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PHARMACOEPIDEMIOLOGICAL METHODS,

By: Hardik B. Matalia

| CRITERIA FOR THE CAUSALNATURE QF AN ASSOCIATION:

* The “Criteria for the causal nature of an association” were first put forth by Sir Austin
Bradford Hill in 1965.

*  The best known description of them was in (he US Public Health Scivice's fiest Surgcon
General's Report on Smoking and Health, published in 1964.

association, Essentially, the more criteria that are present, the more likely it is (hat an
association is a causal association. The fewer criteria that are met, the less likely it is that
an association is a causal association. T
Ty -_#::.-l.,u,. H-El.-l"
Table s Criteria for the caual nature of an association

—

2y S ; ;
(1} Coherence with extsiing information (biological
Plausibality) :
(2) Consistentyof the association
(3)-Time sequence— ¢1s
() Specificityof the association
(3) Strength™of the association
(a) Quantitative strength
b} Dose-response relationship
(c) Study design

I. Coheience with existing informition (biolygical pla usibili!ﬂ:

\_PT."_{: 5'3’

* Colierence with existin g'information or hiologic.al Plausibilir (}'&f’s refers to whether the

association n1akc;__1s‘én§.r_:: in'light of othe: types qf‘in!‘omz-aFi(_)_n \*T:-.ilable in:hcligigpure,
which include dzia {rom other human studies, data from studies of other related
Questions, data from animal stuales, or data from In vitro studies,as well as selentific or
pathophysioogic lheory) ' ;

: ) &z .
* Example : the associmion betwecn cigarettes and lung cancer, cigarette smoke is a known

Ccarc ‘nozen, based on animal U in bunians, it is known to cause cincers of the head

o
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and neck, the paricrcas and the bladder. Cigarette smoke also goes down into the longs,
dm.clly exposing the tissues in question.,

___,1_\ t.\. _' ‘\,’fi‘-"

* Thus, it certainly is btologwatlv!é!’m:@’?"ﬁa: cigareties could ause lung ¢ cancer)lt Is
much more reassur iny if an associaticn found in a particular study makes sense, based on

previously available information, and this makes one more comfortable lnal ct might be a
causal association Oxepigble 1o

5 yhe mialy sak

i e "
2 ansistcnc'_\ﬂ{ of the association: ; .
0 = e ‘f._s' Lk 1'\1..\“
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h
gen * The second criterion listed is the. consistency of the assocmrmmm tallmark of science is
o

W ,‘r‘i [PRESET LR

_5; reproduubrhry_,;fa ﬁnduhz i5 real; one should be able to reprodyce it in a different
Rt
- : = seting., 1 s cquld include different geographic settings, different’ stud;. dcsrgns,d;l’[crmt
; } popu!nt:nns. cle
.'-'.é

= Example: In lﬁri case of -:'.lgarcnes and lung cancer, the association has now been
reproduced ingnany dif"-'rent stud 25, in da.;ercnt geographic locett fons, using different

_study dcslgns i The nead for rcprc:luc‘bliity is tbff‘m crror committed in the study, which is
not apparent 1o either the mvestigator ot the 1cader. ,
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The third criterion listed is that of rime sequence—a cause must ’prc:::,d?J'm effect.

Although this may seem obvious, there are study designs from which this cannot be
detenminecl.

Example: if one were to perfon a suney in a classroom of 200 medical students, asking
cach if he or she were currently taking diazepam and also whether he or she were

Yics & Candul Futhy wa) the HASH Rt %o Asente.

o st o areh

] ] anxivus, one would find a strong association between the use of diazepam and anxiety,
¥ S o) but this does not incan that diazepam causes anxiety!
¥ 1:',C __{ v . s . . . . . .
5 | .+ intne example bf cigareties end iung cancer, obviously the cigarette smoking usuaily
5 ' -
i ?] b § o precedes the lung cancer, as a patient would not survive long t:naugh to smoke muck if
> i T
{5 4 2 tcopposite were the case.
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Sz . & 4. Specificity ofthe association:
fed FE & Lé_ *  The fourth criterion listed ltlfpccu’rro (I\'I-:r refers to the question of whether the cause
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/g‘ s MG ever occurs without lne pres mnul cffect 2nd w**ctllcr !hr.. r:lf(,gt cver (}cu.rs without the
- . R - —— e S
e 0 3 - =
o3& T~ Pewmedcause) Fielpaie: codow
v I = |
Z1 2 = ¢ Thiscriterion t.\éilHO\I never met in hm!ouﬂmrh the OCCE‘LSIGII-.[ emepum of mfcclmuq
ot ) == R R i
Ye o g discases. =, 2
2 L = ’
g Vv zZ 7
1L
L =
o 1T 66
q 4 —

(1

Ty




WS

[

g

* Measles never occurs withaut the measlcs virus, but even in this ¢xample, not everyone
who becomes mfeued with the measles virus dcvelops chmca[ meisles.

— e

+  Certainly, not everyone who sinokes develops lung cancer, a_md not everyone who
{ develops lung cancer was a smoker.

+ Somc authors even omit this as a cr:lerlon as |us so rarely met, Wher: it is met howcvcr.
|_£rowdcs extremely strong support for a conclision thrat an assocf‘mon 15 causal.
it e Gkt ok

Strength of the association: N '

* The fifih criterion listed is the sz; ength of the aszociation, G‘hu‘ ingludes three conceprs
ils Lamuanve suengih t:lose~—responsc and the study dessgn
4‘—‘.!—-:_.___,_-

T=—i-= eI T —

a} Quanll tative strength;

[ —

* The guantitative sirenggh of an association refers to thejeflfecy slzeLTo evaluate this, one

asks whetﬁef the | mngmtude of the ubacn'cﬁ?ff}cnc:..}bchvcul the two slua? groupg is
large. 2

* AQ u*r:htfﬂ‘w) Iargc ; qsc-.lalmn can only be cprated b_gu c.ausdl 1ssoclzﬁwnpr éiargef
crror_,,_‘t{ hich should bc apparcni in cvaluating the mcthodology of smdy

- A quannlatwch smail It association may stili be czusal, but it could b13 created by a .subllt,

cerror, which “uuidfml be apparent in cv 1Iu.:1me the tmdv

. Corwe.ntiona!!y, epidemiologists consider an association wilh a relative risk of less than
2.0a weak - association.

. ('emmh the association between cigarcite smoking and I'lng_: cancerys a strony:
i
assocrution: studies show relative risks ranging between 10.0 and 30.0.

b Dose-response relationship:

* A dose-response ciationship is an extremely important and commonly used concept in
clinical pharma cology and is used similarly in c;:-xd_cmlology.

i f\  Quse~resporse relationsiiip eXists whea an mcrcasu. in lhaimcnﬁltz f an exposure

T ——ter "

r;sulrs In an increased risk of the discasc undcrs Eid\
e e e

I B = —
T e TP —— — =

s |k quwa!ent to this i is 3 duration— esponse r-e!m'mr:s'.frrp whzc}r exists when a longer
— e i T e e
e\msu:c causes a an mcﬁ:asul mk of the discase.

- —m _‘.._—_--;
= —_ —

The presence of either a dose—res;mnse relationship or a durauon—rcpponse relationship
suongly implies that an assecialion s, in tact, a causal association,
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» Certanly in the clxample of cigarctie smoking and lung cancer, it has been shown

repeatedly that an increase in eithe: the number of cigarcttes sinoKed each day or in the
number of years of smoking increases the risk of developing lung cancer.

c) Study dcs*:gn

: !

Study design refers (o 1'wo cancepasﬁvhq:her the study was well des; gned and which

-

study desig desInn n was uscd’ in the studles in qt\%non.

+  The former refers to whether the study was as subject to one of the three errors, namely

‘random error, biag, and confoundiggyTable on the next slide presents the study designs
typ:cally wscd for cp:dcmmlogm stadies, or in fact for any clinical studies.

»  Associations shown by studies using designs at the top of the list arc more likely to be

causal associaf(ions than associations shown by studies using designs at the bottom of the

list.

Tablo ®

Advantages and disadvantages of epideminlogic study desipgns

Study Design

[

Randomized clintcal trial
{Experimental study)

Cohort study

-

Case—control study

Analyses of secular trends
Case series

Case reporis

— s

_Advas wages

Disadvantages

‘Most cmv:ncmg desu,n h

Only dosign which
contrals far unknown or

- unme2aunable confounders

Can study multiple
OLRCOINES

Can study uncommon
exposties

Selecticn bias less hixely.

" Unbiased exposure data

Incidence data available

Can study muluple
exposures
Can study uncommon
dispases

E ot L Y e i
L'.-ia.'.lbh't.lll} Caslei: af =G‘=a:|_“'_’|

Loss e\:pensivc

Can provide rapict answers
Easy quantitation of
incidense

gh_eap}and ga_s.'y}ncﬂwd for
generating hypotheses

————

Most expensh
Artificla

Logistically most difficult
Ethical nbjections

Possibly biased outcome data
More expensive

If done prospectively, may
take years o complete

Control sclection
problemanc

Possibly biased exposure
data

Mo control of ccmfnmlmding
No control group, so
cannet be used for
hypaothesis testing
Cannot be used o
hypathesis westing
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Analysing validity

When & survey technique or test is used to dichotowmise subjects (for example, as
SUSCS OF NOR-Cas s, exposed or not exposed) s validity s analysed 11‘}

i ass:t}r:ng subjects as positive or negative, firstly by the survEy methodiand

secondly according to theStandard Tefereace 1656 The findings can then be

CX p:essed iif'2 Eonfingency table as shown below.

—
i l"lhle Comparison of a Sllnc)’ test with a n.fn.rcnce tu.t
j Rcfca ence test n.'-.ull ] _ -
| Surveytest ' - .. iy ..
I result i Posttive [ wa.l[wc ! Tolaks
: True positives, : I Total test
i Positive correctly identificd — i False positives = {b) positives =
] (a) } {.a H}}
T g ! I'rue negatives lutal test
‘I Negative False negatives = (c) i correctly identified = | negatives =
i C i () (c 1d)
l Total true positives = ¢ Total true negatives = | Grand total =
Totals F
| i (’14{._} i (b + d) (a+b+c’d)

From tis tabie four important statistics can be derived:

mm—

Senkitivity DA sensitive test detects a high proportion of the true cases, and tlis
qualily 15 tIlLi]blll’Cd nere by, ﬂ.-"'i 3 c. R
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Yelmcard i’s easy to report online at

AR R www.mhra.gov.uk/yellowcard

REFPORT O_F SUSPECTED ADVERSE DRUG REACTIONS

I you SUSECCE an adwersc reachion may be retated Lo one ¢ mote thugsvotenesfioms emertany remet e, plezse complete this Yellow Card,

See "Adverse 1eaCians To Orugs seciioh in The BN National Formulary (BrF ) or wway.mhbra gov.ul/yelloweard fos gudance, Do nut be put
wif reporting becouse some detak, Zie not kngwn, .

MHRA |

L s DR B SN

PATIENT DETAILS Fatrat initiak: Sew:M/F K thepatienz paognani? ¥ /N Ethnicty
Ape int e of rezotion) Wi {'tg]‘_

S —

SUSPECTED DRUG{S)/VACCINE(S)
CrugMaccine {Brand f known}  Batch Route Dosage Date slarted

ientlizution number (¢ g Practice of Hospital Ref): !

Date stopped Prescribed for

._SUSPECTED REﬁC'ﬂDN[s} Pleirne descobr the reactionss) and any treatment green. {Plcase

Outcome
attach addwional pages  mecessary): Recowcred o |
REcowaring E—=33
Coehmung | e |
Other =

Datercacinryu) stovged. v e . Betgrcacnon(s) copped-

Oo you consider the reacins 1o ' sergmn? Yui f Mo
1y, plegse mdicats why the reastion i comidered 1o be sengrn [pic ase 1k il that agply)-
1 Patent dhiet! Qe L0 B ion T ) invobeed o prolongod wpatzent hospstalsatian

Z2. e thieastening {20 involved perustent of wagnicant deushity of *nCIRAcity
7= Congendal aboormality Aeohe ly sml a0, please pive deils,

I the reactionnd were pot «oions 2 cofdng to the ¢ MPEUNCs Above, how bad wat e suspested 1oachion?

L Al 7 unpteisant Dot ot onat ffeet gl as teties —

f)’l:HER DR_UES_] _ﬁm:_l-n.:j-in-g-;eli-medicnlion and con;ptementary remedies)

il the patient tosg sy oihor ime dimesfvgrimesfe omplenioent wy temedses ur the Ta3t T moni™ pros ta the repction” Yes I No
I yet, pleave por the followeng infi=mation d known:

Bt wrasgeh 1n alfect Averyday actvties

DrugVaceine (Brand of krgewn} Bairh Bt Mo Date stasted Daie stopord Prescribicd lor

L p——

—

Addtional refewant infformation e g medwal srony, Teat resulte, known dlergies. rechalenge (f performed). For reachans redating 1o use
O & meciing Gunng Srapnaccy Maine ITe 34 TThe SrioT TakAn Spenr

- =

& sregrancy, The st menstzeal pericg, informasion on previgus
pregramoes, wWiracund scans, any delovery complicstions, birth defects o developmental concernt

! |
| i

Plesst list any medicines obained from the intornct:

REPORTER DETAILS CLINICIAN (if not the reporter)

Name and Profession st Addiess:

Nome and Prolessdional Address

Pustcode: ___ Tel Mo _ 1 Postorde: —_TeiNO__ 2
Frmald . o H Ernanl: __

Speuiainy | fpecwhty —_—
Siprature; _Late - e | Dore _ _ n e
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FREEPOST YELLOW CARD

SECOND FOLD HERE
GUIDELINES FOR YELLOW CARD REPORTING

Please use the Yellow Cord Scheme to tell us abowst:

*  Altsuspecied adverse drug reactions for new medicines - identificd by the black triangle ¥ symbal

= Allsuspeited adverse drug reactions accurring in children, even f 1 medicine has been used off-label

®  Allserious® suspected adverse drug reactions for established vaceines and medicines, including unhcensed
medicings, horbal remedies, and medicines vied off-label

» Al medication errors that result in an adverse reaclion

*Reactions which are fatak, We-threatening. a conge mital abnocmality, disabliag or incapacitating, result in or prolong
hospitalisabion, or medicaly significant are considered serious.

If you are unsure, please report anyway

Fer morz information:
» Lontactthe Yellow Card Informnation Service on Fresphane 0580 731 6759
= Visit the Yellow Card website — www.mhra.gov.ul/yellowcard
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What were the symptoms of the suspected side etfect, and how did it kappen? It there sl enough space here, attach an

gxira sheet of paper

How bad was the suspected side effect? Tick the bex that best desciibes how bad the symptoms were,

!_:.' Unpleagsm, but did not
[ _ Bad oncagh o he adminted io hospitdl

Hect everyday activities ,_:I Bad enough lo alfect everyday cclivities ;j Bad enouyh o see doctor
i_! Caused very sericus iliness | Causeddeath & Other

When did the side effect stan?

How Is the person Teeling now? Tick (1w Dex lial Bt coscrbes whethor the person stll

a5 STt of the sospected wcle sigT —
it i
U+ Beflerino more syeyploms) | (Geling beiler

T T —1 y )
L.l Gl has symptoms. {1 More senously il '[__l Died m Ontines

Can you give any more delois? Fo exan ple, ded the: posson take o smecive any sl restvenl ior e cpmploma?

Dvad thase oy trikingy e eerdieins g g 05081 o the wple olieet?

2 About the person who had the suspected side effect :

Whao had the suspected side effect? :
i_—_—l Yo 'j Youar & hikd m

1
.| Suemzone alea —
Information about the person Supply & tuch infaraaticn s veu S50 even o vou prefer nel G Gee a name.

Firsl name ¢r infdals

Dstenesioowds __ Height s L testfinches
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3 About the medicine{s) which might have caused the side effect

Give detaits of the medicine you suspect of CGausing the side effect.

Name of the medicine D prescriphion :' bought in pharmacy u bought elzewhere

Dosage for puampie w250 b, wice 2 cod s O ROt o Ihet rtoract

Whal wes H laken for?

Start date: Y B ; ___ Did you stop because of side efiocts? [ | Yes 1| ] Mo

I vou {or the person you're reporting for) were taking any olher medicine at the same time {which might have caused an
interaction), give details of it. it you need o give details of more than gne ather medicine, attach an exira sheet of paper.

Name of other medicine : " prescription (] boughtin pharmacy | | bought elscwhers

baught on the internsi
DosaGe Tor cantie, oo 250 g b, wice i gt o

VWhat wes 1 taken jor? n

Po yey Wik 135 medicine might 2150 hove caused the ke efect? ) Yes L Mo - | Possibly

S dater _. End dale: N - Oid you s'op because of side effecis? :_,

Have you taken any other imedicines or herbal ternedics (as well as the above] within 1he 1ast 3 months?
e 2 =t S e Ak, 5

< About your doctor {optionai}

Weuld you like a copy of this report to be sent to your doclor?

HH (1 ! ! No It ves, give the doctor's name und
address,

iy wanl us 10 S8NT A Copy of Trus renont to any other Heshncare

Froitesnd, aitach 2 separala shost with their contact dor e,

Locior's name

AICILSS

" we need mora medical information (such as lest rosulis] do
W2 hive your pEmisSion 10 conact your doclor direcily for o7

o i . Postcade
L] “es L1 N

5 About you — the person making the report

We need contact details — panca SUPDYY 2 DOSTET 2C0TRSS. even o you prefer nal io give a phone number or emal address.

THe __ __ Fwstoame or iniials

Address

Telephone numiber

I agree What the Medicines and Healthenrs pracucts Heguelziony Ageney (MHRAG can
ecttact me 1o distuss the suspocted swe sifeci, and 10 ask for more information that
might he’p enderstanding of the case.

Please sign and date this form




a7

EVQ)YL’{ DO 0\5\:‘&15& oy 6(}-m0\a®!‘ Y'Lg me%l,c,ﬂ\_\ ocCUYyen(e .

Pﬁst’sipﬂ'r@ﬂ Every ‘s\a\eﬂa’rc{‘.m} (PEMY-

Bome owt e)' the Ne<d Yo ooy }m.% m\@\{ oot
maﬂ&e\‘,ng Yhe PEIM scdhneme  wag PRY0 S ) Sopnvake

grwn e Yellows @1Y Seme Yo Provide ’t\'lt:\ﬂLTHICk

[Yion o 0 Pepulation 4 5*‘3‘}'1’!&3 Sey <naloli no Yhe

’mqi}g@,ﬂdﬁ e~¥ ovends Yo e estadithed wath Yorme
E’!elﬂ’it;;;»_ p? accutaty - i Qmﬂﬁumw’m\ Wmitati ol ‘i‘i the
Yelow ard sheme (Spevifurieons teporting) )3 the

e

'dlom.u el el the Yeportoy To  Suspety at an

{Z’AENE'JE'S}"; *:‘FE/J’H S Caused by o Em,% ,Ahe PEM

(;H_um\ftiﬂ’f\ iy by fequeiting thod ol the Svenis
QN ‘{E‘Pu‘it?j A ol Just The ’iu%fﬁc’(c_}j STASATY

Yeats.

PEM W a non- wiexventions | NS N AR
i‘nf‘m Q'P ?\'Lufm&m\(i%’\\f,m[ﬁ- By nom - nexVen Yiona|
M e sente \\m} no?h’m.g \W&W%m\ Yo '\P’(E‘Rt’fb
caivh e, decters Aeition ‘itgm?wj AN Brug, To
Py ?m A AW Jug) Yatiest

fn edend 1y &ﬁqw:é Q4o prtiu\ay gﬂ_’rowm\

hﬁ!«.fpﬁfﬁﬂj ﬁ-%pe“s;em(.eh \o}, Q\ f)il’ﬁm}fgl,m&se‘iwgblt




<\Yney Qened ﬁ“y oY Wy YW: Cm’d@\’r 4 s Slf}fiﬂﬁﬁ'
Te Mamn odiedive “’Y e PEM Stheme 33 o
Yecuit the ?nr\} Y0000 \SEZQVNNH u%cx New ¢ \RLE:,)
oy Mmenitoy them ?w ’f‘r\e oLLuITene ‘?U‘“ﬂ’)’
<Nents,.

the PEM process:

Prestiiphion written Yoy o, Gemera) Waltitioney (QP)
O YaXen \Oy Yhe pahent Yo o {f‘nmmucy Yo e dispen-
Sed - Al prewriphiony e YWwinely seat 4o Yhe
?\ce‘su?.()‘r‘aw\ tic ay Rurnayity (P9A) by the Paorm (3 )
vﬂ‘%: PPA ’r\ﬂem ‘?;emhs e\erTiic {'D'pifa‘; 93[ ’rhe 'T?‘(t:‘.sw—
vphon q e h‘iufj un\ey ‘3’&&}' Yo Yhe Dy (‘mﬁr':.-’r-};
RQS@‘M&M Lyt COSRL) .Gy Thiy Proesy e '1Y§F & mghion
en Poieonts enpesed o the ?m.u Wgueition 1§
Ootained (enposue datay, ﬂmh s elletion PYRESy

Covininaey WA S u;-—m:n;‘r 'i'? Z0;000 4o S0, Cog
flient dala 1S Capuved - We  presciloey iy Send o
“GQreent Torm 2 o V4 mevirhs c&br e Preltnption
Wal wvitren. W - Yequests The OIS &—P !

Q‘»’T‘uy NS Pod My Yave owwed o Yhe {)q\tt*ﬂ’r

|

I
i



Snte Yhe \"):’cxu'\pﬂm WY et

We ?Dnm& Oz QDY 3{6 Yo ? fesex e Vudiet

con ?'1 hfi'ﬂﬂ Al \y Mhe 2vents ) n‘rw Mo ot Yhe ?’DMS
Piovide S e Oultome So¥a -The detan) § s-g events tu)

——

149

Meiy widenesore hem omalyred ; wad Mty

bk et A - N\ 3 - ) ] .

!{Hu\‘r Wl Yie Jepeyanon &L Sigryli, WYCine =y o
Ye witakion of gfo\lm.u-myj diey . PEM 1§ evseqtioh
On '?Owe‘yﬁ.ﬂ,{\ \i‘.\I po hesis- Gy Yo Yy ™MErnad \k,..k |
\P\\uwmmwigi\&«\&:ﬁwim wiidh Yoorh A Posure

and oureme data O‘Y the weal- Ve wic b? e drug
Na \ngc': paeqt ate ovTaime]. !

AdVatases®
- VEM s hanetendly ven-inteyvetiong )

- RAn ‘&‘-“tﬂl‘-\‘e eneyy \§ iended on o wavonal Scale
oSt Al Mg AU Som -riterinsto Yhe ey
%‘,-1\}*&,\71 e 1'('_}\*?:1;%'; 5t"‘l’l‘:-: Yoo ‘(\Ee_ Qi teﬂx ?f&p&ﬁﬂﬂfe
tJi ’t\\‘f‘. E’SYU\E} Wy ‘r\\.«'-:_ heney a\ “P(T‘?u,“luﬁgﬂ,

N\QPGTH are, Yuek ﬁq_u\i‘ﬂ:h ™ Make o d=¢; W Qg

i’m Q {)u’ﬁl\j\c Ao tion @l Om eNerl Lok g

o o

-t

e —




The process of collecting the events is illustrared in the diagram beloiy

r_— T ———— T G

| DSRU notifies PPR of e drug

— e ——

& 10 be studied ]
W . N :l_ AN :
L _[ atient takes prc&:nptmn to phanmc:sr o ’
[.___ - e __r:ff:;_ R —

L]

Pharmuscist d:spcmus drug and forwards presctiption o PPA for rei mlnuscmc:nl
. g pPurposes
S R
' ' \!]’PA scnd.s pn:scnpimn datato DSRU in strict confidence ’

—

[__. A e B

DSRU sends que::umm'*m: (Gn:.-u Form) to GP* - ’

e —

£3P J'cnurn- ql:{:"lmnn.::rc to DSRIF- scanned: reviewed ’

G e

J Data’ ﬁom qucstionnaice catered o DSRU distabase J

L

B e S

[ i:ollo;v-—up _J
———
o —

T

Sc!rctg:d Preznancics T Deaths

Events Questiganaire Causc of
- Questionnaire sent to GP death

sent t Gp for urcame T i
e ____! ! ——d L ____ ]

o




N<yy \tmg Of e \'ﬂc-’f\ me Flow- wp N i
under Yoken To dclormine ong-lakny adverse
oathon .

Disadvontases:

sMe_ ¥ehum Yok u& e Gren Torms 18 oelen 60)
LA JUN ok Yham \5\.&\1 6‘-‘ Yhese (5%7) c_m’rmnm,ej
Q\N‘u (L\\\y- ve\evadt doda . - T
-Nosgitalsare Mod mAuded W Yhe  Stheme %eﬁfpw
PEMLLS o te hetapies witiated and Stopped in

|
“f\.&%?‘t Yol Coore "
Aheve 13 we asuvante of poieq Compliance o f
Wealment with Wﬁ‘ii?%k Nm%_ |
| o rofff\,—u\ Cond e vakon »-H Nara aml) Yiends s c-':.%'ae.ni.aR
o MoV E‘Atc): D& Oy wﬁ Gun 27@(&_

1. g d=ate. htvr\gi,-}y 2

PEM pProvides o Yﬁméﬂ.ﬁgr (e vuumbey r‘ e o)

P & Anomingtoy (e vurmosr o] palient weeks oy

! o )\

-




=

m@n%s 93 EKFDSLK.'TE') :\OU’(.Y\ C.o":\t@ft:h Lk‘iﬁ\{\'\ﬂ Xnm,,on
Yime ?ﬂu\mc e W hesense Lx cath pavent Vo Yhe
Shauvd O\m}\ ‘i‘mp ?3&’19_3 L? E&m.wj bei'ﬂ_a mc;rnh%{}‘re?g.

e e Qente, Ef‘m\'ﬁy G0y ?m A RNYen fme Ve s
9 as Telows

1‘);’“““;\0” 4. et s ﬁwi;mﬁ Wopbhment S%«f_r Periady  X\000
Nuvmaery %E padiend moning @‘ egimesy I}W peroy ]

Me 10§ At Tnem Yonhed Yo gt < \hmadey 0{ The

?'!’%quﬁ-n(-y »g W}foﬂta ety .

i;Compt»\‘si'mﬂ ai cosens %Y mﬁ\r\d{uwm\ gd?; mc'.)gmg
densities: -

1

1

We. Ofeen s{m‘m G3KS e a’)ntﬁwg Yo "\I;{:QCL

?Uv Sﬁ)ppiﬂ:ﬂ Yhe ?sm% \oe‘w{fj menitored |
Neadbment woas Wopped.

5 e ooy

31N Pﬂi’t?

l
3-Me. oW ome s—? SMPOTed Preonancies-

— —— o —————— s

AN prensencies vepoie) during FEM Studies cure
?ﬁ“m‘a}tﬂg iy \:)y e medical and SGemt Sf‘i C (f\'@-u "l

583RL} A D‘lhﬁ'_-"( Yo Q)e;}g{mi\rkcﬂ. he Bulteme: § in "[\“.‘Ct)'f:




* Signal - A meosuvable oy regognisavle VLA COdesy &¥meww oY YYoless.

ooy Yok odpstel Tlalive €K & diug \O@“fj e -

e %%]9’05'&23 W uere Yo the z\‘ﬂl?)? \GQ‘W}E‘) RIS IR ﬁ:b.
Wese dodn ol Soon Yo Uk fhsd n Q“ma\ any Qe -
ége}, ?mm vetanse %hey add Su Saial) y o W@Se
s Teou\y Awaavle . | |
s osork 13 9% Wleret) o8 ege owsertalionnl Suig Mixy
N Q spesia) Vg do Those wine Neeb Yo Qdvije on
The Cope amd Condnunten &Q PregYiomties %?LFDS&B
o Newaly mirrheled mediaes .

ATV
“T. Qeviexalion amd ﬁp\g{“&%&%ﬂ " N gﬂu\‘;;

Signals cam Ve qenernicd oy an SNk \(uw%mﬂ on
Loty ‘mji_rj\l A0 an)G 3 i Yhe Yealong \}m %W’f‘:
medicolion . Aemghvely /b ey e ohiced Mgy Yoo
Yattemn 93;}\%: Y ey oi Vet Qmm week Yo
wieek By merArh Yo monih My Suggest o Yeltbonshiyp
o engesure 1o the 2 \Of?-'{‘rﬂ eravioied - Such o
Signal Can e SHengtheney 'y Compising the. o

T ﬁfﬁ}\ O Yhese Values ‘P\N me&#ﬁb% 6111% £
Q\\x’tuhy Shudiey Oy PEM. £9: 9y noctomti g with
g_'mm'ﬁ“il}hi




Nisual ?'H:’_\}) ?sfﬁre_c’n; L fdierd s Toking ‘q‘lﬂq\)(ﬁﬁ Y

AV RN J, ohuGnotion QSyo Gared woidh

Tyanmadol

- Qagmoinde st oolerante due acayoote

oty 1o S

5-Long Nobeney alverte teathions.

‘«k\u\] ) vathog) WM B delected \Oy Scm?sma ol
ayey AuLth onnhives ME@\S o ’f\*‘@&e;: Pak et
Thoum T e Wit PEM Swvey 1o Yoo e SNy
\Eﬂla- ferm Mediation

E-%-.\mg em \amotiging w eplepsy

6. Investigation &D, driepse
We PEM Asdaoaie Provides o Naludble eppertunity

Yo Sudy dsease o wellas drums.

19




< %y?@m

J

Recordy Lsnka

BRQ(U\’h 35 Y\\KL\E\Q Xy%\m‘w’&_

N —\*‘ﬁ\%e 19 The gygxe:mu‘ﬁ ¢ 0% m‘@n@ Yogehey ﬂ‘?
e Txovds @R edsual s wea \Mgcz pcgfhk\ﬂﬁim AT
G ION Wf\)’ o Fad %0\ Meda) CLords s o meliCy)
Ao _Ck“{ﬁ’t‘ﬂﬂ %rrm ?Sﬂ(}rd At Yenih Qe CONTAES A

aSully Wofe) Sepriaily |
:\-“::y \'m\@f\f\ el The medical 'mh.q‘}irxma%'xgﬂ Avout Wi uals
™o {Wu\ﬁfm et wieye YWy \idormation of gilates
0 h&}v@{ ot dodn Soureds A meltal event Con O,
ConSdIed Tosethey. Tn Pty ey Yove Tade g
LYY 4 oy coniroudion To Prhormacavigilanie wonon
wove s W n\(‘m&ﬁ ‘c\m’aﬁ lgoire T ouktomes Jora .
‘ﬁﬁf@«;}!-\‘nmwxgt_ Ty oeem g‘&\;‘r\x‘m‘rt}}) WYt Ve
\’.)7 CONGBRLES, (@mfu‘x p0hn (L_.zm-fu’rt‘{qe;% 1"&.@-\/3
\'m\'\u:'j,g oy e o&\xcm‘\‘(tgjﬁ‘s \«,1 O[u-u\t’ry Qbﬂ‘xm'lsfv{%eaﬁ,
CoN S STty Y f¥oduibiiy @mg Wi il the a‘m‘t'a%yg

Yo Nondle \&@‘3 Nolune DS Yata

oMere OV Ig Werhads Oy i the Vimkage 4
mmwﬁgsm\ﬁﬂ%‘m% N e Some indinglua) bk Sored
Seputadely ol e ocnieved |




Ddevanihic Ymkage weorg o Wkage at is Yol o

on e uye Sll 336‘-’1‘1?1:3 ‘\h‘"c-‘(\’ﬁ?r\%‘(s ?m» eath “mﬁ'wlh\:li\\- |
Tele O uuol ¥ QSN “ﬂu&h Centygl)

y C‘W\,}; WSed N Oty
K*Lm}{g Yhat axe K*v&?’r Yhay ‘wal}mq\_

P ﬂ)mb@o\\i WiC \'n'\\ﬂbgjt_l 18 Sedy on Comboinghong ‘B‘P
aon-uyique Snavacenshic Y eaeh MW AaY, Sueh g
Ylre 5 dake &2 oivih o g)eml‘m'»
Wese. Srandar '\&m’fﬂrymg Voms oge PYene To Y.

meﬁ’.xew‘g e o CXYOY of ﬂruwﬂgg INTERN A LS
W\em:@m parem s n~1 Aoyeement omy Es‘ﬁr.\qkt@mem_}

e ihcm'-‘\zyl g ems are alated Wlp qumﬂ%'z\"m’.t"ﬂ:c
Sotes, conich c\m Prem wieh) 1o PIEAC ednethey
W A fotords ol Ve inke). |

et Viakage Sygems: Compoments:

. N D :
| e wskaran  dabades ofe vsed to Wk File s longiu -
! |
maly S Fhe wadwidnal Vevel amd g ergarited Iromi

Yoo Dm%aﬁun@ Com :(}omed&&-,

2 F\*Q:\-nbﬁf'f Qa\'l'- f) GU{L {1

! ‘\ me,m\jg?jf e,\(\mmt’ﬂ*} '?; \‘F:'_ SAI-(){?S‘ e)?-f‘ﬂ'i' C'g i_C{.P}l‘lﬂ




19F |

Werrhon ) Qe J-!E i, gender, Pate and type u;P

Q\nv\ey memk, ond \Rneqﬁ'r yackage, as well as Vvikage
Yo Aules s.i enyolment ond Ssenvallmend- i Unique
'\?5«1“\1?1 ey % A%y m:;bg_ Yo eath memoey A the )l:i\!nﬁ
ak nyoivend C\m‘% 1§ Mmﬁeh '\P 0 member ?stenmug
amy latey  ve-enxals

Medital  Aaivyns.

N Qi Roron MY e sWormittel Yoy o healf cape
pm]e 351&;@\ N Yece\ve Yoymentd ‘itrr (lfn-y overed
Savite. MeMtal Clam§ are tece) Qu‘cm oM ealin
care Sikes (< wgonent; otgital Outgol SNt > Omete.
Ney oM, Surgety Seatie Py Sitan’s ‘f“’m?i?l ’
*Eﬁm‘mﬂ(y N\avwvns -
Qirns Yor Covered Phaily Seavies rypically
e Jnomitied  e\e o tally by the F’hu?mm}w‘ At

A i © LA x i . |
e Yme o PIESCHP o 1S ?i\itﬁ-ﬂt Qi Wory,

Y \Dm?ﬂe -‘f. ol Presyipghion hﬁf{-}& (i)‘f‘f‘.‘f(lk‘bj’b}/
the Nealrh Plan and el Yy Yie mexnven.

tach o %’pﬂi%es Yhe yhaymg e Coe o £y

fame ;Gake dispenid, ﬁﬂcﬁﬁaq med Cadioy




6\% Jrogs o Q'E e pYRIcphion . day {.om |
qu WM&)’ yspemied.

e e e T WL - i e e i

iﬂheo\\’f\\ pw‘lt%samc{\ At

% R Separae We contamy (BCd—e\ of ¥he hea\th Plan’s
\Qﬂwhtupm‘nncj ‘p\w NG anl evhey health ]:?mﬂﬁein
107&{:\\1 A AT e ‘}&m‘r?ﬂﬂt‘ﬁ%ﬂ NnNumyves 13y C\.SS‘:CJHCAI
l%—c epcdn el fm?e.mmm anl in shtution. l

p‘tﬂtle\%lf}ﬂ e —\-ahfﬂ I pf;)lﬁf-l- :\'}11:‘, 1‘55"'111'}{? t}-Ls
r?\:g\m pw.Jﬁ;.mu\s o !

’%ﬂwc\m‘; ,
\\‘I‘LQ <Seayin B{f\"\\)&&t& QY@\&‘ Qn tk et Yntﬂm\ lfr;:,

lh’ﬁ"ﬂ\'\r C*-PB 3*\&\6!\/ \J'J“..Y]ﬁ SUJE'Q') o ?Td)(‘f\?“ﬁ‘loﬂ \‘(LLJS
C’Vﬂh bm\hcﬂﬂ‘;

' \“ATWJMP\SWV? CY \(J‘C\U‘l’\ X uc.xk\mm O d mitmt.ql
C\h\lt"\‘ﬁ e}y \denh {’ixv\(g COHNIN e Vl(mg \’E‘hqu

wsua) pradiee witia the gemerval medical Commu-

Ny

| Wheveas el Yialg ?Tf NELY Bmg_;ig e ﬂpi(a'l}y.f




159

detorynine Qntmt\/ » PO mwkd\'!ﬁa Sy ounce,
enidey Yescarchers Ao S¥eymne Yne eﬁ(ﬁi\"::ﬂgsg

oML -‘ﬂ\)fy |

WenKNe e

A Yomitation trg Awime  dpra With Yeypedt Yo chawacke
“ﬂ"f?:{‘nfj AU Yo A wy Sa gk GQ i‘r‘}wmcxﬁ sl n
paien atneyente oivn ¥he ’rhemft b re

Jimen.
-1? yeu m\j)u‘t eyte At Yo o "'jft*.f:}u\i"i’r 1S Coph Yoded (ma
’TE’\E:_‘{Q \‘) NG '{C(-! iy e ynead "l.:_-, S\,lh\?’l‘i*"r (o \C'irl s Fx”},maﬂkﬂ

’r\\g\} Sexwte Moy ot Yoo wmdwded a3 yart 0"£ Yhe

ot aoase s

Mother YWwmi Tation l‘:"a the \«?_,njl'h E{ Nime Wclu'wc:b
h‘-" Autam N s Yo a Qivenp Sime I:)Mmt.‘ﬁc_
o \ma 1y Shovd qw p\mfmuy Aam§ O menth )
out longey dor Yysian omd haely s 74
Moy |

tdhem W9 noy N“ \%Sc,}jﬁ o the bmflh‘i"r ‘rY‘Le&i{‘m_l-

Condudied W Lune ity & oMoy vngus Seth ﬂf) Saro

|




a P\f)p\}m’i‘mm ¢

Retovd \lﬂ\mge Won '\m-\(kw’mrfd Yool n Crealing data
TegUiYe ) Pcr v N he neglth of YA ) &P
The: Nealth Cave ‘3'ygiexm W Se\_?-

W Cam e nied Yo W evs datg no\ing , Yadia, Colieckioy
f-\u\u‘\‘dy AT mMment, and e Aiste mingYioy &?_in_\m-r_

Y Yiorl

Loko, Sures Canoe enpvn acd ¥o e\iviaode du PV
Cade Yelord§o4D '\hemi'y mnheﬁf:pm’riﬂ& v )
m‘\x\‘.nuj m&e_%ke-g.mnM\K \(Japu\u‘r‘lm County),
YU Qyrake Perten-ovievtied Mealth Siakighey V)
3r0 cjaa.ﬂ:«:mk B\*.'aef:cxsc “fffg't“ﬁ?ﬁ'ﬂ& @xﬂ\ \r‘t“:a\ﬁt
Stwveillante  Svikem o Some Camcey Yeqiyie
VAR Yavieug Qara Souries kﬁ’---fj oYy tal almsyion)
yarmndogy and tical vegertysand deaih
E\D?_L}’.‘,Ho’thmg\j’m Yeneyote Fheiy Teaistyie)

R pos O \m\fm}Jq 1y aAllo wwed o Uregke Nealt),
\n%\ammm.% 3y %’m\ and '\'ngavﬂ 'moﬂq'\‘.’r},
VW geneva) 'l Gatoy 4 a Cowmyy'y soge
NS development ypabitic healty, oY

Q[G~

D ——



\“L\\@m&’\ O«n‘ﬁ O Sfi‘vﬁtﬁ\.ii \t&m‘t Yt’ie:yag
ane Mathed Yo o teyd it W poshivie o
Uy Yt vaxiadley, swadnay Yhith weight o
Aestational age,aleng  virth wortalty data
sachay Conk o dearhyw andySmy Yhe

ESGA o -

Conmnyl oF Oﬁ\f:fy fj‘z’w\r) Yo hﬁ’cym‘me -:?‘a,t,mg
Sacniay Vital Siatuy, ey enyial Sy, of henlih
("‘:':.l.’rwmas.'\_mcjm_a 1Y f:?*f'fn T\ecﬁtb ?vzf Qv\'bu\.n;—uf_
uY ‘mﬁu‘iﬂ'-q\ Ceneyts Qcal Avials, Mg \ong'ﬁu-

Wvaal S\.mh:yg o oviam Yhe Cone. -,—1 dearyn
SR oy Cante Y-




