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Lyme disease is the most common vector-borne disease in the United States and Canada, Table 1. Description of Studies Included in Review Three analyses were conducted with tick abundance, a proxy for Lyme
and the incidence rate is rising. Understanding the causes behind inter-annual fluctuations disease incidence: 1) climatic moisture, 2) temperature, 3) temperature +
of Lyme disease incidence can help warn healthcare providers of upcoming outbreaks. Authors Type of Study Location Tick Collection Method Ticks Collected  Tick Life Stage  Established  Climate Collection moisture. Risk of bias was genera”y rated “low” or "probably low” and
Populations? Method . . " ” .
qguality of evidence was rated “moderate” for all studies.
. . . . . Amerasinghe et Ecological Maryland, US Hunter-killed White- 3,434 Adult Established County-level
The primary vector for Lyme disease in the Eastern US and Canada is the blacklegged tick, al. 1993 tailed deer Weather Stations
Ixodes SCGpUlGI’iS. Lyme disease in North America is caused by the transfer of the Borrelia Berger et al. Retrospective, Rhode Island, US Drag-sampled 1,608 Nymphs Established Data Logger + A pOSitiVE, moderate-strong relationship was observed between climatic
burgdorferi pathogen from the tick to people during feeding. I. scapularis tick abundance is o el eather Stations moisture and tick abundance (r=0.82; r>=0.56 to 0.64) in 56% of studies.

. . o . " . Berger et al. Ecological Rhode Island, US Flagged 1,474 Nymphs Established Data Loggers h Iati hi b di o £ h ab d di di
considered a good proxy for Lyme disease incidence, particularly the density of nymphs. 2014b The relationship was observed in 60% of nymph abundance studies and in
Nymphs represent the middle life stage of the tick and they are the ticks that bite humans st R s Uiseeeiied e e BoRabhE Do bRRRE 71% of studies with a few months time lag between climatic moisture and

stfe xperimental, Ecologica i : . . . . . :
and potentially spread Lyme disease. Laboratory studies have shown that I. scapularis ticks . | y . tick abundance. The relationship with climatic moisture was rated as having

. o . o . Burtis et al. 2016 Retrospective, New York State, 1) Drag-sampled, Unspecified Larvae, Nymphs  Established County-level “« ff . Y h f d . d . h | . h . b
are highly sensitive to the effects of temperature and relative humidity in ways that affect Ecological, Time Series Us 2) White-footed mice Weather Stations sutficient” strengtn of evidence, inaicating that a relationship exists but
their survival, life cycle, behavior, and ability to transmit the B. burgdorferi pathogen. G ET CHPIEDES more research is needed.

Clow, et al. 2017 Ecological Ontario, Canada Drag-sampled Unspecified Larvae, Nymphs, Newly County-level
Adults established Weather Stations . . _ .
The potential for Contracting Lyme disease depends on three key factors: 1) the abundance Gabriele-Rivet et Ecological New Brunswick, Drag-sampled 5 Larvae, Adults Not Satellite While reIatlonshlps were observed between tick abundance and
. . : . . . al. 2015 Canada established temperature (70% of studies, r=(-0.89) to 0.93; r’=(-0.56) to 0.34) and
of the tick vector (the density of host-seeking nymphs being particularly important), 2) the - N | | P (70% , r=( ) ;= ) )
o . . . atewood et al. Ecological, Time Series ~ Northeastern and Drag-sampled 35,846 Larvae, Nymphs Various County-level temperature + moisture (38% of studies. r2=0 50) direction and magnitude
prevalence of B. burgdorferi infection in ticks, and 3) the contact frequency between 2009 Midwestern US levels Weather Stations d not be determined. The st H ’ ¢ d ’ ted
. . . . : . . . coulda not be determined. e stren OT evidence was rated as
infected ticks and humans. This systematic review is an attempt to examine the first factor, Goltz & Goddard Ecological Northern Drag-sampled 262 Adults Established Unspecified i o o for both | d tg o )
: . . . . INadequate Tor potn analyses (data Not shown).
the abundance of the tick vector, by teasing out the important climate variables that affect gy Mississippl, &3 . y
| laris tick ab d in N h A . d b L di incid Hayes, Scott & Retrospective, Time Connecticut, US Drag-sampled 6,165 Nymphs Established Nearest Weather
. Scapularis tick abundance in Nort Mmerica and, by proxy, Lyme disease inciaence. Stafford 2015 Series, Ecological nymphs/ha SHETIGH Table 2: Tick Abundance and Climatic Moisture
Jones & Kitron Ecological, Time Series Northern lllinois, 1) White-footed mice, Unspecified Larvae, Nymphs  Established Nearest Weather
2000 UsS 2) Drag-sampled Station CLIVIATE
0 BJ ECTIVES AUTHORS TICK VARIABLE \fk:‘:'g; CONCURRENT TO TICK 51;\‘:;5: ('DCI:‘L g;R:gJ?; ST';i';SI:SOF
Khatchikian et al.  Ecological, Time Series New York State, Drag-sampled 19,602 Nymphs, Adults  Established Satellite | VABRIABLE?
2012 US AMERASINGHE ET Tick Abundance Piac 0-12 months prior Stepwise multiple Positive™®* 2=0.56
: : : : : : : : Leighton et al. Retrospective, Canada Humans and domestic ~ Unspecified  Larvae, Nymphs, Newly County-level S RS0 AEIes) BREYSImMEssEEHERs) HHcanregtestian
The ObjeCtIVE Of this SyStematIC review was to describe the way that climate variables are 2012 Ecological (nationwide) animals Adults established Weather Stations BERGER ET AL. Tick Abundance W I —— A—
affectlng Lyme dlsease |nC|dence. ThIS Wl” be Carrled out by examining the effeCtS Of Cl|mate Levi et al. 2015 Retrospective, New York State, White-footed mice and 447,638 Larvae, Nymphs  Established Nearest Weather e (Hymphs)
variables on /XOdES SCGpUlOI’iS tiCk abundance. Ecological, Time Series usS Eastern chipmunks Station ———— R . 6 14 daye prior n:é):tliyvigi::gr:\?al N
Oliver & Howard Ecological Appalachian Tralil, Drag-sampled 46 Larvae, Nymphs, Various Data Loggers R BlrR0s) regression models
1998 US Adults levels Aoolving AlC ¢
. : pplying o
M ETHOD S Ostfeld et al. 2006 Retrospective, New York State, Drag-sampled 3.59-21.07  Larvae, Nymphs  Established  Nearest Weather L = = I:,mf:;dazr:;f Prec o a‘:fnaJ:,Zr\',Z:;ZZ) logistical regression
Ecological, Time Series UsS ticks per 100m? Station models
Tick Abundance -
Ostfeld et al. 2001  Ecological, Time Series ~ New York State, Drag-sampled Unspecified Nymphs Established  Nearest Weather GOLTZ & SODDARD (Larvae and Prec (a:r;t;':q°e'::usrz::;t) Univariate analyses
: : : L. : us Stati Adults)
A systematic review was conducted using the Navigation Guide, a methodology developed aon HAYES,SCOTT& | Tick Abundance  Vapor Pressure
] ] _ i i . . Schulze & Jordan Ecological New Jersey, US 1) Drag-sampled, Unspecified  Larvae, Nymphs,  Established Data Loggers STAFFORD 2015 (Adults) Deficit CahcyTiem AT
to review environmental public health literature and note the risk of bias, the quality of the 2005 2) Walkirig sufveys Adults e s e e - ] k
. . . . JONE KITRON Tick Abundance Wihter Prec -8 months prior pearman'Ran Positive* 2=0.64
evidence, and the strength of the evidence of an exposure-outcome relationship. Schulze et al. Ecological, Time Series New Jersey, US Drag-sampled 3,416 Nymphs Established  Nearest Weather 2000 (Hymehe) Hantiany) Correlation
2009 Station OLIVER & HOWARD Tick Abundance — B RS B Spearman.Rank Positive™ Gy
Figure 1 SyStematiC Review PRISMA FIOW Diagram Vail & Smith et al. Ecological New Jersey, US Drag-sampled 2 to 10 ticks Nymphs Established Data Loggers 1998 S correlation
: 1998 per 100m? VAIL & SMITH ET AL. | Tick Abundance b Corcarrert St Erast
— Werden et al. Ecological, Natural Ontario, Canada Drag-sampled 1,354 Nymphs Various Data Loggers 1998 il Seees!
2014 Experiment levels
_g Records identified through * significance at p < 0.05 or lowest AIC score, ** significance at p < 0.01. Abbreviations: prec, precipitation; RH,
. © database searching relative humidity; AIC, Akaike information criterion; ANOVA, analysis of variance
A literature search || & (n=1911)
=
was conducted on || 3 CONCLUSIONS
October 4, 2017 _
and found 1911 Ressrdsatier duplicatas rempuad 2 As climatic moisture increases (especially when measured yearly or 0.5—-2 years prior),
articles using the o= 1508} tick abundance (and, by proxy, Lyme disease incidence) increases. However, more
electronic = l o ds oxcluded - evidence is needed to confirm this relationship. Nymph abundance studies, a more
= ecords exclude Risk of W : . . :
databases Scopus, || § (n= 1425) uman accurate proxy, was more likely to show this relationship.
. A S N S infection i
PI’OQUESt; A Records screened S greatestin |
(n - 1508) = I NOt Original researCh ® NOt in North America b\ . |ate Spring ‘ /i . . . . . . . . .
Pubmed, and Web e Ticks not collected ~  Not studying Lyme \\ and summer Climate change is predicted to increase precipitation in Northeast US/Canada, which
. e No climate variables Disease e . . . . . . .
of Science. « Wrongtickspecies ' Not B, burgdorferi will likely increase tick abundance and therefore the rate of Lyme disease incidence. it
h, Understanding the ways that moisture-related variables, like precipitation, relative
. SUMMER | Larva < q- . . . . . .
In the final z v I —— & humidity, vapor pressure deficits and desiccation events, are affecting the I. scapularis
. = Full-text articles assessed d . . . . . .. . . T
analysis, 21 5 for eligibility — (n= 62) tick population will prove vital for predicting Lyme disease incidence and aiding Left and Right Pictures from CDC:
: o _ . . _ L
articles were (n= 83) o Bxcluded ifsaratorysonlyresearch Ties oo prevention efforts in the future. https://www.cdc.gov/lyme/transmission/blacklegged.html
iﬂCl uded ] outdoor fieldwork for tick and climate collection)
s e Excluded studies whose primary purpose was to
develop risk maps or future projections
v e Excluded studies whose main research question CO NTACT I N FO T H E G E O R G E
was not related to climate effects
- Studies included in WAS H I N GTO N
= qualitative synthesis Anita D ik MS. MPH Candidate E il- d ik d
3 (n= 21) — | | Nita vesi .an, , | andiaate, cmall: adesl fan@gwu.e u U N IVE RS I TY
= Milken Institute of Public Health, Environmental and Occupational Health Department,
George Washington Universit
= 5 5 Y WASHINGTON, DC




