EXERGEN

C OR P ORATI ON

White Paper

ILERRIT
fed: Loy - B, FILZNE - FIATIREN - BERE - FxE - 22

{53
ERNERRY) L E R AERI RN ES
BEEREX, BENWERANZ S, BE. T

g, &5, BN, FeEEMRRZOMER, Bb
XS T ML, RERBRZOEE, HMER

VEERETK. BIRMSW, XLTAYES
BAKE, RENBEME, FEFEENEWRTT A
5, ERNERKINAZREIZRERNTTEA,
BeEtEE SRR, REWNFILE, H252E
JLEEASIRT BRI A SRS A E R
R T E AT A,

N

RENERREFEN—ITEESE, BAHEY
RWIERFIE, NERREAN TINZEREE,
KRR RE NN —FER, EiRS, ERIZMIZ
ILEFRLNE30% L. EXRFER, HFET
MEBERHEIFECEN—PNEERER, AR
NERWAR, mMEERWERIR, ZEVEHR
&)L F. PEARIQNEHEIRE R P 68
SEHELER, Z2HNEER, RESE Qi
Be HTImREERD, MERESLEE LI

BREKRERFER BIERRA, ERNEXHE
BT IR EIFEEER,

ENEREN, MZRAEELIZORE, &
mEEBEEESRERATHRO (BITER) KM
BomE . T EAAE M PN E ARG S5 ED
U ZEFEEMEE, BRERAT, RENEN
ZeRE, FE, Ttl, &5 s, NMRER
B BE, IRWERERNZNE, FN SRR
RIMER. o« MEPkREFII TEM, ERERE
RRZOmE, B20E Mz E R SLFR
B, REFIBMALERRAHE, EBRE—
MOWSERTT A BE M B P B X AT

ATNELEFERHARIZAT KRBT ANE R
MEEIRITTE.

Ael

il ]inQ by

Fishik (PA)RE BN EZ VEENRES EIR
o FhhBORE LR BN MR ER0.2°Co &
TR E T kFRENEPARE, FHENX

Exergen Corporation
400 Pleasant Street
Watertown, MA 02472
USA

Email: service@exergen.com
Phone: 617.923.9900

1/6
WP-901-CH-VO



EXERGEN

C OR P ORATI ON

RTEIODEFANILE, EIRKBRIT, PA
mENESKIR ERAABER, FEMNBTHRE
Mo

Tin B ENR

i B E N AR E & IEE T MOl £ /R
B, BxneErENERERMNRTEERF
EEFAE, AJLUEIERRREEFFTIFRARN
BEZREARERLFNE, BEZRAIFRE
IMSER. BEREEMIERETERE Ta
ShHHEMREXERER, RREREEHRIAS
FRERLABENSER NN, EHITIEN
NEZH], FEHRRERE.

BEREE
A BB R SR E A TICUMEE ARl £ 15 Bt

mE. BHRERNNESERARNSATDRE,
FEAXR—MEEIRTTA, ERXMTENERN
mESZGRERERIFOMEXE, FEXEE
Bt R R RHIF IR K.

EREET

HILEFRASR, RE—IARNE T E2RE
E., EREESPAREMFHYEEN0.437C,

EREESPARENHEELTER. KRS
BIERE, XMFREGRRHVERRTGX,

Fel7TE

BN @

B RENENIZZEEEM S AHAITRINES
REEZORE, FHEBANRKIFENEIR
. EnENNREE R RENNE,
FrlERATHERIRNEE, ERNERFERE
A2, NERBRARRWILEMBRARLR, R
EAERE, ERAEBEERR, MAFERXX
SR, WEXEERHIEENER MR
. ERXMITEN, CRRSEBNRTA
=—MEA, fEIBFEERFLNEBEN
[, EREENNESRS MohknEr NS5
RMERE. HebbarF NRFHzIBCRES FiTh
BORE. ERENREREHIT TR, 4
WEAKRNEREEES, MEbaE-ER
BENREES/ NTHDKEE-ERENR

Exergen Corporation
400 Pleasant Street
Watertown, MA 02472

USA Phone: 617.923.9900

White Paper

. o, RMEMRESRERE—H, BE
58 FREZE70.00£0.18C,

=1 (OF) W&

ERKENHFREITHE TIRERTER
BAWILENRANRENE, ZTUE, HA
ARWERENTE, SREREHEL, & Ta
EEEH. AMEIKEES R AICURERHEAD
TRIREMETTAATHRN, KMOERENE
KERF, RAE19%MEEF 0.5 CHER,
REZMIKNE, 20%EEDIN T XMHE

=
Jto

BR

BT WERRERTEREELERNAEZ— &
W E T BN EEA T R TEk R A B R
ik ERNERE, RTHRERESEEBENAS
MNMRERZENEMFFELERERNERAE
o CraigHE AN 20104 R RY ZR Si[Bl 1S i 25
18, EAKENEFR T RETT R RE SR
BEMARFEABRANER, SFERHIVEEN
EiY, BRTREITHAZ—MHFNTTE, KaraF
ANES TR ERCFREITTHKIRRE T
MREREHT TR, SRRPEREFRE
TNER FREARNZE—NMHRERKENIET 75,

RER T mEERN AR ERBURIEN S 71T
BIK, ERTERREHFEERZFLNNK,
XELMZPRRIBEFREREFAFEI LR
Ry E M.

RN E

iR (TM) RIEEEAIRBMEbk, EHXE
NWERESZRERTIERX. RIOHTME
ENERERRK, EENMETERE, WE, #®
FRO9 L1 IR S & ST ENIER (IRED) RYZT SR ST A 5
mEITEZEE, BALUNEMNSRNEE AL
kRS, KHRRNESESRIREAIELL,
Et et ESRNRE, SEEHAS
EERIPERNEFEMNRE. =25
£, FER, SHERETTHHRXAVRRZE B
HAZ, ATEERE, WRREITRERT2
ZUTHILE,

Email: service@exergen.com 2/6

WP-901-CH-VO

EXERGEN

C OR P ORATTI ON

—EFEREITENERNWMEE, FILURIESLER
MEERERLEZOREE. OENEMRE,
MRAEFEBIEXA TERIRELT, EAES
HixHH BT RS AL

ATHERENENAEEEZRHT TS
R, BENNERZRRMAN, £44THR
Efp (FASREMA) MLMRTFTRIE
ZoR, TMEESERRE 2 B —2IER
K, EMEFEER. EEERRITER,
WARENEREREDE, EtFEHNAI,
wRRES HERERER—, MBESFRMN
mEEXR, AEAREMIRKTMEE TN E5X
RREHS R T REHTT LR LU E & RO
PR, ARHONEBES, KATMERETAE
SARRBER R, FAitt, KETMRE T REEF
NEFNTHTETR, MAERTARBENGE
BRI,

Purssell{# B ENEE 1T (L I EESEERE
RESEMH, IIHPHAREEE L, TMIUER
— M A ERNEE A%, TMIEEE#36.65°C
, REEMIEHN0.78C, EHE, BRIRAB
Sehgal&F AN IR R FIEMRER BEHITTTM
MEER. MITNEILE, TMREERKTE
ENSERES RIFHERME, SENEERN
F—MIRREE/ L EUPERHYSES M,

s BN R

gishhx (TA) MEER—MRITINEEVNES
Ho BEIFKEE 2@ LIINEETHR LT AN
FEE KX EMNERN, STMIEEHELE, BH
MEEENTE, TERBNSFZEEENEE,
E—IMARFP, KMSERWEREL, TATE
B—MAERNERRNZE, REENH66%,;
BRI —THREM, TANEE —FERNTHE
TE, STMMEZWEMEL, TAMELEEE)LE
OMAEEE, TitusHFEAMREIELIMNER,
HATRETANEBEA1 E4% )L ENERHEL
H, SulemanZE ABTARENZEESPAREN
EEHITTHR, EUMRENE/ILEFEE—TFE
—2, ERFEAR, IM—HHRE, XL
Z R 5AI-Mukhaizeem&EF AW TR ERE

Exergen Corporation
400 Pleasant Street
Watertown, MA 02472

USA Phone: 617.923.9900

White Paper

R, ATRIATANBRERE ZRABRFHN—H
o

RoyF AT T —HAEMAR, MMN=iEL
ME2346 2 FMREO-18% ZRINEENTAR
B, fhFRFENEERENEE, XREX
NeESTEEEMNMIEREZE. BRTEF
WENELLERR, EHTARE>38.0° CX
>100.4" Fit, AIEXO-47RBiRILERER,

Bz BRET AR
FRLIINIERR ARG T RARMRRE, XLk
ENENE U —MELIM A LR RGN & A,
RIRIR - A (Pierre Hausfater) g T
202640 )LEF A AT IMRRITRERR M, FF
S5TMEERITHTTHR, ERE>38.0° C
BT, 1ZEEBEMETNERNO0.99, FHMEFUNIE
70.10, Ak, ZEARESGKAERN &
Ho NOFEANERHFITT KRB, 1R LIIR
ERERRKIEF—IMEENE AR,

fis DL 1AL

2 BRI IR —T BN AL, ESD
BRBMPFBAR ZRATRERESE R, H
FEWAE, BREEBRERE, SEmNELERMN
A, WhybrewE A —I KB &I,
mMESSHEKEE, NMEBIRMIAAEFER
ke, BancoF AR, &% (80%) L EFEEE
H£(42%)BEHFTUN, Chaturvedis ATEED
EN—IRRH MR R CNER, Mm115xM
E1R A X i 50 R A B SURME RN R (958
78%7H163.6%)ETIFEAR (2 51870.5%F0
40.9%), HEtAIEB 2 AR SMEE,

I RETHENEER T X RBENRLRRH, %
7ERLUR ) LEFRIES Y, EFEERBEH
HUREN 18 2T IERR TSR ATAES
EKF (GBI RRERIEERAIMIER) {6 A3k 53 77 5
RO AE ) LR ASRE AR, X2 ROBUAN AR (K
HITRE, AR TH-DPHNEENZ,

ERQINWRITES, MophollEEN E%Z 00m
ERNEETTE. AW, XRTEERPRESRF

Email: service@exergen.com 3/6

WP-901-CH-VO



EXEREEN

C OR P ORAT I

AR ERRETENRAER. &FHLIXEE
MEFXARIEE, FMAELTAEEM, £
HEEMELERN, ZFINFERNSHESER
BEE, Pickersgill¥ AX83%)LE (394, FiR
6~10%.44%, FiR11~15%)# TR, ™
PR EFENE. MEX)LEHIS(CPS) B IL
WX LB ZERARPARBNSS U TILEFRE
REL R, GAT5F U LEILE, sRE
SRITS AR AT T ERFRE T E,
HTRERE, NELEFRKEBEREIT,

%t

RIBUMELIE, WKREENRKERRTSH2S
U EEFESRRE T, FsbaEN&ERT
B FiRERE, FEBANCIAS EMTTIER
EBERENATREE X, FERIT—MANRZ
ERTRN L ENSRRET.

REFERENCES

1. Berkowitz CD. Fever. In: Tintinalli JE, Kelen
GD, Stapezynski JS, editors. Emergency
Medicine: A comprehensive study guide. 6th
ed. Mc Graw Hill: United States of America;
2004. pp. 749 - 51. [Google Scholar]

2. ElI-Radhi AS, Barry W. Thermometry
in pediatric practice. Arch Dis Child.
2006:91:351 -6. [PMC free article]
[PubMed] [Google Scholar]

3. Eichna LW, Berger AR, Rader B,
Becker WH. Comparison of intracardiac
and intravascular temperatures with
rectal temperatures in man. J Clin Invest.
1951;30:3563-9. [PMC free article]
[PubMed] [Google Scholar]

4. Robinson JL. Body temperature
measurement in pediatrics: Which gadget
should we believe? Pediatr Child Health.
2004:9:457 - 9. [PMC free article] [PubMed]
[Google Scholar]

5. Al-Mukhaizeem F, Allen U, Komar L, Naser
B, Roy L, Stephens D, et al. Comparison of
temporal artery, rectal and esophageal core
temperatures in children: Results of a pilot

Exergen Corporation
400 Pleasant Street
Watertown, MA 02472

USA Phone: 617.923.9900

White Paper

study. Pediatr Child Health. 2004;9:461 -
5. [PMC free article] [PubMed] [Google
Scholar]

6. Robinson JL, Seal RF, Spady DW, Joffres
MR. Comparison of esophageal, rectal,
axillary, bladder, tympanic, and pulmonary
artery temperatures in children. J Pediatr.
1998;133:5563 - 6. [PubMed] [Google
Scholar]

7. Maxton FJ, Justin L, Gillies D. Estimating
core temperature in infants and children
after cardiac surgery: A comparison of six
methods. J Adv Nurs. 2004;45:214 - 22.
[PubMed] [Google Scholar]

8. Hayward JS, Eckerson JD, Kemna D.
Thermal and cardiovascular changes during
three methods of resuscitation from mild
hypothermia. Resuscitation. 1984;11:21 -
33. [PubMed] [Google Scholar]

9. Milewski A, Ferguson KL, Terndrup TE.
Comparison of pulmonary artery, rectal and
tympanic membrane temperatures in adult
intensive care unit patients. Clin Pediatr
(Phila) 1991:;30:13 - 6. [PubMed] [Google
Scholar]

10. Hebbar K, Fortenberry JD, Rogers
K, Merritt R, Easley K. Comparison of
temporal artery thermometer to standard
temperature measurements in pediatric
intensive care unit patients. Pediatr Crit
Care Med. 2005:6:557 -61. [PubMed]
[Google Scholar]

11. Lawson L, Bridges EJ, Ballou |, Eraker
R, Greco S, Shively J, et al. Accuracy and
precision of noninvasive temperature
measurement in adult intensive care
patients. Am J Crit Care. 2007;16:485 - 96.
[PubMed] [Google Scholar]

12. Craig JV, Lancaster GA, Williamson
PR, Smyth RL. Temperature measured at
axilla compared with rectum in children
and young people: Systematic review. BMJ.
2005:320:1174 - 8. [PMC free article]

Email: service@exergen.com 4/6

WP-901-CH-VO

EXERGEN

C OR P ORATTI ON

[PubMed] [Google Scholar]

13. Kara A, Devrim [, Cengiz AB, Celik F,
Tezer H, Uludag AK, et al. Is the axilla the
right site for temperature measurement in
children by chemical thermometer? Turk J
Pediatr. 2009;51:325 - 7. [PubMed] [Google
Scholar]

14. Kresch MJ. Axillary temperature as
a screening test for fever in children.
J Pediatr. 1994;104:596 - 9. [PubMed]
[Google Scholar]

15. Childs C, Harrison R, Hodkinson C.
Tympanic membrane temperature as a
measure of core temperature. Arch Dis
Child. 1999;80:262 - 6. [PMC free article]
[PubMed] [Google Scholar]

16. Terndrup T, Crofton D, Mortelliti A,
Kelley R, Rajk J. Estimation of contact
tympanic membrane temperature with a
noncontact infrared thermometer. Ann
Emerg Med. 1997;30:171 - 5. [PubMed]
[Google Scholar]

17. Chamberlain JM, Terndrup TE,
Alexander DT, Silverstone FA, Wolf-Klein
G, O Donnell R, et al. Determination of
normal ear temperature with an infrared
emisssion detection thermometer. Ann
Emerg Med. 1995;25:15-20. [PubMed]
[Google Scholar]

18. Craig JV, Lancaster GA, Taylor S,
Williamson PR, Smyth RL. Infrared ear
thermometry compared with rectal
thermometry in children: A systematic
review. Lancet. 2002;360:603 - 9. [PubMed]
[Google Scholar]

19. Duce SJ. A systematic review of the
literature to determine optimal methods
of temperature measurement in neonates,
infants and children. DARE review.
1996:4:1 - 124. [Google Scholar]
20.Lanham DM, Walker B, Klocke E, Jennings
M. Accuracy of tympanic temperature
readings in children under 6 years of age.

Exergen Corporation
400 Pleasant Street
Watertown, MA 02472

USA Phone: 617.923.9900

White Paper

Pediatric Nurs. 1999;25:39 - 42. [PubMed]
[Google Scholar]

21. Wilshaw R, Beckstrand R, Waid D,
Schaalje GB. A comparison of the use of
tympanic, axillary and rectal thermometers
in infants. J Pediatric Nurs. 1999;14:88 -
93. [PubMed] [Google Scholar]

22. Devrim |, Kara A, Ceyhan M, Tezer H,
Uludag AK, Cengiz AB, et al. Measurement
accuracy of fever by tympanic and
axillary thermometry. Pediatr Emerg Care.
2007;23:16 - 9. [PubMed] [Google Scholar]
23.PurssellE, While A,Coomber B. Tympanic
thermometry-normal  temperature and
reliability. Pediatr Nurs. 2009;21:40 - 3.
[PubMed] [Google Scholar]

24. Sehgal A, Jyothi MC, Dubey NK.
Comparison of tympanic and rectal
temperatures in febrile children. Indian
Pediatr. 2003;40:135 - 40. [PubMed]
[Google Scholar]

25. Pickersgill J, Fowler H, Boothman
J, Thompson K, Wilcock S, Tanner
J.  Temperature taking: Children” s
preferences. Pediatr Nurs. 2003;15:22 - b5.
[PubMed] [Google Scholar]

26. Siberry GK, Diener-West M, Schappell
E, Karron RA. Comparison of temple
temperatures with rectal temperatures
in children under two years of age. Clin
Pediatr (Phila) 2002;41:405 - 14. [PubMed]
[Google Scholar]

27. Greenes DS, Fleisher GR. Accuracy of a
non-invasive temporal artery thermometer
for use in infants. Arch Pediatr Adolesc
Med. 2001;155:376 - 81. [PubMed] [Google
Scholar]

28. Titus MO, Husley T, Heckman J, Losek
JD. Temporal artery thermometry utilization
in pediatric emergency care. Clin Pediatr
(Phila) 2009;48:190 - 3. [PubMed] [Google
Scholar]

29. Suleman MI, Doufas AG, Akca O,

Email: service@exergen.com 5/6

WP-901-CH-VO



EXEREEN

C OR P ORAT I

Ducharme M, Sessler DI Insufficiency
of a new temporal artery thermometer
for adult and pediatric patients. Anaesth
Analg. 2002;95:67 - 71. [PubMed] [Google
Scholar]

30. Roy S, Powell K, Gerson LW. Temporal
artery temperature measurements in
healthy infants, children and adolescents.
Clin  Pediatr (Phila) 2003;42:433-7.
[PubMed] [Google Scholar]

31.Hausfater P, Zhao Y, Defrenne S, Bonnet
P, Riou B. Cutaneous infrared thermometry
for detecting febrile patients. Emer Infect
Dis. 2008;14:1255 - 8. [PMC free article]
[PubMed] [Google Scholar]

32. Ng EY, Kaw GJ, Chang WM. Analysis
of IR thermal imager for mass blind fever
screening. Microvasc Res. 2004;68:104 -
9. [PubMed] [Google Scholar]

33. Whybrew K, Murray M, Morley
C. Diagnosing fever by touch. BMJ.
1998:317:21. [PMC free article] [PubMed]
[Google Scholar]

34. Banco L, Veltri D. Ability of mothers
to subjectively assess the presence of
fever in their children. Am J Dis Child.
1984;138:976 - 8. [PubMed] [Google
Scholar]

35. Chaturvedi D, Vilhekar KY, Chatirvedi
P, Bharambhe MS. Reliability of perception

of fever by touch. Indian J Pediatr.
2003;70:871 - 3. [PubMed] [Google
Scholar]

36. Ellis M, Manandhar D, Hunt L, Barnett
S, Azad K. Touch detection of neonatal
hypothermia in Nepal. Arch Dis Child Fetal
Neonatal Ed. 2006;91:F367 - 8. [PMC free
article] [PubMed] [Google Scholar]

37. Pickersgill J, Fowler H, Boothman
J, Thompson K, Wilcock S, Tanner
J.  Temperature taking: Children’ s
preferences. Pediatr Nurs. 2003;15:22 - b.
[PubMed] [Google Scholar]

Exergen Corporation
400 Pleasant Street
Watertown, MA 02472
USA

Email: service@exergen.com
Phone: 617.923.9900

White Paper

38. Canadian pediatric society, Community
Pediatrics Committee. Temperature
measurement in pediatrics. [Last accessed
on Feb 2009]. Available from: http://www.
cps.ca/ENGLISH/statements/CP/cp00-01.
htm. Reaffirmed in .

6/6
WP-901-CH-VO



