	
	4940
	12119
	23088
	868
	18987
	
	14955
	23541
	7807
	20693
	16528
	
	22304
	22470
	7951
	
	2314
	13331
	22972

	P. aeruginosa
	14548
	95
	R
	R
	R
	77
	R
	88
	R
	R
	R
	89
	R
	R
	79
	__
	R
	88
	86
	75
	88
	__
	01
	90
	R
	__
	R
	94
	R

	
	
	11558
	
	
	
	2904
	
	13780
	
	
	
	11682
	
	
	13082
	
	
	14457
	3949
	13074
	11290
	
	1710
	14284
	
	
	
	9813
	

	S. maltophilia
	1424
	__
	R
	R
	R
	R
	00
	00
	R
	__
	__
	38
	R
	__
	__
	__
	R
	00
	R
	83
	R
	__
	00
	R
	R
	__
	__
	__
	92

	
	
	
	
	
	
	
	369
	369
	
	
	
	843
	
	
	
	
	
	369
	
	1363
	
	
	369
	
	
	
	
	
	1365

	S. marcescens
	2691
	100
	R
	R
	R
	96
	R
	98
	__
	R
	R
	96
	94
	R
	96
	__
	99
	99
	93
	96
	100
	__
	R
	89
	28
	__
	97
	91
	99

	
	
	1426
	
	
	
	1137
	
	2359
	
	
	
	1346
	2355
	
	2065
	
	1885
	2691
	131
	2348
	2142
	
	
	1036
	871
	
	130
	1358
	2514


N is the total number of isolates included for each organism. Only the first microbial isolate of a given species from a single patient per facility for the year is included.
For each organism and antimicrobial pair, the percentage of isolates susceptible to the antimicrobial appears above the total number of isolates tested for susceptibility to that antimicrobial.
(__) in the data box indicates that either data was not reported for a given antimicrobial agent-organism combination or fewer than the standard recommendation of 30 isolates has been reported.
R in the data box indicates that the species or organism group is intrinsically resistant to the antimicrobial agent being tested.  
†Amikacin (for P. aeruginosa) and Nitrofurantoin were tested against urine isolates only.
*Data was compiled from Massachusetts Virtual Epidemiologic Network (MAVEN), current as of 06/09/2025, and are subject to change.


[bookmark: _Toc184914502]Gram-Positive Organisms                                                                                                                                             2019
 Massachusetts Department of Public Health                                                                               
 Bureau of Infectious Disease and Laboratory Sciences
	Percent Susceptibilities*

	Gram-Positive
Organisms
	N
	Ampicillin
	Ampicillin + Sulbactam
	Azithromycin
	Cefazolin
	Cefotaxime £
	Cefotaxime ¥
	Ceftriaxone £
	Ceftriaxone ¥
	Ciprofloxacin†
	Clindamycin
	Daptomycin
	Erythromycin
	Gentamicin
	Levofloxacin
	Linezolid
	Moxifloxacin
	Nitrofurantoin†
	Oxacillin
	Penicillin €
	     Penicillin §
	Quinupristin + Dalfopristin
	Rifampin
	Tetracycline†
	Tigecycline
	Trimethoprim + Sulfamethoxazole
	Vancomycin

	ALL S. aureus
	28804
	03
	68
	__
	68
	__
	__
	__
	__
	78
	73
	100
	48
	99
	79
	100
	83
	100
	68
	__
	__
	100
	99
	92
	100
	96
	100

	
	
	128
	4572
	
	9442
	
	
	
	
	12301
	28775
	18107
	22454
	19757
	20641
	24753
	5874
	20988
	28802
	
	
	2973
	22271
	27720
	8468
	28804
	28804

	MRSA
	12672
	00
	00
	__
	00
	__
	__
	__
	__
	51
	69
	100
	13
	98
	52
	100
	60
	99
	00
	__
	__
	100
	99
	88
	100
	95
	100

	
	
	1303
	1077
	
	2245
	
	
	
	
	6891
	12405
	4721
	10651
	7831
	9577
	10121
	2158
	9182
	10361
	
	
	668
	9075
	12149
	3068
	12526
	12672

	MSSA
	21061
	07
	99
	__
	100
	__
	__
	__
	__
	89
	78
	100
	63
	99
	92
	100
	93
	100
	100
	__
	__
	100
	100
	93
	100
	98
	100

	
	
	1085
	1304
	
	5324
	
	
	
	
	12932
	20918
	7786
	18237
	14509
	16238
	14480
	6383
	15378
	18823
	
	
	3778
	15891
	20951
	5946
	20951
	21061

	E. faecalis
	13249
	100
	__
	__
	R
	R
	R
	R
	R
	70
	__
	99
	10
	80
	73
	97
	__
	99
	__
	98
	__
	R
	37
	22
	100
	R
	91

	
	
	13249
	
	
	
	
	
	
	
	7559
	
	4981
	5591
	1727
	11167
	10857
	
	11579
	
	6777
	
	
	1628
	9326
	3956
	
	13229

	E. faecium
	1395
	19
	__
	__
	R
	R
	R
	R
	R
	11
	__
	91
	02
	96
	11
	96
	__
	21
	__
	14
	__
	98
	05
	24
	100
	R
	37

	
	
	1363
	
	
	
	
	
	
	
	535
	
	575
	535
	211
	1093
	1254
	
	1274
	
	468
	
	312
	237
	874
	117
	
	1298

	S. pneumoniae
	1629
	97
	__
	__
	__
	97
	94
	98
	90
	__
	74
	__
	52
	__
	99
	98
	100
	100
	68
	96
	69
	__
	100
	71
	100
	82
	100

	
	
	144
	
	
	
	137
	156
	1526
	1447
	
	970
	
	1344
	
	1341
	412
	262
	33
	67
	1533
	1454
	
	92
	1037
	78
	943
	1340


        N is the total number of isolates included for each organism. Only the first microbial isolate of a given species from a single patient per facility for the year is included.
       For each organism and antimicrobial pair, the percentage of isolates susceptible to the antimicrobial appears above the total number of isolates tested for susceptibility to that antimicrobial.
       Antibiotics used at various concentrations: (¥) Concentration is ≤ 0.5μg/ml, (£) Concentration is ≤ 1μg/ml, (€) Concentration is ≤ 2 μg/ml for S. pneumoniae and is ≤ 8 μg/ml for Enterococcus spp, (§) Concentration is ≤ 0.06μg/ml.
       (__) in the data box indicates that either data was not reported for a given antimicrobial agent-organism combination or fewer than the standard recommendation of 30 isolates has been reported.
       R in the data box indicates that the species or organism group is intrinsically resistant to the antimicrobial agent being tested.
      †Nitrofurantoin, Ciprofloxacin (for Enterococcus spp), Levofloxacin (for Enterococcus spp) and Tetracycline (for Enterococcus spp) were tested against urine isolates only.  
      *Data was compiled from Massachusetts Virtual Epidemiologic Network (MAVEN), current as of 06/09/2025, and are subject to change.


[bookmark: _Toc184914503]Hospitals That Reported 2019 Antibiogram Data1

	Athol Memorial Hospital
	Heywood Hospital
	Shriners Hospital for Children - Boston

	Baystate Franklin Medical Center
	Holyoke Medical Center
	Signature Healthcare - Brockton Hospital

	Baystate Medical Center
	Lahey Health - Addison Gilbert Hospital
	South Shore Hospital

	Baystate Noble Hospital
	Lahey Health – Beverly Hospital
	Southcoast Health - Charlton Memorial Hospital

	Baystate Wing Hospital
	Lahey Health - Lahey Hospital & Medical Center (Burlington)
	Southcoast Health - St. Luke's Hospital

	Berkshire Health Systems - Berkshire Medical Center
	Lahey Health – Lahey Medical Center, Peabody
	Southcoast Health - Tobey Hospital

	Berkshire Health Systems - Fairview Hospital
	Lahey Health – Winchester Hospital
	Steward Health Care - Carney Hospital

	Beth Israel Deaconess Hospital - Milton
	Lowell General Hospital - Main Campus
	Steward Health Care - Good Samaritan Medical Center

	Beth Israel Deaconess Hospital - Needham
	Lowell General Hospital - Saints Campus
	Steward Health Care - Holy Family Hospital (Methuen)

	Beth Israel Deaconess Hospital - Plymouth
	Martha's Vineyard Hospital
	Steward Health Care - Holy Family Hospital at Merrimack Valley (Haverhill)

	Beth Israel Deaconess Medical Center
	Massachusetts Eye and Ear Infirmary
	Steward Health Care - Morton Hospital

	Boston Children's Hospital
	Massachusetts General Hospital
	Steward Health Care - Nashoba Valley Medical Center

	Boston Medical Center
	MelroseWakefield Healthcare - Lawrence Memorial Hospital of Medford
	Steward Health Care - Norwood Hospital

	Brigham and Women’s Faulkner Hospital
	MelroseWakefield Healthcare - MelroseWakefield Hospital
	Steward Health Care - Saint Anne's Hospital 

	Brigham and Women's Hospital
	Mercy Medical Center
	Steward Health Care - St. Elizabeth's Medical Center

	Cambridge Health Alliance - Cambridge Hospital
	MetroWest Medical Center - Framingham Union Hospital
	Sturdy Memorial Hospital

	Cambridge Health Alliance - Everett Hospital
	MetroWest Medical Center - Leonard Morse Hospital
	The Veteran’s Administration Boston Healthcare System

	Cambridge Health Alliance - Somerville Hospital
	Milford Regional Medical Center
	Tufts Medical Center

	Cape Cod Healthcare - Cape Cod Hospital
	Nantucket Cottage Hospital
	UMass Memorial Health Care – Clinton Hospital

	Cape Cod Healthcare - Falmouth Hospital
	New England Baptist Hospital
	UMass Memorial Health Care – HealthAlliance Hospital Leominster

	Cooley Dickinson Hospital
	Newton-Wellesley Hospital
	UMass Memorial Health Care – UMass Memorial Campus

	Emerson Hospital
	North Shore Medical Center - Salem Hospital
	UMass Memorial Health Care – UMass University Campus

	Harrington Memorial Hospital
	Saint Vincent Hospital
	



1 Hospitals that reported 2019 antibiogram data in accordance with regulations (105 CMR 300.000) by the reporting deadline. 

[bookmark: _Toc184914504]Antimicrobial Susceptibility Testing Guidelines
Antimicrobial susceptibility testing is conducted in microbiology laboratories. Microbiologists utilize standardized guidelines, such as those distributed by the Clinical and Laboratory Standards Institute (CLSI. 2025) to determine whether a bacterial isolate is susceptible, intermediate, or resistant to an antimicrobial. These guidelines are updated periodically. The extent to which clinical microbiology laboratories across Massachusetts can implement the most recently updated guidelines within a particular time period varies.
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