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I. Statement of the Problem 	Comment by Brown, Jennifer: There is a lot of overlap in the content covered in “Statement of the Problem” and “Background and Justification.” I would suggest a concise statement of the problems we are trying to solve in this part, and then migrate the “why/how” part to the next section to avoid redundancy. Here is my stab at the problem statement, using text from both sections as source material.

Lyme disease is the most common vector-borne disease in the United States; an estimated 300,000 cases occur each year, but only a fraction of these are reported to CDC. The majority of Lyme disease cases in the United States are associated with local transmission of Borrelia burgdorferi or Borrelia mayonii in high-incidence states in the Northeast and Upper Midwest (list high-incidence jurisdictions). However, Lyme disease is increasingly being detected in new geographic areas, especially those immediately adjacent to these states. 

The objectives of public health surveillance for Lyme disease in high-incidence jurisdictions and low-incidence jurisdictions are different: in high-incidence jurisdictions, the objective is to estimate the burden of Lyme disease in a population previously demonstrated to be at high risk of infection, while in low-incidence jurisdictions, the objective is to estimate the risk of infection in a geographic area where risk has previously been poorly documented or absent. 	Comment by Brown, Jennifer: I think it would be good to boil this down to a sentence or two and put it up front

The present case definition, which requires significant investment of resources to ascertain clinical information, is preventing high-incidence jurisdictions from meeting their objectives for public health surveillance. As a result, some high-incidence jurisdictions have adopted alternate approaches to public health surveillance to better meet their needs. These alternate approaches prevent comparisons between jurisdictions due to a lack of standardization and may result in undercounting of cases. 

A revision to the Lyme disease case definition is being proposed to 1) define different approaches to public health surveillance for high-incidence and low-incidence jurisdictions; 2) increase the sensitivity of public health surveillance in high-incidence jurisdictions; 31) increase comparability ofstandardize reporting across high-incidence jurisdictions; 2) align approach to public health surveillance with differential goals of surveillance according to endemicity; and 43) update laboratory evidence of infection according to new developments. 	Comment by Brown, Jennifer: Logically, this one seems like it ought to come first. 	Comment by Brown, Jennifer: Right? 

Lyme disease is the most common vector-borne disease in the United States. Despite a focal geographic distribution, the areas at risk for local Lyme disease transmission are expanding. The purpose of surveillance in traditionally high-incidence areas is remarkably different than in areas where the disease is newly emerging, or in areas with minimal disease risk. Unlike many infectious diseases, once established, the risk of Lyme disease in a given locale does not wane, and timely information on the specific number of human cases in such a jurisdiction does not directly inform an urgent public health response, but rather estimates the magnitude of the burden in order to inform longer-term education efforts and ultimately intervention. The increasingly high volume of possible Lyme disease reports that require clinical follow-up for case classification has taxed public health resources in states with high incidence to an unsustainable level. This has resulted in non-standardized surveillance approaches that have drastically limited the comparability of data between jurisdictions. Therefore, surveillance for Lyme disease in highly affected states is not only dramatically undercounting the burden of the disease, but the numbers that are counted are not standardized across jurisdictions. 

A shift in the approach to public health surveillance is needed that increases comparability of data collected across jurisdictions and over time, to more accurately measure the burden of disease. Reporting of laboratory positive individuals absent associated clinical information will reduce the public health resource needed to conduct surveillance in high-incidence jurisdictions while simultaneously providing standardization across jurisdictions and over time in what reports are notified to CDC, thus providing a more comparable picture of the burden of Lyme disease in these highly affected states. A workgroup comprised of public health personnel from high-incidence states and CDC’s Lyme disease program performed a retrospective review of surveillance data in late 2019 and early 2020 to improve understanding regarding the quantitative and qualitative considerations for a potential laboratory-only model. Preliminary analysis suggested a laboratory-only reporting model would nearly double the number of reports from high-incidence jurisdictions submitted to CDC, assuming static laboratory criteria. 

In contrast, as risk of Lyme disease expands into new areas, obtaining detailed clinical information is critically important to ascertain veracity of local Lyme disease transmission. Understanding of changes in local risk of disease are the basis for changing public health messages for the public and healthcare providers, as early and accurate diagnosis are paramount to mitigate complications.  

A new approach to serologic testing for Lyme disease was approved by the U.S. Food and Drug Administration (FDA) in late 2019. Similarly, as more becomes known about Borrelia mayonii as an additional cause of Lyme disease, it’s more apparent that PCR is a useful tool. Additionally, PCR has not been included as lab evidence of B. burgdorferi infection in the past due to low sensitivity and likelihood for false positive results due to contamination. However, laboratory standards have increased, and PCR may be a useful tool in certain clinical circumstances, including arthritis. At present, those cases are not included in surveillance figures despite confidence in the reliability of the assays. The laboratory evidence of infection should be updated to allow for these new developments as well as direct detection of B. burgdorferi spirochetes in biopsy and autopsy tissues, as more deaths due to Lyme carditis are being identified in that manner.

Collectively, the proposed changes reflected in this position statement…. 




II. II. Background and Justification 

In the United States, Lyme disease is a tick-borne disease caused primarily by infection with Borrelia burgdorferi sensu stricto, the type strain of a group of several related spirochetes. More recently, Aanother Borrelia burgdorferi group strain, Borrelia mayonii, has also been shown to cause Lyme disease in the upper midwestern US. Additional strains cause illness in other parts of the northern hemisphere but are not present in North American ticks. The majority of patients with Lyme disease cases present early within 30 days of in infection, typically with a characteristic “bulls-eye” rash, (erythema migrans), that is often accompanied by fever, headache and fatigue. Other early manifestations can include facial palsy and a potentially fatal carditis characterized by moderate to severe atrioventricular block. Untreated Lyme disease can lead to arthritis and neurological manifestations. 	Comment by Brown, Jennifer: What is “early”? Can’t the early localized disease signs take up to 30 days to present?	Comment by Brown, Jennifer: Do we want to say “typically” if ~20% don’t have an EM rash?

CSTE adopted a position statement in 1990 adding Lyme disease to the list of nationally notifiable conditions. The case definition was modified in 1996, 2007, and 2017. The objectives of these revisions were to increase the specificity of laboratory criteria, allow for probable cases to be reported, and improve the specificity of reports coming from low-incidence areas, respectively. This position statement proposes to improve the performance of the surveillance case definition to meet the needs of high-incidence jurisdictions by creating different case classification criteria for jurisdictions with different levels of endemicity. This is consistent with the surveillance case definitions for some other nationally notifiable conditions, which have different case classification criteria based on the mode of transmission, acuity of the infection, or point of transmission (indigenous vs imported).

Historic surveillance data have shown that Lyme disease is a growing public health issue. Although cases have been reported from most states, the highest risk areas are in the Northeastern and upper Midwestern United States. The geographic areas with a high risk of disease are expanding outward, and consequently more areas are faced with the possibility of locally acquired Lyme disease than ever before. 	Comment by Brown, Jennifer: There is probably not a citation for this but I feel like we should say something that shows we are not just making up this statement.	Comment by Brown, Jennifer: Already covered in Part I

Ongoing surveillance is needed to understand the population burden of Lyme disease, monitor trends and document geographic spread to inform locally relevant outreach and other prevention and control measures. However, the purpose of public health surveillance differs in different regions, according to established endemicity of the infection.  	Comment by Brown, Jennifer: Migrated to Part I

The proposed changes herein…  
once populations of infected ticks are established in a geographic area, the risk of Lyme disease does not wane. In high-incidence jurisdictions, information on the specific number of human cases is therefore not useful to inform an urgent public health response, but rather estimates the magnitude of the burden in order to support long-term education and prevention efforts. The high volume of possible Lyme disease reports requiring ascertainment of clinical information taxes public health resources in high-incidence jurisdictions to an extent that is not justified given the limited public health surveillance benefit of these data. This has resulted in non-standardized surveillance approaches that have drastically limited the comparability of data between jurisdictions. Therefore, surveillance for Lyme disease in highly affected states is not only dramatically undercounting the burden of the disease, but the numbers that are counted are not standardized across jurisdictions. 	Comment by Brown, Jennifer: "Timely" is reading a little funny to me, as I think the timeliness is not the real issue here. Use "Real-time"? Or strike?

Permitting high-incidence jurisdictions to report people with laboratory evidence of infection absent associated clinical information will increase the sensitivity of Lyme disease surveillance and ensure comparability of the burden of Lyme disease across these highly affected jurisdictions. A workgroup comprising public health personnel from high-incidence states and CDC’s Lyme disease program performed a retrospective review of surveillance data in late 2019 and early 2020 to improve understanding regarding the quantitative and qualitative considerations for a potential laboratory-only model. Preliminary analysis suggested a laboratory-only reporting model would nearly double the number of reports from high-incidence jurisdictions submitted to CDC, assuming static laboratory criteria. 

	Comment by Brown, Jennifer: I don’t think we really need this part anymore since we already discussed surv objectives for LI states, and since we aren’t really changing anything in the case def for LI states.

This position statement also proposes to add new laboratory criteria for evidence of infection. A new two-tiered approach to serologic testing for Lyme disease was approved by the United States Food and Drug Administration (FDA) in late 2019. While PCR has not been included as a laboratory criterion for evidence of B. burgdorferi infection in the past due to poor sensitivity and specificity, the performance of this test has improved, and PCR may now be useful to distinguish B. burgdorferi sensu stricto from B. mayonii, or in certain clinical circumstances (e.g., detecting evidence of the pathogen in synovial fluid). Finally, direct detection of B. burgdorferi spirochetes in biopsy and autopsy tissues has been useful in establishing a diagnosis in deaths from Lyme disease-associated carditis.	Comment by Brown, Jennifer: Citation?


III. Statement of the desired action(s) to be taken 

1. Utilize standard sources (e.g. reporting*) for case ascertainment for Lyme disease. Surveillance for Lyme disease should use the following recommended sources of data to the extent of coverage presented in Table III. 
	Table III. Recommended sources of data and extent of coverage for ascertainment of cases of Lyme disease. Source of data for case ascertainment 
	Coverage 

	
	Population-wide 
	Sentinel sites 

	
	

	Clinician reporting 	Comment by Cervantes, Kim B: Do we want to keep all these categories, given all cases need lab evidence of infection?
	X 

	Laboratory reporting 
	X 

	Reporting by other entities (e.g., hospitals, veterinarians, pharmacies, poison centers) 
	X 

	Death certificates 
	X 

	Hospital discharge or outpatient records 
	X 

	Extracts from electronic medical records 
	X 

	Telephone survey 

	School-based survey 

	Other _________________________ 

	2016 Template 


2. Utilize standardized criteria for case identification and classification (Sections VI and VII) for Lyme disease and add Lyme disease to the Nationally Notifiable Condition List. 
2a. Immediately notifiable, extremely urgent (within 4 hours) 
2b. Immediately notifiable, urgent (within 24 hours) 
2c. Routinely notifiable

3. CDC should publish data on Lyme disease as appropriate in MMWR and other venues (see Section IX).

IV. Goals of Surveillance 
The objectives of public health surveillance for Lyme disease in high-incidence jurisdictions and low-incidence jurisdictions are different: in high-incidence jurisdictions, the objective is to estimate the burden of Lyme disease in a population previously demonstrated to be at high risk of infection, while in low-incidence jurisdictions, the objective is to estimate the risk of infection in a geographic area where risk has previously been poorly documented or absent. 
To provide information on burden of Lyme disease and its geographic spread to facilitate its prevention and control. 	Comment by Brown, Jennifer: Shouldn’t we adjust this to reflect our differing goals of surveillance? I cut-and-pasted some language I added above, though we don’t have to use it.


V. Methods for Surveillance: Surveillance for Lyme disease should use the recommended sources of data and the extent of coverage listed in Table III. 
Surveillance for Lyme disease should use the recommended sources of data and the extent of coverage listed in Table III. 


VI. Criteria for case identification 	Comment by Cervantes, Kim B: Needs review
A. Narrative: A description of suggested criteria for case ascertainment of a specific condition. 
Report any illness to public health authorities that meets any of the following criteria: 
1. Any person with erythema migrans. 	Comment by Brown, Jennifer:  delete this?
2. Any person with laboratory evidence of Lyme disease. Laboratory evidence includes any of the following: 	Comment by Kugeler, Kiersten (CDC/DDID/NCEZID/DVBD): Update this? 
a. A positive culture for B. burgdorferi or B. mayonii
b. Detection of B. burgdorferi or B. mayonii in a clinical specimen by a validated PCR assay
b. Antibody to B. burgdorferi detected in serum by EIA or IFA 
c. A Western immunoblot test positive for B. burgdorferi-specific IgM or IgG 
d. Antibody to B. burgdorferi detected in CSF by EIA or IFA 	Comment by Kugeler, Kiersten (CDC/DDID/NCEZID/DVBD): Leave?
3. A person whose healthcare record contains a diagnosis of Lyme disease. 
4. A person whose death certificate lists Lyme disease as a cause of death or a significant condition contributing to death.
5. Any findings upon autopsy suspicious for Borrelia spp. infection, particularly in cardiac tissue


Other recommended reporting procedures
All confirmed and probable cases of Lyme disease should be reported. 
Reporting should be on-going and routine. 
Frequency of reporting should follow the state health department’s routine schedule. 

B. Table of criteria to determine whether a case should be reported to public health authorities 	Comment by Kugeler, Kiersten (CDC/DDID/NCEZID/DVBD): Update lab evidence…	Comment by Cervantes, Kim B: Review chart
	Table VI-B. Table of criteria to determine whether a case should be reported to public health authorities. Criterion 
	Reporting 
Disease or Condition Subtype 

	Clinical Evidence 

	Erythema migrans 	Comment by Brown, Jennifer: Strike?
	S 

	Healthcare record contains a diagnosis of Lyme disease 
	S 

	Death certificate lists Lyme disease as a cause of death or a significant condition contributing to death 
	S 

	Laboratory Evidence 

	Culture positive for B. burgdorferi 
	S 

	Antibody positive for B. burgdorferi by EIA or IFA in serum or CSF 
	S 

	Western immunoblot positive for B. burgdorferi-specific IgM 
	S 

	Western immunoblot positive for B. burgdorferi-specific IgG 
	S 




C. Disease-specific data elements 

VII. Case Definition for Case Classification 
A. Narrative: Description of criteria to determine how a case should be classified. 

Clinical Criteria 
Clinical presentation 
A systemic, tick-borne disease with protean manifestations, including dermatologic, rheumatologic, neurologic, and cardiac abnormalities. The most common clinical marker for the disease is erythema migrans (EM), the initial skin lesion that occurs in 60%-80% of patients. 

For purposes of surveillance, EM is defined as a skin lesion that typically begins as a red macule or papule and expands over a period of days to weeks to form a large round lesion, often with partial central clearing. A single primary lesion must reach greater than or equal a size ofto ≥5 cm in size across its largest diameter. Secondary lesions also may occur. Annular erythematous lesions occurring within several hours of a tick bite represent hypersensitivity reactions and do not qualify as EM. For most patients, the expanding EM lesion is accompanied by other acute symptoms, particularly fatigue, fever, headache, mildly stiff neck, arthralgia, or myalgia. These symptoms are typically intermittent. The diagnosis of EM must be made by a clinician. Laboratory confirmation is recommended for persons with no known exposure.

For purposes of surveillance, late manifestations include any of the following when an alternate explanation is not found: 

 Musculoskeletal system. Recurrent, brief attacks (weeks or months) of objective joint swelling in one or a few joints, sometimes followed by chronic arthritis in one or a few joints. Manifestations not considered as criteria for diagnosis include chronic progressive arthritis not preceded by brief attacks and chronic symmetrical polyarthritis. Additionally, arthralgia, myalgia, or fibromyalgia syndromes alone are not criteria for musculoskeletal involvement. 
 Nervous system. Any of the following signs that cannot be explained by any other etiology, alone or in combination: lymphocytic meningitis; cranial neuritis, particularly facial palsy (may beunilateral or bilateral); radiculoneuropathy; or, rarely, encephalomyelitis. Headache, fatigue, paresthesia, or mildly stiff neck alone, are not criteria for neurologic involvement. 
 Cardiovascular system. Acute onset of high-grade (2nd-degree or 3rd-degree) atrioventricular conduction defects that resolve in days to weeks and are sometimes associated with myocarditis. Palpitations, bradycardia, bundle branch block, or myocarditis alone are not criteria for cardiovascular involvement. 


Laboratory Criteria 
[bookmark: _Hlk32399277]For the purposes of surveillance, confirmatory laboratory evidence includes: 
1. Isolation of B. burgdorferi sensu stricto or B. mayonii in culture
2. Detection of B. burgdorferi sensu stricto or B. mayonii in a clinical specimen by a validated PCR assay
3. Detection of B. burgdorferi group-specific antigens by immunohistochemical assay on biopsy or autopsy tissues 
4. Positive serologic tests in a two-tier or equivalent format*, including:  
a. Standard two-tier test (STTT) approach: a positive or equivocal first tier screening assay, often an enzyme immunoassay [EIA] or immunofluorescence assay [IFA] for IgM, IgG or a combination of immunoglobulins, followed by a concordant positive IgM or IgG immunoblot) interpreted according to established criteria**
b. Modified two-tier test (MTTT):  a (positive or equivocal first tier screen, followed by an EIA in lieu of an immunoblot as a second tier test, using assays specifically cleared by the US Food and Drug Administration (FDA) for this purpose) (REF MMWR)	Comment by Brown, Jennifer: Cite
For the purposes of surveillance, presumptive laboratory evidence includes:
1. Single positive IgG immunoblot serologic test interpreted according to established criteria**
*The U.S. Food and Drug Administration (FDA) defines and approves serologic testing according to substantial equivalence to previously approved two-step approaches 
**blot criteria
*** Something about timing of repeated tests or interpretation of IgM EIA vs. IgG blot, etc.? 
IgM WB is considered positive when at least two of the following three bands are present: 24 kDa (OspC)*, 39 kDa (BmpA), and 41 kDa (Fla). Disregard IgM results for specimens collected >30 days after symptom onset. 
IgG WB is considered positive when at least five of the following 10 bands are present: 18 kDa, 24 kDa (OspC)*, 28 kDa, 30 kDa, 39 kDa (BmpA), 41 kDa (Fla), 45 kDa, 58 kDa (not GroEL), 66 kDa, and 93 kDa. 
3While a single IgG WB is adequate for surveillance purposes, a two-tier test is still recommended for patient diagnosis. 
*Depending upon the assay, OspC could be indicated by a band of 21, 22, 23, 24 or 25 kDA.



Epidemiologic Criteria 
High-incidence states jurisdictions are those defined as a state that had an average Lyme disease incidence of ≥at least 10 confirmed cases/ 100,000 population for a period of three consecutive years at any time prior to 2021. Those states currently are: Connecticut, Delaware, Maine, Maryland, Massachusetts, Minnesota, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, Vermont, Virginia, West Virginia, and Wisconsin., Low-incidence jurisdictions are those A low-incidencethat had an average Lyme  state is defined as a state with a disease incidence of <10 confirmed cases/ 100,000 population during this reference period. (http://www.cdc.gov/lyme/stats/tables.html). When a low-incidence state achievesOnce ≥10 confirmed cases/ 100,000 population have been observed in a low-incidence jurisdiction for a period of three consecutive years, they automatically become a high-incidence state and should switch reporting criteria.



Case Classification 	Comment by Brown, Jennifer: Should we maybe break this into two sections, one for LI and one for HI? That will make it easier for people to find the stuff that applies to them. Suggestions included.

High-incidence jurisdictions

Confirmed: 
a) a case of EM or at least one late manifestation with confirmatory laboratory evidence of infection in a low incidence state	Comment by Cervantes, Kim B: Change to Clinically compatible case?	Comment by Brown, Jennifer: Don’t we still want to have a confirmed case def for the HI states, even if we don’t expect them to use it much? (Because some states might do case investigation in lower-incidence areas, so they need a standardized case def too)

Probable: 
a) any other case of clinician-diagnosed Lyme disease that has confirmatory laboratory evidence of infection in a low incidence state
b) a case of EM or at least one late manifestation with presumptive laboratory evidence of infection in a low incidence state	Comment by Cervantes, Kim B: Change to clinically compatible case?
c) a case with confirmatory laboratory evidence of infection in a high incidence state

Suspected: 
a) a case with laboratory evidence of infection but no clinical information available in a low incidence state
b) a case with presumptive laboratory evidence of infection in a high incidence state

Low-incidence jurisdictions	Comment by Brown, Jennifer: I missed the discussion yesterday…did I get this right?

Confirmed: 
a) a case of EM or at least one late manifestation with confirmatory laboratory evidence of infection 	Comment by Cervantes, Kim B: Change to Clinically compatible case?

Probable: 
b) a case of EM or at least one late manifestation with presumptive laboratory evidence of infection	Comment by Cervantes, Kim B: Change to Clinically compatible case?

Suspected:
c) A case with confirmatory or presumptive laboratory evidence of infection, but no clinical information

Lyme disease reports will not be considered cases if the medical provider specifically states this is not a case of Lyme disease, or the only symptom listed is "tick bite" or "insect bite." 

Criteria to distinguish a new case of this disease or condition from reports or notifications which should not be enumerated as a new case for surveillance 
[bookmark: _GoBack]All jurisdictions are encouraged to perform clinical follow-up on persons with positive laboratory evidence of infection, depending on level of endemicity of Lyme disease in the jurisdiction, and consequently, on the positive predictive value of such laboratory evidence in the absence of clinical information. 	Comment by Cervantes, Kim B: Is this needed?	Comment by Brown, Jennifer: I'm not sure this belongs in this section

A new case is one that has not been reported within the same calendar year. 	Comment by Cervantes, Kim B: Or: A new case with confirmatory laboratory evidence is one that has not been reported within the same calendar year. A new report of presumptive laboratory evidence would not be a new case if the person was previously classified as a confirmed or probable case.


(Table omitted)

IX. Data sharing/release and print criteria 
 Notification to CDC of confirmed and probable cases is recommended for cases of Lyme disease. 

 Finalized data are published annually in the Summary of Notifiable Diseases. Longer articles describing and interpreting national trends are published in the MMWR on an ad-hoc basis (approximately once every other year). Summary data are also made available through the CDC Lyme disease website. 	Comment by Kugeler, Kiersten (CDC/DDID/NCEZID/DVBD): This is all different now, now that there is no longer a Summary of Notifiable Diseases. We’ll update. 

 State-specific compiled data will continue to be published in the annual MMWR. 

 No specific plans for re-release. However, CDC may re-release finalized data on ad hoc basis for research or public health activities in accordance with the Data Release Guidelines for the National Notifiable Diseases Surveillance System. 

	X. Revision History Position Statement ID 
	Section of Document 
	Revision Description 

	16-ID-10
	Updated case definition
	Modified exposure criteria to improve specificity of reported cases in low-incidence jurisdictions

	10-ID-06 
	Transfer to new position statement format 
	Added tables needed for electronic disease reporting. 

	07-ID-11 
	Updated case definition 
	Updated laboratory testing criteria and added endemicity definition 

	1990 
	
	ADDED Lyme disease to the NNC list 



