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1 INTRODUCTION

The Center for Veterinary Medicine is evaluating data on the use of antibacterial drugs in food-
producing animals. The Office of the Commissioner has requested antibacterial drug use data in
humans as a comparator. In support of FDA'’s efforts, the Division of Epidemiology (DEPI) has
been requested to provide sales data of antibacterial drugs in kilograms to various retail and non-
retail channels of distribution as a surrogate for nationwide antibacterial drug use in humans.

2 METHODS AND MATERIALS

2.1 DATA SOURCES USED

Proprietary drug use databases licensed by the Agency were used to conduct this analysis (see
Appendix 1 for full data description). IMS Health, IMS National Sales Perspectives™ was used
to provide sales data of selected antibacterial drugs in kilograms distributed in the U.S. market to
various retail and non-retail channels of distribution. These sales data represent the volume of
product being sold to the various outlets from the manufacturer (e.g., “in the back door”), and not
the volume of product being sold by the outlets to patients (e.g., “out the front door”).

The number of kilograms sold were reported for the active molecule, regardless of formulation
(.V., oral, topical, etc). In addition, the data were reported for the total number of kilograms
sold of the active molecule, single-ingredient and combination products combined. For example,
the number of kilograms sold of amoxicillin included kilograms sold of single-ingredient
amoxicillin and amoxicillin from combination products, such as amoxicillin-clavulanate.
Additional combination products reported by the single active ingredient were: ticarcillin-
clavulanate, ampicillin-sulbactam, piperacillin-tazobactam, imipenem-cilastatin, quinupristin-
dalfopristin, and trimethoprim-sulfamethoxazole.

All data in this analysis have been cleared for public use by IMS Health, IMS National Sales
Perspectives™,

3 RESULTS

3.1 SALES DATA BY SETTING OF CARE

IMS Health, IMS National Sales Perspectives™ was used to determine the various retail and
non-retail channels of distribution for antibacterial drugs. Examination of wholesale data by
number of kilograms sold in year 2009 indicated that the majority of antibacterial drugs were
sold to retail pharmacy settings, accounting for approximately 75% of antibacterial drugs sold,
followed by non-retail settings at 24% (mainly to hospitals) and mail order settings at 1% (data
not shown)*

1 IMS Health, IMS Nationals Sales Perspectives™, Year 2009. Data extracted 11/10. File: 1011abx7.xls



3.2 SALES DATA BY DRUG CLASS AND MOLECULE

Table 1 shows the total number of kilograms sold of selected antibacterial drugs by drug class
and molecule. There were approximately 3.3 million kilograms of antibacterial drugs sold in the
U.S. market during year 2009. The penicillin drug class accounted for the largest proportion of
kilograms sold accounting for approximately 44% of the market (1.5 million kilograms sold).
Amoxicillin accounted for the highest number of kilograms sold with approximately 1.1 million
kilograms sold in year 2009. The total number of kilograms sold for amoxicillin included
amoxicillin from single-ingredient amoxicillin and combination products of amoxicillin-
clavulanate.

Table 1, Part 1: Sales of Antibacterial Drugs by Drug Class and Molecule in Number of
Kilograms Sold in Year 2009

Antibacterial Drug Class Years 2009
Drug name Sales in Kilograms Kg Share %

Grand Total 3,316,906 100.0%

-Penicillins 1,459,219 44.0%
Amoxicillin 1,123,551 77.0%
Piperacillin 142,849 9.8%
Penicillin V 130,953 9.0%
Ampicillin 41,962 2.9%
Dicloxacillin 7,936 0.5%
Nafcillin 6,262 0.4%
Oxacillin 2,875 0.2%
Ticarcillin 2,833 0.2%
Penicillin G 2.56E+13 (1.U.) --
Mezlocillin 0.0%
Azlocillin 0.0%
Carbenicillin 0.0%
Cloxacillin 0.0%

Source: IMS Health, IMS Nationals Sales Perspectives™, Year 2009. Data extracted 11/10. File: 1011abx8.xls
*Beta-lactamase inhibitors that are part of a beta-lactam/beta-lactamase inhibitor combination (e.g.,
clavulanic acid, tazobactam, and sulbactam) and cilistatin are not included in this table. See text for how
combination molecules are quantitated.



Table 1, Part 2: Sales of Antibacterial Drugs by Drug Class and Molecule in Number of
Kilograms Sold, Year 2009

Antibacterial Drug Class Years 2009
Drug name Sales in Kilograms Kg Share %
- Cephalosporins 499,616 15.1%
--First generation 357,828 71.6%
Cephalexin 306,928 85.8%
Cefazolin 38,705 10.8%
Cefadroxil 12,196 3.4%
Cephalothin 0.0%
Cephapirin 0.0%
Cephradine 0.0%
--Second generation 49,103 9.8%
Cefuroxime axetil 26,224 53.4%
Cefprozil 11,578 23.6%
Cefaclor 4,542 9.3%
Cefoxitin 4,404 9.0%
Cefuroxime 1,548 3.2%
Cefotetan 807 1.6%
Cefamandole 0.0%
Cefonocid 0.0%
Cefmetazole 0.0%
Loracarbef 0.0%
--Third generation 81,018 16.2%
Cefdinir 40,874 50.4%
Ceftriaxone 28,604 35.3%
Ceftazidime 5,697 7.0%
Cefotaxime 2,683 3.3%
Cefixime 1,503 1.9%
Cefpodoxime (proxetil) 1,059 1.3%
Cefditoren (pivoxil) 535 0.7%
Ceftibuten 65 0.1%
Ceftizoxime 0 0.0%
Cefoperazone 0.0%
Moxalactam 0.0%
--Fourth generation 11,667 2.3%
Cefepime 11,667 100.0%
-Sulfa and TMP 471,442 14.2%
Sulfamethoxazole 386,002 81.9%
Trimethoprim 78,763 16.7%
Sulfadiazine 4,847 1.0%
Sulfisoxazole 1,830 0.4%
-Quinolones 304,741 9.2%
Ciprofloxacin 220,115 72.2%
Levofloxacin 68,108 22.3%
Moxifloxacin 15,418 5.1%
Ofloxacin 679 0.2%
Norfloxacin 257 0.1%
Gemifloxacin 163 0.1%
Naladixic acid 0.0%
- Macrolides 176,278 5.3%
Azithromycin 90,317 51.2%
Clarithromycin 54,542 30.9%
Erythromycin 31,419 17.8%
Dirithromycin 0.0%

Source: IMS Health, IMS Nationals Sales Perspectives™, Year 2009. Data extracted 11/10. File: 1011abx8.xls
*Beta-lactamase inhibitors that are part of a beta-lactam/beta-lactamase inhibitor combination (e.g.,
clavulanic acid, tazobactam, and sulbactam) and cilistatin are not included in this table. See text for how
combination molecules are quantitated.



Table 1, Part 3: Sales of Antibacterial Drugs by Drug Class and Molecule in Number of
Kilograms Sold, Year 2009

Antibacterial Drug Class Years 2009
Drug name Sales in Kilograms Kg Share %
-Tetracyclines 131,137 4.0%
Doxycycline 59,535 45.4%
Tetracycline 48,206 36.8%
Minocycline 22,063 16.8%
Demeclocycline 1,180 0.9%
Tigecycline 153 0.1%
Oxytetracycline 0 0.0%
-Nitroimidazoles 109,963 3.3%
Metronidazole 109,022 99.1%
Tinidazole 941 0.9%
- Lincomsamides 69,737 2.1%
Clindamycin 69,415 99.5%
Lincomycin 323 0.5%
-Carbapenems/penems 12,942 0.4%
Meropenem 5,246 40.5%
Imipenem 3,343 25.8%
Ertapenem 3,171 24.5%
Doripenem 1,182 9.1%
-Aminoglycosides 9,381 0.3%
Neomycin 5,459 58.2%
Tobramycin 1,868 19.9%
Gentamicin 1,155 12.3%
Amikacin 532 5.7%
Kanamycin 287 3.1%
Paromomycin 51 0.5%
Streptomycin 28 0.3%
Spectinomycin 0.0%
-Oxalozolidinones 5,487 0.2%
Linezolid 5,487 100.0%
-Monobactams 2,618 0.1%
Aztreonam 2,618 100.0%
-Lipopeptides 1,115 0.0%
Daptomycin 1,115 100.0%
-Ketolides 101 0.0%
Telithromycin 101 100.0%
-Streptogrammins 39 0.0%
Dalfopristin 27 70.1%
Quinupristin 12 29.9%
-Others 63,092 1.9%
Vancomycin 36,187 57.4%
Nitrofurantoin 18,842 29.9%
Rifampin 7,343 11.6%
Fosfomycin 529 0.8%
Colistin 138 0.2%
Chloramphenicol 51 0.1%
Telavancin 3 0.0%
Colistimethate sodium 0.0%
Polymixin B 1.14E+12 (1.U.) --

Source: IMS Health, IMS Nationals Sales Perspectives™, Year 2009. Data extracted 11/10. File: 1011abx8.xls
*Beta-lactamase inhibitors that are part of a beta-lactam/beta-lactamase inhibitor combination (e.g.,
clavulanic acid, tazobactam, and sulbactam) and cilistatin are not included in this table. See text for how
combination molecules are quantitated.



4  LIMITATIONS

Findings from this review should be interpreted in the context of the known limitations of the
databases used. We estimated that the majority of sales in kilograms of antibacterial drugs were
distributed primarily to the outpatient retail setting based on the IMS Health, IMS National Sales
Perspectives™. These data do not provide a direct estimate of use but do provide a national
estimate of units sold from the manufacturer into the various channels of distribution. The
amount of product purchased by these retail and non-retail channels of distribution may be a
possible surrogate for human use, if we assume the facilities purchase drugs in quantities
reflective of actual patient use.

5 CONCLUSIONS

Sales data in kilograms sold for selected antibacterial drugs were obtained as a surrogate of
human antibacterial drug use in the U.S. market. Approximately 3.3 million kilograms of
antibacterial drugs were sold in year 2009. The sales data were provided as a surrogate for
human use to compare to antibacterial drug use in animals provided by sponsors.



APPENDIX 1: DATABASE DESCRIPTIONS
IMS Health, IMS National Sales Perspectives™: Retail and Non-Retail

The IMS Health, IMS National Sales Perspectives™ measures the volume of drug products, both
prescription and over-the-counter, and selected diagnostic products moving from manufacturers into
various outlets within the retail and non-retail markets. Volume is expressed in terms of sales
dollars, eaches, extended units, and share of market. These data are based on national projections.
Outlets within the retail market include the following pharmacy settings: chain drug stores,
independent drug stores, mass merchandisers, food stores, and mail service. Outlets within the non-
retail market include clinics, non-federal hospitals, federal facilities, HMOs, long-term care
facilities, home health care, and other miscellaneous settings.
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