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Abstract	21	
	22	
There	 are	 now	 several	 new	 antibiotics	 available	 to	 treat	 multidrug-resistant	 pathogens,	 and	23	

susceptibility	 testing	 methods	 for	 these	 drugs	 are	 increasingly	 available	 at	 the	 time	 of	 drug	24	

approval.	However,	 lack	of	 clarity	around	verification	requirements	 remains	a	 formidable	barrier	25	

for	introducing	such	testing	in	clinical	laboratories,	making	these	drugs	practically	unavailable	for	26	

patient	use.		We	propose	a	change	in	framework	for	bringing	in	testing	for	new	antibiotics	focusing	27	

on	quality	control	rather	than	underpowered	verification	studies.	28	

  29	
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Text	30	
	31	
 Emergence of multidrug resistant pathogens increasingly limits treatment options for 32	

patients. However, there have been several encouraging developments in addressing this issue.  33	

Specifically, there are an increasing number of incentives for antimicrobial development, with 34	

new ones under discussion (1). Encouragingly, several new antibiotics have come to market in 35	

the past few years. However, to a major extent, new antimicrobials will not be used clinically in 36	

the absence of antimicrobial susceptibility testing (AST) methods in place to confirm activity.  37	

Although in the past there was up to a several year delay in availability of FDA-cleared AST 38	

methods after drug launch, recent coordinated review by the US Food and Drug Administration’s 39	

Center for Devices and Radiological Health and Center for Drug Evaluation and Research has 40	

led to the availability of cleared AST methods at the time of drug approval (2).  41	

 However, there remains a major barrier to the practical availability of this testing in 42	

clinical laboratories. Specifically, there is lack of clarity regarding verification requirements for 43	

bringing in testing for each new antibiotic using platforms and methods that are already 44	

established in the clinical laboratory. Without clear guidance, an assumption in the field is that a 45	

new accuracy and precision verification study must be carried out for each new drug. This places 46	

an undue burden on clinical labs and has been a hindrance to offering testing for new antibiotics. 47	

Without availability of testing in local laboratories, the antibiotics are not adopted in hospital 48	

systems and individual clinician practices, to the detriment of patients.   49	

 For instance, even though disk diffusion testing may already have been in use for years in 50	

a clinical laboratory, it is a common interpretation that a new verification study will have to be 51	

performed prior to bringing in a disk method for a newly approved antibiotic. This will require 52	

obtaining susceptible and resistant isolates, performing verification testing, collating data, and 53	
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completing a verification write up. Standards in the field suggest testing, for example, 30 such 54	

isolates (3). In our experience, this study may require up to two days of technologist and 55	

laboratory director time. Furthermore, only recently have such isolates with defined resistance 56	

patterns for new antibiotics become readily available through efforts such as the FDA and CDC 57	

Antibiotic Resistance Isolate Bank (4). A pharmaceutical company may be able to facilitate 58	

access to such isolates, but the clinical lab must still proactively investigate isolate availability 59	

and address paperwork, shipping, and storage. Although isolates may be freely available, there is 60	

still significant effort and delays involved in obtaining them.  61	

 With this burden and lack of regulatory clarity, the reality is that most labs will not bring 62	

in testing for new antibiotics. A verification study for each new drug is far beyond the capacity 63	

of smaller labs. The alternative, sending isolates to a reference laboratory for susceptibility 64	

testing, often does not provide actionable results for a week, which is not a desirable situation for 65	

patients and their care providers (5). In some cases, reference laboratories do not even offer 66	

testing for recently introduced antimicrobials. The result is that new antibiotics are not being 67	

used and clinicians are forced to fall back on drugs that, although potentially active (for example, 68	

colistin), may not have optimal activity or side effect profiles. 69	

 The requirement for laboratories to perform an accuracy and precision study using the 70	

common rule of thumb of 30 isolates is extremely underpowered from a statistical perspective 71	

(6). For example, the FDA's guidance on approval of AST devices highlights that such a small 72	

study would be inappropriate to characterize the very major, major, and minor error rates for a 73	

method (7).   74	

 Clearly, therefore, the purpose of a verification study is not to replicate the studies 75	

required for FDA submission. Then what is the purpose? We should define this purpose clearly, 76	
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rather than simply employing terms such as accuracy and precision, as in the Clinical Laboratory 77	

Improvement Amendments of 1988 (CLIA '88), without considering their relevance to the real 78	

goal of readily available, clinically useful AST results. Our interpretation is that a verification 79	

study should be used to show that (1) a laboratory can adequately perform a technique i.e., that 80	

operator-dependent variables do not compromise integrity of testing results, and (2) operator 81	

independent characteristics of the method are not compromised by placement of the method in a 82	

new laboratory environment. The former is most relevant when evaluating techniques such as 83	

disk diffusion and gradient methods, while the latter is particularly important when evaluating 84	

automated systems such as the Vitek 2 where subtle perturbations to, for example, instrument 85	

mechanics and optics at least theoretically may create systematic bias in results.   86	

 Both operator-dependent and independent reliability can be established when the method 87	

is first brought into the lab using a subset of antibiotics. An abridged accuracy and precision 88	

study at this time and in this context serves as a check to ensure that the method generally 89	

performs according to specification. For operator-dependent methods, it ensures that 90	

technologists are adequately trained to consistently perform the method. The verification study 91	

does not recapitulate and cannot replace the in-depth, statistically powered study performed by 92	

the manufacturer along with stringent expert review required for clearance of the AST method. 93	

We are not proposing changes to current standards for verifying new methodology when first 94	

brought into the clinical lab. 95	

 However, with the goal of a laboratory verification study clearly defined, it is our opinion 96	

that bringing in testing for each new antibiotic, using a method previously established in the 97	

clinical laboratory, should not require an additional verification study. In the case of disk 98	

diffusion and gradient diffusion methods, the ability of the laboratory to adequately perform the 99	
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technique has previously been established. In the case of automated systems, the operator 100	

dependent and independent reliability have been previously confirmed. As such, quality control 101	

as recommended in the antimicrobial package insert and/or by CLSI should be sufficient to 102	

ensure adequate AST performance without need for any additional pre-implementation studies.  103	

  This common sense approach will allow immediate adoption of testing of new drugs and 104	

benefit patients and pharmaceutical companies alike.  Importantly, however, clinical laboratories 105	

need to have confidence that Center for Medicare and Medicaid Services (CMS) and deemed 106	

accreditation organizations such as the College of American Pathologists will consider the 107	

absence of the additional and nonsensical verification studies for new drugs on already existing 108	

platforms in line with the letter and spirit of CLIA' 88 requirements.  Official clarification in this 109	

area would be immensely appreciated. We hope that this article may be a reference for clinical 110	

laboratories to justify this approach to laboratory inspectors in the interim. We make further note 111	

that we (6) and at least one other set of authors, more tentatively (8), have previously suggested 112	

such an approach.   113	

 The ecosystem for new antimicrobial development is, to put it mildly, fragile. Several 114	

pharmaceutical companies have withdrawn from the antimicrobial development space or 115	

declared bankruptcy in the past year (1). Antibiotics are at the forefront of personalized 116	

medicine.  Medications for diabetes and high blood pressure, for example, don't require a test up 117	

front to determine whether they will work for a specific patient, but antibiotics do. Removing 118	

barriers for offering susceptibility testing for new antibiotics will therefore serve two purposes: 119	

providing timely access to potentially life saving therapy and supporting pharmaceutical 120	

investment in a critical area of personalized medicine that has an unpredictable return on 121	

investment. 122	
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 In conclusion, to summarize our recommendations for the field: 123	

  No additional verification should be required if AST is performed using a method 124	

previously established in a clinical laboratory. The laboratory should immediately implement 125	

AST for new antimicrobials while performing recommended quality control testing.  126	

 We believe that these recommendations will address our need to provide immediate 127	

access to new antibiotics for our patients. They will also provide pharmaceutical companies with 128	

greater confidence that antimicrobials will see immediate use after FDA approval with 129	

availability of susceptibility testing at sites of patient care and thereby encourage much needed 130	

investment in antimicrobial development. Finally, the new clarified approach will de-emphasize 131	

underpowered verification studies and refocus our efforts on quality control to ensure ongoing 132	

optimal performance of established AST methods.  133	

  134	
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