. N
g International Society of

-
. Antimicrobial Chemotherapy
~ ~

APUA nNEwsLETT

+2fdz¥YS oTvs2

PUBLISHED SINCE 1983 BY THE ALLIANCE FOR THE PRUDENT USE OF ANTIBIOTICS

TABLE OF CONTENTS

Feature Articles

t-3S b2d 1

od l'YyaoAZ2IlI STLIHZ Y
AYLINPGAY3I | yYaoAz2
w2ae ¢azLAlOEKECESRENA O]

AYYy 20l a @S Of AyA
90 LINBSAONALBG2Y A
FSRPENS WS Iy

AONRPOALFE &a0GSgl NRAKALIY | ¢dzy

cd ! yas
! S ¢2dzYAx tayvYl .Sy aloNRdzZl az2KlFYSR /

< <

YyooA2a0 aiSsl NRAKALI G2 O2y NPt
-y D2

MA® ¢KS ySSR F2NJ Iy 2Ly | 00Saa 3t 2
GNBIFIGYSyd 3IdzZA RSt AYS
| SAYFY 2SNIOKSAY

APUA / |l SAC and Antimicrobi al Re

MM® omaildtr Ld K D/ / alL5
MH® I't! ! [/ KFLWGSN | LR

MOD ! YyooA2a0O wSaradl

Mc® !t!tlL{!/ wSOSLBk2Yy

[A1S t! ! 2y EENSEUEEEE EXEF +tAaA@ WB{S0O/A cz2ftz2g !t! 1] 2y



http://www.facebook.com/apuanews
http://www.apua.org/
http://www.ischemo.org/
http://www.twitter.com/apuanews

=~

International Society of

; AP U ® / @ Arlti/microbialChemotherapy
~
| AdNBééNJZ}\ya 0 KS ¢t 2

APUA Board Members

Lt !l /KFANI 1t! ! J+RIOBNI 1t! ! { SONBGF NE

CASNNB 615 S ORI ehme Nt Yedbinb s MeabbstaaRi afnani (Saudi

R. Gaynes (WSA)Ghafur S(I rchiaa)akhanS.anKainSA)LelCandm)y ki n

G. Levy Har a F(Arl\/gae:d(temrza)eM(UR(l)I ey (RUSMS)agi nur (DCanwdhdiat)e

International Advisory Board

(USA)

Ar

(USA)

Disclaimer APUA / ISAC accept no legal responsibility for the content of any submitte( . )
articles, nor for the violation of any copyright laws by any person contributing to this ngws APUA Newsletter Editorial Board
letter. The mention of specific companies or of certain manufacturers' products doeg n¢

imply that they are endorsed or recommended by APUA ISAC in preference to othersjof i

[AEALY 16062 6| {! 0wS@lI (KA DdzyddzNHz ot lydh I © w2ky3aSNI 6! {10

WI OljdzSa ! OF NJ 6CNI ¥I0O8HR | SeYlyy 6! Ypdaly {S2 o!{!0

/I NX2aS ! YIoAfS /dBOWEYy 0ad&EO26¢ ABAYWRY3I {Si2 o6l 2y3a Y2y3ao

CSNYI yR2a20KIHAS82 BERKAYDL® LAYIFAfT O G ERA{ KNdDASG LI dzZRA ! NI 6 A} ¢
aAOKFSEt . Syyrak of 2 Kyl #FNXIOFé] YO {GSFLyAl {dSFLyA oLGLERO
WSEY /I NISG 6CNIyQOISY YINRdAA A OYSYeYIONRY ¢KdzNE]1 & 6! dzad NI £ Al (
{d2A 0K W / KFEYyRe OLYREAY YdzyAy 6! {!WwW2ad @Fy RSNJI aSSNJ 6iKS bSi
tFGONROS / 2dNDIt AYy{ 6 ENKFYSOSNYSNI 6! {yyS +ARFGSNIo! {! 0

DS2NHS 51 A12a ODNWS®SpS@ge o! {! 0 +SNI +f I K@@EFDI A 6/ NBF ol 0
BAFR 5F2dzR O] Sol y2¥O0G2NI [AY odal flFe@NAkOl £t AS3aAKS 6. St IAdzvo

'Y KA 5NBAaaSNI 6aSESRNIEIOYR2 [dA & [ 2LISEAYI WRZ2ERI KSNY T ad KRS bSiFk
{KSN¥22R D2NbIOK BIPAR [&S (){A)/EIILJE(N.IBJL)KAY dz&d dzF O bAISNRL O

¢2Y D2gfAS0 6! dzZaGNkYdzh ObRS3Isl oYSyel o

Ly D2dz R 06! YO aAKIA bSOKAT2NI 6w2YIl yAL D

similar nature that are not mentioned. Errors and omissions excepted, the names of pr@prie- - z ! N A
tary products are distinguished by initial capital letters. a I )f I 3 7\ Y E| 9 R 7\ u ZCNU 2 )/ I a | D Y S }/ I
The APUA Newsletter (ISSN 1524  -1424) © 2019 APUA ORAG2NAI T | 33 ACKSIS YW Ky g2y ¢
Since 1983, the APUA Newsletter has been a continuous source ofcoammercial infor- i S . S R
mation disseminated without charge to healthcare practitioners, researchers, and-polidy / 2 y u NJ\ 0 dza y 3 9 R MUSM %CZ"QBSL@S
makers worldwide. The Newsletter carries #p-date scientific and clinical informationT] g = - I R 3 .
prudent antibiotic use, antibiotic access and effectiveness, and management of aftib th,/ 2 y. u NJ\ dZG y 3 9 Fh)\dmaﬁ’(N\M\lJ . a¢f\ I 9 )
resistance. The publication is distributed to over 7,000 affiliated individuals in more thah 10 d = » < A NG ~ ¥ AA. ¢
countries. The material provided by APUA is designed for educational purposes on / 2 y. u ‘y\ Y] dZG y 3 9 RB}\EU %I\H{ O ZIN‘N\KM h
should not be used or taken as medical advice. We encourage distribution with appropriate ' - i = \NE A 1 X
attribution to APUA. See previous editions of the Newsletter on the APUA website. / 2 y u J\ dza Y 3 9 Rt;eu %I\B{ G)Z U NWS
*APUA welcomes contributions and Letters to the Editors. Please send us you / 2 y ' J\ (_) dza Y 3 9 R:)?\I UC')ENNWS f { CIS ﬂ eY
thoughts and questions. Names will be published but not addresses. All content ma
be edited for style and length. Please emailsecretariat@ischemo.org

lt! 1 bSoaft SgSNI +3


mailto:secretariat@ischemo.org

YyaoA2l StLIHZ Iy Ayyzdkea@dS Of Ayaol
YooAz2zoaO LINBAONRLIB2YAaA AY LIN
w2ae HFH2CNBESRIODI NAEF WSS AGS [+ Yé
"Lb{9wa | MmMoy ¢SIY HH LYFT2NXIlIoa2y {OASyOSL 2y X aANERNIES t &N
I SFEGK . AT °Blra9awwByyBaTArRNIANEAGS tI NAA MoX CNIY

w2348 ¢a2LINICNBRSNAO O YIENR YL {SRWS49'L393US [ Ye

az2zdl0 lyosaoA200 LINBAONA L AWNR UROOIzZNI Ay LINAYLIFNE O NB
ASKkYABSNBE LINBAONROAY3 OFFYy 0Bl RS YDAz A BazNB a4 838 NIGK S
NBld2yad CANRGE @I LINBaONISosNBa R-SNB a2 BSAHT EMNBAGSERRNIFAFYD S
ARSYoaUOlIoa2y 2F GKS O dzA XY GISNIFW OS>~ 6 6k HIFLOSIOW/ERINRMEAEIN
JdzZARSR o6& o6 OGSNRI§ NS aR A BSOS ARG 2SHOTD deliNBEHESE |
O2yoeydzZ ff& OKFIy3IAy3a | yR kIKEKISA OANE/RY YL & N I2NB By U o 28
GKSaS "WOKIOAI& tex SEGSNYIfLRAROOD2 BRI f 4 8B2RK I & &S al kS i K
LIKE dA OBRWI Ay3 O2yRAa2Y &S Wailzhio OSE 02D RldaNBYYwE WSRR 6 2 E
UyFyOAlf LINBaadaNBa AGKAY |l Yi&kKSA 2k33af20 KKGIRNEI KB A ANili $§ BDS
I f&a2 AybdsSyOS I'yoaoi®sa O LINBGEONALBZ VI mﬁw-eﬁa@j@fézé GKS Y
AAYLIX & SELXIFAY (GKS RSOA&A
t KEaAOAlLya OFy dzaS Of AYAOFNBLMNWHOaOS 3FdzA RSt Ay Sa o/t
FEOAEAGE (3 LINBEDNA LINBy ( SEIGHA A (RF GdzY $2iya ONRGSNRALE 6
O2y Gl AyAy3d NBO2YYSYRIo2yad IRNRIKA O {3 NRAY 'ENGBdsTISMA IS NESAN:
0F&a&SR 2y AO0NEBYykBOHSBINIRSYROSEE S NBS IRALY OWK HiG G KS LI aSyd
G2 dza8 Ay OfAYyAOLf LN} Os0OS OFras 2F 2LKIKI
0 S OI dza S 27T lj Sinusitis in children (orginal CPGs) Hospitalization LINR O f é Yao o 5 él:l |
6t NBS [ Y 2| comons (g ol y taz o S ,®7\f§
l Yo A 3dz2 dz& e _ oot g ¢ K S F NBIF G @
KSGSNRIASY S2H "= e L — NAIKG RAALI L &a
I £t AYyAOL ¢ RS , GKAOK GKS NBO2)®
aea l:l S Y a 0/ 5 { Reminder Risk factors Excluded rom é I y y 2 L,J 0 S [ LILI A
RSOSE 2LISR U 2| emom ffivi oo
S fFRSNEKSAS | row e t 38 0 6 CA 3 dz\
AYLX SYSyd /| ww RAA&LX @SR 2yt ¢
F 2 NMOA B @FEINGISE $Sd2 NBEO2YYSYRSR
AT 0200a0 OK2aSy 2y LJ- 3
| 26 SGSNE . & yoaorz2o00 £MBAC
I R2LJo 2y o8& RAALX I &a 020l
ft2¢ 0 50 dra “INBEO2YYSYRSR- |y
LINE A RS NB Jt 16KSS | Aly i i MINEO2YYSYyRSR 'y
F2N 2yte | fulmcmsmrlé Bbl SR (1250 KSN g AGK
27T BSUY SR ; y LINR LISNb Saz g SA
LINRUf S84z | yR LKEAAOAI YA YWRISEANBYR 2AR"ORXEEOMA GIND 8IS SE § &I
G§KS NBO2YYSyRIaz2ya (2 (KK2NIS2 dya SRI 0y (BKS oSBLIS NIk S
RAGLIX I & 2yfeé GKS O2yOf dZAaRByYOR Tl y o dDMZe TP 20ii2¢ KINKSSO 200501 iSS MK
NI o2yl ST FYyR (KAA OFy dzRISANG 2/ SEREENGIxSYy ¥ 0 D2 g ORS ¥ &
GKSaS aedaidasSvyaT O6AAAD (KEY OANBdzYISY I RRY QiR G.IS Niae S adzsn
YIE@gA3IriSo lyodAz2o0& I NB &ASL¥WNI GSR Ay
1 ¢KS lysaoAz2e00a 2y GKS NARIK
25 RS&AIYSR F /5{{ F2N LINKNB NBKNIOSEBR2 !yl ARl B Lt kS
2OSND2YS (KSHPE BHK2NIEG 2020 A DS MBR 2% SYOLF 08 2N I NB
dz& F 0 A f A Q'8 YIRNA RS LIRSDA aAA2y ¢ KBR 0S/m0 A@&d®R 22y GKS ¢ §
GNBFd LI eSylda sAdK AyTFSOo 2ldNB RANISI SFB@Y! yaorzl St LI K
hy LI 3S mI (GKS LKeaAOAly &»Sa800xay SokiS) Ra & SING S yY R K

3 Pt !t dzyRSNJ GKS dzALIAOSa 2F LYGSNylaz2yl


mailto:rosy.tsopra@nhs.net

LINR LISNB Sa® ! ROyl 382 dza HIONPILIBINDISE WEZEE 2 RO RPBDGRIE ISy
ANBSY 02E 685030 yINNRg LIANSSOIINIANSG ® 25 A & lyRGIRBEIOT SRRz
LINE LISNB S& FNB Ay Fy 2NagRBSe02ky 6 6ME$O SN R dza] NEoA

|
SiS0iavd b2 O62E Aad RAGLIMBEBROYYT GKS LINPLISNbBSa |1
2

dzy1y26y® E KSAIKG A& o LINRLSANESA WIS (i wikidk RIS RAZS &\SR K
FgNAOdziSR o0& GKS SELISNIEZyrYyARKSD /LINDBE QNS 6 S§(HS NS K/THSARA
FNBUOALE AyGSUS ABSYINET S BERKGS [ iz8@ §i & WzR ySara OME © g v EH
glra tSIENYG 6AGK "NVPRI KRadiK B O | f 32NRAGKY
G2 I 1y26ft SR3IS o6 asS 0odzf é 2 SHNRX{IBYteDd dSHWRSUGRS € A
1y26t SRIS 2F | yadoAz2oO SBIBSNI AW A @F & Wdldalah TRoGd yA pSHaT

pd 222REBBIDRIARSE AySa F2N (K
lyooAz2l St LI 6l a aasSaa éF“e|dfzédztuiJKétéz)\éCS)\NJymBéALwA-m-zmzzl\féx\ﬁﬂﬁm-
A0 dRMSaEAadd A& a2y 2F 6SAaARQKNEB AREVOMYMVES CHlidiNE LIS NGO 1
KSfLISR LIKeaAOAlya (2 SEu:Nu Lo21 £ of ISy 2 1 BIOR ¥ YBERA O3y § & (2
LI oSy ia F2NJ 6K2Y /tDa LJNJJNCE@O\SRSERdz)\FYSfAySE&J()\'ON\IINa]' Y$S
NBEO2YYSYRIFIa2ya onMm: R S IINEpIapS H yerpYdm S pINE NI NI G S
Bl t dzSYocdEmnG £ &2 AYONBFI aSGR WKSIBRPA B 3O0BYUROY NS OAFo
0 KSANI LINB&ONR Lo 2 y & LI 12 NzSI IKrSeLBI20NIl @ Syelasl Sorty: ;T2 NJ | Y a YA Ol
¢KS dzaloAfAGeE 2F ! yooA2l Bt A AYIAGF2dy®SEdadTno’dsS SEOSE
6{eadsSy !aroratAaide {O2NB /K Aw maiO NEnRE T XqGoAYghES O iLJF Nb O dzt
I LILINBOAF GSR GKS NILARAGE y@TadBS8a/ NEBIIAYSNR T &R Of Ay& S
RA&ALI F@SROS (KS O2yairaiSyad) eIRBAYNBHNFY DS & LINR2BIA SWAIRY |
FYR GKS 20SNBASSG 2F UKE aBROAFF 2H0VMLINGEBBID Ay |y
It LEAFS SNF I OS o hPd ¢ aASHNH2AVI NAaz2y 2F (62 |

oraSR 2y 3JdzZARSR ylI @Adlazzy
lyaoAz2l St LY O2dzxA R KSf LI (22 ALYINENRADST | YD AIRRDLIAING a DRA (ua
AY LINA YENEB @ OIKNSE LAYy I LK &#RANISYWE Y ( B LISIENI DN 2y | TiSWi K §
NEO2YYSYyRIaz2ya F2NJ  &aA(dSR2 yLa F 2@UNG TAHWERBWKN 7 Y 2
NEO2YYSyRIe2yada SEA&G Ay /mtnRba X¢ ARAIMBESIIFWKA YITK SDtCBA 42 t S B G
2F $SAIKGSR IYeo)\zeO LJNEN.EScmayéYééwRuliazyaazizi\wﬁamélyaj%a
O2yURSYOS Ay (KS aeaidsSvy: SOEeLJtR\AOaAth|m3®rzw\amsms@/29wasz RG
LINE OS a & 623y I &Ay/SI SNF I OST (1 RNIMBKINR aIBNK Sa@®S¢cKS SEI YLX S
NI o2yl tS dzyRSNI&AY3 NBO2 YRASHRWeRAM a SR/ RL WHMDT y IRE& 2O
YR NI}LARf&@ dzASR o6& LIKeéaADAYANIEade Ol np1 wl KSFR 2F LINAY

MM® a AStif SINDGIS NF I OSS Ay F2NNI ¢
Ly GKS Fdzidz2NBZ ! yoaoAz2!l St Lyl NNAfofd So NBE@ASWS @FS R Sa2A 35t $ «
KSIfGK NBO2NRA YR  dzLIR QI SAR/ A @ ld4l 2 YRISEOMFAfATYSY  a(SHRNI INE 2
SEGSNYIFE NBaz2dzNDSasx &dzOK HinamyppaydpN® o A2t 23A 0t 2064 SNDI
YR RNHZA RIGFEOoIaSad ¢KAamME ozl YYD CGHYawIRY o 2F & A EFINI LKAz
LIKEAAOALFIY&d 2F |ROFIyOSa AVNYVSRIOIOS TN (FIROKS AXY o MBI fI
6Sdad LIKeaAOAlya O2dzZ R 0 SO dzeS2NIES RE2 RIY dZBBEf Ao/ YiSNIaZ® 2 G
ol OGSNAI f NEaA&aildl yOSs o6e&aSR INBR2 Nd2inWyEFRMI ali K S LINE LIS
W OGSNALI £ 0 ABEVRENVEASR %gymmztﬁmmmﬂl\lmmzmqu I aAy 3 ¢
Ffa2 06S O2yRdzOGSRXE (2 I & &'Syasa0 AizkeSOaA YL OCA IR 'uyK&oAvESCSZ
FyYyao0A200 LINBAONALI2Y | dz t/AtumaadLleyv@m&wmmmm 01 yC

Mnod [-1SR wWiAlyo26 o02ESay | y !
Cdzy REgzARAY3I o6l a 200G AYSR FHNENT KA Yy ASY¥FOE BRada EaASl o2
RS {SOdz2NAGS Rdz aSRAOIYSYdA 2YB RREATWE RBRIRHA § & TR S+ Adadyt i
6!'b{avdnimwk ait ! t NE2S Ol / @ WILKzANHBNK PLI2 dzNJ
aASdzE t NBAONANB (Sa ! yooMpdl|jdzdBNIHSamE Ay A 2F F2 N A05Sdgl
Fyao0A2a0 LINSBAONARLI2Y B0 ® t/NRPLSIONR yf B IRBNKHA 5ND a2 EdeR ¢ H 8
¢ SOKY 2 tH nlwyfofd ¢olp
wSFSNByOSa Mc ® ¢ BALINAAGI LINEFSNBYyOS S
MO CESSIUANAS U YO NBIIH £ Sy OS 2Ry 0¥y ERMAEENDAES Ay Of AyAOLr ¢
lYyodoA2o0O t NBAONA L2y a ! Y2AYLAIK!A{O! o 2o /dzt(I1B0 MNFe d/AR DI \FAAral 3o
Hawmmw adlnmc T o grpoydmy cn ood



https://jamanetwork.com/journals/jama/fullarticle/2518263
https://jamanetwork.com/journals/jama/fullarticle/2518263
https://jamanetwork.com/journals/jama/fullarticle/2518263
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-0691.2010.03179.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-0691.2010.03179.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-0691.2010.03179.x
https://www.sciencedirect.com/science/article/abs/pii/S0924857912003676?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0924857912003676?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0924857912003676?via%3Dihub
https://www.bmj.com/content/318/7182/527
https://www.bmj.com/content/318/7182/527
https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(14)61404-X/fulltext
https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(14)61404-X/fulltext
https://jamanetwork.com/journals/jama/article-abstract/192017
https://jamanetwork.com/journals/jama/article-abstract/192017
https://www.sciencedirect.com/science/article/pii/S1198743X17301258
https://www.sciencedirect.com/science/article/pii/S1198743X17301258
https://www.sciencedirect.com/science/article/pii/S1198743X17301258
https://academic.oup.com/jamia/article/17/1/25/704846
https://academic.oup.com/jamia/article/17/1/25/704846
https://academic.oup.com/jamia/article/21/e1/e107/789987
https://academic.oup.com/jamia/article/21/e1/e107/789987
https://academic.oup.com/jamia/article/21/e1/e107/789987
https://academic.oup.com/jamia/article/21/e1/e107/789987
https://academic.oup.com/jamia/advance-article-abstract/doi/10.1093/jamia/ocz057/5488097?redirectedFrom=fulltext
https://academic.oup.com/jamia/advance-article-abstract/doi/10.1093/jamia/ocz057/5488097?redirectedFrom=fulltext
https://academic.oup.com/jamia/advance-article-abstract/doi/10.1093/jamia/ocz057/5488097?redirectedFrom=fulltext
https://academic.oup.com/jamia/advance-article-abstract/doi/10.1093/jamia/ocz057/5488097?redirectedFrom=fulltext
https://academic.oup.com/jamia/advance-article-abstract/doi/10.1093/jamia/ocz057/5488097?redirectedFrom=fulltext
https://academic.oup.com/jamia/article/25/5/585/4598305
https://academic.oup.com/jamia/article/25/5/585/4598305
https://academic.oup.com/jamia/article/25/5/585/4598305
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-8-21
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-8-21
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-8-21
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4419953/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4419953/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4419953/
https://hal.archives-ouvertes.fr/hal-01653329/document
https://hal.archives-ouvertes.fr/hal-01653329/document
https://hal.archives-ouvertes.fr/hal-01653329/document
http://ebooks.iospress.nl/publication/46397
http://ebooks.iospress.nl/publication/46397
https://www.sciencedirect.com/science/article/pii/S0933365718300873?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0933365718300873?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0933365718300873?via%3Dihub

MT® [-l FNBWOAFIET CSSRAY3A K2RNRAF BAX. oY ZeayiSortysrd & as
YSUIKSdNA&aO AYaLANBR LWYYHRSYbSERKY DA 2 WE &NY IHA MEESE paSIF
! RO yOSa ALYY & LB INB dRNB / 2 YoLiddy y 3 YR

PLILIE ADF §2MAYISNI LYOISNYydergd f | 2 ifaid Sai&d§va g A vdRESRLIIAT S
cno RSOAaA2Y  &dzLJLI2 NI aeaisSva
My ® . | eSil NDKS®R STSOeUSYSaAINBEONWFRNI | @2y LINAYI NE  OF !
G§SOKy2t23e (G2 AYLINRGS INBPOWNESONE @ASIR Lo dEMIONG DA A A

$wmamwmwmm@ aH
i K$ ya NG BiSad K
UKS & fy dzYi K SK DI

o3
N
<

(ﬂ’ET”C:‘Z
TR Cad>> ~ H R &j)

RO >N —
N <
-
=

N
u»
<+
No

W S )
RQ R >
wwn

<<, Oz B
R U» My

THC<, Z O T
O«

i
dz
A

DN O Uy

e fx
O

IKGBRUKSNS&K
NRYSGIY2t3 6

=

E|
S
S
A
A
A
(]
ii

P O 2
wo @ H g o ©
Qo ¢ =

> O O

¢
L.
2
G

u»

Pt! ! dzyRSNJ GKS FdzalLlAa0Sa 2F LYGSNylaez2y


https://link.springer.com/chapter/10.1007/978-3-319-96451-5_3
https://link.springer.com/chapter/10.1007/978-3-319-96451-5_3
https://europepmc.org/abstract/med/27318068
https://europepmc.org/abstract/med/27318068
https://europepmc.org/abstract/med/27318068
https://academic.oup.com/jamia/article/22/1/236/834243
https://academic.oup.com/jamia/article/22/1/236/834243
https://academic.oup.com/jamia/article/22/1/236/834243
https://academic.oup.com/jamia/article/22/1/236/834243

