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From: 
Sent: 

To: 

Subject: 

Hume Abedut~------------' 
Swiday, February 22, 2009 12:16 AM 

humamabedi~ [ 
PrFw: 

·····OrigiRBI Message--: •• 
From· H <hdr22@clintonema1I com> 
To. Huma Abedin 
Sent. S11t Feb 21 23:48:07 2009 
SubJCCf: Fw: 

Pis print 
······Original Message······ 
l'rom Bill Owens 
To· 'hdr22@olinlonemail.com' 
Sent· Feb 21, 2009 6·38 PM 
Subject: 

Deft!' Hillary, 

86 

RELEASE IN 
PART 86 

I ll11nk your "listening lour'' has be•n in.!ipiring 10 ull of uu who lmw 11uml about our ra l ut ionslup~ with A~m. I hHd o.l imm last nigh! in B~iJing with aboul u dolen very 
well placod senior gc11crols nnd politiclons You would hnvc liked thoir comments abo11t your visit, I'm proud ofwhnl you're doing mid nlwnys here to help wll.:n I cnn 
It was very n i~e lo see you 11t the Embll."isy. After such an arduous trip, I thought .you wcro gr~~t w1tb the stafl'! Mnrincsll'eacc <.:orps (and th~ kids !). 

I hope you'll lm•c a chance to think ehout thc "complomcntery engagement" ono pager on m11/econfpolitical fnend.\hips (which I'm ofroid I too quickly paRscd to you). I 
think the effon is helpftil to what you' r~ doing on a mor4 fom1al level 

W ftl'm best wishes, I'm chccnng for you, Bill Owens 

HA 09/01/2015 
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From: Huma Abcdin ,__ ________ ___, 

Sent: Sunday, February 22, 200912:16 AM 
To: hwnamabedi ' 
Subject: .· PrFw: Fwd: a second memo 
Attach: McHale Memo II to SecState 02.19.09.doc 

-----Ongmal Message---- _ 
From. H <hdr22@clintoncmail com> 
To: Hum11 Abcdin 
Sent: Sat Feb 21 23 48. 38 2009 
Subject: Fw Fwd· a second memo 

P «Mc Hale Memo II to SecState 02. 19. 09 .doc» ls print. 

From· williamsbarrcq I 
Dale S11l, 21 Feh 2<)091R:28·16-0500 
To: <hdr22@clintonemail.com>, <cmiiJC 
Subject Fwd a second memo ~-----~ 

This is second memo prepared by Judith - follow up to the first . m 

86 

(RELEASE IN PART 86) 

Lookmg for work? Get JOb alerts, employment i11fom1ation, career advice and Job-see.king tools at AOL Find a Job <http·//jobs.aol.com/? 
noic.l=em!cntuscareOOOOOOOI> · · 

. .. 

•..,'• 
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From: 
Sent: 
To: 
Cc: 
Subject: 

Roy Spence 86 
~~~~~~~~~~~~ 

Sunday, February 22, 2009 4:4 M 
hdr22@clintonemail .com 
Hillary Clinton <hrl 5@att.blackberry net> 
Madame Sis-Your trip was incr.edible. Of course Twas not there ... 

RELEASE IN PART 
86 

But the look and feel and the out pouring of "love and respect for you" and your core purpose of standing for 
the ideal that everyone should have the opportunity to live up his or her god-given potential-may not spoken­
but from the visuals and the biogs ---was deeply dlsplayed ... especially with the women and young women. I 
simply do not know uite how you keep doing all the good you do ... but I thank God for you 

Maggie/Cheryl and team is moving the Gallup world 
~~~~~~~~~~~~~~~~~~~~~-

po 11 stuff forward-Judy and I met with them 2 times. The data is stunning. 
Like you ... 

Love you-your devoted Broll! 

RS 
Ride at Down 

This a-mall ls intended only for the named person or entity to which 1t ls addressed and contains valuable business information that 1s proprietary, privileged, 
confidential and/or otherwise protected from disclosure If you received this email in error , any review, use, dissam1nabon, distribution or copying of th is ama1l 1s 
strictly prohibited. Pl1t11se notify us immediately of tl'le error via email to discla1mennqu1nes@1deaaty.com and please delete the email from your.system, retaining 
no copies in any media. We appreciate your cooperabon. 
-········ldeadty.legal.d1sclalmer.01112008 

HA 09/01/2015 
UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939741 Date: 04/29/2016 



UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939743 Date: 04/29/2016 
Obtained via FOIA by Judicial Watch , Inc. 

From: 

Sent: 
To: 

Subject: 

H <h~22@chntoncmail.com> 
SWlday, February 22, 2009 6:39 PM 
Maggit: Wilhum i 
Re: Fwd. a secondc,.. -m-em~o _ ____ ____, 

86 

1 just Iended and will have these printed ·I'd like to set up a time to meet w you and Jud1ch soon Hope oil ts well 

From: williamsbarrettl I 
Date· Sat, 21Feb2009 18:28 16-0500 ------
To. <hdr22@clintonemail.c9m>; <crnilli _ _____ _ 
Subjed. Fwd a second memo 

1111s is second memo prcp111cd by Judith - follow up to the first. 111 
' ~ 

RELEASE IN PART 
86 

Looking for work? Get iob alerts. emplovment information. career advice and job-seeking tools at AOL Find a Job. 
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From: 

Sent: 
Strobe Talbott 

~---

Swtday, February 22, 2009 7:51 PM 86 
To: HRC <hrl5@att.blackherry.ne!;> [RELEASE IN PART 86] 
Subject: an early rave review is already in ... 

Andrea Mitchell came by our house straight from Andrews (to pick up Alan who ·was here for a 
book party), and she was exceedingly positive about how the trip played within the press corps 
in the back of the plane. And she's not a pushover on such things. So by that standard, as welJ 
as others, feel good. And welcome home. S. 

============ 
Strobe Talbott 
President, The Brookings Institution 
1775 Massachusetts Avenue NW 
Washin ton, DC 20036 

I ~ - J . 
========== 

' . 
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From: 
Sent: 
To: 

H <hdr22@clintonemail.com> 
Sunday, February 22, 2009 9:31 PM 

86 

Cheryl Mills 
'--~~~~~~~~----' 

Subject: Re: Can we talk tonight? 

Great. Are you calling secure? 
------Original Message-:···· 
From: Cheryl Mills 
To: hdr22@clintonemoil.com 
Sent Feb 22, 2009 8:58 PM 
Subject: Re· Can we talk tonight? 

I can do now 

-----Onginal Message---
From. H <hdr22@chntonemail.com> 
To: Cheryl Mills 
Sent: SunFeb22 18:37'512009 
Subject Can we talk tomght? 

I just landed a11d will be home shortly We can try a secure call at your convemence. 
'--~~~~~~~ 

RELEASE IN PART 
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Let me know what tuue works. 
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From: 
Sent: 

H <hdr22@clintonemail com> 
Sunday. February 22, 2009 9 :54 PM 

86 

To: 
Subject: 

Cheryl Mills~---------· 
Re: Can we·talk tonight? 

I'm holding on a secure line. Are you also trying to get on? 
------Original Message-·---
From: Cheiyl Mills 
To: hdr22@clintonemoil.com , 
Sent: Feb 22, 2009 9 39 PM 
Subject· RE. Can we talk tonight? 

they were supposed to colll\ect us - I called some time ago to do a secure 
call with you -- call them and l!Sk them to try the connection 

----Original Mcssagc----
From. H [mailto:hdr22@clmtonema1I com] 
Sent: Stmday, Febr:unry 22, 2009 9-39 PM 
To: Cheryl Mills , 
Subject: Re Can we talk tonight? 

Are you calling me? What #7 I called ops and they gave me your "secure" 
cell which r just tried but only got a long high pitched whming sound 
·-----Original Message------
From: Cheiyl Mills 
To: hdr22@clintonemarl.com 
Sent: Feb 22, 2009 8.58 PM 
Subject: Re Can we talk tomght? 

J can do now 

-----Original Message----
From. H <hdr22@clintonemoil com> 
To: Chetyl Mills 
Sent: SunFeb22 18:37:512009 
Suhject Can we talk tomght? 

I just landed and ~ll.he..home shortlv We Clln try a secure call at 
your convenience. J Let me know what time 
works. 

RELEASE IN PART 
86 
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From: Cheryl Mills 86 
Sent: 

'-----~~-----~ 
Sunday, Februaiy 22, 2009 10:02 PM 

To: hdr22@clintonemail.com 

Subject: Re: Can we talk tonight? 

I just spoke to ops and called you reg line - we have to wait w1t1l we see each o1her b/c thje technology 1s not working 

-----Original Message--··-
From. H <hdr22@clintonemntl.com> 
To: Cheryl Mills 
Sent: Sun Feh 22 21 :311"46 2009 
Subject. Re: Can we talk torught? 

[:~LEASE IN PART l 

Are you calling me? What#? I called ops and they gave me your "secure" cell which I just tried but only got a long high j>1tched whming sound. 
--···Original Message·-·--
From: Cheryl Mills 
To: hdr22@chntoncmali com 
Sent Feb 22, 2009 8.58 PM 
Subject: Re Can we talk tonight? 

I can do now 

····-Original Message---
From. II <hdr22@clintoncmail.com> 
To· Cheryl Mills 
Strr.1t: SunFeb2218:37:512009 
Subject: Can we talk tomght? 

I just landed a11d will be home shortly We can try a secure call at your convenience Lei me know what tune works. 
L--------___J 

·. 
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From: 
Sent: 
To: 

Subject: 

H <hdr22@clintonemail com> 
Sunday, February 22, 2009 10·08 PM 
Cheryl Millsc___ _ ______ __J 

Re: Can we talk tonight? 

Pis try again1,_ _ _ __, 

From: "Cheryl Mills" 
Date: Sun, 22 Feb 2009 22:02 :23 -0500 
To: <hdr22@clintonemail.com> 
Subject: Re: Can we talk tonight? 

Jusl dul - no answer 

·-----Origmal Message----
From · H <hdr22@cbntonemoiLcom> 
To: Cheryl Mills 
Sent' Sun Feb 22 22:01:52 2009 
Suhjed: Re Can we talk lomghl'l 

I give up Call me on my home#. 
------Onginal Message-----­
From: Cheryl Mills 
To: hdr22@clintonc;maiLcom 
Sent: Feb 22, 2009 9·39 PM 
Subject. RE· Can we talk tonight? 

the:y were supposed to com1ect us - I called some time ago to do a secure 
call with you-· call them and ask them to try the connection 

·----Origmal Message-----
From: H (maiJto:hdr22@clintoncmail.com] 
Sent: Stmdoy, February 22, 2009 9:39 PM 
To: Cheryl Mills 
Subject: Re Can we talk tonight? 

Are you calling me? What#? I called ops and they gave me your "secure"· 
cell which I just tned but only got a long high pitched whining sound. 
-----Original Messlige------
From · Cheryl Mills 
To: hdr22@clintonemail corn 
Sent: Feb 22, 2009 8:58 PM 
Suhjecl· Re Can we talk lonighl? 

I can do now 

-----Origrnal Message---
From H <hdr22@chntonemail.com> 
To Cheryl Mills 
Sent: Swi. Feb 22 J 8·37:51 2009 
Subject: Con we talk tonight? 

I just landed and\\ ·u be home short! We l try a secure call at 
your conveiuence Let me know what time 
works. 

86 
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From: Huma Abcdin • 
Srnt: Sunday. Febru;;:y22, 20091 0:56 rM 
To: h11mnmabodi~ I 
Subjl'Ct: Printfw· Hearing and G11za 

····-Orisinal Momge-··· 
From: H <hdr22@clintonemail.com> 
To: Hum• Abedin 
Sent. Sun Feb 22 22·24:0-0 2009 

. Subject Fw He•nns and Gaza 

Pis print 

From: "Mark Himon, MD" 
Dale. Mon, IG Feb 2009 10.43:24 ·OSOO 
To: Hillary Clintun<hrlS@alt.blackbeny.n~t>, Hillary Clinlon<hdr22@clinton~ma1l.com> 
Subj•ct: H•arins and Gaza 

Dear Hillary. 

86 RELEASE 
IN PART 86 

Thinking of you a lot theao days in grnhtude for opening tho door to tho Sonote Pnd oil owing the pmpective of Funcuonal med1c1ne to be hoard - the hearing is sel for February 
26th If you want to connect while I am 111 DC from lhe 24th to the 28th for the IOM mec1ting and the hearing- let me know 

When I finish writing my testimony I will send it to you - if you have a few minutes (which I roolize is unhkely) I would welcome any input or advice. 

: 

The main roooon I wanted to touch base wos to forward this email from Jomes Gordon about his work in Gaza .. Considering what is ahead of you I thought his penpecti\'e from the 
ground might be helpful. 

His contact info ia below if you want to contact hun 

Fondly, 

l\1ark 

······forwarded Mes~ 
From: James Gordon =:J 
Date: Mon, 16 Feb 2 :~/.!T5!f0 
To: Mork Hyrnon[ 
Subject. Re lJpdo~tc-if~p=1-.n--------~ 

I'd hl.."e to talk with Hillary aboul the lllu.tion in Gaz.a and the very real prospect.I for pe•co lhal I behove •re Uttte, possib1lillc:s lhol we have for a variety of roa•o11s ignored 1>r 
diuniued or allowed to be "t•kc:n off tl1c table" It's time for a fresh penpe<:l ivc and• deep. informed commitmont to peace and I behe\•c she can bring these, ""'I I can be of help to 
her. 

I've made over a dozen visits to Oa:za in the last 7 years, knoy, quite a bit aboul the populotions's st.ate ofm1nd: We'\'e worked inter111ively wnh 20.000 traumotized children and 
1dul tll a11d h~vo intmclcd with some of tho major families (lribcs) 81 well 4'I the government. UN and NGO burcaucracie1 I've alao mcl with political lcader.ihip from Hamnm and 
Falah (in bolh GzzHnd the West Bank) 4'I well •s independont inlclleclwll1 I hive too a pretly good undcnll>ndmg of the variou1 laracli pcr.!pCotivca and •tole of mind ond hove 
worked with ""efY segment ofhr.cli society from Ullr•Ortliodox to mihtantly secul>r. from lhc~cttlc 11 removed from G•za to the soldiers ond government otliclJll who removed 
them Finally. our major funder for tlti• work (Tom Harkin had helped us ob1ain aomc·seed money from the CDC) is Chuck Feeney who helped with tl1e Irish peace process ond,. 
polenlially interested m economic development in Gau•• well•• m our humonil•n•n •nd mental heallh work · 

I fool I can help Hillary scxize this momont ofcrm1' and tum it into •n o,'tl'1lord1nary opportunity Thero is, underneath the understandable fear ond anger and llte posturing so much 
yeam111g for peace, and perhaps I CDn help her f111d woys to uso it creot ivoly and offectivcly. 

Thanks so much for being willing to conblcl her 

Jim 

James S. Gordon, M.D. 
www Jamcsgnrdonmd,cnm <http·//www.jnmC.\gordnnmd.com> 

Founder and Director 
Tho Center for Mind·Body Mcdic111c 

--,225·conmn:ticut·A.vcnuc;-NW;-Su1te·4J4· 
Washin tan, DC 20015 

www cm m.org tlp·//www cmbm.org> 

·-···· llnd of Forwarded Message 
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From: 

Sent: 
To: 

Subject: 
Attach: 

Abcdin, Huma <AbedinH@statc.gov> 
Monday, February 23, 2009 7:02 AM 

hum.amabedirj J 

Marina print 

022309 Press Briefing.doc; 022309 Press Clips.doc 

86 RELEASE IN 
PART 86 

,.,,. ,...w ...... _.,. • .,..,.,. ... .,..,_.,.,,.. ... .,..,,..., .,..._._, ... ....,_ .• ,_ •••., • .,.......,_.,.,. • .,. _._..., •··~-"''"'"' .. .. ,,. ..... ..., .,_ .•. .,. , • .,.....o ,•o• • •• • .,.., ,..,_ ••••• . ,. .,,.. "'"., •••y••" "''"''"" "~"'"'''' • .,_ ...... ,,. ,...,....,,. _.. • ''""""'" • .,....,,,...,.,...,, 

From: BlShop, Christopher W 
To: Abedin, Huma 
Cc: S_SpecialAsslstants; Macmanus, Joseph E; Sulllvan, Jacob J 
Sent: Mon Feb 23 07:01:36 2009 
SUbject: Morning Press 

Good Morning Huma, 

Let us know if you need anything else. 

Christopher 

Christopher W. Bishop 
Special Assistant to the Secretary of State 
202-647-9573 

J 

HA 09/0112015 
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From: 
Sent: 

Rattner, Steven 
L__~~~~~~~~~~~~~ 

Monday, Febru~ry 23, 2009 1 :48 PM 86 

To: 

Subject: 
hrl S@att.blackberry.net 
My news !RELEASE IN PART B6i 

Hillary: 

Just to let you know that it's now official For whatever it's worth, here is the official description of my 
responsibilities: 

Steven Rattner is joining the Treasury Department as Counselor to the Secretary. In that capacity, he will advise 
Secretary Timothy Geithner regarding a variety of economic' and financial matters and will lead the team 
advising Secretary Geithner and National Economic Council Director Lawrence Summers on the automobile 
sector. 

Thanks for all your support·and offers of help while I was working through this. 

Steve 

Steven Rattner 
Managing Principal 

Quadrangle Group LLC 
375 Park Avenue 
New York NY 10152 

W.W.W.19.ll!!.~r.~. rl.ll{!lll.r9.\!R., !;!!.r:ll 
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From: Eric Bederman j ____ _ 86 
Sent: Monday, February 23, 2009 5:21 PM 
To: Lauren Jiloty <Jllotylc@state.gov>; Hu ma Abedin 
Subject: RE: Mort Zuckerman .___ _____ __ ____, 

r· 

[RELEASE IN PART 86) 
TY Will do. 

Subject: RE: Mort Zuckerman 
Date: Mon, 23 Feb 2009 17: 17: 35 -0500 
From: Jilo LC state. ov 
To: eri humamabedi1._ _ ___ _. 

Mine is fine. 
Thanks eric. 

From: Eric Bederma 
Sent: Monday, Febru""'ary..-.-Y-r,--.n-nm~r-n",,_--~. 

To: Jiloty, Lauren C; Hu ma Abed in 
Subject: Mort Zuckerman. 

Got a message from Amy at Mort Zuckerman's office asking what the best email address would be for 
Mort to send a message to HRC? Assume it should go to one of you gals? 

- Eric B. 

Windows Live™ Hotmail@ ... more than just e-mail. S.~~ .. b9.w...!tw.9.r.~.~ ... 

Windows Live™ Hotmail®: ... more than just e-mail. Check It out. 

HA mun1,,n16 
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From: Huma Abcdin.__ _ _________ --' 
Sent: 
To: 

Monday, February 23 2009 7'30 PM 
bumamabedi 

86 

Subject: PrintFw: One o your peop e at State. Fw: Global Partnership Center Website 

-----Original Message-----
From: H <hdr22@clintoncrnail.com> 
To· Hurna Abedm 
Sent: Mon Feb 23 17: 14:39 2009 
Subject: Fw. One of your people at State. Fw: Global Partnerslup Center Website 

Plspnnt. 
--- -Original Message,_--··----------~ 
From. "Bums Strider 

Dote· Mon, 23 Feb 2009 17 02:59 
To· <hdr22@clmtonemllil.com> · 
Sub1ect. One of your people at State. Fw Global Partnerslup Center Website 

See comments below from Robert . He's been an active volwiteer, do111g 
online fa 1th blogging for me for o couple of years . ._! --------'J 
"'--'~~-~ ____ _,and is in your Globol Pannership 
office lncreclible yowig man . . 

' ----Original Message---·· 
from: Lalka. Robert T <LalkaRT@state.gov> 
To. bstride~ 
Sent: Mon Feo2T17i:4T:202UU9 
Subject· FW: Global Partnership Center Website 

Bums, 

J JUSI realized that tonight's when the Delta State reception is 
happemng and l'rrt hoping to make it. Just in case, T WWlled to wnte to 
let you know lhal I had the chance to meet lhe Secretary for the first 
time today . She was v1Siti.ng the East Asia and Pacific Affairs Office 
to !honk them for the11 work on her first trip obrood~ nnd, man. the 
folks here JU St seem to love her ... 

I also haven't sent you a link to the Global Partnership Center's 
website as promised, so I have enclosed the link wilh the;: quotes we are 
using in the "read more" boxes you' U see on the right side of the page, 

Hope to see you again torught, 

Best, 
Rob 

httD://www state,aov/s/d/rm/partnerships/ 
"Diplomacy IS primarily 8 government mission. But !here are lots of ways 
that nongovenunent actors, like corporal1ons, like religious 
orgaruzations, like charities and foundations, nrc actually building 
relationshlps witll foreign governments and foreign people all the lime, 
which, if done in the right woy, nre really vo lue added to who we ore as 
a nahnn 1111<.l what we Cltll a~hieve " -Secrt:lary of Sll:tte Hillary Clmlon 
"I think it's a real opportumty for us if we can figure how best to 
better coordinate and faciUtete the private sector and-the 
not-for-profit and religious community of the Umted States on behalf of 
humanitarian and commercial efforts." 
- Secrel{ll"Y of Stnte Hillary Clinton 
"The State Department will be firing on all cylinders co provide 
forwunl·thinking, NUSUl1TIOO c.liplom111.;.y in e;:very pttrl o( lht: world, 
applyillg pressure wherever it may be needed, but also lookmg for 

RELEASE IN 
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opportuml1es, exerting leverage, coopernting with our mihlary 11nd 
other agencies of government, partnering with nongovernmental 
orgaruzatJons, the pnvate sector, and mternational organizat!Ons, 
using modern technologies for public outreach, empowering negoUators 
who can protect our interests while understanding those of our 
negoli11ting partners. Diplom11cy 1s hard work. Bui when we work hard, 
chplomacy can work, not just to defuse tensions, but to achieve results 
that advance our secunty mleres~~ and values '' 
- Secrt:ll:lry of Slate Hillary Clinton 
"I want more partnerships . .I don't think there's any substitute for 
having seaS?ned, Cl\"J>Crienced professionals and ~'<perts leadm~ ?ur . 
efforts on diplomacy and development and working, where possible, in 
partnership and coordination with the private sector ond the not-for 
profit sector." 
-Secretary of Stole Hillary Clinton 
"You know, right now in Rwanda, a nwnber offowtdallons, a number of 
churches, a number of private sector actors are all working to try to 
build that country back up. So I would hope that when we look at the 
State Department, we think of the role of fore ign policy, d1plomacy, and 
development os mvolving not just those. who lire the Foreign Service 
otlkers and the Ci vii Service prol'ess1011als and the development 
experts, but reall~ it's all hands on deck We have a lot of work to, m 
my view, kind of repair damage and get out there and present Amenca as 
we know we are " 
-Secretary of State Hillary Clmton 

Also, I remember mentioning thts study to you: 
http://www. brookings edu/repor1S/2008/-/media/File&'rclreports12008/07 n 
ntion111_securicy _ bminord/07 _ n11tionnl_ secunty _ brninard. pdf Check out 
the sechons on development and human rights (pages 17 and 1 !!), and 1f 
it's something you'd hke to read more on, there are a number of good 
reads, mcluding one I just finished called Security By Other Means, 
which I would be happy to lend to you. 

Robert Tice Lalka 1 

Wmk 202.647.34081 Fax· 202.647.3311 

Public-Pnvate Partnerships Liaison 
at the Global Partnership Center 

http://www, s111te gov ls/dlnnlpprtnmllios 

US Department of State 
220 I C Street NW Suite 3800 
Washington, DC 20520 
United States of America 
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From: Cheryl Mills 86 
Sent: Tuesday, February 24, 2009 4:58 AM 
To: hdr22@clinlonemail com 
Subject: FW: From my father-m-law who is in Japan, on busin~ss ... 

FYI below 

New Yori< University,' 
70 Washington Square South 
New Yori<, NY 10012 

. ....... . ...... . ........ . . ........... ... . . .. . . · .•· . . 

From: Maya Seiden [ • 
Sent: Monday, February 23, 2009 10:2 
To: Sean Maloney 
Cc: Cheryl Mills 
Subject: Re: From my father·in-law who is in Japan o~ buisness ... 

The colliquial translation is 'Isn't Hillary awesome?' 

RELEASE IN PART 
86 

Quite a statement from men in a culture that is not exactly known for its advancement of women. 

On Feb 23, 2009, at 10:01 AM, "Sean Maloney" wrote: · · 

P.S. Maya will have to translate the Japanese for you . 
Also, in case Cheryl wants to know, everyone m Japan loves Hirari-san. Her trip was extraordmarily 
successful. Everyone has been talking about her with great fondness and admiration. Every taxi driver 
(nearly) has said something like "Hlrari-san wa segoil desu ne I" 

eon.Mnlnnev New York..Uobl.e•l.ilL>'---~ 
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From: 
Sent: 

Abcdill Hurna <AbcdinH@statc.gov> 
Tuesday, February 24, 2009 6:40 AM 

To: 
Subject: 

_ l humamabedi 
Marina print 

Attach: '022409 State Clips.doc; 022409 State Brieflng.doc 

From: Davis, Jennifer L (S Staff) 
To: Abedln, Huma · 
Cc: S_SpeclalAsslstants 
Sent: Tue Feb 24 06:35:45 2009 
Subject: Morning Press,· 2/24/09 

Good morning, Huma. 

86" 
RELEASE IN 
PART 86 
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From: 
Sent: 

To: 
Subject: 

86 
hdr22@clintonemai\.com 

RELEASE IN 
PART 86 

HRC: The Chinese see a new era of cooperation. By throwing away the old talking points, you have changed the landscape: Sensational ~np Sandy 
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From: 
Sent: 
To: 
Subject: 
Attach: 

Burns Strider 
~~~~~~~~~~~ 

Tuesday, February 24, 2009 6:34 PM 
hrl S@att.blackberry.net 
What the Bible Says about Federal Budgets .. 
Scripture on the Budget- Part 1 .doc 

86 

(RELEASE IN PART 86] 

Three of eight posts are up at www. faithful democrats. com from the updated Primer on Scripture and the Budget 
for 2009. 

The second posting is also attached: The Responsibility of the Nation and Its Government to "the Least of These" 

Over the next week at Faithfuldemocrats.com, we are going to publish each section of the updated Primer on 
Scripture and the Budget for 2009, which is organized by theme Our hope is that you will use this resource, 
share it· with friends, and discuss it in the comment section ... and that together we can make a positive 
contribution to the upcoming budget debates that will shape our country's priorities and demonstrate where its 
heart truly lies. 

The sections and future posts are titled: 

The Responsibility of the Nation and Its Government to "the Least of These" 
The Policy Implications of Praying, "Thy Kingdom Come ... " 
On Corruption and the Exploitation of Workers 
The Sin of Helping the Rich at the Expense of the Poor 
The Blessedness of the Poor and Our Christian Responsibility to Them 
Wealth, Materialism, and the Bible's View of an "Ownership Society" 
Countering the Right's Pharisaical Approach to Moral Legalism 
Concluding Thoughts: Applying Scripture in a Pluralistic Society 

Back in 2006, the budget debate followed immediately on the heels of Congressional consideration of the 
Marriage Amendment. " As a result, there was a desire by a number of Democratic leaders for a reference guide 
that would more easily allow Democrats to authentically speak out against the extreme and selective use of 
scripture by the Republicans and their allies on the Right. The first "Guide to Scripture and the Budget" that 
included scriptural references and simple talking points to help equip Christian Democrats in their response to 
Republican budget arguments was distributed shortly before the 2006 budget debate. 

My underlying assumption in writing and continuing to update this document is that Democrats should not cede 
the prophetic language of scripture and its ability to inspire and frame issues in a moral context to the other side. 
Many traditional Democratic positions are rooted in the teachings of scripture, and· it is time Democrats stopped 
losing on the Bible. 

The language of scripture is a language that calls people to tum their attention away from selfish desire and 
personal gain and to focus instead on serving God and their neighbors. Furthermore, it is a language that speaks 
with moral clarity and purpose. Therefore it speaks with authority to the policy debates currently underway in 
our country. In short, it is a language Democrats cannot afford to ignore. 

One aspect of the Democratic response to the upcoming Republican budget attacks must be a willingness by 
"faithful Democrats" to discuss budget and tax policies from a moral perspective and to challenge Republicans to 

---apply the-same moral-codes-to -kitchen -table i"8sues-that-they-So-eagerly- embrace-on-bedroom-i ssues.~ .because we_ 
all know that as soon as we start talking about budget and taxes, the Republicans will put away their Bibles 
and turn to Darwinian social and economic theories to support their policy positions. 

HA 09/01/2015 
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The first chapter of the Book oflsaiah begins with the prophet cataloguing the decline of the city 
of Jerusalem into injustice, where its former greatness is besmirched by its obsession with 
materialism and wealth. It is important to remember that the prophets are speaking against the 
government "rulers" and the nation as a whole. The prophets in scripture are not calling for 
individual piety and charity but for systemic societal/governmental reform. And they 
specifically challenge government leaders to remember that the nation's leaders are called to 
help the powerless and those in greatest need, not those with the most power and money. 

Isaiah clearly states what God expects of leaders: "Wash yourselves; make yourselves clean; 
remove the evil of your doings from before my eyes; cease to do evil, learn to do good, seek 
justice, rescue the oppressed, defend the orphan, plead for the widow" (Isaiah 1: 16-17). [note: he 
does not say, "cut federal funding for state child services"] 

Here is what a true "Justice Sunday" should (ocus on from Jeremiah's exhortation of the king 
about his responsibility as head of government: "Did not your father eat and drink and do justice 
and righteousness? Then it was well with him. 16He defended the cause of the poor and needy, 
and so all went well. Is that not what it means to know me?" declares the Lord. l 7"But your 
eyes and your heart are set only on dishonest gain, on shedding innocent blood and on 
oppression and extortion" (Jeremiah 22: 15-17). 

Taken together with Micah 6:8, this forms the core of the prophetic message: To know God as a 
nation means to take care of the poor and ensure that justice is done on behalf of the needy: "He 
has showed you, 0 man, what is good. And what does the Lord require of you? To act justly, to 
love mercy, and to walk humbly with your God" (Micah 6:8). 

There are obvious parallels between ancient Jerusalem and the role that big donors and lobbyist 
played in setting government priorities in Washington that contributed to the ouster of the GOP 
from Congress and the White House in the 2006 & 2008 elections respectively· "Everyone loves 
a bribe and runs after gifts. They do not defend the cause of the fatherless. The widow's cause 
does not come before them."(Isaiah 1:23) 

"The Lord takes his place in court and rises to judge his people. He enters into judgment against 
the elders and leaders of his people saying, "It is you who have ruined my vineyard; the plunder 
from the poor is in your houses" (Isaiah 3:14). 

"You seem eager for God to come near you .. Yet on the day of your fasting, you do as you 
please and exploit all your workers. Yet is not this the kind of fasting I, your Lord, have chosen. 
to loose the chains of injustice ... to share your food with the hungry and to provide the poor 
wanderer with shelter-when you see the naked, to clothe them?" (Isaiah 58: 2-7). 

"He who oppresses the poor shows contempt for their Maker, but whoever is kind to the needy 
honors God" (Proverbs 14:31). 

"If you do away with the yoke of oppression, with the pointing finger and malicious talk, lOand 
if you spend yourselves in behalf of the hungry and satisfy the needs of the oppressed, then your 

-liglirwiU-r1se-1n the aatkness, and-your nighrwm become liRe fife nooriday.-- n TneLor<fwin---
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guide you always; he will satisfy your needs" (Isaiah 58: 9-11). 

Nehemiah (who rebuilt Jerusalem after the Babylonian exile) enforces social justice through the 
power of the state and addresses an insidious problem that sadly still plagues us to this day 
(predatory lending): "Still others were saying, "We have had to borrow money to pay the king's 
tax on our fields and vineyards. 5 Although we are of the same flesh and blood as our 
countrymen and though our sons are as good as theirs, yet we have to subject our sons and 
daughters to slavery .. . we are powerless, because our fields and our vineyards belong to others." 
6 When I heard tht:ir outcry and these charges, I was very angry. 7 I told the [nobles and 
government officials], "You are exacting usury from your own countrymen!" So I called together 
a large meeting to deal with them 8 and said ... "What you are doing is not right. . .let the exacting 
of usury stop! 11 Give back to them immediately their fields, vineyards, olive groves and houses, 
and also the usury you are charging them-the hundredth part of the money, grain, new wine and 
oil." 12 "We will ... do as you say," they replied. Then I summoned the priests and made the 
nobles and officials take an oath to do what they had promised." (Nehemiah 5: 1-13) 

From the New Testament: "Mercy triumphs over judgment! What good is it, my brothers, if a 
man claims to have faith but has no deeds? Can such faith save him? l 5Suppose a brother or 
sister is without clothes and daily food. 16If one of you says to him, "Go, I wish you well; keep 
warm and well fed," but does nothing about his physical needs, what good is it? 171n the same 
way, faith by itself, if it is not accompanied by action, is dead"(James 2: 14-17). 

Scripture sets a very high bar for public morality as well as for private behavior. Although we 
can easily rationalize why alternatives to the commands of Scripture might be more "sensible" 
and "realistic," if people are going to insist on applying scripture to the bedroom, they must be 
willing to apply it to the boardroom as well . The Bible leaves no room for trickle-down 
economics. Jesus and the Prophets do not say, "Help the widow and orphan by supporting 
businesses in an effort to prop up the stagnant economy"! On the contrary, when a rich young 
man asks Jesus what he must do to inherit the Kingdom of God ("go to heaven" in today's 
terminology), "Jesus answered, "If you want to be perfect, go, sell your possessions and give to 
the poor, and you will have treasure in heaven. Then come, follow me" (Matthew 19:21-note 
Jesus says this is what the man must do before he can follow Christ). The Bible's call repeated 
throughout the Old and New Testament is for direct action by government leaders on behalf of 
the least of these .. . nothing less. 
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From: 
Sent: 

To: 
Subject: 

Cheryl Mills~-----~ 
Tuesday, February 24, 2009 10:05 PM 86 RELEASE IN PART 

86 
hrl S@att.blackberry net; hdr22@clintonema11.coni 
JUSt called your house twice - but keep getting hang up - was calling to check 'in - I'm on l~ _ _ __, 
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From: 
Sent: 
To: 

Subject: 

MarkJ . Peim.__ _ ____ __J 

Tuesday, Febru111y 24, 2009 10·16 PM 

~l S@att.blackberry.net 

pretty good speech 

86 

Basically a copy of all the techniques we used -well done and certainly what he needed. Serious, patriotic and always 
appearing to bring people together. Very much the kind of stuff that works. 

You have been getting good reviews on your tours - I always liked having a leadership track and a human track and you 
have been doing both, but I would be careful about seeming too silly as it could make you 16ok irrelevant. Obama has 
serious, direct, and powerful leadership style. 

My biggest worry would be that the policies may not work. 
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· From: 
Sent: 
To: 
Subject: 

H <hdr22@clintonemail.com> 
Wednesday, February 25, 2009 8:23 AM 
Tamera Luzzatto 

'--------' 
How are you? 

. 86 . 

I tried calling you at all your nwnbers Let me know when we can talk and whot # to c111l? 

/ 
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Fi:om: 
Sent: 
To: 
Subject: 

jkcancj~----~ 
Wednesday, February 25, 2009 9:04 AM 
Hillary Clinton <hdr22@clintonemail.com> 
Welcome Back 

Hllhuy, . 

86 
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Sent you a message to your old address by mistake Lauren Will provide you a hard cy. Welcome back, all the best, Jack 
Sent via BlackBelT)' by AT&T · · 
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From: Huma /\booill 
~~~~~~~~~~ 

Sent: Thursday, February 26, 2009 6'26 AM 

To: hdr22@clintonemail.com 
Subject: Re. Calls 

China call confirmed for 7 30 
Lavrov will be later this morning. 

·····Originol MesROge···-· 
From: H <hdr22@clintonemail.com:> 
To : Huma Abedin 
Sent· Wod Fch 25 23-52:18 2009 
Subje"l. Re Culls 

Ok 
······Origu1al Message--···· 
From: Huma Abedin 
To· hdrl2@chntoncmi1il com 
Sent l'eb '.25, 2009 I \'SO PM 
Subje"I: Calls 

86 

[
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Call with foreign minister yang has been confinned for tomorrow morning nl 7:30am wlule u r with 1snbelle. Lavrov will be right after probably. 
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From: 
Sent: 

To: 
Subject: 

Hillary, 

Gruy Gensler ~! ----~ 
Thursdny, February 26, 2009 11'37 AM 

hrl S@att. blackberry .net 
Harkin plans to suppport 

86 
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My Senate confirmation hearing today went well. Senator Harkin said afterward that he planned to poll the 
committee shortly but saw no opposition at this time and would try to schedule a committee vote next week. 
The newswire story below suggest his support now. 

Senators Mikulski & Cardin along with former Senator Sarbanes introduced me today. 

Off the Committee, both Senators Feinstein and Senator Levin have signaled their support as well. 

Your call to Senator Harkin and following your specific advice on how to address !TIY past in the Clinton Administration 
was of the greatest help. 

Thank you once again for all of your support. 

Gary 

Sen. Harkin Plans To 
Support CFTC 
Nominee Gensler 

Source. Dow Jones News Service 
Date: 02/2512009 
By Sarah N. Lynch 
Of DOW JONES NEWSWIRES 

(c) 2009 Dow Jones & Company, Inc 

WASHINGTON (Dow Jones)-Senate Agriculture 
Chairman Tom Harkin signaled Wednesday that he 
intends to support the nomination of Gary Gensler to 
chair the U S. Commodity Futures Trading Commission 
despite some lingering concerns 

Harkin's support came after Gens/er, at a hearing 
Wednesday, sought to reassure the Iowa Democrat and 
other senators on the panel that his views on swaps 
regulation have evolved since his tenure at the Treasury 
Department during the Clinton administration. 

"I think that Mr. Gensler was very forthright 1n saying his 
views have changed over the years," Harkin said. "I will 
be polling t,he committee, but I don't expect any 
opposition. I assume that we will be moving his name 
forward ." If the committee approves Gensler 's 
nom1nation,Gens/erw1ll fac~ a oonf1rmat1on vote from 
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., 

the full Senate. 

Harkin had previously raised concerns about Gensfer's 
involvement in talks over the Commodity· Futures 
Modernization Act, passed in 2000, which deregulated 
swaps At the time, Gens/er was a senior Treasury 
official. 

Harkin hit Gensler with a tough first question 
at Gens/er's confirmation hearing Wednesday, recalhng 
testimony Gensler gave in 1999 Quoting Gens/er as 
saying he "positively, unambiguously" agreed with former 
Treasury Secretary Lawrence Summers m opposing 
add1t1onal regulations for over-the-counter derivatives, 
Harkin pressed Gensler on whether or not his beliefs 
have changed. 

Gensler responded: "Looking back now, .it is clear to me 
that all of us that were involved at the time, and certainly 
myself, should have done more to protect the American 
public through aggressive regulation " 

"We should have fought harder for some of the things we 
raised with Congress at the time," he added 

Since President Barack Obama first 
nominated Gens/erto the CFTC late last 
year, Gens/el'tlas worked hard behind the scenes to 
convince Harkin and other lawmakers that he would be a 
tough regul!tor If confirmed 8S the agency's 
chairman. Gensler has said he didn't participate in 
discussions on the Commodity Futures Modernization 
Act at certain times in 1998, when he was recused, but 
he did get involved after that recusal period expired. 

His efforts have paid off in winning over key lawmakers 
like Sen. Dianne Feinstein, 0-Callf, who has been 
critical of the CFTC's oversight in the past Feinstein 
indicated late Tuesday that she plans to support the 
nomination. 

Sens. Benjamin Cardin and Barbara Mikulski, both 
Democrats from Gensler 's home state of Maryland, also 
urged the Senate Agriculture Committee to 
support Gensler on Wednesday. 

Responding to questions from the 
committee, Gensler said that he wished he had fought 
harder for uniform regulation for all physical commodities 
when he served at Treasury. At the time, he said, those 
in favor of uniform regulations were unable to get it into 
the legislation. If confirmed, Gens/er pledged to take the 
issue up again 

He also said he would support a regulatory regime for 
derivatives dealers. As an example of why such reforms 
are needed, he cited the unit at American International 
Group (AIG) which issued credit-default swaps without 
having the collateral to back the provisions 1n those 
contracts. 

Serr.-Kent-co-rmJd;-D;N-o:-;-a-memberofine-c-ommitte-e;---­
said Wednesday he deeply regrets supporting the 
deregulation of swaps in 2000, adding that Gensler also 
shares some of the blame for it. 
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"At leastfor some of that. you gave us bum advice," 
Conrad said. 

Gensler said he believes it's clear the regulatory system 
failed, and he pledged to push for tough new reforms If 
confirmed, he said, he will support mandating clearing for 
standardized over-the-counter products as well as 
putting some of those derivatives on regulated 
exchanges For customized products that don't lend 
themselves to cleanng,Gens/er said he would push to 
enact strict reporting and record-keeping requirements. 

He al~o reiterated Wednesday he believes speculation 
and Index Investing did contribute in part to the run-up In 
agricultural and energy commodities last summer and he 
would do more to prevent excessive speculation if. 
confirmed That would entail re-examining the rules 
governing hedge exemptions, which allow traders to get 
around pos1t1on limits 1fthey are hedging a business risk 

"I am a proud believer in financial reform, tough 
regulation and enforcement," Gens/er said. 

-By Sarah N Lynch, Dow Jones Newswires: 202-862-
6634; sarah . lynch@~owjones com [ 02-25-091743ET 1 .. 

, .. 
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From: 
Sent: 
To: 

Subject: 
Attach: 

Abedi11, Hume <AbcdinH@state.gov> 
Friday, February 27, 2009 7·03 AM 

humama~ini I 
Marina print 
022709 State Briefing docx, 022709 State Chps docx 

Prom: Bishop, Christopher w 
To: Abedin, Huma 
Cc: S_SpeclalAsslstants; Macmanus, Joseph E; Sullivan, Jacob J 
Sent: Fri Feb 27 07:02: 18 2009 
Subject: Morning News Clips 

Good Morning Huma, 

Please let us know if you need anything else. 

c 

Christopher W. Bishop 

Special Assistant to the Secretary of State 
202-647-9573 

86 RELEASE IN 
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Testimony of Mark Hyman, M.D. 

Founder and Medical Director 

. The Ultra Wellness Center · 

Vice-Chairman, Institute for Functional Medicine' 
. . 

RELEASE IN 
FULL 

SENATE HEALTH REFORM TESTIMONY 

INTEGRATIVE ~ARE: A PATHWAY TO A HEALTHIER NATION 

Senate Committee on Health, Education, Labor and Pensions . . 

Mark Hyman, MD 
Senate Testimony 

Chairman: S~nator Edward·M. Kennedy 

Ranking Member: S~nator MiChael B. Enzi 

Senator Tom Harkin & Senator Barbara Mikulski 

United States Senate 

Senate Dirksen Building 

Washington, DC 

February 26, 2009 
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Reforming the United States Health Care System: 
Mastering the Challenge of Chronic Disease 

Executive Summary: Testimony of Mark Hyman, MD 

Effective Health Care Reform: Addressing the Drivers of Costs and Chronic Disease 

• The current medical and scientific paradigm of acute care medicine has been unable to 
effectively address the epidemic of chronic disease and its associated costs. 

• There is a new paradigm which addresses the fundamental underlying causes of chronic 
disease, and can form the basis for a more effective model of medical education, practice, and 
research that over time will generate dramatic cost savings. 

• There are specific initiatives and strategies based on this new paradigm that can help 
transform our sic~ care system into a health care system. 

The Right Solution for the Problem of Chronic Disease 

• This new paradigm is personalized, preventive, participatory, predictive, and patient centered. 
It is proactive rather than reactive. It is based on addressing the causes of disease and 
optimizing biologic function in the body's core physiologic systems, not only treating the 
symptoms. 

• It based on systems biology or medicine That model exists today, and 1s called Functional 
Medicine. 

• Functional medicine is a system of personalized care; a new "operating system" that directly 
addresses how environment and lifestyle influence our genes to create imbalances in our 
core biologic systems that, over time, manifest as disease. It is th.is kind of medicine that is 
needed to create real successes in 21 '1 century medicine. 

• Even if we get everything else right in health care refonn, it won't matter unless we address 
the underlying causes of illness that drive both costs and the development of chrome disease. 

Clinical Examples: Systems Medicine in the Clinic 

• Case examples of Functional medicine m chronic disease in autoimmune, digestive, 
behavioral, and hormonal disorders illustrating the power and imphcations for transforming 
the quality of our health care and reducing the economic burden of chronic disease. 

• Report on pilot program for children using functional medicine showing a 16-fold reduction in 
costs from dramatically better health outcomes with integrated health care teams based on 
Functional medicine. 

Key Avenues for Change: Recommendations 

1. Re-tooling medical education and research to match the science of systems medicine. This 
would involve funding the development oftraimng programs m medical schools and 
residencies, and supporting initiatives for certification and traming in functional medicine for 
existing practitioners through establishing a fully funded university affiliated Institute for 
Lifestyle and Systems Medicine 

2. Creation of Functional medicine demonstration projects m feder11-lly funded community health 
centers, with integrated health care teams focusing on treating chronic disease and providing 
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education about lifestyle and wellness. These would form the foundation for the development 
of clinical practice networks of Functional medicine for education and research. 

Reforming the United States Health Care System: 
Mastering the Challenge of Chronic Disease 

Testimony of Mark Hyman, MD 
Before the Senate Committee on Health, Education, Labor and Pensions 

February 26, 2009 

Chairman Kennedy, Ranking Member Enzi and distinguished members of the Committee: 
Thank you for this ·opportunity to share the dramatic changes in medical thinking and practice 
that must be the central focus of health care reform. My name is Dr. Mark Hyman. I am a 
practicing physician and vice chair of the Board of Directors of the Institute for Functional 
Medicine. As a practicing functional medicine physician, I am on the front lines of a scientific 
medical revolution. 

Effective Health Care Reform: Addressing the Drivers of Costs and Chronic Disease 

My testimony will show that: 

• The current medical and scientific paradigm of acute care medicine has been unable to 
effectively address the epidemic of chronic disease and its associated costs. 

• There is a new paradigm which addresses the fundamental underlying causes of 
chronic disease, and can form the basis for a more ~ffective model of medical 
education, practice, and research ~hat over time will generate dramatic cost savings 
and improved health outcomes. 

• There are specific initiatives and strategies based on this new paradigm that can help 
quickly transform our sick care system into a health care system. 

Even if we get everything else right in health care reform, it won'.t matter unless we address 
the underlying causes of illness that drive both costs and the development of chronic disease. 
This innovative approach to chronic disease cannot only prevent but also more effectively 
TRE~TS chronic disease. 

We must change not only the WAY we do medicine, but also the medicine we DO. We 
must improve not only financing and delivery of health care, but also our fundamental 
scientific approach to chronic disease-an epidemic that now affects 133 million Americans 
and accounts for 78% of health care costs. 

This way of doing medicine, or Functional medicine, is a system of personalized, patient 
centered care based on how our environment and lifestyle choices act on our genes to 
create imbalances in our core biologic systems. Those imbalances show up as the signs 
and symptoms we call disease. 
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It is best solution for our health care crisis. The solution is not our current acute care 
model, which though extremely effective for acute disease, leads to worse outcomes and 
higher costs when applied to chronic disease because it doesn't address WHY people are 
sick. 

This new paradigm is personalized, preventive, participatory, predictive, prospective, and 
patient centered It is proactive rather than reactive. It is based on addressing the causes of 
disease and optimizing biologic function in the body's core physiologic systems, not only 
treating the symptoms. It based on systems biology or medicine. That model exists today, and 
is called Functional Medicine. 

The Right Solution for the Problem of Chronic Disease 

Our current model of medicine is unsustainable because it cannot stem the rising tide of 
chronic disease. Relying only on reforms in access, financing, electronic records, malpractice, 
reduction in medical errors, coordination of care, and research on new drug therapies - while 
retaining the acute-care model - will be untenable. These reforms are necessary but not 
sufficient to avoid the collapse of our health care system that may soon mirror our current 
financial crisis. These reforms do not alter the fundamental approach to prevention and 
treatment. If we focus on improving the way we practice the medicine of the past, we will still 
have the medicine of the past. If we improve the wrong type of care, then we will simply be 
doing the wrong things better. 

Acute-care medicine is designed for acute illness, trauma, and end-stage disease for which it 
is the best in the world. It is disease-, drug- and procedure-based. Our current medical 
education focuses on sickness rather than health; journals publish about disease management 
not causality. Disease based acute care medicine is the WRONG model to address chronic 
illness, because it doesn't address WHY people are sick, or the underlying mechanisms and 
biologic causes. That is why we spend more than any other industrialized nation and are near 
the bottom of the list for all major health outcomes, and are witnessing a decline in life 
expectancy for the first time in history. 

Functional medicine is not a new treatment, test, or procedure but a new "operating system" 
or method for problem solving and processing complex clinical information. It is a 
fundamentally different WAY OF THINKING about the origins and mechanisms of illness. It 
encompasses all the TOOLS of healing and medicine, both conventional and integrative. And 
it provides a common language, a map or GPS system for navigating through the puzzle of 
chronic illness. A.growing coalition of practitioners, educators, and scientists is dedicated to 
advancing this model. We have introduced 20,000 physicians and health care providers to 
functional medicine since 1991, and we wrote the Textbook of Funct1011al Medicine in 2005 to 
describe both the underlying science and the practical clinical strategies and tools that 
comprise this new model. 

We have begun a certification program in functional medicine and are building key 
educational programs for residencies throughout the country. We are partnering with Harvard 
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in strategic research to document the extent and scope of practice as well as the efficacy of 
this model as a better roadmap for chronic disease. 

Through a scholarship program funded by one of my patients, we have trained over 50 
academic faculty and fellows from major institutions who are part of the Consortium of 
Academic Health Centers for Integrative Medicine (funded by the Bravewell Collaborati've) 
including Harvard, Yale, Duke, Johns Hopkins, USCF, and the University of Arizona. We 
are also collaborating with the American Academy of Family Practice and the American 
Dietetic Association. We collaborate and advance the foundational work of James Gordon, 
.MD at the Center for Mind Body Medicine and Dean Ornish, .MD at the Preventive Medicine 
Research Institute 

Clinical Examples: Systems/Functional Medicine in the Clinic 

Let me illustrate how this works with real people. 

A Pilot Prog1·am For Functional Medicine: Reducing Costs 16 Fold in Sick Children 

At the University of Minnesota, Dr. Anne Kelly developed a model of care based on 
Functional medicine called the l!Special Kids program It was for the 5% of the sickest 
children who generated 60% of the total costs, mostly from unplanned hospitalizations. In one 
year, the costs incurred by that population dropped from $4 million to $250,000, or more than 
$50,000 per enrollee, or a 16-fold decrease in costs. Yet the program was cancelled in 
November 2008 after one year because less than 10% of the high science, low tech, and high 
touch approach was reimbursable. 

We cannot control costs by reducing access to effective programs. We must increase access to 
integrated health care teams that include a variety of health professionals, all of whom are 
trained in the appropriate chronic disease model. Both the science and methodology exist to 
utilize functional medicine for such teams on a wide scale. 

Reform must also encompass re-structuring financing and financial incentives to prioritize 
health care, not just sick care. We cannot afford incremental change. The health our nation, 
our future generations, and the health of our economy depend on addressing the explosion of 
chronic disease and associated health care costs. 

A Woman with Treatment Resistant Autoimmune Disease 

Cris Scoufos, a 40-year-old woman came to see me after 5 years of uncontrolled ulcerative 
colitis with bloody diarrhea, joint pain and cystic acne, which started after 4 rounds of 
antibiotics for respiratory infections. She was treated unsuccessfully at the Mayo Clinic with 
the most advanced, dangerous and expensive immunosuppressive therapies. Just before 
returning to Mayo to start a new investigational drug, she saw me. We simply eliminated 
common food sensitivities, treated yeast infections, and normalized the function of her 
digestive tract with probiotics, digestive enzymes, fish oil, and vitamin D. After just 6 weeks 
of treatment she went back to Mayo and was found to have a completely normal bowel, and 
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her joint pain, fatigue, and cystic acne resolved by treating the upstream triggers instead of the 
downstream symptoms. We cannot get to the solution for chronic disease with our current 
methods of diagnosis and treatment. 

Here is her email to me shortly after her visit to Mayo Clinic. Her before and after photos are 
attached. 

Dear Dr. Hyman, 

I am so thankful for all that you are helping me with. I prayed for God to gm de me to 
someone who could show me how to properly care for my body so that I could heal and that 
the honor and glory would belong to Him. instead of asking/or God to just heal me, like 1 had 
for four and a half years, I asked fur guidance on what I needed to du. 

After failing all conventional drug treatments I was told I would have to go into an 
investigational drug study next. My trip to Mayo Clime had been planned and 1 was nervous 
about the choices I was going to have to make. My colonoscopy in April 2008 showed 45cm of 
ulceration. 

The trip to see you the last week of August was planned in one week and everything.fell 
together so eas;/y. It seems like it was meant to be. I startedfollowmg your recommendations 
nght away, even though I haven't mcorporated all of the supplements m yet, the change has 
been amazing. 

My colonoscopy at the Mayo Clinic in Rochester, Minnesota was last Monday, October J 3th. 
My physician Dr. Sandborn, who is highly regarded in the gastroenterology field as one of 
the best in the country, told me that there is no ulceration le.ft ;,, my large intestine and there 
was onlx some scarring. 1 have completely healed! It is amazing! 1 was still bleedingjust two 
months ago and now I am completely healed. It has been a ve1y long.five years and I thought 
you would want to know just how much your help has made ;n my life. Thank you very much. 
You have been the instrument that God has sent into my life for healing. 

Unending blessings to you and your loved ones, 

Cris Scoufos 

A Doctor with Autoimmune Arthritis 

A 57-year-old vascular surgeon was seen with debilitating autoimmune psoriatic arthritis that 
had been unsuccessfully treated with Humira, methotrexate, and NSAlDs; he also had 
migraines, reflux, constipation, and fatigue. He was symptom free and off all medications 
only 6 weeks after changing his diet, fixing nutritional deficiencies, and addressing 
imbalances in his digestive system, which is home to more than 70% of the immune system. 

A Woman with Multiple Chronic Diseases 
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A 46-year-old woman, having seen a dozen doctors over a dozen years, came to me with 29 
different diagnoses, including depression, hypertension, obesity, polycystic ovarian syndrome, 
migraines, heavy uterine bleeding, asthma, sinusitis, irritable bowel syndrome, fibromyalgia, 
osteoarthritis and psoriasis. Each disease was treated with the best available conventional 
treatment. But she was still sick, despite 9 medications 

Of course, she didn't have 29 separate diseases. She had imbalances in a few core networks of 
physiologic function - digestive, immunologic, and hormonal - that gave rise to all her 
symptoms. The underlying cause of all her "diseases" was an autoimmune response to gluten, 
leading to autoimmune thyroid disease and severe vitamin D deficiency because of 
malabsorption. Six weeks after eliminating gluten, improving her diet, replacing thyroid 
hormone and vitamin D, her 29 diseases were completely gone, along with 21 pounds. 

A Boy with Attention Deficit Disorder and Asthma and Allergies 

Clayton Lampert was a 12-year-old boy with severe attention deficit hyperactivity disorder, 
behavior problems, and poor school performance on Ritalin for years. He also had illegible 
handwriting or dysgraphia. He also had apparently "unrelated" problems of asthma, allergies, 
hives, stomachaches, headaches, insomnia, muscle cramps, and anxiety. He had a history 
frequent infections and antibiotics. He had seen 5 specialists (lung, GI, allergist, psychiatrist 
and neurologist) and was on 7 medications for allergies, asthma, pain, and ADHD. No one 
asked how everything was connected, or how his diet of junk food and sugar made him sick. 

His immune system was activated, his digestion not working and he was nutritionally 
deficient in zinc, omega 3 fats, magnesium and vitamin B6. We simply normalized his 
function by removing impediments to health (junk food diet, food sensitivities, overgrowth of 
yeast, and lead) and providing the ingredients necessary for optimal biologic function - whole 
foods diet, additional nutrients including B6, magnesium, zinc, omega 3 fats and probiotics. 
In two months he returned without any physical or psychiatric symptoms and was off all his 
medication. How many children suffer needlessly when we have the solutions to these 
problems? Here is his mother's email to me about his progress. And below is his 
handwriting sample before and two months after treatment. 

Dear Dr. Hyman, 

We had a 504 meeting al Clayton's school this moming (where lhe teachers, school 
counselor, parents, and principal all get toge th.er to review "the plan "for kids with special 
educational needs-in Clayton's case prompted by the ADHD diagnosis). This was the first 
time in his entire schooling history that everything seems to be going well. The mputfrom his 
teachers was that he is "a different kid'' than they saw in the first half of the year and that 
they 're amazed by the difference. The school nurse hasn't seen him since March (and he used 
to be in her office several times a week). The school psychologist said his social skills are 
very good, age appropriate, and that she sees no problem~· at all. She also noted that Clayton 
seems very proud of himself and his new health and that he's laking good ownership of all the 
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changes in his diet. He even seems to be shrugging it qff when the other kid•/ at school tell him 
he 's an "alien'' because he doesn 't drmk soda. 

This was just such a fantastic meeting and I wanted to pass along the good news and say 
Thank You! 

Recovery from Dementfa 

The power of this ~pproach is that it can be often applied without the intervention of a trained 
professional. Below is the story of a woman's whose husband recovered from dementia by 
following the principles of Functional medicine. This recovery was likely due to a reversible 
nutritional cause. Other causes of dementia, which is not a homogenous disease, may respond 
differently, however the social and economic impact of this method can no longer be ignored. 

Eight years ago, at the age of 42, I me/ and married the love of my life; Robert Foster. 
We both have felt that "we" were absolutely "meant to be together··. Two years ago I began 
worrying whether or not the "moments" of forgetfulness meant the beginning qf dreaded 
Alzheimer's disease. I began to educate myself obsessively, and came to the conclusion that 
the traditional route of pharmaceutical drugs was the wrong approach to combat this beast. I 
would not accept that the "only" outcome was a horrible death sentence. My beloved 
husband's cognitive function took a sudden and alarming sp1ral downward this past fall. The 
formal diagnosis of "Alzheimer's" was nu less heartbreakmg, but I felt lucky to have had 
those two years to do the precious research and reading, where I was given the exlraordinaJy 
gift of awareness and respect for Functional Medicine. 

Knowing instinctively that this was the only amwer to the war we needed to.fight - it was 
here that I sought help. I was made aware of Dr. Hyman by another Functional Medicine 
doctor a couple of years ago, and have followed his work and have read several qf his books. 
Having a program to follow, was the answer to a prayer ... .. literally. The actual 
''turnaround" has been so dramatic that I have been hesitant to share the results, not wanting 
to offer unwarranted "hope" to others, as it sounds "too good lo be /111e ". I do not wan/ this 
to sound like "hype" - or as the "magic pill" that cured Alzheimer's, but I do think it would 
he irresponsible not to share our astounding results. 

The bottom line--five days after starting the program, my husband had gone from not being 
able to hold a thought, constantly misplacing any number of objects, repeating quest10ns and 
thoughts, and not being able to drive (as he would get lost), to the normal functioning man I 
married The "comeback" is NO'/' /OOIYrr- it IS over 90%. He is ah/e to hold his concentration 
on a prqjectfor hours at a time. He is able to get into the car and run errands.flawlessly. He 
carries oui a conversation and relates to it hours or days later. He 1s able to recall telephone 
numbers and addresses. I have my husband back. I have 110 doubt the change in diet, addition 
of specific supplements, the detox program, and the addition of regular exercise, are 
responsible for these results. I pray that the miraculous results are multiplied a million times 
over, and others feel the joy and rehef that I have had. Dr. Hyman - our etemal thanks and 
gratitude. 
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· Key Avenues for Change: Recommendations 

While there are many questions still to be answered, and research to be done, it is time to act. 
Based on the aforementioned considerations, I submit that public and private sector 
investment must be made in the following areas: 

I. Re-tooling medical education and research to match the science of systems medicine. I 
recommend the establishment a sustainably funded university affiliated institute/or 
Lifestyle and Sy.'items Medicine/Functional Medicine. This would be the national 
center and prototype for the development of training programs in medical schools, 
residencies, and postgraduate certification and training in Functional medicine for 
existing practit ioners and ancillary health professionals. Sixty seven percent of the 
250,000 primary care doctors are currently dissatisfied with medicine and 80% are 
seeking new ways to practice based on this emerging model of medicine: The goal 
should be 20,000 fully trained practitioners in five years. 

2. Creation of Functional medicine demonstration projects in federally fundell 
community hea!th centers, with integrated health care teams focusing on treating 
chronic disease and providing education about lifestyle and wellness. These would 
form the foundation for the development of clinical practice networks of Functional 
medicine for education and research. 

3. The establishment of a White House and/or Congressional Office for Health nml 
Wellness to coordinate all efforts in this area as detailed in the WIN proposal 
submitted by Dr. Wayne Jonas. 

Conclusion 

Most chronic disease today is not necessary. While conventional medicine has been great for 
acute disease, Functional medicine is the model for easing the heavy burden of chronic 
disease from which our society-indeed, the whole world-suffers today. · 

Thank you. 

Mark Hyman, MD 
Institute for Functional Medicine 
45 Walker Street 
Lenox, MA 01240 
(413) 637-9991 
mark@drhyman.com 

Mark Hyman, MD 
Senate Testimony 

9 

HA 09/01/2015 
UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939857 Date: 04/29/2016 



UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939857 Date: 04/29/2016 
Obta ined via FOIA by Judicial Watch , Inc. 

Mark Hyman, MD JO 
Senate Testimony 

I ·. c 

I UNCLASSIFIED U.S. Department of State Case No. F-2~1· 5-06322 Doc No. C05939857 Date: 04f2s12'0Y6"'12015 



UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939857 Date: 04/29/2016 
Obtained via FOi~ by Judicial Watch , Inc. 

Mark Hyman, MD 
Senate Testimony 

·; 
i . ~ 
1· • ~ 

. . ~ 

.. 
r=::, 
!: :ye 

Ii 

HA 09/01 /2015 
UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939857 Date: 04/29/2016 



UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939857 Date: 04/29/2016 
Obta ined via FOIA by Judicial Watch , Irie . 

.: r 

Mark Hyman, MD 
Senate Testimony 

. • • ·t. 

)t 
• . 

1\ • , 
1" ... , .. ~ 
~ 

,·· ··· 

. . 

.· 

12 

HA 09/01/2015 
UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939857 Date: 04/29/2016 



UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939857 Date: 04/29/2016 

Mark Hyman, MD . 
Senate Testimony 

•, 

. Obtained via FOIA by Judicial Watch , Inc. 

13 

. I.IA ncun•t1.,n.u: 
UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939857 Date: 04/29/2016 



UNCLASSIFIED U.S. De artment of State Case No . . F-2015-06~22 

·- l 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939860 Date: 04i291:2ols· ·~_2Q.1 '5 . 
j 

. J 



UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939860 Date: 04/29/2016 
. De tained via FOIA by Judicial Watch , Inc. 

©2009 The Institute for Functional Medicine 
441 J Pt Fosdick Dr NW, Ste 305 

Gig Harbor, WA 98335 

HA 09/0112015 
UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939860 Date: 04/29/2016 



UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939860 Date: 04/29/2016 
Obtained via FOIA by Judicial Watch , Inc . 

. ' 
... ··- •, , ,. 

' .. i. ! .. . 

. 2IST CENTU~Y MEDICINE: 
A New Model far Medical Education and Practice 

. ) 

Table of Contents 
· Page No. 

Preface .... ......................... .. ..... ...... ...... .': .... .............. ....... ...... ... .. .... .'. iii 

Chapter I Introduction .......................................................... .... I 

Chaptez: 2· The Changing Medical Environment ........... : ..... ... ... 8 

Chapter 3 Emerging Models .... ... .. ... ...................... .. .. ... . : .. ....... 22 

Chapter 4 The Clinician's Dilemma. ............................... ....... .. 40 

Chapter 5 Functional Medicine: A 21st Century Model 
of Patient Care and Medical Education ........... .. . :. 5 7 

References ..... .. ............. .... ..... .............................. .. ..... .. ... .. .' .......... 74 

Appendix Table of Contents ....... .... .... ........................................ A I 

., 

. ,· .. 

... ~ .. . 
I II • •••• • .. ~·. "'·' ••• :. :~ •• ' L.. . . : . 

' 
l • "; ·· ... . . .. ..... ...... : . ............ . 

i ·. ·:· ···' , • 

' . . .. l·, : .. 
: .. 

~.. '! . •• : ·! 

' •· 
: ' . 

HA 09/0112015 
UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939860 Date: 04/29/2016 

. I 



UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939860 Date: 04/29/2016 
Obta ined via FOIA by Judicial Watch , Inc . 

. ' ,"' ~ ..... ................ -, - · ..... . •: ..... --··- . :··· ., 
•.... ····.·· '' · '"":· ·. ' " 

l . ~ 

~ . 

I ... 
: . . ; 

.. - .... . 

2IST CENTURY MEDICINE: 
A .New Mndelfar Medical Education and Prac#ce 

Preface 
Beginning a journey of Discovery 

The document you are about to read emerged'from a systematic process of inquiry .and intentionality 
about some of the most critical issues in health care today. \.Vhilc there arc many vital structural factors to 
be addressed elsewhere (reimbursement practices, imurance coverage, electronic medical records, and the 

medical home concept), our attention and expertise are here focused on the content and proces5 of care. 
The paLh we followed lo conceive of, research, and write lhis while paper on 2 I st c:e"muf)' medicine can he 
traced back to 2006, when the Fountainhead Foundation approved a grant to The Institute for Functional 

Medicine (IFM) to establish and manage a scholarship program for medical schools and re5id~ncy 
programs to send selected faculty, students, and residents to learn about fonctional medicine. Over a two­
ycar period, 43 scholarships were awarded, reprc5cnting 15 medical schools and six residency programs. 
"f'h .. :· in:} ... h:t. •:tn-:l opp(,r:'i.trtHi<-.:: f:h :JI h: l\·t~ ~l o\vn l)O( of tld$ ~,·~c d fi: nci :r:g ~ Hh'(- be.r~u s:g :u ?°!C~ : :r ~ .. i : nn H·: ·.h ~:f.r!., 

and wide-ranging across academic medicine, clinical programs, fellowships, and residency progra~ns. 

Our interviews, meetings, and follow-up discussions with scholarship recipients and their colleagues 

underscored the fact that IFM needed to provide a rationale and methodology for facilitating a more 
systematic and widespread introduction of functional medicine into these diverse institutions and 
programs. It is very arduous to modify both the process and content of medical education. There must 

be a compelling reason and a clear path toward the goal. Our journey, therefore, involved documenting 
the urgent need for a major shift i.11 medical education, and the11 describing a model of care that can be 
adapted to the teaching needs of medical (and other health professions) schools and residency programs. 
in ~l) r!f,ill ;?.', \\'t• pn,· •. i dr-; 1J0lh rb ,-, i•i:,:ifir:J.ri :,:i fr,; -, 'l. !lf"t ,, lk~r;ri j)tirJI) ,_; f. th ·',: r.h.m::r-: : b.it. Jl :li>·l (')("., ur ' 'l r-: q~1i p 

clinicians to adapt successfully to the healthcare demands of the 21st century. 

\Ve tnok,:·d fir;)1, ,a: rr~lcvaof l1h1j( l r 1iH 'JD C'> i:t ht :1\ih ,·· ~p"t· 1,r)c~H \' \t:h:'plc : ·~. · .~ un.:i :·~· : thc I' l>t ~ k :oi1• r·,( c! 1r::i: \ 11. . ' . 
disease; the evolution of evidence-based medicine; the poor performance of the acute-care model in a 
chronic-care environment; the emergence ol new paradigms such ;is syslems biology, integrative medicine, 

and personalized care; and the lack of consensus on how to address these issues in a ~ystematic way. 

This journey took us deep into the literature of cost~ vs. performance, science v~. art, research vs. clinical 
practice, and the many ideas about how to consolidate the gains of the 20th century without losing 
lll'X1b1hty or 1..~<J1.:.31 ·.r.11ni11q: dt<. pr' >1!1 i~v· ~ "' i 11\' \V iuio:n11ath·'n and JH; \ V 1 n~"d1.' is ~·.'1' i;,'tr1..' f<J r tiK. ~ l1tur:.;. 

With thi.~ background in place, we began to explore how all of this looks and feeh to the individual 

clinician who is immersed in the daily demands of clinical practice (Chapters 4 a11d 5). This, of course, is 
where I.he rubber meeL~ the road. We found I.hat not only have we failed Lo materially assist most prima1y 

care practitioners in understanding how to make better use of evidence, and i.n translating new tools 

!- .: .. :.. 

and ideas into their clinical practice, bu"t we have left clinical medicine poorly equipped to 
addres~ two critical elements: (1) managing the unce1tainty that is inherent in 

< .. 
.. : . , · ·~ . ·:· 

i ·:.. . . . ... ·"' ... , . ..,., : ... ··-··· .. . . r :.:.: ..... 
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clinical practice, and (2) creating a healing partnership with patients. \.\'e found that clinicians are 
no longer taught how to integrate the science and the art of medicine-··indeed, the art of medicine 
has all but disappeared as a subject of teaching. From the evidence-ba~ed medicine (EBM) perspective, all 
you really need to do is gather data, focus the data toward securing the diagnosis, and then research the 
evidence about the be~t molecule (Rx) or procedure to treat that diagnosis. Doctors in the EBM, acute-
care model have almost become technicians. Converging pressures have reinforced this _model b}1 forcing 
,1(11·1 \ln: re• iixH~. <heir ,,fl-i1·•' vi:-; t:· n t<.1;·r: Pnd w11n' n..i.rr •. »"1)-.. 1nri '') . (.·:h":r ,. Jr-.: in 11-,:~; .1; 1'i k«::: tint': .:1,f:1·:i 

for Jess and less money). 

If that model worked, we wouldn't have had grounds for writing this paper. Unfortunately, the model 
has failed spectacularly to help stem the rising tide of chronic disease (Chapter 2). Fortunately, however, 
there is plenty of evidence that this is not the only way forward. Physicians and other practitioners can 
be taught to shift into a personalized, systerns-mediciue approach that is much better adapted to the 
complex demands of chronic disease. They can learn Lo gather and arrnlyze patient dala differenlly. They 
can twist the kaleidoscope and apply critical thinking to the use of evidence. And they can create healing 
partnerships that allow both patients and practitioners to achieve insight and then to evaluate that insight 
in the light of knowledge and cx-pcricncc. 

The Institute for Functional Medicine has developed a model of comprehensive care and prima1y 
prevention for complex, chronic illness that i~ grounded in both the sl:it'nce (tht: Fu11ctional Medici11e 
Matri..x Model™) and the art (the healing partnership in the therapeutic encounter) of clinical medicine. 

We c~ this model functional medicine, and we have taught it for many years. It is not a separate 
discipline or specialty-it is an approach to clinical care that i5 comprehensive and patient-centered, 
personalized and grounded in science. It can be taught to and practiced by any health practitioner who 
has· a background in the basic medical sciences and dinical practice, and it can adapt quickly and ea5ily to 
emerging evidence. It can also provide a common language, shared pri1!ciples and organizing tools, and a· 

.consistent analytic process to support and faciliVtte integrated health care. 

Reintegrating the Science and Art of Medicine 

There arc always two deeply powered processes at work in any life-changing endeavor. Human beings •\ 
require both denotative and connotative information for mastery-that is, we need both data and 
intuition, science and arl. Brain scientisL5 have made great progres5 in illuminating the det'p creative 
processes by which our "mind~" make use of the "matter" of our hrains. 1•

2
•
1

• ~. '·" Clinicians, particularly, 
.need to bring to the therapeutic encounter t~e unique qualities of both right- and left-brain function 
that have been emerging from brain science research. In the last decade, wider use of functional imaging 
technology has delivered a much clearer picture of coordinated brain function-why and how it occurs. 

Jill Bolte Taylor, PhD was a neuroanatomist at Harvcu·d Medical School whe11 site sustained an aneuri~rnal 
stroke in the primary speech areas of the left brain. In her video prc::seutatio11 to the TED (Technology, 
Entertainment, Design) group,7 she describes the integrated functionality of the two sides of the brain 
in a way that can inform our understanding about a comprehensive patient-care model that respect~ 

and integrates both the science and the art of medicine. Her articulation of her "stroke of imight"R 
vividly illustrates important a~pects of the new pattern that we must weave together: 

... ,; . 
I 

. :• ... 
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... when you look at the brain, it's obvious that the two cerebral cortices are completely 
separate from one another. For those of you who understand computers, ounight 

hemisphere functions like a parallel processor. While our left hemisphere £Unctions like 
a serial procc~sor. The two hemispheres do communicate with one another through the 
<,t)J'pc1s ··oihwni, wf:i,·b i~ m.i.clt up ,)f ~orn:> 30U rrnlJi. ·H '.:7':1.)Jl:ii {il':":J'~ . .Flul :"tl1tr d!(lf: 

that, the iwo hemispheres are completely separate. Recaust' they process i11forma1io11 
differently, each hemisphere thinks about different things, they care about different things, 
and dare I say, they have very different personalities. 

Our right hemisphere is all about this present moment. It's all about right here right 
now. Our right hemisphere thinks in pictures and it learns ki.ne5thetically through the 

movement of our bodies. Information in the form of energy streams· in simultaneously 

through all of our sensory systems. Aud then it explode~ into this e1wrmous c.:ollage of 
what this present moment looks like. What this present moment smells like :rnd ta5tes like, 

what it feels like and what it sounds like. I am an energy being connected to the energy 
all around me through the consciousne5s of my right hemisphere. We are energy beings 

connected to one another through the consciousness of our 1ight hemispheres a~ one 
human family. 

My left hemisphere i~ a very different plac:e. Our ltft hemisphere thinks linearly and 
methodically. Our left hemisphere is all about the past, and it's all ahout the future. 
Our left hemisphere is designed to take that enormous collage of the present moment. 

And start picking details and more details and more details about those details. It then 
categorizes and organizes all that information. Associates it with everything in the pa5t 

we've ever learned and projects into the future all of our pos5ibilitics. And our left 
hemisphere think5 in language. It's that ongoing brain chatter that connects me and my 

internal world to my external world. Rut perhaps most important, it's tlrnt little voice that 

says lo me, "Tam. Tam." And as soon as my len hemisphere says to me "Tam," T bt'come 
')(·f:>ar~:l:c-~ . .l h('·:<'r:°l'°~ a~ :n:::Jc· $(·Jid ;ndi\'ic:l:.:.:d f(·'p.~r.1.1•· frc:i11: t!J<~ (·n·~~·:.~v (!.-.,, .;,r.:.:.1r:-:1 :Tl·~ aod 
separate from you. 

Continuing the Journey 

\.\-'.-:· ii:v:l i:·ur~f·l\'c'~ ;11. u-, .. : l:.e::·;ion int~ ... f :lw '.~I 11. .: :·'J':i.'JP" foe ei:l w[1h .1 i·:.-·:i.ld1': 1 n·: ;.~.,tel n in i:ii·.:;n·:;\' ... n o ,.~"') 
kvd.<. ,.y,. m1;,;t r<",t<:•f':mGlt• til(: d1sp,:r:.1tt· pi·•(.:'< ,)f fi,1~ l"J.flli11~: pu?;:I:• :ll'"· :i JttW :.111•1 Jt:.,r:• <'<JL•'::·,·nl 

pattern. The intention of this document is to e~tablish the need for a new model of care, and to make 
conscious, transparent, and usable the functional medicine model. We will .5how how this integrated model 
~:~:): 1)(·:1:(·.r n·:·:·(-:11.hr~ nr~r:-~:l~ (•f :l t><·r11d:.liii:i:1 i.dll:.l~t··?d \·\':th ;-$!'"'~:1.iily ):.J~:r·~~:·iJt)~.i, l".lt·-~$ of d1r~:·ll14. .Jj~(-:l~{-:. \.\'r; 

believe that these c.:hanges will also help physicians establish a more ~atisfyi.11g basis for cli.11ic.:al prnc.:tic.:e. 

The diligent work and thinking of 20th century clinicians and scientist~ have hrought us to this moment 
with many tools and key concept~, including: · 

' 
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>b the art a11d science of clinical medicine 

e, systefl'!S biology and personalized, systems medicine 

'<'! prospective health care 

~ patient-centered he~th care 

0 th'e chronic-care model and the chronic-care team 

~ integrative medicine 

0 nutrigenomics, pharmacogenomics, proteomics, metabolomics 

'<" evidence-based medicine (EBM) 

~ right and left brain functionality and the healiug partnership 

~ the science and practice of creating insight a~ part of the therapeutic encounter 

~ the process of managing the uncertainty inherent in the clinical encounter 

Ultimately, WC will transform medical education and clinical care for chronic disease only if we can 
elucidate both the urgency of and the pathway toward a new model. We will succeed as 2 l st centw-y 
phy~icians only if we attack ~he underlying drivers of chronic dism~e and rising costs-Lhe complex, 
lifelong inleraclions of lifestyle, environment, and genetic~ . We will create an integrated heahhcare system 
only if we provide a common set of principles, concept~, and practices that can be taught to and used by 
all membei:s of the healthcare team. To these ends, we have used OlU' time, expertise, and commitme11t 
to synthesize a model of health care. for the 2 lst century that cogently integrates the best components of 
both established and ef!lerging knowledge and practices. We describe in these pages a healing partnership 
that can readily adapt to new approaches and new evidence, that eugagt:s a.II parts of the bra.ill, and that 
strengthens the bodies, minds, and spirits of both physiciaus a11d patie11ts as they share tl~e path toward 
improvec;I health. 

O~r heartfelt'th~nks io th·e.Bit.:ier .Family 
· '-: and the Fou~tainhe~d F~undation 

for the ongoing. suppo;t . : ... ·' ~'. : 
, • , r ~, '·• , 

t:h;:it h;i.q m;ir!P, th ii prnjP.c;1 pm.qihli .. · ... . , " 

David S.Jones, 'MD 
President, The /nsl:l.tutefar Functional Medicine 

Laurie Hofmann, MPH 
faecu.tive Direr.l.nr, The lnsl.itul.e far Functional Medicine 

Sheila Quinn 
Cnnsulting Author and Editor 
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2IST CENTURY MEDICINE: 
A .New Model.for Medical Educali,on and J~·actice. 

Chapter 1 
INTRODUCTION 

Opportunity 
If done" right, the development of a health care ~stem that.focuses on personabzed health planning will be eve~v bit as 

tranifi1rmational as the wupling ef science to medicine W(l!i in the ear(y 20th centu~J~ 

-R~Ll'H SNl'UlltMAN, i\•1D, ANU R. 8ANUll(.~ WILLIAl\l~, MDq 

Throughout the medical system, the heartbeat of impending change ha~ been heard with increasing 
intensity since the turn of the century. Concept~ such as prospective health care, personalized medicine, 
systems biology, nutritional gcnomics, integrative medicine, the chronic-care model, and others represent 
diverse aspects of the impetus to devise a substantively different way of approaching health care in the 
21st cenmry. The shift in prevalencf:' from acute to chronic di~ea~e 10 • 11 , aml a growing recognitio11 of \'he 
inherent limitations and consequences of shaping medicine primarily around an acute-care model 12 are 
among the most powerful forces that are driving change. The context of uncertainty that pe1vades the 
realm of clinical care 11 •k;n.1 ni:h: ~ .: on q •rr:·hc1 ,~j,·.-· .1 nd 1·li: :·;ibl' rn;Jd~'.: i li;11 • ;;r; mt•';.'. r·.:1• ,., ('\·i 1:k·1H'-:· v·kY.11~1 
to the individual without forcing physicians and other practitioners to manage complex, chronic disease 
using an acute-care model ~at is ill-suited to the task. Tramformation is immi.nent-the opportunity is 
now. 

·7·1 ' . · I" "// I > f" ' ' f ' I "ii . ' ' ' . !Ill "1l11,l'( 'il(,\'/ trr111..,/trr111ul1~t17! "~i 11t.t Ultlll~(J,.• (!1'1 (illl"(!I f(UI. lo /l)dl.·: Oil /ltf({ .f/t· ····f.11·.WIU·( ,, .. '"· Uu tl tl?U/ !U1'l,~,\{1r~·a (l.1 .•.11urn/IUllJI 
.. o,;\ • ol .. '•' 

other than the "absence of disease'~· concefoed as an integratedfanction ef hinlogy, envimnmenl) and beluwi11r; and measu.red 
as a pmduct of physical, ment.al social and spiiitu.al variables. · 

-M1CHA1£Ljm1Ns, MD, ANU Kt::NNl'l'H B1u(:HAM, l'vID14 

.:\~ \\·~~ ;"<J1he to tht ckn.;-~ :1! thf=..: tu :~i di:.:1..~a·i:~ ~·\f tl~(; ~1==-L t .. tutur;', d:r:· r,rJr1··\r1u11.:f\' to ~n1hti··nl~, .. the ~lr~:tt:~gi< .. 
decisions that will redirect medical education and practice for the foresf:'eable futurf:' will e11cou11ter many 
challenges. Philosophies of health and disea~e, exciting new models of delive11' and management of 
care, practitioner diversity and interrelationships, emerging perspectives on science and evidence, and 
the teaching of analytical thinking and clinical reasoning are all under pressure to evolve. Resistance to 
change and eagerness for it exi~t simultaneously within all established systems; both perspectives represent 
important issues that must be addressed successfully to ensure that changes are purposeful, practical, 

and effective. Educational programs and leaders will be called upon to,set the pace of change, 
identify the best models, integrate those models into existing curriculums, and advocate 

for widespread adoption. 

-, ' ... :N, ' "!: :~ ... <!• 
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We can facilitate this process by taking into account the ~ubstantial common ground that already 
exists among many of the leading innovative paradigms, even when they are not directly comparable 
ht !:tt~"nt t.'f ill prG\1.:~1<J.iJ ''r·r·lit·atH"ns. ,~,)llgru":n t i"lt.•:n·~11t.; ;.·J .. 11 I·,,,. H.Jt:ntd>:.."L ~>.lrn,~ff··cl., ~:;ad S)'i:~h1';~:i1=·t. 1 

to inform a comprehensive new model that will be compatible with both established and emerging 
approaches to health education and practice. In addition, there are important p1inciples and practices that 
can provide a solid foundalion for synthesizing these congruent element~ in lo a workable new model. 

Visualizing and implementing a fresh approach to health and di~ease will require collaborative effort~ 
'.1r1rl ~Y~L~lllS lh.tt v.ork tc' !h» h•ntl'il . .,, p,1litnls a.rni r.1ra1'!1litmtr:; :dil.t. In !h1• p.1µtr, W•" Will Ut:i:'nl ·1~ 

how cert~in key forces and concept5 are critical component.5 of a dedicated effort to achieve productive 
and lasting improvement5 in our healthcare system. We will demonstrate how the common themes in 
these overlapping paradigms represent fertile terrain for synthesizing a comprehensive new model. We 
will ide11tify elements that must be added to the common themes to create <Ul elfec:tive model for teachiug 
and practice. And we will describe thal new model and advance suggestions about how lo strengthen 
and implement it. The ideas are (metaphorically) bursting out of the literature, essential tools are being 
developed, and the pivotal technologies are rapidly advancing-the moment is ripe with promise. 

Purpose 

Our overarching purpose in writing this paper is to illuminate a path Loward health and vitality for 
patients-not an easy or straightforward task in a world of i11creasi.J1,g complexity and epidemic levels 
of chronic disease (Chapter 2). The intention of this document is to establish the need/or a new 
model of care and to make conscious, transparent, and usable the.functional 17Uldicine model. 
We offer to academic medicii1e leaders, practicing physicians, and other health professionals a model lhat 
we believe will substantially improve management of disease risk mid assessment-as wdl as treatrnem for 
the millions of patients who already suffer from compltx, chronic distase-using perso11a.liitid, system~­
oriented, cost-effective approaches. Blending the foundational principles and practices of functional 
trtt:di.: in.·: ,,.,! t1 l Lh· ... -,~1L~~ 1 an ti .. d r .. <.'li ~i ~1(.'!1 g(\ 't~}id 1.h....it . ~1rl· i'H-i~· l,~'\l:~r.::. in f. n l· ·r~;i ng ; n•J(.~c:h darJ tl,:: .. J. OF ,;-r .. 

comprehensive and eflective model of teaching and practice for medical schools, residenC}' programs, 
and eventually other health profession schools. Such an ambitious goal will succeed only if the plans rest 
upon a solid foundation that resonates strongly with leaders and early adopters in medical education and 
the health professions. Strategic objectives and effective tools to guide action steps appropriately will be 
required. The need for change and the matching of solutions to prohlems must be clear and persuasive. 
This paper will analyze emerging trends and needs and address the power of this synthe~ized model to 
shape those trends and meet critical needs in order to help improve the education and e!Tectiveness of 
healthcare practitiopers and offer their patients a better path toward lifelong health. 

Emerging Models 

From among the creative and fascinating new paradigms, we will address six that have emerged a~ leaders 
and already claim many adherent~. They share a great deal of common ground that is critical to a 

synthesized, comprehensive model for 2 lst century medicine. Each of' these new models, while 

·I .. J !. . . . .. 

incomplete in it5clf, contains clements that help to ensure compatibilit)1 and integration 

. ~. 
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into an overarching approach. These will be discussed in much greater detail in Chapter 3, 
but here ~e introduce the key concepts of each model. (There are other models of note, of course, 
including the Future of Family Medicine project and the Medical Home project; information on both of 
these is provided in the Appendix. In the body of this paper, however, we have narrowed our discu5sion to 
the models that appear to have the greatest potential impact on the actual content of care, rather than the 
strllcture of care.) 

A graphic representation of some of the common themes and key concepts in these six models can be 
seen in Figure I. 

. , .. Applies knowledge of genetic · · "· 
· .individuallv to improve diagnostics and · · 

. ·therapeutics; phamiacc;igenomics · 

Personalized Medicine 
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: 21st Century Me.dicine :· ·' 
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Chronic Care Model 
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, . with · 
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. Practical tools ·" 
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Integrative Medicine 

Multidisciplinary 

Patient sett-management 
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·, Prepared, proactive 
practice team; informed 

activated patient; 
. decision suppon; clinical . 

information systems; 
· delivery system d~gn; 
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I 
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mechanisms and actions 

Whole person focus · collabora~ion · · 
: · with CA~ providers: -'. 

Informed by imponance of mind/11ody 

'-

Worst: rigidity; focus on drug solutions: 
failure to use adaptive unconscious in the 

context of uncertainty; failure to match 
RCT outcomes to individual patients 

Applies most current research on 
therapeltlics and diagnostics to patient care. · 

evidence 

Figure 1: Common Themes and Kev Concepts Among Emerging Models 
in Medical Education and Clinical Practice 
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1. Personalized medicine 

of genetic test~ to identify risk factors for adverse or unpredictable drug ellects and to identify 
individuals who are most appropriate for.certain kind5 of drug therapie.5 or diagi1ostic 
procedures.•~. lfi This kind of assessment should certainly he.Ip to improve the matching of drugs 
and diagi10sLics to individual patients and, as a resuh, may also help to reduce ~leath, disability, 
and costs associated with individual differences in the biotransformation of drugs and other 
substances. I'' However, under the rubric of personalized medicine lie many other complex issues 
relevant to biochemical, physiological, genetic, and environmental individuality that must also 
be attended to if we hope to reverse the modern epidemic of chronic disea5e and assist patient5 
toward healthier lives. This broader model of personalized care has already become an explicit 
component of systems biology aud prospective health care, aud it is implicit i.J1 the chronic-care 
model and integrative medicine as well. Personali.,,ed medicine is critical LO the future of health 
care. 

2. Prospective health care 

A bold new model for 2 lst century medicine called prospec:tive health care was proposed in 
.2003 by Snyderma.n and Williams. 1

R Pilot projecL5 have been inilia\ed and are being le~ted now 
at Duke University. In a 2006 article, 1

'
1 Snyderman and Langheier described their rationale in 

,terms completely consistent with the focus of functional medicine for the past two decades: 

Chronic dist:ast:s dt:vdup as a const:qut:11ct: of ai1 individual\ lm.~dii1t: ~usceptibiliLy i:ouplt:d 
with their exposure to environmental factors. These may trigger initiaring event~, leading LO 

the accumulation of pathological changes and the onset and progn:ssion of chronic disease. 
Today, most health-care ex'Pendinire is focused on the lat~r stages nf this process, long after 
the development of many underlyingpachological changes. Until recently, it could be argued 
th.:11. flJf'." fc;.l:l.Hi1H: ln·?:llJ~:~~t.ti!{•,J'$o·~ \\·,l!-j1.u:t;j·ir'·l l·r>~rn~~t;· =l:""~ ;Jl•:!\i\' f{ 1 prr:d:(l lf''J.1:~ :!H•t pre.·\·.-~::: 

its onset was not technically feasible. This is no longer the case, and the emerging sciences of 
genomics, proteornics, metabolomics, medical technologies and informatics are revolutionizing 
tl1e capability Lo predict events and enable inten1e11tiuu hefore damage Ol:curs. Persu11alizt:d 
risk prediction and strategic health-care planning will facilitate a new form of care, which we 
ha~e called "prospective health care." 

Including the same fo~r elements as systems biology (prediction, prevention, personalization, and 
P:U-ticipation), prospective health care offers a much broader perspective, describi.J1g structural and 
procedural transformations chat must also occur in reimbursement, research, 1isk management 
a5sessmenc, record keeping, and the delivery of care.211 The thrust of these changes is "toward 
managing disease risk and providiug personalized c:;~·e for ch~ouic and acute d.i~ease." 21 

: ' 

' ' 
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3. Chronic-care model 

.. .. . . . .. 
. . ::· 

'· •" •·.-::··.._ ....... ... 
.. .. : . ~ 

'fhr' f\111 \:hri1l':!C·C.H'(~ tn· ... J··'l (t;(~J\:l\ frr~l co:·n<r:-i\'1·'c.J :n :~~~1:.~ .. \",.•; fc.>rP·1al!y pn~),.:·nlr:ll in;~ ·.:t111 l 
publication by Wagner et aV2 Since that time, it ha5 undergone serious study, implementation, 
~1n· l \'(•,\'U:i~>J t ((• ~i('t' 1:·n~ l:ri(•·:L:ttt t;:-O; P~: ric· Jl· . (·. :. I!} c:1uJ i·. e:J :.r'tf.:J :(~~· ::1H·:l :'ind:: t::~5 f :•'f.HTl rr:~a·:.:1r1~h. 

Emerging evidence has shown fairly conclusively that patient outcomes in a variety of chronic 
conditions can be improved whene11er substantive progress is made on integrating !he elernent11 of 

. thi~ model into clinical practice, Core elements include: 

~· Productive interactions betwee1~ informed, activated patient5 and prep~red practice teams 

~ Effective patient self-management strategics 

.:1 Delivery system redesign (tt:am approach; multidisdpfouu)', planned interve11tio11s iustead of 

acute, reactive intervt:ntious; use of case mauagers; regular follow-up) 

~ "f).·~c:$lor: :~l.tr'i'•:i!·: : tc·l:.<~r~r.~tion .:f c'vi.:l(·nct··h~li ... ··d ~tri-:l~:1 l:\l('r ln: .. , tb .. · fl4'.'"'' ('t' ·l:1:lct.d pr~1c:i-:e .~4'.l 

that information to support clinical decision making is readily available) . . 
0 Clinical information system (the use of a database and other resources that bring timely, 

relevant information to both physicians and patients). 

~ Community resources and policies 

CCM has in common with prospective health care a strong empha~is on redesigning the systems 
that support and shape clinical practice. Both have explicit emphases on a team approach to 

chronic care, the necessity of patient self~management, and the urgent need to involve commw1ity 
resources and attract the attention of policymakers. 

4. Evidence-based medicine 

Evidence-based medicine (EBM) is "the conscientious, explicit, and judicious use of current best 
evidence in making decisions about the care of individual patients." The practice of EBM means 
integrating individual clinical expertise with the best available external clinical evidence from 
systematic research. "i • 

\.'\'~: i11c:l:Jdl'.. fml\•f Hi ill<' .111~:ly,,j~ 1)f' trtltr<"ll:!! lt:·'d,·J~ l,.•;';).:t,1: of !I~ ~'.l(;\~iP't. i1:ih1•"P•"" "•!I (.];ii;":d 
\:') '·' .. . . 

practice and medical education. Although it is not, in and of it~elf, a type of medical education or 

clinical practice, at it~ best it can provide practitioners and healthcare delivery orga1)izations with 
rn,·1r~ c1.1rr,:n~ .~.Dd 1(>c:i.u:ed de<:<-;i<:ln sopr1ort d1tuu~h tJ,~: iut•:~r~:::ttJJi ~>f n: k·v;.\nf. r• ·o;(-J.i"c·h t~_odin~~ 

into clinical decision making. Although EBM is intended to reduce uncertainty and improve the 

consistent use of best practices in patient care, experimental designs have·not yet caught up with 

the complexity of chronic disease, the multiple neetl~ aud diverse prest'utations of.patiems in the 
clinical setting, and the multi factorial interventions that are required Lo addre~s 5uch diversity and 

. , 

'Used with permi~~ion of the Centre for Evidem·e-ba,~d l'v[edicine . 
. ~\ ;n ... i\-.·: <~xpmldw.l dd1rn:.\(.:\ cf E~·:,·:··:n,·~· .. b\\Sf.''.! ~11~-.di1:ir:··· :·.; i:-h·.!1.=t.fo~·: in 1.l-r': ,.\r,~'·tv.lh~ . 

. . 

! ' 

! • 

•: . .. . 
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complexity.21 EDM cannot replace analytical thinking, clinical reasoning, and clinical 

experience,u although sometimes it is presented a5 doing just that. Improperly applied, EBM 

;: .: .. ·• 

can place patient5 in seriou.5 jeopardy. 2-~ IdeaJly, it can be used to increase- practitioner ellectiveness 
if its strengths are appropriately utilized and its limitations arc clear: "'1 'hc methods of £BM 
do not supply 'correct' answers but rather information that can improve clinicaljudgment."16 

l.'.ltin;;:i !c·.J:-.: 1.hr: .1.pp1c:pr: .w· 1,,,0 · ' ,_., ;"· l.~l~;vl :(·.lie•:; 011 .t l":1Dt('. p1h:i!r' ,i,.:f:i,qi1\ll .. 1 •·.-\l;,1111lh'i' !t1t-' $ 

relevance and best evidence for each individual patient encounter. 

5. Systems biology 

'ff:(· lnst1t11fe f.:.r S~·;l,r:md~!(·)Of~V in S•::ltfk. \\ 'u~:h:o;~f:Oll : it.kuoht., i::i:1r· ;:icw1·~ :h:::. \.Or~:r»1S(·: 
;1:' JH:l:.l: \,;., di"Ll(\n: pn:~t· rnirJ1:. p•· r~ '. ·ll'1li1.·1lioo, .. u;';.] puniq,,1r11.·H. Al1!trJ1:i;l: ~:h. ! 0Wii 1;n· ~, .. ,r,•n;,, 

hi··,J0gr i~ !l<l i d,·ftwal (;>.:i :r~ ''"' bio~1:lly. it 1,, :1:•d:.1l f,) ,· ,m~i ,(,., ,; tl:r·1 11~h thi:< wi.t,·-gn~l:' ]111~; 
for it make~ readily apparent Lhe i.i1Lerconneclions with imegrative medicine, pro~pective health 

care, and personalized medicine that open the door to a synthesized model. Systems biology a~ 

currently pur5ued focuses primarily, as does personalized medicine, on genetic mechanisms in 
drug responses, but given a broad vision-and the will and funding to execute on that vision-it 
coold b(·~~1.•rn.e lh(· scr~·nt:f·;c '·:r:g"!Y:t:· dr:\·:n~ .:i:? : ~c;:d P:t:·d:·: lrtt: 1,1,\·Hr·.! d:(· n1odt·:J ~\·e :::·r:. p:(·1 .... :·::!nf!. 

A more detailed description from the Tnslitute for Systems Biology's Web site is provided in the 

Appendix. 

6. Integrative medicine 

i . 

J'n ;[)(' ~,'··~dJ"~ ~inr·f· ] L;'/J, 11·h('fl fi(;ht. ::i·· ,1,:fr llliC ll :cdj.- aJ i11stilli!l(ll"!'~ r1rst ll i( I !(l d!V ll~~ :i1<"· (' !'Clerg;n~~ 

f1,:-.k1 r;f inlt1:~1"~ttiVl.~ HH;· ·lir.i ::1:• 1 ::l'J!l ·1:• pclrl11' if:.t.l !i.) ll :).!))rt1:g a: · ~:··i ·:'P:H' IT: ·~U1:·~:J :"'~ ; J'tl .\ : r.' b.1 : ~ ~'.H )\V/: 

dramatically. Now more thiin 40 institutions" are members of the Con~ortium of Aoidrrnic 
• .H."...alth Crr:t•:ri. t\)rl:tr,·~:r:itivt: i\•kd;,·::1\· ;CAH(:J~1f1 .. f.\'n:prnir,1; rn.aJ1y ./ >lw ilr1t':'t ll1"'.,]i,·1] 

schools in the country, with several having endowed centen or foundations to support expanded 

. dc\'C:lopm····u 1 in dx· f;f'!.:J. 'fh» ir c=:ille·: tiH· nw::;;(•n io;: 

.. l1) h(·i!:i t ran~.fr,r1:t n. .. ~~didnc and i:t~4!1h ~: u·(' :IB'•>ll::iil : ti.~~·J'D:..h ~·;j«nd1i··: ~t=ldJC ~· . J LC~\'' 

·m~dels ~f' clinical care, and innovarive educarionul pro~;;ms rhar integrate biomedicine, 
the complexity of human beings, rhe intrinsic nature of healing and the rich diversity of 
therapeutic systems. 2' 

, 
... ih·.' pn~U:l:•• :iJ uud:"i.u<· !!::.:I rr:<iff:rrn:; th" unpc 0r::1Hu: \>!' thr ,.,:l.111· •11~h:1 ... l. ·r:1.1,.,:\'IJ 

practitioner and patient, focuses on the whole person, is informed by evidence, and makes use 
of all appropriate therapeutic approaches, healthcare profes~ionals and disciplines to achieve 
optimal health aud healmg. 

1'Srr li1t of CAHCIM 1~c:mbers i11 the App~ndi.x. . . 

r 

'" 1' .. ... ., .. j ',· . . . :'-· 
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Several elements of integrative medicine are highly relevm1t to the model proposed in 
this paper: 

qi The openness to new diagno~tic and therapeutic strategies (e.g., nutrient~, botanicals, mind­

body interventions, acupuncture) and to cooperation with heaJth profes~ionaJs from other 
disciplines signal~ an important rcadine~~s to develop a fully integrated ht·althcan; modd-011c; 
in which the patient is the central focus and all practitioners have in common ce11ain critiral 
elements of language, philosophy, and clinical practice. 

~ The commitment to adopt innovative approaches in education is essential to the 
transformation of medicine. 

~ The emphasis on the value of practitioner-patient relationship~ and the focu~ on the whole 
p•:IYnrJ ,,·;l] phy a t.i:1,;,;[;,-;ml n.1k iii !b: n:•:dicin:' ,ii lit<; ii1t11r1 •. Th·:": ','.iil:•·i·····timi:r:rl> ;,,, 

intrinsic a part of medicine that they went almost unnoticed-are receiving renewed attention 
now that thei.r disappearance from much of medical care ha1> IJecome apparem. The>· are 

absolutely vital co.mponent~ of a transformed approach to health care. 

Summary 
In this white paper, we will establish the need for a new model of education and care; we will address 

forces that may represent ohstacles to change; and we will explore the key concepts and elem.ents already 

present in science and medicine that are ripe for synthesis into a new, more comprehensive model. ' 
Our goal is to make improvement in medical education programs and clinical practice.foasib!e - not 
in an abstract or ideal sense, but in the real world with all it~ resistance to change and discomfort with 
emerging concepts. To that end, funding has already been secured for the development of a pilot project 
F·1r (l•i.i.ptnl~ th~ p,r,.·H !·:· !n;'d1,·al ,.r]qr,.1!1mi. Bel(11·<: bt·i11~. fi1•::ii/.•:1l. •'ctr.Ii 1':·1:;.~i: Gf 1]11• ("'!'\'jr•('f will ht; 

reviewed by a small group of leaders within academic medicine who are interested in achieving a major 
~hitl in nv.:d.i· al r:dncnli.on, S\' lh..ir WI'.. •·aibr 1'lir t'~\'Ollll1V':11d.Jri 1 .n1:' i."J !.11r: n11cii··.1h"'· w;U1J.11'i\l~" n fir 1>: · 

possible. Our aim is nothing short of inspiring system-wide change--the b·ansformation of' medicine is 

imminent, it is urgently needed, and it is entirely possible. · 

' . " " i 

· .. •; 

':. .. "' .. 
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2IST CENTURY. MEDICINE:. 
A New Modelfar Medi.cal Education and Practice 

Chapter 2 
THE CHANGING MEDICAL ENVIRONMENT 

,., 
Background 

There are, literally, innumerable facts and statistics available with which to describe and analyze health 

ar;d health care. Any discussion must of necessity be based on a selected ~ubset of the data and, thus, . 
subject to the bias or the authors. We have, for example, omitted such critical i~sues as the reimbursement 
:-.:.r·uc1t.::"<.\ .~ ... ~\'ei 1n111~:1l{:! n:.~~.:h:f~'lrv i11?l:J,.:!1t~,. .. :-,~ h:-:4:1.lt11 d;'p~:n:ic 1:;, ·~1;vi1:HHn1:.11l:.1~ ,it:.g-r;::.l~.1!jq:i 1 :)!Pi ti:· .. 
uses of technology-all topics on which reams of important material have been written. Our goal here 

is not to cover eve~thing that is either problematic or of value within the medical environment, but to 
concentrate our thinking on well-established data that help to illuminate an overarching problem-that we 

are losing the batde against chronic t;iisease and that fundamental change will be required to improve our 
performance. 

Global and economic issues 

Th1. h•:Hlih,•rir,· ;~·:•tcm j,; mrlu,·Jlt."rl by in,·1-.,a~ini:;ly r;,)11,pl.:x ;111,I v.al'ird i:•:<w:s. :\itlt,,ngh wan~· ,)f 
.these are beyond the scope of this paper, we would be remiss if we did not at iea~t acknowledge their 
importance: 

... , • ...... 

~ The growing ethnic diversity of the U.S. population poses challenges of communication, 
varied belief.~ and preferences about treatment, and the adverse impact of the.standard 
American diet (SAD) on genetically vulnerable populations. [An excellent overview of 
emerging global health issues that arc brought to the U.S. by immigrant populations can 

be found in the July/ August 2008 issue of Health Affairs, which focuses on India and China. 

These ru:_ticles demonstrate unequivocally that health issues in the developing countries 
p:1qdkl t.h·m-: :it' fh·" 1kY,·:h1pc·:-:l W(Jrld. a; :1J.Ho(·.n-::·, M·:-:1':1n(1r>· )nl.:i, :llld f'n:grno1t .. l!io:i ,,f 
communities increase while food quality and diversity decrease.] 

q, Thr: 1r.m~rni~:i:1::-ilitv ,)f 1\.':W di~l'i'Sn' ;,-.,,. ... rivi.H1 th1; [1,·:11\·r;i; 'Jif,i·::' :iiifi :;rr .. "!' t!1": \"rJrl:l.5 
continents poses a special challenge to.both acute and chronic carc.~n· 

. ............. ·· ~ . 
... : . 

. ~ 
i ' .. . '. 
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>li Economic shifts that are strongly affected by global markets could have profound 
t. \ftyts ~'l1 tl v, l.'.. ~ .. lfo·•J.o:l :./ h,·:\lrhc~r,· till .li : r:in~; , nn iS:''lr: th.:1 h.is h~·r:n unck r <'')n»idr:r .!i>l", 

:i1 ~rt1ti1ly 10!' !1 Hlll' ' V•:. ,: 1 ;~ ~: h t~h.J)'. { n ~ : 1: ,1 :~ 11 1 ~1. 1\~ ~ ht1 t \'ldt.'ilCt1 h.-feni 1 fi 1"~ 1.,1()J j'' .tf..t"! l\\1' ·r!: ~1}-) })l t'JJA: J 1 ~1.' 

reimbursement a~ a considerable barrier to equitable and effective carc.2'1 

~ Importation and trans(Jortatio11 or foods, prcscriptio11 drug::;, botanic;tls, and 11utraceutical~ 
among counlries with widely dilTering quality conlrol and environmenlal 'standards will affrct 
virtually every citizen over time. 

While we focus. in this paper on model~ for clinical practice and medical education, we ~hould keep the abmie 
i : < :n ,.,·~ m mind. J , ~· c:...nt: < · ' th..:\' 11-ill ··oi,1iii1.t·' VJ m(·Ji1,·1ir. . ..: (.;,J , ~) 1Jw h..:JJ th;.l..l\: :•y~1 <:· : 1 1 ::1td md!V:•h:JJ ]i,,_1 l< il 

The pharmaceutical and acute-care models. 

The acute-care model is characte.rized by rapid differential diagnosis aimed at prescribitig a drug (or 
· procedure) that wiU ameliorate the patient's presenting symptoms and avert the immediate threat. :io It 

minimizes the involvement of the patient, who functions as a mostly passive rccipic'nt of the procedure or 

pre~cription. ~ 1 lt is not a model that reimburses the practitioner for looking into why the patient bc~amc 
iH , or ,.,·he f. h·~~ r ! ~ h··~/hc·. ~ .v1ll l:f·~ L·Jck n1:n1y tun .. ~~ for :'.tO D f1 c.loc~ll-s l) f iiH· ·;,).! t l(·. :. 1.n•. ktl~ n1g JH'obj{·.n~. 1:: 

. .. ' 

Instead, it prioritizes quick solutions to lhe most pre~sing problems. Tl is, of course; absolutely essential 
in c.•;n~ >1:t•~.:1\.''\' aud ht; :~ :Jil{ll .. ~JC:\~c.'d "'·ar1..< hut · ld1-h.~:Jlti1 . .> :~ ~:n~t.· \\'bt:t .: d:1~ 1;,1:....~<lt1 :.J :. o !JlJIJ·~d t ,~ ~··n;:!:..~1n~ , • ··' . . ... . . . . 
community-based care, a process that accelerated under the managed-care movement (which turned out 
to be far more about r:nanaging cost5 ~an managing care) and the dir~ct-to-patient advertising of drugs. 
With hind~ight, it seems as though everything has been pushing the system toward this narrowed focus, 
t'-'~:nrdk;;~ nl ill (F:·.:1.1r-: :.!\. 

·" '~ . 20th Century Medicine 
-<"';~~):;~,,~ . ...., : .y::: >1-L(' ' -f_~: i ,i;(".:S.'\ • 

~<J" . • ~.f< , :, Y• ,.. . • . ·~~:~:t ~""·.,~· ·.\: ., ,._, = - -~; , ., ,, . r 1""'(°" '.'':,_;: ..:-: .::I \> ,,· 

·.w .. '~·~:~· :·~~ t\s :, .r.:· :~~rrr;~r·.~~'( .. :\. :''::·~!.~~\\~· .. 
. . \'(lierfo~ ' · ,,,,.:" " 1:1' ·,· . ·:·-~~ ~~~· · · 
·" .. .. ,,·~:. ; .. ,, ·~~'-" 
• :• . , : . • ( ,. m ,', V, $ • 'ii""V ~fP , 

' -( I • : j1 •r • ,; '·"?~· et4""' 

. .. : 

. "· 

1 • Figure2: 
Forces Narrowing the Focus of 20th Centurv Medicine 
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The advances achieved by drugs in curing acute infections and 
managing some of the most threatening diseases mankind has 

faced were dramatic in the last century. The extended romance 
w·t: b 1.·h.1(")1'Hi('C\lt!('a.l ~Tl'~di,~ll)C. 'l·\'hi .. h fir.-;1 l'IO~'l.: ~1 n c .:l pl th1:· 

early 1930s when penicillin began to cure previously intractable 

infectious diseases, has now dominated medicine and medical 
education for more than seven decades. from depression to 

diabetes, from heart disease to asthma, the search for therapeutic 

compounds that can be patented as drugs continues unabated. 
Th-' a~ .. · 01r,r1any;nq. fin.u1d:J 1w_,'n ti•::'~ h:.i.v:' .i.tira,·t~·d \•U1d 
perhaps distracted, ~ee Sidebar) some of the best minds and 
1nm.t mfl:1~nlia i k~dt'r~ i11 C\"«-,,.u·, h :11;'.i li::"o.lic:d (··d11 .. ~;u~11 :.. 

including those engaged in the development or systems biology 
and personalized medicine, hoth of which are primarily focused 

on pharmacogenomics at this time (see Chapter 3 and the 
Appendix for more information on these models). 

Costs and Performance in 
the Battle for Health 

It is discouraging to note that among the vast array of peer­

reviewed medical research reports published every year, there 
L~ so little that addresses whether the overall health of the 
population shows an adequate positive response to current 

medical treatmt:nt. Thousand~ upon thousand~ of studies 

compare one drug to another without ever acknowledging 
that Americans are far less healthy-at far greater cost-than 
their counterpart~ in the rest of the industrialized world. 
The reduction in deaths from, for example, heart disea~e is 
emphasized,:iq while the fact that we have failed tq prevent 

CVD-even while reducing, through dru~, the prevalence of 
CVD risk factors such as hypertension and high cholesterol40 

-is too often ignored. In fact, we must turn primarily to 

philanthropic or governmental agencies for data and analyses 

that reveal the scope of the failure. "The Milken Institute 
recently estimated that the most common chronic disea~es cost 

the economy more than $1 trillion annually, mostly from lost 
worker productivity, which could balloon to nearly $6 trillion by 
the middle of the centuiy."~1 If nothing else, that estimate alone 

should galvanize us to action! 

! . 

·i ·. : . ·. 
: ' . ~ , . 

. . . , :, . 
.. . ·: , .. ~:·.~·i ' · '"-v~ i .·u~ . . . ::,.. ·~,, . 

i ... : ' . 

Research 
Bias: The 
Pharmaceutical 
Hegemony in. Funding 
and Fo'cus 

i .. . 

Opportunities lost are perhaps the 

greatest concern in the dominance of 

the pharmace1,1tical research model. 
Too ol'ten, the search for d1ugs that will 
pay off for investors and executives of 

pharmaceutical companies determines 
tht: resectrch agenda.1

<i Rather thau 

being driven by patient needs, public 
l;(•.11fh 1:1PDr1I:>:~. ~ ·r ~c:i(•nU!::» 1:rn·iosi 1.y 
about mechanisms and pathways, 

Lh t pr or1 ~ rn\"UVt ;s th ~· drivt,r ""'i 
the research agenda, and the gains 
to science and health are collateral 

outcomes, not. central purposes. Lest 
we think this is trivial, consider that 
70%.of the money for clinical drug 

trials in the U.S. comes from the 
pharn:iaceutical industry.~4 

~ .. S .. i··:ol)l;c:1Uy. a l : t: n.r~d ... r o{·.:.; :H)\ ....... 

trial is as valuable as a positive one, ' 
although commercially this is clearly 
not the ca~e.'',~ Unless all results are 

:'l•>niJ abk r:; th<.' ~dr:ntirk ,-0m1r,1mi 1:--: 
the evidence record about those drugs 
tlt ;:,1 :ir:: ·irn·\'~r;g·t11·~d cJ11 h· ~iip1tfi f. (t1 , t.ly 

skewed by the absence of nega.tivt: or 
lV 'Htra! rinding: . Tbr: \';ihi-:: 10 :11:.i::lr·::rn;( 

researchers (and their institutions) of 

bringing in large dinical trials with 
drug company funding may be very 
<·: g1 1i i'1(.1<1t:.1:-r1 :- 1 11 (,fJOn~ .. l"'C::~oili ·:-n ,. 

and supplemental income provide a 

triple-threat incentive thitt is virtually . 
impos~ible to ignore when considering 
research priorities.:lll, "' · 

Many studies have shown a bias toward 

positive results when theTesearch wa~ 
funded by the drugs' manufacturers 'in 
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The broad education in science and clinical arts that phy~iciam experience today is expr~ssed in 
clinical practice through a constricting and linear process that is primarily aimed at naming a drug 

' . 

of choice for the patient at hand. 12 Unfortunately, 50 years of such practices have failed to stem the rising 
tide of chronic diseases among both young and old/1 while related problem~ have emerged to cause great 
concern: 

0 The cost of care is unmanageably high and rising,-» driven by the high costs of 
hospitalization+~ and drugs,.u;,+i but also fueled by increasing prevalence of complex, chronic 
disease at all ages of the popula.tion.+n. ~It is estimated, for example, that more than half of 
all Americans suffer from one or more chronic diseases;"" and that the 8 million Medicare 
hrndic1arics wh1> l:a\'~ flvi: ,,r 01,\r1:: r.hn.>mc ,;. ·!Vlilll>r:~ ''''<:1>UJ11.<:,] i1>r m·•.r t\v\>-tbw • .l~ :'l i.!1•' 

program's $302 billion in spending in 2004Y 

The Miik~n Tnstimte report, A11 Urd1mltl!Ji Am~a (October 2007), provides the 
following food for thought: 
:. ' . 

. "'To quantify the potential savings from healthier lifestyles and plausible but modest 
ad,;anc~s iu lreauneut, we wmpared a "husi.ness-as-usual" l1ai.di11e scenatiu with 

an optimistic scenario that a~sumcs·n:asona~lc improvements in health-related 
behavior and treatment. The major changes contemplated here are weight control 

<;ombinep \\~th improved nutrition; exercise, further reductions in smoking, more 

aggrcs'sivc early disease detection, slighdy faster adoption of improved therapies, 
and lc:ss-invasive treatments.... . 

"Across che seven diseases, the optimistic scenario would cut lreatmtmt (direct) costs 
in 2023 by $~ I 7 billion . .' .. And the cumularh:c a\·Oidabk treatment costs from 

. now through 2023 would ro tal a whopping$ I .6 tr.ill ion. Note that this would be a 

gift that keeps on giving, saving hundreds of billions annually in the years beyond 

2023. 

"All told, our analysis implies' that modest reductions in avoidable 
f~ctors.:_~iiJiealthy behavior, environmental risks, and the failure to 
~ke ~odest gains in early detection and innovative treatment-will 
lead to 40 million fewer. cases of illness and a gain of over $1 ·trillion 
1uurnnlly in fab,.,'f' s•1p~~ly n.nd ctlkfonr.y by '.!O:l~<. Compared to the costs we 

project unde~ the business-as-usual scenario, this represents a 27 percent reduction 

. ii1 total.economic in:pact." 

~ Table I displays the bookends of health: rankings on infant mortality and life 
e-i<p~~<·l.am:y. The U.S. makes a very poor showing on hoth, particularly for a country 

whose citizens have been taught to believe they have the best health care in the world. The 
U.S. spends twice the median per-capita cost~ calculated by the Organization for Economic 
Cooperation and Development (OECD),~2 ha~ extraordinarily poor outcomes for such a 
ma~sive investment," and does not even provide coverage for all its citizens (an estimated 47 
million currently uuinsured'\ 75 milliou uuder- and uuiusured combined''). 

·' ' • ~··'1· 

! . 

: ' 

i: 

.. ;: ... 
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Table 1. lnlant Mortality and Life Expectancy Rankings of the United States 
• 

R.'"\nking l Co.wh~y f 
Infant I Couill;ry I Life I lWlkmg .M-..-talit Y1 .E,;;;pe<:tat\('.f'l 

I Sweden 2.8 .Japan 81.4 I 
,. .. ' 2 , I Japan 

·, .. 3.2 . Switzerland . 
; .. 

80.6 2 .. 
. .. . . 

3 Finland 3.5 Sweden 80.6 3/4 
, . 4 : Nonvay •: ' ... "· 3.6 .. Ai1stra1i..'l ~'.· :' · . .. . .. .. 80.6 3/4 .. 

5 Czech Republic 3.9 Canada 80.3 5 
.. ' 6 •, Germany 

, ' ·4.r Italy "" -. . .. .. .. .. , .. _. 79.9 : 617 ·: :: ... , . .. .. I 

7 France 4.2 France 79.9 617 
( ". 8 · : Spain :-· .. (' -:. .; :4:s. ' Spain.'.", .. 

,., 1·· 
79.8 ... 8 . '. .. .. . .. . .. ; 

9 Switzerland 4.3 Norway 79.7 9 
:. 10 'Austria .. 4,5 . Israel . 

, . ... . ' 79.6 : 
.. ,• 10 •: .. 

' . .. 
II Denmark 4.5 Greece 79.4 11 

.'""'.' ' 12 Australia ... 
.. 

: -'':..4.6 . Austria 
. , 

': 79.2 12" , .. .. ' .. 
13 Canada 4.6 New Zealand 79.0 13/14 

: 14 . ·Portugal · : · · ,.. ". 4.9 
: 

Germa.11y " .. 79.0 .. . :13/14 
' .. " 

15 United Kingdom 5.0 United Kingdom 78.7 15 

16· Ireland · · 
,. ' • . 5 .2 

.. 
finland .. 

.. 
· '·78.7 · . . ;. , (j ... .. . . : ' ' 

17 Greece 5.3 United States· 78.0 17 /.18/ l 9 -
is ·' .. :: Italy 

... 
5.7 D enmark'· .. .. -,··: 78.0 .17/18/19 ' . .. . . .. . . 

19 New Zealand 5.7 Cyprus 78.0 17/18/19 

20 Korea, South ' ' . ." 6.J I 

· ·=· 
... ,. 

1· : • : 21 . . : United States· .. . 6.4 . . . . . 
I lnfonr rlrorh• prr 1,nnn II\'< hirth•. 
~. Lk r.xprrcanf'y 3C 1,jrth, 111 )t'.on1 hmh l'rxc,, 
.~"' ' U.S Cr.n111;11" H11n-:m, lnttrn:icinnal Untoh.."\v 
From hrtp / h nn,:iulnplr ... 1~ r(\m/ipa/A0004'1'l1 h'ml 
lnthrmaunn l'trOl~ J):n.lh:Jfil", Q 2007 l'C".ar..nn f..rl11r:mon1 Jnr All dgh~ rr.qt:r\'rd. 

~~ The '·quid< 6x'1 mentality that drug d~pendence has fostered in patients creates an 

unhealthy cycle that drives further drug dependence. Sensible and distinguished voices calling 

for major long-term investment~ in helpiug people establish healthy behaviors am! in eusuriug 

a healthy planet have heretofore beeu mostly ignored in the struggle fur attemiou aud funding. 

And yeL, with only a few exceptions, Lhe development of chronic disease i.~ predominanLly 
illfhH;ll~ .. t:d l.Jy 1i1~1lt11Ji C" iutc.ara~' tion ~ hc.·q~ ·c.•c:: i1 g:allt::. ~uv! tn' 'H\"l!HJlf .. !ll .~.\:iJ '··ri ,.·1 h,~c:-. .. i f 1\'l~ . r 

many years; neither factor alone is enough-the genes must be plunged into an adverse 

environment to express disea~e and they must be rescued from such environments to restore 
health (not just suppress symptoms): · 

·"-:· , ·. . . . :~: "· ~: ... ,· 
i 

,. 
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);... Walter Willett: "For mo$t disea~es contributing importantly to mortality in 

Western populations, epidemiologists have long known that nongenetic factors have 
hib·h (:, £ t r1but4:~!·\l'"' n~.k,~, •Jl~t·n .u }:~ ::!;( (s:": vi DD"· .. : ~ ·' 1··n \\'h 1 =-1~ 11:; ,· sp~: <.lf~ ... ,·tivit'~: :t· 1 ~\~: r~ "r:-. 

are not clear."~6 

-;... Kenneth Thorpe: "Health behavior such as OV(:rco11sumptio11 of food, lack of exercise, 
smoking, and stress accounL~ for 40% to 50% of morbidity and mortality."ri; 

);.I.. • Robert Heaney: "Discerning the full role of nutrition in long-latency, multifactorial 
di:u>rrfors ;s pr-.'l'J.blv th,., p-in~·ipaJ r.haHr:n·:.:; fa,i11"; nn1rill:'nal :«;it'Jll't' {<.1 •. l.,:.: 'fh(' tfr,,1 
<.:·' 1H}'.>fJil11·nt :··f tl: ;" · h ~dl~,nzr· i'5 t \,.) !'\' (.") ~~ai1:1 · t b~t fr ~,1dl'·qua t,: lut ,:k· '~ "' [ ~p< "·ific n o li j.,.'i: ~!. 

may produce more than one disease, may produce diseases by more than one mechanism, 
RPd n1.:iy r:;quir~ :.:~':P.ra.J yl·nn. f::~r th :..' erJn:.:~qt:l' 1 :! :Oi)rhirl:t~" tr; I.\:',, :.:utlil·:r ndv ~v;d .. ·r:t rr; Lr; 

clinically recogriizable as 'disease. "">fl · 

-<1 Drug-resL~Lance phenomena, ~q adverse drug reactions,fi" and adverse interactiom between 

drugs and foods,01 drugs and botanicals,62 and drugs and other drugs61 now aflect millions 

of lives each year and are a cause of death in unprecedented numbers.61 Rates of visit~ to 
provide care for adverse drug reactions increased by one-third between 200 l and 2004. 6' 

On a deeper level, Lhe drug paradigm-and the mo~t rigid parL or the evidenC'e-based movement that 

supports it-may adversely affect clinical judgment. To minimize time spent with patients, physicians 

are forced to focus on prescribing the "right" drug. Very often, however, the evidence about the "right" 
<ln.<f!, r<!-'L~ ·"u ~tudit::: th .M dl' 1y,l r»fl(;,-: :, i-.:al p,111tnL p·:r,ulall· ' ll ; 1 ~ :l''l'r: !r: di1ur •. tl pi a" tll"o·66 ; multiple 

comorbidities, for example, are usually excluded from RCTs. 67
· M Until very recent!}\ nearly all clinical 

trials failed to account for variations in individual biochemistry and physiology, as weJJ.M. 70 

This shift toward rapid prescribing results i11 a de-emphasis 011 establishiug therapeutic relationships and 

···· · ; pfo d nt~ rh··: p:1ti\• nf'i: ~t· )!')" Ti1rn· pn".>~'Jt\'~ ' :ippf;<"·d hv rri1nbur<.f:1 ncr;1 .-·:::i tv·>. :n::kc ;1 ''t~ry di il'1c•11t. :.·. 
do the analytical thinking that develops hroad pattern-recognition ahilities. Immensely valuahle dinical 
skills for managing complex, chronic disease and multiple comorbidities are thus being sidelined; as that 

happens, fears about innovation and creativity surface, a retreat to dogma and linearity becomes apparent, 
:?.nd 1.hr' !(k· ~1 tb~:1. ::h·' jotJ of ntt~d tt:1 Pe ::; t·> fnid i.hc· rthh i 1 jr:.1~·:.:: f;.· r th(· !l'l•.h! p:·.: ~1n 1c.n : :l)U~ · li~t~i)l)'\;I : . 

preoccupies mainsrream thought. Such forces separate the physician from many analytical and inferential 
~kills that are likely to be extJ·emely u~eful in the search for common underlying pathway.~ of chronic 
disease and for new approaches designed to inte1vene where such disease actually originates-in the 

patient's unique mix of biochemistiy, genetics, and environment. 

The focus on drugs could be considered both cause and effect of the dominance of the acute-care model 

that ha~ come to characterize medicine today. As the challenges of infectious .disease and trauma gave 
ground to advances in drugs and surgery, startling successes strengthened the belief that modern medicine 
'-"01.: ld "~" ·r~\lll.: lli }" <''.·rt<jl 1--r 11;c~l di~-ni; : .. ·~ w11 h :.i 1>.1st'. t•.•<·k .l. J.":n pe•. I ; ~ .... U 1:1.1 :;oll· iot•:· Pstli· ·d .1~ ik . pm!J! . 

to be made from drug!i and surge1y became a magnet for both individuals and institutions. Few scienti~ts 
or physicians in the 1950s and 60s foresaw a moment when the challenge of chronic disease would swamp 

the healthcare system and prove resistant to the miracles of 20th centUI)' medicine. , ~" 

:~ . . 
r . ·.·:.:. • .:. f. .... :· .... = ... ...... · .. . ·L .. . 

r. •• . "":. ·.· 

: . 

• • ••r:~s.. : •• _, ', •• ', ·. ·<C. • ••• • ' ........ 
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Now, however, in the 21st century, we are fully aware that complex, lifelong interactions 
between our genes and environmental degradation,11 unhealthy diets;2 (fueled by changes in 
both eating habits and food supply11), stress,7"1· 

1
\ 

7~ sedentary lives,77 'and social &agmentation 
of families and communities70 have surged to the forefront as interwoven causes of chronic 
d.isea...-;e thaf a.re not· aineua.ble •o U"N\tment with au a-::ntc·-~·are mociel . (figure 3 depicts the 
pressures that are forcing a broader process of clinical thinking and care.) With an aging populati011, these 
effects are present through many more years of life and thus become impressive cost drivers (~ee, for example, 
the Medicare data in Figure 4). The system must expand to address these interconnected trends. Broad-based 
pattcrn·-~ecognition and communications skills will be needed to prevent, treat, and revei·sc the declining 
fullcli· ·H :::;~· 'c"t,l;·'U v,[ ilJ lf,"~t: ptn·,,,;jv1• 1nflw:u··•;>. \.\.",, 11i11~t lr.u1·;J;1n:1 · ·ur ~y» lt· l:l · :{ l1c•al1f: 1.·..i.-,• tl 1rrJ>:!;i1 ii" .. \ \ 

o:·: .. .\·'b. l(Jc rnc-:dic.>.! (· ... h.t· :Hli·:-11, .ic1 1;,c-' :::1•l l.'i:n.1J!JC cfac-'::1.r: :0>1J:agt·J1H·.1:1., !'l·"••::::\l:, ln . . Li •i1 J;:1.,:r·.i.t1c•: . :.1i1·l (i::.,::i. 

responsibility. 

. ' 

i ~ .. 
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O Chronic Conditions 
1 % of Medicare Spending 
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1 Chronic Condition 
3%. of Medicare Spending 

2+ Chronic Conditions • 
6% 'of Medicare Spending 
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3+ Chronic Conditions 
10% of Medicare Spending 

Figure4: 

---4+ Chronic Conditions 
12% of Medicare Spending 

Medicare Spending as a Function of Number of Chronic Conditions 

Data from Chrome Conditions: Making tha Case for Ongoing Care Johns Hopkins University and 
Tile Wobert Wood Johnson Foundation: Partnership for Solutions. Sepiember 2004 . . 

The s~emingly intractable poor performance of American medicine on a wide range of health mea~ures;q , 

nn forces us to pose some critical questions: 

0 .l)or: ~1 ~°!"h·~ i~1\'{·:.i1.?'JC:·.Hi itJ :t. t:· . ~.r.1d.i~1r: lfl~tt ick.Jlf!J~·~~ .;l!'U~'S :~.':- lbc P't; Jtr:1,·:nt u !' ··ho:\'(· :;l1 ' :'1J•;.1 ~: 

broad array of diagnoses still produce the same returns on investment that were achieved in 
earlier decades? 

-<!t Is a system that seeks to reduce d~ctor-patient face 'time lo the ft"west possible minutes, and 
that measures effectiveness by how little time and money are spent, going to enable us to 
address population-"~ide health needs in the centut)' ahead? 

il> Docs the acute-care model respond appropriately to the needs of patient~ already suffering 
fi:om complex, chronic disea~e and multiple comorbidit,ies, as well a~ to the exigency of 
pr~ventir1g those_ c!-i~ea~es for currently healthy people aud futurt' geueratious? 

We suggest that not only is the evidence persuasive that the answer t? tho~.e questions is "no," but that 
the continued almost exclusive reliance on pharmaceutical answers to an epidemic of complex, chronic 
disease may constitute an unintended r~jection of some practices critical to improving our response to 
today's urgent problems. 

! 
i 

. · ... .. · . !:' 
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Changing Patterns: From Acute to Chronic Disease 

. ·.· 

The changes in mortality and morbidity in the United States over the la5t century have. been described as a 
shift from an age of "pestilence and famine" to an age of "degenerative and man-made diseases.""' In other 

words, infections and uudernutrition <L~ rdatively straightforward causes of illness am{ (ofte11 e::arly) death have:: 
f· . .-:·,~n O\'t!rvvJ·: (·lroins~h· ~upcned(·d t.y · · bcnnic ~ ·:k·f.~ i:· n :·'ra1. : \ 'G c···n-:litioos ~:.1 : i~1 ~d b~· tr:Hltipl·~. \:o:.rq:.k~ inff,1(-rl'·: -~: . 

In addition to the discovery and development of antibiotic5, the great achievements of the public health 
systemA2-vaccinations; safety in municipal water and sewage systems, foods, medicine, workplace, highways 
and motor vehicles; prenatal and pediatric care; reduction in smoking-were among the most critical factors 
it1 ru~~k!r:g tf:i~ rh:n. p ~trt.icnl :l.dy 1n 1h,-! (·tr~t h.JU l'r tfv: ·1ti: i1 l ~i:·: 1 : uJ)'· 

Me::dicine's focus on the development of a sophisticated aud multiface::tt:d pharmaceutical war chest to 

cope with infectious disease achiev~d many notable successes. Unfortunately, infectious disease slill has an 
uncomfortable persistence-a way of breaking out in a different guise just when it was thought to be under 
control-witness the emergence of AIDS, the ability of bacteria and viruses to become resistant to drug 
tr(.' ~lttJ1(;T:..lS; ~ tUd the ,., V(• t'" .. {;VQfVitl~ lilfl\.t<~!lZH VU U~. ll' iH,CHt ~: t:"1A •. ~~,\nlpil'3. '! 'h·'lt l~ llfJ ({Ut:~li· ·l'l~ !J~.-..V,'(;\'(;f: tl .,\t 
1:-n•:·utn·"l'li 11. i o.fh1( ri:: .:t •. ' t1 bc:1-.: ol·:.i:r;, :1.:1d "l; .11TJ·1 i:·a: en1:·'ri' (:: ;chi"· k ::;d:r.;:; < ·:w~u i:•I 1:l·"<1f h 10 f he-: l ~ ni £•:d St·11(· ;; 
in the early 1900s) have been replaced by heart disease, cance1~ and cerebrovascular disea5e at the top of the 
mortality list."1 

The tremendous advantage of this shift is that.we can live much longer \.\~th chronic than acute 
diseases.ill Cardiovascular disease (CVD), for example, is the biggest killer," even though three of its 
t::itl!" p:·in><:ry risl: f~1 -: t,:,r:; :h)pertei::Hcn! !1,·p .. ;~·d:nl·~~t~: n: r:~:;,., ~ar i c:.k:11t~:: 11:1\c-: bc·:,:n ~'i ¥n~ r·: c , ?!:d~ r··~d,1<.r:d . 11-1 

Unfortunately, the fourth, diabetes, has increased.II., Pharmaceutical and surgical interventions have evolved 
to address both secondary prevention and symptom management. The upshot of this mas5ive, long-term 
elfort is that people with CVD are living longer and the incidence of death from lhis disra.~e has substantially 
decrea~ed.nfi 

We could stop there and declare victory, but that would be tragically shortsighted. Although we have reduced 
the mortality associated with many serious chronic diseases, the prevalence of, for example, cancer, diabetes, 
asthma, and heart disea~e-and the conditions that precede and perpetuate them-has grown, rather than 
diminished. Rising disease prevalence is complex, of course, composed of at lea~t three primary factors: 

.. 

" . .. a rise in the population prevalence of disease, changes i11 di11ical thre::sholds (and awareness) for treati11g 
and diagnosing disease, and new technologies that allow physicians to b·eat additional patients with a 
particular medical condition. A rise in total disea~e prevalence (both diagnosed and undiagnosed) i~ associated 
with changing population risk factors such as obesity. For instance, among adults ages 20-7 4, obesity 
prevalence increased from 14.5% (1976-1980) to 30.4% 20 years later (1999-:.WOO). During the same period, 
total diabetes prevalence, which is clinically linked to obesity, increased 5'.;%, and diagnosed (treated) diabetes 
pn::valence increase::d 43%.'® 

J: :· .· 
,,., .. 

•iin the la'\t century, overall life expccrnnq• ha, ri~e 11 from 5 l to 7!1.4 years for \l·Omt'll and from 48 10 73.!) year-; 
for men . S.1J1irce : Chapter 011 Human R c11!th,.EP1\ Rep1m 011 tht Envirlmint-ru, 2003. 

Avniluhlt: at h!tp:/ / www.r:pa l:(fl\' /rnd 1·ndh 1ml/ ro~H rahh St. hlm . 

•''Acwrtli11g IC) 111 :'IJCHS, if .iJI fµnm ur major CVD Wt: ll'. d i111 i11Jlr.u, life l'.ll lJ l.llllll '! WULtkl I iic l>y· .t.l111usl 
>t~<:ll yr.an. If all form ~ ,,r llilllC:I' Wc:J i: di1 11i11at<'tl , lltt: s~1i11 \\1Jllld lie Ll11 ct: ~rnr~." He.u [ Ot\l'.U\t: .111tl S1rukc 

Sutti,iit:s--2008 Upclacc, Amcri~;w Hean A1~ol'iatirin. Cited ~oli rl'c: U.S. Decennial Life Tu h ie~ 
fin· 1909-91, Volume I, ~o. 4. Elimi11at111g Ccrlnin Camel of Dcnth, 1909-91. ~CHS, 

September 1999. 

. .. ~ .. : . · .. :. 
. : L . 
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The current (and growing) dominance of chronic and 

degenerative disea~es in the popuJation is accompanied by 
many grave problems in addition to shortened life expectancr 

for today's children: incre<L~ing disability over time, lowered 

quality of life, and far greater CO~L~-both for direct I reatmenL 

and as a result of important factors such as lowered productivity, 

reduced income due to early disability, and the cost of supporting 

disabled people in society for many years. As discussed above, the 

cost of simply treating-with all the tools and expertise at our 
command-the current epidemic of chrouic disease threatens 

to either bankrupr us or to di~place resources needed for other 

urgent priorilies such as education, infrastructure, ~ocial security, 

defense, research, and countless other vital activities. 

We also know with greater certainty that longer life without 

vitality and health imposes a con.~iderable burden in addition to 

the costs of treatment: 

lb Depres~ion i~ strongly a~~ociated with chronic 

disea~e; it has become one of the world's most 

common conditions and results in severely decreased 

quality of life and increased direct and indirect 
cost~. 'l!l 

0 Overall health-related quality of life (HRQOL) has 

gone down as chronic disease rates have risen. The 
Mortality and Morhidity Weekly Report Surveillance 

Summaries reported that "during l 993-200 l, the 

mean number of phrsically unhealthy days, mentally 

unhealthy days, overall unhealthy days, and activity 

limitation days was higher after 1997 than before 

l 997 .... Adults increasingly rated their health as fair 
or poor and decrea~i.ngly raled it as excellenl or very 
good."11111 

:.fl Prolonged stress is exerted on families that provide 

care for disabled elders. '~n estimated 16 million 
Americans-more people than live in all of New 

;, . . 
',,: . I •, 

l~.r:~l.1.nd· · .. ·-J:r:d :i.Jt:!u~c:!\"·'~ ~.i'iDd\\:·.ht·>:P i_,,·'lVvr'•:!L 

two generations, strnggling to raise their kids while 

caring for an aging loved one. That number is about 

to explode: In 25 years, there will be 60 million 
Americans between the ages of 66 and 84, many of 
them needing full- or part-time care."w 1 

. . ......... f . •.. • .. 
. -: : 

•I ,, . .... . 

. : . 
: 
·; 

. 
. '-.'..· . r· 

I · i.'. 

11ie Role of 
Obesity in Chronic 
Disease 

' . 

focusing on the role of obesity in 
chronic. disease could pay untold 

dividends. "[O]ne of the most heritable 

of human trait~," 1111 obesity is also 

?-'r'Jil'l<Jl,ily ·inflw:n~-r.cl ·~:.y 1il:.~.1v1t. a: :rl 
environment.119 It fuels (and can be 

exacerbated by) chronic diseases with 

high morbidity as well as mortality­

c;ancer, diabetes (uow projected to 

louch 30-40% of all Americans during 
their lifetimes), heart disease, and 

depression. As an outcome of the rise 

in diabetes and other obesity-driven 

diseases, Olshansk-y et al. made the 
~hocking projection in 2005 that " ... 

the steady rise in life e?<pectancy during 

the past two centuries may ~0011 come 

to an end."'IO In other words, if cunent 

trends contil1ue unchecked, future 
generations will have shorter and less 

healthy lives than the adult~ of toda)~ 

The urgency of this situatio11 is 

underscored in many compelling-

hig~light some of the profound effect~ 

of the obesity. epidemic on all age 
groups: 

.» Elderly: "Obese seventy-year­

olds will live about as long as those 

of normal wei,!;{h_t but will spend 

more than $39,000 more on health 

care. Morcovc1~ they will enjoy 
fewer disability-free life years and 

experieuce higher rate~ of diabetes, 
hypertension, and heart disea.se."q1 

,, Adults: "Two-thirds of adult~ in 

the United States today are obese· 

or overweight. "~2 " ••• the prevalence 

of diagno~ed type 2 diabetes 

mellitu~ continved to increase 

concurrently 
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~ Creativity and innovation are lost to 
underemployment or unemployment and the 

.'>hrinking work force must support an increa<;ingl}' 
di<;ablcd aging population for many more years. 

We can and should feel grateful that the threat of acute 

disea~e decrea~ed so substantially over the la<;t century and, 

concomitantly, that our life expectancy increased dramatically. 
We must also recognize, however, the urgent need to redirect 

some of our healthcare dollars, energy; experti'>e, and time 
toward stopping and ultimately reversing the spread of 
chronic disea<;e. While it is certainly n·ue that we all must 

die of something, and conquering al:ute disease madt: spal:e 
for chronic diseases lo rise to the top of the mortality cha1is, 

we cannot allow our much longer lives to be inc!ea5i.ngly 
haunted b}' unprecedented rates of chronic disea5e and its 

accompanying disability, depression, and sharply rising costs. 

Instead of spending all our resources on managing symptoms 
and secondary prevention, we mu~t turn our attention to 
-: ::ui ·~ ! t::.rt1:.n. \V,e k1: .-.v/ \ v·id·~ t.f(·:1diiv· incn··:l ~.;ng ·'(\f!t°Jl'fr·:·: r .-· 

and knowledge that the primal)' driver of chronic disease is the 
interaction among genes, activities of daily living Qifestyle), and 
the environment. Describing a model that folds that very general 
awareness into actual clinical practice, enabling physicians to · 

acquire effective skills and tools for addressing the unique pattern 
of each individual patient's lift: and health, is the ultimate goal of 

this pape1: 

Improving the Response to Chronic Di.sease 

Chronic disease is nnw Jhe principal cause ef disabilif11 and use ef health 
services and cnnsumes 78% ef health c:1:pcnditu.res. (p. 1057 in the 

publication ciud} /Djeveloping a different W'!JI ln practice medicine far 
chronic di,sease i,s at the heart qf al!)! snlutinn /JI the pmblem. 

(p. 2975, a reply to letters generated by the cited Pl!blication) 

-HA1$l~.~u Hm.11tAN1 MD,JA1vlA, 2004"" 

The burdm ef harm crmJJeyed by tlte collective impact ef all 1if nur health 
care qualiry problems is staggering. It requim lite urgent atlentum 1if all the 
.rtakefwlder.r: the health care prefession.~ health care pnlicym.ahr.~ cnnsumnr 
advocat,es and purchasers qf care. The challenge is to bli11g the.fall potenti.al 

r· : .. : .. . . c • i 
::... i. ' . 

.. · , 1· · ... .. . ..... . .. ·· 
!·:·: 

. l 
~ . .. . 

' . ... , ... ' .... , , ..... ·:'..: .. 

-· '.. .... . ..... ~. . . . . 

with increase~ in 
obesity."r>+ 

. ~ 

"· Adolescents:" .. . extrapolation 
from current data suggests that 
adolescent overweight will increase 

rates of CHD among future young 

and middle-aged adults, resulting in 

substantial morbidity and mort~ity 
. .. more than I 00,000 excess 
cases of CHD attributable to the 
irn.:reased obesity. "94 

)) Children: Type 2 diaul'tes, 

previously almost unheard of in 
children, " ... has become common 

among the pediatric age poptJation, 
accounting for -40% of all diabetes 
diagnosed. "~1 

:\ (hi;~1': l \' ~i1r:1. •Jif·j .. ~ d; J'!':CJdd 1/: iii .:: . 
nn.dtlr'l·"'J r.... •• .-.111!At:~ 1 ~~nu ::.:1~(:t: :.; t1~~"t ~ .. 1 tJ.t~·: 

obesity and assqciated chronic diseases: 

Environment I Llfe•tvla 
Energy imbalance 

Excess colorles 
Sedantarv lrves 

~lttle/no uerclsa 
lnefflc11111nt metabollsm 
Low energiv 

Psycho1oclal 
St!WIS . 
Sleep deflch 
LnnAlln1t"" 

Diet/Nutrition 
High 101. high sugar loads 
High fructose com syrup 
Empty calories 
Lowflbar 

Enwironm1nt 
. Hnrmnnal r.tinnges 
' Respife1ory ~saases 

If we concentrate our resources 
at the bottom of the diagram, on 
pharmacogenomics, we have already 
lost the battle; chronic disease is already 

entrenche~ and the costs of treating it 
will only ri~e. 

. •• /·. i . 

,. ·. ,• 

!" 

' . 
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b~llf/if ~/ cJPr,fti'i' k~rdlh u11( fo oft .4r11.:1htbiS !.t·ililt' (1;1c1irlmt 1m;1cd1'<i d.nrl 
harmful interventinns and eliminating preventable complications of care. 

Meeting this challenge demands a readiness to think in radically new ways 
about how to deliver health care servim and how to asJrus and improve their 

quali!J! Our present efforLf resemb/,e a l•mm ef engi.neers trying to hreak the 
sound barrier by tinkering with a Model T Ford. Mlt need a new vehi.cle nr 

perhaps, ma'!)' new vehicles. The on~y unacceptable alternative 
is not to change. 

-MAKI> Ct!A."-'L~. l'vID, MPH; 101\•l :NAl'IONAL RouNLHAllLt oN 

H"'"-l'H C-1.KJ:: QUALlJ l ,JAl\'1A, 199811" 

The three arenas in which fundamental change is required in 

order to improve both prevention and treatment of chronic 
disease are medical education, clinical care (which is conditioned 

by medical education), and consumer/patient behavior. This 

paper focuses primarily on clinical care. 

Medical education 

The Institute of Medicine report, Crossing the Qyaliry Chasm, in the 

chapter on "Preparing the Workforce" (p. 213) observes: "Despite 

changes that have been made, the fundamental approach to 
medical education has not changed ~ince L 9l0." 10~ The report 

also addresses some of the factors that make changing medical 
e-:h1·.H1 :·:,n '-'· ··~ ry d~fT·icult. .HO'S(·v,.:·r:. il dot::!. 1!(J1. d!i'e('ci.y .1dckc·.u. 
the imperative to integrate creative and innovative approaches 
to chronic disease into the process. Medical education must 

teach physicians to quickly and ~killfully differentiate situations 

requiring an acute-care intervention from those presenting the 
very different challenge of complex, chronic disease. Once that 
rlifff'rf'nfiafion i~ <1r.hir.vrrl, lhf'n physir.ians must hf' givf'n nr.w 

tools, information, and skilJs with which to address the common 

comorbid.ities and complexities of chronic disease. Key concepts 
that underlie and will facilitate these fondamental changes are 
presented in Chapters 4 and 5 of this paper. 

Clinical care 

Changes in the roles of both patients and clinicians are critical to 
transforming our healthcare system. Chapter 4 addresses "The 

Clinician's Dilemma": how to practice in such a way 

that both the continuing advances of science 

, . -
... 

~ . · · ~ 
:. : . 
I 

It is important 
to note, hov,rever, that 
there is no precise, predictive 
formula. One pcrson'.s obesity is , 
not idt!ntical in cause,.~igns and . 

S)'mplom~, or secondary outcomes to 
another's, and thus both treatment and 

prevention must be individualized to 

accommodate the genetics, lifestyle, 
and cnvironm,cnt of each patient. 

1\ny model for managing chronic. 

disease that does not address all of 
these components will fall short in 

comprehensiveness and ef!ectivenes~. 
In a 2008 publication in Circulation,% 
the American Heart Association 
described a comprehensive population­

based approach to preventing obesity, 
including the following key strategies 
(among other.5): .. 

» Prevention at the population level, 

with !:mpha5is'on ~ey risk subgroups 

,, Differenti~ting environmental and 

policy approaches from clinically­
ba.~ed interventions · 

'" u~e of an ecological model that. 
"includes mtJtiple layers of 
ioflth"lh"f·:~ ._,;: P. .. tiul:t: .~i;i<l phy~i,·a.J 

activity across multiple societal 
sector's" 

Often in medicine the marshaling of 

suhstantial and focu~ed resources to 
t\:'.h1 .~ }l\it•lt-: !'t,~;dtJi pmb,lr·::•1:w.::.:1'!' 
upon the research agenda. While 
there arc many. questions yet to be 
answered about how and why obesity 
develops· and how and why it is such 

a risk factor for other se~ious disea.~es, 
it is a long and expemive process to 
test and verify strategies for prevention 
and treatment.q7 We cannot afford that 

delay; there are far too.many Jives at 
stak~. Dr. Richard Hortr.111, t>rlitor­
i.n-chief of T/ie.Lancet, · 
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and the essential art of medicine are integrated seamlessly into 
clinical practice, neither overshadowing the other. Clinicians 
must improve their capacity to incorporate important emerging 
evidence into a personalized, systems-oriented model of care, 
within the context of a strong healing partnership with patients. 
Chapler 5 presents the funcLional medicine model and methods 
that facilitate this evolution as well a~ an approach to establishing 
and strengthening the healing relationship. Two cases that 
exemplify the process are presented. 

Consumer (Patient) needs and preferences 

The growth and sustained energy of consumer interest in 
allernative and complementary medicine over the la~t quarter 
century is one indicator of the desire patients have for a different 
kind of healthcare system. Although not addressed directly 
in this paper, healthcare consumers must be assisted to take a 
lifelong interest in the forces that push each of us toward health 
<· r ._f; ~: (·~ :!l~ "'- .'\ f diff:i·nh :H; ir i: t>•r phyt.ii:i lnf: :1nd '° 't 1·: ,·~r h~~~d:I : 

{:·fC:';.1,.' r itifJ l H.: r~ h "\ a]i ~!J t h t'"lf i~)lldt: Gf pr~t1"fiCr\ !iuu "..:: !h.) \1V :iifli..,·tdt 
it is for patients to aJter their mode of living to maximize the 
prospects of heaJth and minimize the risks of disea~e. These 
changes represent a major undertaking and we will not be 
successful unless both consumers and providers of health care 
commit to a long-term, sustai.ued effort. 

j • .· 

addressed this issue 
in an editorial titled, "The 
Precautionaq' Principle" : 

.. i• ;· · .. : ... 
:.. .. . ~ · . . . . . . .. 
I : " . I ••• ' • ; • ·:' ••.••.. ~ .... j .. 

~ . . ; . .... . 

I* must. acl rm facts, and rm the mnst at·cumte 
i.nt. 'Ti'Jrt/11,.~·an qf 1J,tm: u.\.:n~t.:, l/h'' 1

1·f,n' .\t:ir:u!i/ir 

infarmalion. Tliat dne.r nol mean we mu.rt 
sit back until we h'cwe 100% evidence about 
tverythi11& Where the state ~! the. health ~f 
the people is at stake, the 1i.sks can be sn high 
and the cnst of corrective actinn sn great, tha~ 
preventiM is better than cure. We must ana[Ji.:-.e 
!lr.~ f'r;,,sih!:• /,f..,tt/iL\· r:ntf tt:st. ~{ ~.it.·ft:.m "nt! 

,i,'l~if!4,'IJ1! , fl:;, , l (' 1~b('fl) ,tf.•' )/.gn ~'f/~',j/ 1i/ 11~\ l\ 

of damage to the jiublic health, we shnuld 
be prepared tn take action to diminish those 
,.,:~k.r t'r,11 :1 .. 1;.!'/~ th.c: .i'c'i!."!~lift<· .~ /.'tJ(1;/l. ,1~.,.- is ;wl 

cnnclusive, ff lhe balance of Me{y cnsls and 
b,·1;~'fit.J,fll.5 t!li~ ·J !·!. C'Jfl • 

We must act in conceit wit~ emerging 
research, being willing and able to 
adapt a~ new information becomes 
available. That is wh)' we need a model 
of care-that is comprehensive, yet 
ik·:-.: .li:·k·; -:..cki .l.:·r·.··ba.~t:tl b'.!1 ni:·1 ri~ ~d!y 

bound t.o an imperfect and incomplete 
evidence base; personalized and 
holistic. That model w~I be presented 
and discussed in Chapters 4 and 5 . 

! . ~ .. ' 

I' i 
' . . ~ 
: . 

: .. ;: ··· .. · ...... 
' •,• ' w • •, ... 

:'"," .. 

.. ,. 
. . . , 

··)· i" '' 
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2IST CENTURY MEDICINE: 
A .New Mndelfor Medical Education and Practice 

Chapter 3 
PERSONALIZED MEDICINE 

lf it were not far the great variabili!)I among individual~ 
medicine might as well be a scienc~. not an art. 

-su, \VJLLlAM OhL~K, 1892 

What is it? 

Ptr:;·:·n.Jli'?.r~d rned:(·!r,~:· O:~!n be de.;·: nl:r··'d .l.S ibc·~ ~~ Jl(,rt. f.· :r d({:ne ~?ud ~l:·r::-n.~dt•:.n th·"- ,l.i'! t:.f tu•lh·ido~ t Ji~ln~ 

health care by integrating the interpretation of patient data (medi~al history, family history, signs, and 
symptoms) with emerging "-omic" technologies-nutritional genomics', pharmacogenomics", 
proteomics'ii, and metabolomics";'. 10·~ Developing these strategie~ is c1itical to enabling physiciam to 
match individual patient~ to the best diet, environment, nutraceuticals, and pharmaceuticals ror their 
genetic make-up-a process that wilJ eventually revolutionize medicine. Such a comprehensive individual 

I 

t'i.n~;t· l'vint i~ sull m.:::y~\·nn. :lW:l)' from kini; knsi)h·. in rt·~f'.:rr:J: or .. lmi<:,11 ur;icti..,-. '11 i~ not tl"." 

early, however, to begin learning about it and applying key concept~ and early data to patient care in 
incrcmcntiµ steps as the evidence base advances. 

To date, the research underlying personalized medicine has concentrated mostly on pharmacogenomics. 
The knowledge that "a relatively large number of patients treated for cancer. infectious di~east', psychiatric 

" 

'"Nutritional genomics or, as commonly used, nu1rigenomics: The study ,,f h<>w diOhcnt fo<>d' may int('rnct with 
:1p.~'~'f" ~~t ;?'lf .. i !(' tnrn .:~c mr rmk ~}r r01:trl1·'n t;iln}ntt di~ · ..... ~i; - u·~h ~s ::v1r.; '} ,)r;{! ,"f·, ·~ ubr ·<-h: ht':r:. dh1.·.: . .:;:\ ~1r·l~<' uvt 
cenain ctu1cen. :'.'.lutrigemimic5 also 5eeks t<> p1~>vide a m<>lecular u11d~mm1di11g or h<Jll' rnmmcm chemical~ in lhe diet 
affect health hy altering the expre5sio11 of grnes and the 5U'llt:ture of un individual'5 gf.nnme. The premi5r u11de1iyi11g 

su:r:·:g<~n ... "Jfllh'~ :~ r.h:1r \h<1 ir::lt.h.~n 1 ... ·: '.)f ,~:··:r O:"I 111.~::irh dc:pc·rv.h: '.'n ~JJl ~r:d:\'l<h::1J::. ~\\~!':t~:.t(. :s:.1kf:1p r)'ff,;-p J\l·· .. ·!_:;:\n··:N\~l.~··o:nl 

"" ... pharmacogenomics mclude5 identifying candidate gene; w1d polymorph1~m5, corrda11011 of pnlymorphi~ms with 
then1pic•, prediction ,,r drug rt"spon5e and cl1111cal outu>me1, rcducuun m adv rs· evenL~, and 1ekmi<m and clo•i11g or 

dn1b.-; ba't:d <lll genotypt'." (h,,1, 2007) 

''"P.-oteomics: The •tudy of the proteomc:, the compkie $\'.I or pmteim productd hy a 5pecies, usmg 1he technologies of 
i iu1~.c ~;a !t {'lt·!·!iri ~r.;d"ttti· >~i u;c: 11:ktits fo: .P1<·11 'l fl·: •c:rn· f ·l·Jtt·pm .. :~; W~i.S c.f·tlh~d Pr J ~ )\~~ t;y :\·Jari; \·V1h~:•M whc· · i~"'[trh!d 
:!' ;J.'; "l.l:t": ~.t::dy •.. f j'lt''.'lf::1:·t hov: lht':y !'.' t\'J(\.'l;fk·d. \.-.·h~"l: ;.;nd wh« 11: 1: :i:r"n-; ~·xp:·1:·~.,~f:r.\. :.r."\,.'· :ht·} ~:-r: :nvoh·t:'d ::1 r:·11:1 i.ll.t~i.k 

pathway5 and how 1hey i1>ll'l'IH't '>ilh nrw 111101he1:" (Fmm 1\-ffldicinr'.'1~1.<:1.>m) 

•u"Metabolornics/Metabonomics: The study of metabolic re1ponse1 tn drugs, envu'Onmental chang~s and d1~r.ase~. 
Me1.ab1momics i1 au exleusiou of ge110111ic~ (wucerue<l ll'ilh D'.\IA) amt p11Jtt'omic1 (coucerur<l with p1otdm). 
I·r...,tk,l•,11:1g (;q ?ht" l1''"'h t'.·f !~e;l(',p\u.~ .\ud 11n."JtW.ln1a::). 1qc.t;tlx·,nr.'n·1a:·-c Pl,1}' Jr·;.J.I t'.' \'nt')l': 1.r\·;1.u.ni. dr1;s ,:1~"'·:·1\·t.1\' 

and individu.Uized patient treatment \\~th drugs, among other 1hings. (Fll)m l'vledidne~et.c<>m) 

\ . 

HA 09/01/2015 
UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939860 Date: 04/29/2016 



UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939860 Date: 04/29/2016 
Obta ined via FOIA by Judicial Watch , Inc. 

':- ! • )" 0 I~ I : o o i ''' oo °'" .,_,, •• 0 • 0 0 o o 

illnesses, respiratory diseases and cardiova~cular conditions are 
n?t responding to the drugs they are given"IO" has been one 
~"\l d1t kt~)'° d:1i..·ce;rs <Jf l1h:. r;ckL ~rht: Pl''J(,la:~~, of ,·1,:-v,"]:''.PiHg H~\~. 

dn:;j:$ i·Jl""Jic'.:iiiy dc~H\ni:·d fr>r f•<:ri:oui!ii~;c•I <Ll·'l'·ll•:.)lt·"l't!' i.Pl""h°Cs 

1rit\il~' pb .. t~t~: 1·i1~ntif1c,\ti•...'l1 i:lnd st .. n!<='!1H.:.g <Jf ~"'ar.:.,hJ~:1\) ~tr!·~~: 

detection and descriplion or various polymorphisms lhal affect 
drug response .(e.g., slow or rapid metabolizers); the correlation 

of each polymorphism with possible therapeutic targets; and the 
evaluation of clinical outcomes with large enough study sizes to 
•'l u.lf' •.t)llfaltt1:'(; m th·' dl'k:t"Y of i h·' n·'~,· str::tq:;\'. Ail ,1i !i:r·st: 

-st,.:·p~ rtHJit occur hc-~i()n·: ~{-h;-,·tion ot H cLn:~ ~ind ~·pec: :l!::~:U(·h pf 
therapeutic dosage can be based on genotype. tr17 Once the diug 

development process is complete, the transformation of research­
hast>d data into a new tool for cliniral prar.tir.e must await a 
cost-effective screening test for patients (a process that involves 
many challenging and time-consuming pha~es-see Sidebar), 
delilleation of which patients should be screened and at what 
stage in their care, and long-term follow-up to check for possible 
nrlvt·r:'r-: r-:il~·r.1." 11f thr-:ral,1' Thr" id•:mif·ic1::on A rir:ig:-: :ilr:;a,lv in 
the pharmacopeia that have inter-individual variability in dosing, 
cfr>,~:!C:)~ and/or nd1: ({f~~t't'S. :ha1. \\ .. :-:.dd n1.1k.e tlit·n) au·!t·nabic-
to a pharmacogenomics approach will also be a lengthy and 

expensive process, as there arc thousands of drugs that could be 
tested for such personalized applications. Screening test~ to detect 
various polymorphisms must also be developed mid they must 

be cost effective if they are to be utilized routiuely iu clinical 

care. Pharmacodiagnostic tests that enable clinicians to quickly 
and cost effectively identify patient~ who are at risk for adverse 
:Jru:i: rn1pon::1•:< '·wust p(1ss1;,~. l:i·,)t ,:,•n:<1ti1,itr .:11r1 sptcit·i,·Hy with 
regards to their predictive pcrformance." 1110 

A couple of examples will indicate the incalculable potemiaJ­
and the complexity and costliness-of pharrnacogenomics a~ a 
clinical strategy: 

-a New drug development: Herceptin® 
(trastuzumab) is a monoclonal antibody developed 

to treat breast cancer that over-expresses HER2 
(human epidermal growth factor receptor 2). This 
characlerislic "is a~sodated with an aggressive 

phenotype, high recurrence rate and reduced 
survival" 1111 and it affects approximately 25-30% 
of brea~t cancer patients. 111 Before a drug could 

even be conceptualized, the HER2 protein 

j •. : 
.. : ; .i· 

i .. i:. : : ,, •· 
" .. 

_ ., .. ,,, .... · ........... · .... - .; .! i 
: : .. 
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Integrating 
Ph(frmacogenomic 
Testing in. Clinical 

· Practice 

M~Kiunon et al. 11'° describe ·a 
general process for developing 

pharmacogenomics tests that can be 
used in clinical practice. Each of these 
steps represents a point at which poor 
outcomes may completely stall the 
development of an a!I'ordable and 

effective clinical test: 

I. Identify circum~lance~ in which 
knowledge of imer-iridividua.I 
variation in drug response is like!>: 

h.' ur:prr.ivt: f'. hnir.r:.l ('-'" fn1 .. u1r-i~J 
outcomes) 

phenotype association 

3. Determine reproducibility across 
ethnic populations 

: .·· 

4. Propose model of how genotypi1~g 
would guide clinical practice 

5. Collect data on coi;t effectiveness of 
r:ev ... · ph~~n~·1.:\r('::~~\~10.frH\' pr(;fd,~ \'! .. 
current practice . 

6. Educate stakeholders on 

appropriate use 

7. Tmpleme1il testing in a slaged 
manner 
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\l::d w h(·: cklr:l.iC""l m: .1 l'di.1bh• io:Ji..:·1;,il'i .. ·'d. :.1rl"l •n.1.11~· l.1n-::u: ·.:<ilt·.(·.r.; lic.d l"' be 
analyzed to discover the proportion with overexpressed HER2. Then, the search for a 
drug targeted to this trait could begin. Ultimately, trastuzumab was developed, tested, and 
validated in research trials as an effective treatment for breast cancers that over-express 
HER2; it~ ability to work with other chemotherapeutic agent~ wa~ also assessed. Two cost­
effective screening tesl~ were developed and are now available-immunohistochemisLry 
(i.HC .... ·appr,1p1-ia1~ :is :i i,l.'\' l1U':J.l s;:n',·nm:.: tr>r>l l•>r Jll hn·:i~l ··~nr.·. 1·) :1n.J tll1;1n·:<f.l·::rl· it; ~itu 

hybridization (FISH-used as further ~creening for patients with 2+ and 3+ IHC score~). 11 ~ 

,.~n.:l ...... f"t\1(· rc:·crni :>,~iu\1 ~:nt b(x·:l~t c:1nc:(·r tri~d' h:l'..'··:- d,.~rn··,nnl·nt.r~.-! ~1~1 'l'.f· : ·nl~.!r~n~t ,.nd h~~~lil:, 
JY'prvdut.ibh.' b;.;r .. r·fH irl !;,1iv;..1~ U1\.: 1·;.;-:· ur:\'i:t..1..' r .. i:•' ...t :1 d r-''"iu1..·np~ l1l(:n .. 1h !~' 1Ji t·.:tl:t'n~ ;-.. ,,· il11 
thi.~ phenotype." 11 ~ 

~· Exis1.ing drug sp•~dfi<·a.tiom;: Warfariu, au effective m1ticoagula11t i11 use for ma11y 
decades, has "a narrow therapeulic range becau~e of both genetic and environmental 
factors," 11 + and has been under-prescribed because of "historically high rates of drug­
associated adverse events." 11 ~ Lr1dl·i':":an,li11i; :h1':". fa,·tl'rs wlfir.i ~nlli' Wl·ll ro :iltf'r rlo~ing: 
appropriately would enable this cost-effective drug to be used mo;e widely. Studies a5sessing 
the role of patient demographic5 and known variants in CYP2C9 alleles and VKORC I 
genotype~ have been performed, and therapeutic response to \~arfarin i~ now knmvn to 

vary amongJewish (both Ashkerncr.i and Sephardic origins), African American, and Asian 
patients. 11 ~· 117· i rn In 2005, "the U.S. FDA Clinical Pharmacology Sub-Committee (CPSC) 
of the Advi.5ory Committee for Pharmaceutical Science voted to re-label the do5ing of 
warfarin to take into consideration the new information." 11 q It is not known how many 
patients already on warfarin have undergone testing to re-evaluate their dosage since the 
prescribing recommendations were changed. Howeve1; at lea5t one study has determined 
that "prospective application of a multivariate CYP2C9 geue-uased warfa.ri11 dosing model 
is fea~ible," 120 and another reported that "a quantitative dosing algorithm incorporating 
genotypes for 2C9 and VKORC I could substantially improve i11itial warforin dose-selection 
and reduce related complications." 121 

The incorporation of nutrigenomics (the effect of diet on gene expression), nutrigenetics (effect of genetics 
on response to diet, foods, or nutrient~), proteomics, and metabolomics into the personalized medicine 
model has moved 111ud1 more ~luwly, 122• 12

·i 1 .. ··tl•::ps ~i111J'll' "" ::. ":fi:· ... 1ici1: .,.; :!H· :11.1.rkt-ti ii· ·11111 :::.::"•' ,,r· 
drug treatments that characterizes our healthcare system and shapes the funding prioiities (see Sidehar in 
Chapter 2). However, much that is learned in pharmacogenomics will drive the knowledge base in these 
reJ<lH~d f1{·~Jd$ a$ ~\·di br:·c.:l1u-;~ dh~ ~1odc-:r'Y1:.1~~ priH·:ir·k· i~. •0~11n1,}n i:.) .di: 1odi\ l.:h1 \1 ~/·!»er.le \'Jd ~1lon~. ~n:.,c: 

our physiologicaJ and biochemical response to virtually everything we are exposed to. Thi~ represent~ a 
fundamental alteration in our understanding of health and disease. The knowledge of how to identify and 
manage these individual differences is acutely needed for lifeloug preve11tio11,of chronic disease. It wou't 
be enough to say "Eat more vegetables and less fat and sugar." We will need to be able to individuali:r.e 
lv:· ~dthv d)ct.f~ ~h:ki 1 :~r~~·<·~t··'d n:~: n:1: c-;111.:c ~df: fH'(·f·~rih<-: t pc,· if-ii: c.\•·'t\'. '!Sr;· p1 ···~~T:l ir: ~) :Hl\'+ .. c :-\tf"··:i:..:-\ n-:i:i\l(: ~·)11 

efforts, plan to avoid certain pollutants, all based on individual genetic variations. Uitimately, personalized 
mc•dicii:e wi)) n·:-1.1:--' foll~· :·<:·.1b:c·:d DD<:l ;;!l tl:i:· ii:f!o, .. 1u·:;, :'.lfl:.1'(::1 ::'Id D':rr':'(ir .. 1.:on~ .J.!'c·: r·r::;•:·:in:h-'d 

.... . . 

r • •• .. : .... 
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and described in such a way that practitioners are able to b1ing them to bear on nn individual 
patient's health and on lifelong prevention of chronic disease. 

Strengt~s and weakness~s 
The ultimate promise of personalized medicine is it~ potential 'to uncover "the causes of the causes" 

.. 
' , · .. 

of disease. 1 ~~ From the unlocking of the human genome to the development of proteomic~ (wherein 
we begin to understand how the proteins made by genes behave 1 ~~), scientists can now demonstrate 
how individualized both health and disease really are. It's a powerful and exciting model that is already 
beginning to affect both research and clinical practice. lts strength is the rapidly developing science (all 
the -omics) that opens new vistas and new possibilities for dramatically increasing the eff~ctiveness of 
individualized prevei1tion and treatment strategies. 

On the other hand, the many challenges of transferring this model to clinical practice are daunting; the>' 
include: 

0 The "clinical complexity of gcnomic-ba~cd diagnostics and trcatment." 126 A recent NIH 
rr.p\'ft phr..iS· .~· tlh' ;.""'.'i tiplr.;\H)· ti Li l ~.tJon r_ ir.J.riv: · ~·\n ~n;.'fC11.:>u~ :'Cit ! \r~fir d1 .lU ... ll '1~r: r:rJ\·'.' 

present~ itself: What are the best ways to understand, prevent, and treat common, chronic 
diseases like heart disease, cancer, addiction, and mc-ntal illness when it is apparent that they 
are the resuJt of interaction.~ between iqdividuals-in all their hiological complexiLy-and 
their ever-changing physical, behaviorat, and societal environment~?" 12 ; 

~ Excessive cost 128 

0 Regulatory issues120• 11" 

~ Ethical concerns1:11 

0 The need-for new information technology 112 

At the level of patient care, additional complex ~halJenges arise that may take decades to /esolve: 

0 Devising accurate and cost-effective genomic and/or protcomic screening tools · . 

0 Identifying biomarkers that will indicate whether/when an active adverse process is in play for 
~pc,·ifi,· •'":nd111rn1~ i1: .i ~1;.·tn µ::fi•·:1i 

0 Testing and validating diagnostic tools acro~s many populations 

"' Selecting appropriate patient~ for screening and demonstrating the usefulness of screening in 
improving patient outcomes through long-term clinical trials 

0 Convin~ing third-party payers to reimburse for screening test~ (likely to happen only when the 
results from long-term trials demonstrate cost-effectivenes~) 

0 Interpreting individual patient screening report~ appropriately 

" '<' Dev'ising and validating effective interventions based on individual screening results 

; . , 
: . • : 1, 

' I 
l ..... .. .. 

j . 
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Common ground with other emerging models 

As shown in Figure l (Chapter 1), personalized medicine shares many features with other emerging 
models: the emphasis on discovering individual patient~' genetic vulnerabilities, the vision of 
mdivi<luabzi:·d d1:1f,'.W·Slh':l .Ht<l t]'(;,\lirl:'Jll. c\lld 1ill' rl'il<ll)"<. IJT: :: pl1'Af:r!liJ (.Hid ~tJ[_l :.'11i•'l'~'.Hl{ ::1.1,.'llllfil· 
evidence base. It also shares with other models the absence of a dear and practical method of 
integrating emerging information into medical educatio.n and practice. Nor does it address structural 
ai1d multidisciplinary issues ih clinical practice that are part of the chronic-care model and integrative 
medicine. 

Role in a synthesized, comprehensive model of 21st century medicine 

Despite the rapidly evolving research base, therefore, personalized medici.i1e does not (yet) have a robust, 
consistent architecture for clinical applications. nor does it descrihe a clear pathway toward achieving that 
g··,".l. Rl's<'·,1rch d".;~ihm ar:• suii in d1•wk1r1J11f:lH: nnd r<:~:·:,r • .It Li.ndiag::. ':.l<J ilL'l six:· .ily ht"''' pt•r:«Jt«1h"··<l 

medicine may (or may not) contribute to a new model of care for chronic disea~e. Even when a gene 
rtHltt\tiOll, Cl tj~ l~ \.'a;n i.Jr· h.k.:r:tiilt1J; '-"''.:.. i :.1 .. ty Mi Ji hl' '""31;, 1..h.'f;'IY',..:.~ of :.V"J'.::r~tti···n l {;fJh.".Vl'd fi"<1I n t ht.• 
functional aspects of the diseasc," 1 ~·i because gene analysis docs not tell us which protein and protein 
pathways are affected and what the aberrant protein is doiug. '"Proteins an: actually the drug targets; 
analysis of genes and gene expression just gives an indication of whether or not the proteins may be 
pre~ent'. " 1'H· "l'hc~ fm nr~ r:.:ttt h<· $.:dd of lhc: f ff(·~< tS of d~e~~ •'tl\'i \C~"'D !'l':'tH 1 ! ((1}. B !:i: F·~}" lH}S.<.l( i.~d b,tJhv nc.-'·) .. ~trt 1 :l 

many other lifestyle and environmental factors on gene expression and protein function. For these reasons, . 
it i:1 d)ff1('11lt.1.o pJHn f.:.r rh,·· inrt:·grHti(tn of thi~. rc>:::>t:l<JI into rnedic.=:.} e.:iu,·Hti('n itt n :.,.·str·~rn:1tiG H1::ty in ih, .. 

near future. 

It ~vill be necessa11~ therefore, to ensure that whatever tra11sformative model is used, it will allow c:li.11icians 
to integrate new and uselul information from personalized medicine a~ and when it bec:ornes available, 
and will also empower them to respond effectively now to the urgent need for improved prevention and 
management of complex, chronic disease. Perhaps the single most valuable portion of the personalized 
medicine model at the moment is the transparency it brings to the concept of pati.ent individualit)\ '1 'he 

·evidence cJ~arly reveals ~hat each patient '.s a ~ique individual-one who~e gene expression patt~r~~~ arc. 
G<·n~:t~lnti\' ln. flux .:1nd \'v' !;p·;,.: .:<1nlF1it:·': 'l!H~ ... :v ... ·f·(hao~;nH_l re~p···n:.::· ~o :rci.:.:,111 .. ot, ···n~:1rn:1:.u···ot, ::tn•·i !lf~·~:;ty;,.~ 

will challenge physicians to listen differently, .~ee differently, and respond differently than taught by the 
linear model of acute care. 

Prospective Medicine . 
"The ability tn identi.b those individuals most at risk far developing chronic diseases and to provide a customi~d means to 

prevent or suiw that progression are emerging competencies and jirovide tl1e .fiiundation fin· pmspeclive rnre. " 

. ~ . : 

.. l . : 
i · 
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What is it? 

A relatively new concept introduced in 2003, prospective medicine is a descriptive rather than a 
prescriptive term, encompassing "personalized, predictive, preventive, and participatory medicine."1·•n 

Snyderman argues persuasively that a comprehensive system of care would address not only new .technologies 
1.r.:·~·~ l··lf·nof11..~c;til'll1 r1t" hirJr~1,n k·'rs} u:~c".· 'Jr :..'ll·r .. t; (Jl~lt: ,:1~d Pl'! :~r.:r.:.i:'lli x·:. \.J h·'\dtl t rcr..l'r'"L~\ hut ,1ls1..1 .-t.:·lh·'l'!)' ·~y::.t~1 :1 ~; 

reimbursement mechanisms, and the needs of a variety of stakeholders (government, consumers, employers, 
in:.urc.)r1, :ind ~G'ldr.nn1.· n.:.cdic1n:.~.\ Pr0))pl·r~t:vr: ~.oer:lh.~111\: d"'i:~. !l';! r.Jc1u:1 t(' :o:tak1

:oi r.:ut nc1 .. ,· s .. ~!e!~uftt~ nr \:l;n}r:Jl 

territory; instead, it focuses on creating an innovative synthesis or tec.hnologie~ and models-particularly 

personalized medicine (the "-omics") and syslems biology-in order to "determine the ri~k for individuals Lo 
<lt,·dr1fJ ~})b'1ii1.· di:;,·:1 .•··~. d•"lt1't tf,~~ ··!i~u.st ':• tafrt,;L ·.:11>.·'I, ~rnd f1r»1"'lll 1.>l' llll~:n·1;n·· 1' :1dy '~W:u;,!'11 1.1.l f1r,·•11d1.• 

ma:.:imuro l: .. ·:·oefo. E·i.ch trt-"li\·idt11:J h")til··l hm·(' r. v:n·:·n:ili~<:d h•'.~lrl": pl:itJ t<• .~c(o1r:pli::it thi$:·m 

Strengths and weaknesses 

A very compelling element of prospective medicine is the\.call for fundamental change in clinical practice­

fr<·! tl :n·::?.:iit~ t>·:Gpie ooh' ,,:h··::1 Lh(·:r .~: .. • u-:k ;·n·:-i.t.i::h t.o \'i.;it IJ:r:- <:J.. .. :t•.:r's <•Iii·.(·. t<· p:.:1:>1 ... ~·c1.:\\':1; · ('.\;.lll:inin.~· 

individual risks and deweloping comprehensive preventive strategies ba~ed on the' best available evidence at 

the time. This would, indeed, revolutionize medicine; not only would it shilt the focus of prima1y care, but 

it would establish a serious partnership between patient and clinician aimed at lifelong health. Snyderma.n 

emphasizes the need for clinical medicine aud the emerging ge11omic modt:ls to integrate their n:spective 

knowledge and skills to create the best outcomes for patients. He discusses some diagnostic and risk-assessment 

tools that are alrl"ady avail11ble, suc.h as thl' following exampll's : · 

~., Know Your Number®, a program that "uses ... synthesis modeling to quantify an individual's risk 

of developing chronic, preventable, obesity-related diseases such a~ diabetes, chronic obstructive 

pnhnonarv 1.b:r..i:<r, ., :l.nd lwn.rt fii~· . .:1~· .. 1':1 nddi1t'•i:. l\. YN r,.d1.":i'.:'1.::' v;h .. <' Hh1difo1hfr t;:1:t•"Jr:< .1r· 
::·:-n1nl·tt1i1':£ r-:. ih:u t'i ;k •; .. · ll:at 1ndwidt::1h: .:::n :::kt·' ~1.:·: .• i: 1.:. in:i::r ·:.\ ·1: 111 .. ~ir (1-.·r·~rrd! r;~k pmfi[, . ., .. i·in 

Although Know Your Number is not availa,hle directly ~o cons~mers, other similar programs are. 

One example L~ Navigenics Healtli Compass, 1'
1
'
1 offe1ing ''.I\ scan of your whole genome, carried 

ont bv H l~( lV{Jrnrn(~~Jt .. t:c·n (fl ... ··d J.:tf;.1)rJl·:·ry. : bcit c ~pt1.tr(· t: .·) 11 ~' e~: l ).t :nlUioo ,·,f ~·>~.t r ~~t·n et:(· n~:l: 

markers." For $2500, individuals can obtain ah analysis of their "genetic predisposition for a 
variety of common health conditions, and the information, support and guidance to know what 

steps you can take to prevent, detect or diagnose them early." For $250 per yem; they will have a 
subscripLion that entitles them Lo regular updates. 

~~ Biomarkers can be ;isses~ed through an analysis of 250 ~erum proteins ($3400). According to the 
company;s Web site: "Biophysical250 ... measures 250 different biomarkers that may indicate 

the presence of diseases and conditions oli:en before symptoms appear. Unlike standard physicaJs 

that measure only up to 40 biomar~crs, Biophysicatl50 simultaneously assesses hundred~ of 
biomarkers used by l 2 different medical specialties. " HO 

ii'> Two gene-expression as~ays that predict recurrence of breast cancer in patients with stage Tor 

II node-negative breast cancer. These tests can he u.~cd to individualize follow-up treatment hy 

. : 

I• j 
helping to determine ''the need for systemic atjjuvant therapy in such patients."i+' 

. : . . 
I• 
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Also compelling is the call to involve a broad range of stakeholder.~ to "work together to develop 
innovative applications of new technologies and appropriate delivery models."I+~ It is certainly true 

that reimbursement strategies and academic training practices will have to evolve to encompass such a 
broad-based new model of care, and retraining existing practitioners must become a high priority. 

':, 

What's missing? Like the other emerging models we arc discussing, prosper:tivc medicine docs not provide 

a dear road map for integrating these new 1ech11ologie5 into clinical practice. Precise!>' how, one wonders, 
will the 500,000+ MDs and DOs already in practice be retrained? How will academic medicine evolve? 
How many patient5 can spend $2500-$3500 on laboratory test5 to assess risk biomarkers? How much 

new and expensive testing is actually necessary compared to how much risk is already clear when a 
comprehensive histOI)' is taken and a thorough examination including (mostly) standard laborato1)' tests is' 
performed? And what, exactly, will change in clinical practice once expanded information is i11 h;u1d from 

these new technologies? Will doctors still Le iu the same position they are iu today-suggesting better diet, 

lo5ing weight, and reducing stress without knowing how to help their palients make all or that happt>n? 

The big missing piece in prospective medicine (at least as described thus far in the literature) lies in the 

absence of a clear, practical, and systematic method for altering clinical practice. Recognizing that the 
interactions between doctor and patient and between patients and their lifestyle-environment exposures 
and choices arc where real change happens, Johns and Brigham, 1 ~:1 olTer this commentm)' on a pos't­
prospective medicine world: 

Tlzis "next ne.'<t traniformation" will iJenti:fa "lieaitl!J" biologic jJmceHes (i.e., lwmen.1tatic) and provide tnnlsfar mea1wi11g 
er11'/y rfrr1·iatnm.sjrom !it11lti!. ("1mherrlt/1"j ;Ju1l r1M li''f >fu,·rsrm~y .1;v,1." s/wiji1 bitt thtJ.t fr.-dir.I dim ontr,0:111:r 1111,/ .;NnMut 

health-facused interoentions. Fiir e.tample, m~ chronic diseases (diabetes, atliemscltmsis, autnimmune diseases) share 
uyi .. 11no1.11tiou t1.s ~i c:1Juc1r:,m 1ntr.h:1111s1n. (,1ulr1.JflerJ....:tnr, clu uu!t~iulnal t1t!larn11u1(1=~1'piu·nt;~;iJ1t ,·1u!J' .ht: 11 pcitt:nl. h~:1t//1 

p,.etfi1·tor. .fo1l irflnm.nttllOl)i m/JOl?.'1:: lo stre• r Cl/I! hr'modifa·.l ~)1 hdfl11•io1: Swh !1r·a!tltjomser! ,,, Ufll/,f •11i.r1/1e i1•g1cai .rtr.p 
beyond the "rtext tmrtsj11111ati11n" that Sr!Jderman and 1iiedi11n11 advou1te. 

Common ground with other emerging models 

Prospective medicine urges the integration of the developing sciences of personalized medicine and 
5ystems biology with the skills and knowledge of clinicians, and describes recommendations for revisions 
in reimbursement medrnnisms ;ind medica.1 educ;ition that will be required i11 order to implernr.11t 

a comprehensive new system of care. Tl clearly relies on the emerging evidence base, bu! not lo the 

issues of integrated care or integrative medicine; neither diagnostic approaches nor treatment strategies 

. appear to include a multidisciplinary model of care. 

Role in a synthesized, comprehensive model of 21st century medicine 

Because prospective medicine relies on personalized medicine and systems biology for the science of risk­

a~sessment, many of its strengths and its Hmitations are found in those two models. It is, however, more 
comprehensive in sweep than either of them, incorporating not only technologies ~uch as electronic health 

·! 

records but also acknowledging the need for simultaneous reform of the reimbursement structure 

"! .. . ' 
. . ' 

and the training of foture physicians. Thus, it is an important ~tep forward, but it still lack5 a 
robust, consistent architecture for clinical applications. 

l , . 

. : 
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Chronic-Care Model 

What is it? 

'T'ht th n:-nir;-< art· n ,r>cieJ !f!(:~.f.' i :~ hrtr:dv t'l~i.H 1 ~P.d u: (;Lnr·t t: r 1 
and fairly thoroughly described in the Appendix, where extensive 

material from the Improving Chronic Care Web site is incJuded. 

The primary focus of this model is to include " ... the essential 

elements of a healthcare system that encourage high-quality 
chronic disea~e care .... the community, the health system, sclf­
managemenc support, delivery sy~tem design, decision support 
and clinical information systems. Evide11ce-based change 

concepL~ under each element, in combination, foster productive 
interactions between informed patients who take an active pa.rt 

in their care and providen with resources and expertise." 1
H 

The CCM is a response to powerful evidence that patients with 
chronic conditions often do not obtain the care they need, and 

that the healthcare system is not currently stnictured to facilitate 

such care (see Sidebar). 

Strengths and weaknesses 

The chronic-care model has the advantage of having been 
around for more than a decade; it ha~ undergone considerable 
testing and revision. Implementation trials have indicated that, 

when enough oft.he model can be implemented, compliance 
with current algorithms and guidelines can be improved for 
conditions such as diabetes, MA, IH depression, 110 and tobacco 

cessation. 1 ~9 The CCM is a structure-of-care (or process-

of-care) more than a content-of-care model; it describes a 
rnultidi~c.iplirrnry, rnulti-st;:ikeholder iipproar:h to delive1ing care 

that will improve both patient and practitioner compliance with 

current evidence-based best practices. For this reason, integrating 
new technologies, such as those emerging from personalized 
medicine, are not explicitly addressed; one might assume 
that as those tools make their way into clinical guidelines and 
algorithms, they will become part of the CCM as well. However 

important improving the structiu-e of care may be-and we 
certainly agree that it i.~ important-the care thus provided will 
still be limited to the current medical model, which does not 

address individualizing ca.re, lifelong primary prevention, or 

· .• =· ... 
~ . 

reversal of chronic disease, and which is primarily 

pharmaceutical in nature. We could 

I : .. .' .. ~ . . .. • .. . • .. . . . . • .. • • :··. y, . 

! 

' · 

, . 

The Institute of 

Medicine's report, Crossing 
tl1e Qyali[Y Chasm, 11 ~ comment5 , 
extensively on the unmet needs of 

those with chronic conditions: 

'" Page 4: '' ... there remains a 
dearth of clinical programs with 

the infrastructure required to 

provide the foll complement of 
services needed by people with 
heart disease, diabetes, asthma, <u1d 

other common chronic m11ditio11s 
(Wagner et al., 1996). The fact that 
more than 40% of people with · 
chronic conditions have more than 

one such condition argues strongly 

for more sophisticated mechanisms 
to communicate and coordinate 

care (The.Robert Wood Johnson 

Foundation, J 996)." 

>) Page 9: "Care for th~ chronically 
ill needs to be a collaborative, 
multidisciplinary process." 

)) Page 28: "In a population 
iocrr;:.~ingiy aff!ic:l"··:l bv 1.·hronk 
conditions, the health care delivery 

system is poorly organized to provide 
ca.re to those wi¢ such conditions.": 

Page 29: 'Thus the American 
health care system does not have 

· well-organized program~ to provide 

the full complement of services 
needed by. people with such chronic 
conditions as heart disease, cancer, 

diabetes, and a~thma.'' 

;:. Page 89: "Common chronic 

condiLions should serve as a sLar!ing 

, point for the:' restru('turin,g of health 
care delivery because; a~ noted in 

Chapter I, chronic conditions are 
.now the leading cause of ilJness, 
disability, and death in the United 
States; affecting almost half 

: . : 

: , 
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imagine implementing, for example, personalized medicine 
using the chronic-care model, but no mechanism for achieving 

that is described. In fact, just implementing the full CCM itself 
tr .:t ,.,:c~ d1fHc1.1 Jt p~\lpc: ,:ilhoo th Ht ( i'': (\1.ir! V~ rs I tHln\ ' 1.,;:.rrlcr :-> 
(e.g., no consensus on the value of the changes, limited change 
management skills within organizations, too many compe-ting 
priorities, and failure to engage the commitment of physicians). 110 

The Academic Chronic Care Collaborative, representing 22 
academic medical centers, ha~ reported some initial promising 
outcomes from their experiences with implementing a~pects 

of the CCM. 111 It is worth noting that these institutions were 

committed to providing effective leadership and resources for 

the change process. The Agency for Healthcare Research and 
Quality provide-s an extensiv~ Tnnlfr.itfnr Tmfilemmb:ng !lie <:hmn.ic 01rr. 

111odel in an Academic Envimnment. 1.
12 

Common ground with other emerging models 

The CCM shares with integrative medicine an e-mphasis on a 

multidisciplinary care model, the use of evidence-ha~ed hest 
practices, and engagement of the patient in self-care. It does not 

address biochemical and physiological individuality, any of the 
·"0 ·'' 1'1';"<1 <""f ' ll '

0

l 0

'( '

1Jl [ ·· . •J . J • ] l • . . '"'I ' ' ' ':' l"'I"' : ·.· ... . , ~· . \ .co t.i~:l·~ :> ~ ·.·rt tr:· 1n l ll<·n·:.t:· t;)j un .. ··'f' Vff1~ 

mechanisms of di~ease. It shares with prospective health care ~ 
focus on structural, system-wide change, although the two models 

emphasi"'e different aspects or structural change. 

Role in a synthesized, comprehensive model of 21st 
century medicine 

The CCM .idwrnces our knowledge of how to improve che 

structure or process of care for chronic disease using standard 

approaches, but it does not advance our ability to select more 

effective strategies for actually improving both treatment and 

prevention. Still lacking is a robust, consistent architectw·e for 

sel~cting the most effective clinical applications for each unique 
patient. 

.. . 
' . 

of the population 

and accounting for 
the majority of health care 
resource~ used (Hoffman et al., 

1996)." 

' 1 Page 94: "Four rhronic conditions · 

(cardiova~cLdar disease, cancer, 
chronic obstructive pulmonary 

disease, and diabetes) account for 
almost three-quarters of all deaths 

in the United States (Centers for 

Disease Control aud Prevention, 

1999).'' 

'>> Page 211: "The ability to plan 
care and practice effectively using 
multidisciplinary teams takes 

on increasing importance as the 
proportiou of the population with 

chronic conditions grows, requiring 

the provision of a mix of se1vices 
over time and across settings .... 
A changing relationship between 

clinicians and their patients al~o calls 

for new skiUs in communication and 
support for patient. self-managemenL, 

especially for p;itienL~ with 
chronic conditions. Collaborative 
management requires collaboration 

between clinicians and patient~ in 
ddmin); prnh\r:ni:'. M: rL;·,>?: goal> . .tiad 

pl.rn11i11g l:i:lrt:; ln1.i11i11g a~rll suppu11. 

in self-management; and conLinuous 

follow-up (Von Korff el aJ., 1997). 
Patients with chronic conditions who 
are provided with knowledge and 
skills for self-management have been 
shown to experience improvement~ . 

i.11 health scatus and reduced 
hospitalizations (Lorig et al., 1999). 
Clinicians need to have skills to train 
patients in techniques of good self­
managemcm." 

= :~. . . v ... ' . 
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Evidence~based Medicine (EBM) 

What is it? 

i 
I.~· :· : ~~: 

EBM is a tool for improving clinical practice. lt5 stated goal 
is to ensure that clinical decision making is grounded in the 
best available evidence. Despite its many limitations, it wields 
a great deal of power over medical training, clinical practice, 
and-i.11creasi.11gly-reimbursement decisions and legal 
determinations. 1 ~~. 1 ·~4 We include it in our discussion of emerging 
ni.;dd:< bi.:··:,:u•' ,-,(:is tn••ltil:1c,•t,••l inJl:.1r_n,:(• '•f: µ::li"ill C(lr·'. 

Although it is beyond the scope of this paper to explore EBM 
in depth, it is critical to the future of health care to undentand 
its strengths and weaknesses. To LhaL end, we provide a brief 
description of this evolvi:rig paradigm. 

Since the late 1970s, various efforts have been made to 
:i:.'~~·:·lr:a!.ir.t.~ 1.h·~ 1.t~i'' of H :~,\Hr-:.h find:ri;~:. u~ c.:iiu 1< ~:J ·.l·'Ci~Jou 
making.•.~~ Rather than expecting each practitioner to cstabli~h 
and maintain a constant surveillance over a rapidly expanding 
evidence base, and to know which studies should generate 
tlw liig!w:<r kvd ,1f ,·ont·id<'ll._<\ ~.p,·,·ifK gt:;rJ,:-ink~ h:.:Vt· [. ,_-,•n 
proposed concerning the interpretation of evidence that 
ml·flwll',<':' dinir . .al d-:ci5ion makm:,'. 'T'h,'n· h,:Vt L» .. <'ll m.:nv . . . 
,f..'fouu:'ns an,~ r:1t1Hg' r,[' 1.,·b,u c:'nWtul•,~ V""f. b'<~<,_l, ::1,.-[ 

best evidence, but in the early 1990s, the term evidence-based 
tr::•cli, ·rn:' J.p) .. H.::i .. n.·d f.-.r LL•: iir.'i 1 im··.'r.fi, m r<·fk:<·!lllg :,;, mr l"<'ll~i1:1~ 

consensus that a more sLandardiied approach Lo the use of 
medical evidence was on the way. Early efforts sought explicitly to 
reduce " ... the emphasis on unsystematic clinical experience and 
pathophysiologicaJ rationale" while promoting "the examination 
of evidence from clinical rescarch." 1-~8 

A lrieran.:hy of evide11ce rdiabiliLy was proposed, with rneLa­
anaJyses and syslematic reviews al Lhe top and personal 
communications at the bottom (see Figure 5). Over the years, this 
hierarchy ha~ been revised and adapted many times for a number 
of rea~~ms: 

0 It did not identify a mechanism for decreasing or 
increasing an assessment of value based upon, for 
example, study size, adequacy of blinding, bias, 
directness of the evidence, and other factors. 11q 

.. ... .. : .. 

.. . . 
: : 

~ . . : 

" Page 237: 
"Patients with chronic 
conditions, for which certain 
routine examinations and te~ts 
are crucial in order io prevent 
complications, do not' all get the care 
they need."' 

Note: Citations included in the above 
quotations are available in the Institute 
of Medicine report, but are not 
provided here. 

. ~ ' 
·-·· .... :·' .p .. ~~::·~:'.".i:e :·· ... ··~ ::., -! 

" -. l .. 
.... . . ·"·:· .' .... ;: ........... . - / .. . , . . .. f:·~ . .:· ·<1~.,'·~ '._;T': ... i . 
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-11 It failed to accommodate many impmtant criteria for translating eviderice into 
clinical practice-for example, the degree to which outcomes being te~ted were impo11ant 
ft.) pe\ti<.aaJ.::. .. \~,·ht:tbc.•r t<.?U!i:~ y,·tr-~ .,,~,Jil·'i~r~~lH ,.\.·1th µa:..L ~Lu'"h:,.;~. G\lh.i \\·h 1:i.dv.:r r.,,,1~fi dt~l:c'.t~ it1l<!;.\.:.tl:-. 

were overly broad. llio 

0 11 i::nppn.'t'riai1Jy idt·n1ifi.;J :.:~·:-.. t1 .. 1n.J:i1. rt.:V!t''\'':-, ·:r:r! n:1~t:1-a.n.d~ "~r~o,; (l"'i C'. I,},, 1:e, :;1:, y nn.. 

rather, interpretations of the rvidence and should br produC'ed, at lefts! in part, bil..~ed on 
EBM ptinciples). 161

• 
162 

• 

~ It did not differentiate between quality of evidence and strength of recommendations. 
"High quality evidence doesn't necessarily imply strong recommendations, and strong 
recommendations can ari~e from low quality evidence." 1A1 

One example of a subsequent adaptation is provided in Figure 6, where we cau see that other useful 
criteria were added to the model, altering the earlier and more simplistic il..~~essment of evidence 
u~ef ulness. 1 ~ 4 

The basic concepts have continued to evolve. "In 2000, the Evidence-Based Medicine Working Group 
r·r:'~( nk:·-l (!.<· ·'"\.' ···rid Jimda.11 ''"lJL::l r·ri11opil' ,,f EBi\ I. :1L1 I,; ,•; •1rd 1~ · f)( ··v1ck11•''.. Uf.Htg d :(' fo·.:t':: \'\'h:;t,'\.\ T 

the evidence, value and preference judgments are implicit in every clinical decision. t\. key implication of 
this second principle is that clinical decisions, recommendations, an~ practice guidelines must not only 
attend to the best available evidence, but also to the value~ and prrferences of the informed patient." 1 ~\ 

A m~jor advance over the use of any hierarchy, however complex, has been the development of the 
GRADE (Grading of Recommendations Assessment, Development and Evaluation) system. Figure 7 
~hows a partial representation of this system; in practice, it ha~ other important clements as well. The 
GRADE system describes a very sophisticated, multi-level evaluation_ of evidence; its purpose is to 
'S!.P:·u~th•:·o r•.·c<·!lJlJ ! •:nd~:i.:un 1~ l·.·r <:hni'.~:! l··r:.tt:!k·r• .J.od lo incrr'h ;··· ·.un!Jdt:!.:t 'r: JO 1.1.:l1~ ~· n·.1.onuo:.-.n1.1 .i.! :uu~. 

Because of its complexity, however, it is not intended for use by individual cliniciflns, who genrrnlly 
have neither the time nor the ex'Pertise to implement it. It is aimed p1imarily at researchers and dinical 
guideline developers, who have not heretofore used a consistent and uniform methodology that is 
transparent to all potential users. 166 GRADE software is now available for free at the GRADE \iVorking 
Group's Web site, 167 making it even more likely that its use will continue to expand. 

~ ,,.,:::.1. • ~~ 
. ~ .... : . .. , .. " 

• .--; ... } •• : l .~ ... : • 

·:., :· r· 
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Figures: 
Heirarchy ol evidence (Sackett) 

. · 

Excellent Systematic reviews 

Multi-center studies 

Systematic reviews 

Multi-center studies 

Systematic reviews 

Multi-center studies 

'Good .. .. 

Fair 

' RCT.~ -. . .. ·: . 
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. . ,. ~. 

Uncontrolled trials; dramatic 
results 

Before and after sruclies 
Non-randomi.-;ed CT~ 

~GTs . : .. . ~ .. : -. 
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Interpretiv~ studies 

Descriptive studies 
Focus groups 

. .... 

-. RCI~ 
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Interpretive studies · 

Desc1iptive studies 

Action research 

Before a11d after studies 

focus groups 

Poor Descriptive studies ,: .•. :· ·: , ·Expert opinion : ' 
1 

' , Expert opin ion . · · , •· 
· ··< : . ;. : ·: .~ ~ ·C;se· ~tud tCS · : :· .: · . · · :·· .. :. Ca-;f 'studies . ·-·: C~c;e studii" · ·: .::. .. · .· .· ·. i 
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Figure 6: 
Heirarchy of svidence (Evans) 
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A. Criteria for ~signing Level of Evidence 
Type of Evidence 

Randomized trial 
ObsvervationaJ. study 
-Any other type of research evidence 

Increase level if: 
Strong as~ociaLion 
Very strong association 
Evidence of a dose-response gradient 
Plausible confounders reduce observed eflect 

Decrease level if: 
Serious or very serious limitations in quality 
Important inconsistency 
Somt: or major unct:rtaiuty about dirt:ctut:ss 

Imprecise or sp~rse data* 
High probabilit}r or reporting bia~ 

U. l}d'initiOJlS foJ• }e'!.·d~ of flVi<J~D('C 

i· 

'I 

High 

Low 

Ve11•Low 

(+I) 
(+2J 
(+I) 
(+I) 

(-1) or (-2) 
(-1 ) 
(-l ) or(-2) 
(-1 ) 
(-1) 

High . .Fnnhr::r .r~. : :f:itrd1 1 .~ no1 hkdv r.o ·.h<:1:g.-: ,;., .. ,. <:::'ubd('. rt -: ('. m th· ' ':I)\·:.: t 
estimate 

Moderate Further research is likely to have an important impact Oil our 
': {Yoh.,~dttr~\ ; ·.' !a iJ><~ {':: tirP ~ !t~:' 1)I <·.ftt:·cr. Jtnd ~ru.y chl .. n~'; th'": t:~t~tn :., l {· 

Low Further research is very likely to have an important impact on our 
,.,0i1li<ltn•'t m ·rb,• ,·~ri111.w of :•11:.:·· t .ut<l i.• hk·"lh ·r ... c::b.ui~t tlw ,•:•.,mJ.t1-· 

Very Low Any estimate of effect is uncertai11 
*l~i:.wm11·cnnw t·v, : n1~ ,,rr1l.1~r:l"'l: '.1lk111> '•!' v,j , f,• ,~.,i:firir: 11 1 liill!!..' .i:·•••i!:d .1:i 1•tl:.cr 

estimate 

Figure 7: 
Overview of the GRADE system for evaluating evidence (Bagshaw) 

01.r:·r th··:· y1·:1r:;. <1 numb.·:r .:.f' i'!lldi":~ h;p::-: v.-·nf;r:d 1h:it 1ead:n":::; FHtvJ will. io fi,c·1. si~:nih::.~:;:\y ;rJ(T·'av· 
the degree to which practitioners apply it. 1M Training is more successful if it is both experiential and 
didactic. 16q, no, 171 Unfortunately, there are v!!'J)' few sti.1d.ie~ available as yet that tell us whether EBM 

improves overall patient health over a period of years. 

Strengths and weaknesses 

There can be little doubt that a thoughtful evaluation of evidence is an indispensable factor in delivering 

hi'.i,h ··qw1Ji1:• l:F:aith <~'.11~ . Tli•: r;m ,. r~;•: I ; t:r.' ,,f i~'rnul a~~··i. '. !1l ··: nl 1,m,:1;;i;.~l' ' ' r~· f\•1. I~ a +~ii\' l·.• 
(·~d hblh~h gr 1:· : it\·~r' .. i.1ri1-y :ind ~'oJ:~ !-:l··· nr,.· ,\bnl:I dir- 1 ·1:·h~1h ; ii1~ u:' ·' 1i'Jdc 11··c-.. f\<-':: :1 

. , ' 

·"· ....... ·:t-- .. . .. 
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casual user of Med.line or PubMed quickly becomes aware of the ovenvhelming quantity of 
published research available today; it is a daunting prospect to identify the best or most relevant 

i . .. 

papers among hundreds or thousands that may be available on a particular topic. For example, a PuhMed 
search for the phra~e evidence-bas«! medicine in titles and abstract~ returns nearly 5000 entries encompassing 
do;;;ens of journals! There are, of course, tools for narrowing a search term or process, but it is still 
inordinately time consuming to obtain, read, evaluate, and then compare even a few individual research 
I" lpen ()() .) ,r .. ·:cit'ic Sllt-:f''·:r. ~1:.: h 1 r·f'O:"':(•ff. ('\·~1" if' :;n Ers:\.I htt'·l':l('('h;· i> 11'-'":1, ;:; :d~o i'l:br·cl IO.~ :::r·" <:I. 

:'l:·~d ~'! fr-'.-1iv1Ju~d bi~ht ·rhus, ~tny l\''11,:>l f~1,\.t pnJvH.lt:.' ~: :.:.Hi1'jc:tn1 c~nd rth\:Ll~ \t,,,q~f,\.~~:.·1=· a: ~;u:·h au ,a1h.i\.:,1'·'·r 

is welcome, and that is one of the primary rationales for the development of clinical guidelines.i' 

As the use of EBM has l.Jecome i11cre<t~ingly wide~pread, its limitations and weaki1esses have also become 
nl \' I t; arif><\l't';)1, PJ.l'.tlrl· •:m; :rnl"•l:g ;Ji.• ! .n1hi•·'fj:;< i:: !lu.1 FH?\'I l't:fi->;·h :).:) w •: Ji:•·• .i: t: ll'l"h l,·i: ii I :ll)~i 

often a~sumes that the goal of care is a single diagnosis followed by a hierarchy of (primarily) single­
agent treatments. Although GRADE has made an admirable attempt to compen~ate for many EBM 
weaknesse~. these fundamental goals remain the gold standard. Therefore, EBM fails at the same point 
where the research itself fails-in its inability to account for unique patient gcno/phcnotypcs, multiple 
comorbiditi.es, and personalized approaches to care that include multiple interventions for complex, 
chronic disea~e. Such multifaceted iuterventio11s may include dietary, 11utra.ceutical, pharmaceutical and/ 
or surgical recommendations, as well as many options from the namral medici11e world (e.g., botauicaJ 
medicine, acupuncture and oriental medicine, body/mind practices). 

EBM and any guidelines derived from applying an ERM model to the evidence are, of course, only as 
good as the underlying research, which presents several problems: 

1"I Not only i~ the research agenda disproportionately driven by the pharmaceutical illdustl)) 
but it is tainted by the failure to publish negative or neutral results and by industry bia.~ (sec 
Chapter 2). 

~ Much of generally accepted medical practice ha5 not been systematically evaluated. For 
example: "Of around 2500 treatments covered [in B1\.1] Clinical Evidence] 13% are rated as 
br11<:t·ic:rnl. :?/.'~'.; hk·:I}' ro i .. 1: Lr.ndlr,w.l. !f'"c ~~. 1r:11k l,!1 br:H\·(<n L,._ncfo,, ·t:trl h.1nll.'. \"i''·c 
nohk...I\' lo J: .,~ 1.n·.·ndi·~i:tl, 1i'":.: lib: I~. t-:· b(· l!WJT•:<:'i•;-~ .:i r hitrrnf ul, and 46%, the largest j;mpnrtirm, as 
unknown ejfediven&s [italics added]. "172 

0 h:c.1il1:Ju~1Js hluJi:a<l in R.(rT:; <lo .l~--"ll l't~fl•':l't ih·'" r'~Llit~11r !Jf11.11d(:ti<1f; ~t·>11 ll:i.~::" : .. :lttl'J fr1 p~·juH;ry 

t:.~re~ \:onf1d1:1 t<e ir-. : h·:' t r:t:J~t>rt, J.:.ilitv ·:-f : b{· d;tCt :~; r.hr:·rr~by tt.·dt:.C(·d. J l'l 

~· "Randomized trials, especially if evaluating complex intc1ventions or with strict inclusion/ 
excl~sion criteria, often only provide data in a clinical context that does not exist outside 
the trial itself and have limited power to detect harm .... Systematic reviews require vigilant 
interpretation and should not ne<:essarily be con~idered as high level evidence due to issues 
related to ... incomplete reporting and the inclusion of evidence from trials of poor quality ... . 
Meta-analyses are not prima111 evidence; the)' are statistically assisted interpretations of 

mCJinical guidclin('S arc "systematically dcvd1>pcd ~tlltcmcnts to u~,i,t practitioner tind patient dl'dsion~ about 
.: pr·rr ·prh~:r ~<':tl!h , . ·ff : 1.1r :if.'M:c1(.,; ·:I::: : · 1: < irct:rr:'ii: ~ttl ·:·: :,: ···· i nsn:: U·: '"'f ~f · ... fit .:?1(\ ! ·t~}'·' · Tl1r\ ' d·:fo"· :f 1· : 

rr,l··~ '.'t' SjX:,· ::l<.' ,·1:;1!~1v1·.c:i,· ,·::-id ::···:;,rmr~:"d' :r:1.h·bJ:1.: ··:'. :fl t~:r: ,·J1;: \),l°l'.' .. I'-, :nhJ :r:.'J:l::f~1·n11 n1 of p:1t:~-.r:r":< . 
Thr. ,tutr.mr.nts rnntain recommr.ndutiom that arr. ha,r.d on rvidrncr from a rigorous 

. >· .: 

,y,tematic: review and ~ynthesi~ ()f the pubh~hed medic:il li1emlure"­
hrtp.//"'"''"':nhlbi .nih .g()v/b'Uideh11cs/abnut.h11n . 

" 
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[JnJi:ar~ ' '"\ ·~J:.:r:." .. t. Thl·~ lt:tvt l;i.:~c..~11 ~lh.)v,11tv 1"ri::i1re::\d: · l "'·1nt~n~1 ,tff,ry rri~: I~~ 

especially when such meta-analyses arc ba~ed upon small, low quality studies.'" 171 

! .. 
! · .. 

@> ''E\·<',n ih,• 01 • .':~t ~1J"fJn1i :' iJi:• !llld ll :g'S r;t l;JSI<~ r <'::r:,1r: b r11 kr: '1 i('l' 'o llnl•, t-;-; tr;; ns) r. ;.-. m t:.• 1·] 11 ;i: Hi 

experimentatio1i, and adoption in clinical practice is rare."m Evide11ce-hased guiddi11es of 
genomic applications are even more rare, and thus are unavail;i.ble to practitioners who rely 
on EBM processes to update their clinical practices. m · 

Common ground with other emerging models 

EBM is, to differing degrees, part or all the other models described in thi~ paper. Since F.RM focuses 
prilll<':"ii~· ''11 mer.h,,;, ; ~n::< for tr;in~! :i:ini; rr:~t"i' fl'h [111, lings i11frJ. ];: ; ir.,ii :ipp !; ,-;1!11,l:~ .. qi :- !ex.< :1sd11i for 

those aspect~ of perso11alized medicine and systems biology that concentrate on the hasic research itself. 
Also, as noted above, integrating personalized a5sessment and treatment with EBM models is not yet 
feasible on a systematic basis. It will be extremely intere~tiiig to sec whether I.his can be done. 

Role in a synthesized, comprehensive model of 21st century medicine 

In our opinion, the role of EBM is strongest in acute-care situations, where the physician or healt.hcare 
t ·~am must [r/;u~ •'n :<r,rJrHer m and r:urly 11::n ·0wly dd'in l.'d ,.:;;u .. ~. \'\'}l.' 11 ~~ t :;,,11sid-"r jr,, rGil' ir1 e utr1<".ii1·nt 
}'.· J' itr:;:=.:'}1 ·: .. ~n:· f()(' 0:()rn r, if:· :'~ . <hroni .-: .;l:s(·;t~(·) b0\'1'(· ~,t(·i ~ it .i;. fflO:·!'·~ r:l :f1·~ r : ufr ri:~ lna.k<" Hn 0\""'f~dl dr·t(·: r rn!l'1 ati :·.n 

,,[' us<:tuJn,':-::<. Cr:n:-:;11Jr 1i"wr0 nt'<' ,: :111atk'll~ wh·n: LIVvl r.nd ih<" cli ni.:·11] ;,·~u~ i.. li1h'< th::: flrJW <.•'l' r,t it 
are extremely useful. In general, however, it seems easier to 5ee the problems (described above) than it 
i~ 10 det .. 'l' : ibc-~ l;en(lit">. ;"~( .. J:t:· th(it:·n.~ :.h.-:·n· h· :~T(·Ht br._n·: :"1 !. ~.-. tc-~·\~.:ff< bc"· r-;~ p;·:1 {' Ji1.: .:-n-:· rf. a1 1,1 p H 1:c:·!·::~. ni 

improving our ability to objectivel)1 and systematically evaluate data and determine clinical· usefulness. 
Overall, this is perhaps the most important role that EBM will play over time. 

Systems Biology 

What is it? 

.·\~1.h<·Lt::!h 1.hl·:1 t:· j~ 1t<·: vr:·: :3. ,_;r:i\.·•:· n: ~ :.n~,' n:·~:·.: t~·; :! t.c-.-:1 dcJinition ::1 :·· s> .: u·.1:·1t: l·ioiu ~~~'· 1.1h·~ ;·--J,rui\·•n.1! .b::~t:tuh. 
ot (kn<:·ral ~fr-:li c:1l Ser ; ;,: ,·: .> !/dG\-1.~'.· .1t Nl.H l·"'')\'id'"; th•:· foli c.>h·:: 1g , .. ~pl.~n:rti Dt J : h,\ :'1i:·l .:l 1!: .~ : ''"'t ki. :o 
study the relationships and interactions between various parts of a biological system (metabolic pathways, 
organelles, cells, and organisms) and to integrate this information to understand how biological systems 
function." 177 The Molecular Systems BioLngy Blog on Systems & Synthetic Biology poses-and provides some 
pos:iibk· :UJ~" 'tr: r:~ :·_ .... ·ltH: <. t :.:r:~l i ou ... r \\'\J> i: ·'·Pi ''·:,.t.r:: to.· br.· dH(:., l:ll f.(1 ·:.on t· ·: · tj .• \li· JU: .i 1 1.·1:1. 1.>··: :.u:c: ~(:'::t:r. Jll~.: 

. fllJplic:i.bk rJr:!inirjt);:: "'(111': r/ tiw n·<1~1'l1S n:it;ht Ix th,r r,<;r-,r)" (kf111iLion 1 11 ~. to P-t]X' .. l J ddir .. ,l ' (" hal:!J:l'<;"; 
between 'the yin imd the yang' of the discipline: the integration of experimental and computational 
approaches; the balance between genome-wide systematical approaches and smaller-scale quantitative 
studies; top-down versus bottom-up strategies to solve systems architecture and functional properties." The 

blog hypothesizes that, "despite the diversity in opinions and views, there might be two main aspect5 
th .:tt ·~rr. cl_,: t;~r,·~_.;i rt ~PA•~: rlt,.~St' dt·fi nit:-.'n~ : i ) .:.t -:.\·::-n~n ~· k.V":i .. ti 1r,rrJ r: c1. .. Ltfr. rnp:}: v , 4."°>lh.i .. lr;r all 

·~. ' 

' ' ' 
.. : · "'<'-~· ·· .... .,, ;- ~. :. " .. . .. ~-... ;· 
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the components of a system; b) the properties and interactions of t~e components are linked 
with functions performed by the intact system via a computational model." 178 

\-\-'.<, '"0ttld .ad:J tt: the _N'l"(,fv1$ rt(•hnition tl::H it is ;if,:0 vit;il trJ t•H ,kr:<> .tn . .i l:n•1· :·h,• hunnr: sy . .:1l'«1 ;n: .·, r••~·j·~ 

with the environment, as well as how all the compone11ts act <UJd i11teract. We see systems biology <L~ 

a broad term for the basic science underlying the personafo:ed medicine revolution (described above:'). 
\\!hill' dw (1d··lti oi' f1·•rs,m::Ii1,(;<'\, pr,)spt··;tiv·', awl i11tt:i:,r.i.1;•'<·: ;nl'r.l;,·[nt :di n:i · ogni~:l' 1,' c) v.u )'"1 ~: dl'gr-';.;"; 
the importance of nutritional genomics, pharmacogenomics, metabolomics, and proteomics to the future 
oi' J;,·:i.lih ran:. l11''"' r,t th<: ~:.ie:ntilic n•:<<:..ir:.h i1'1>. i.r:,•n r..~•: D('r..ir,·.:} h~· sy:<il'm-. i.ii,)h~;!frl~ ::,,J-:t•t)1 .. ;r 1.i· n\)!. 

f~tf.' )' i•:hlllf~ '''llil th:!t l\'J'lll OJ' <tll~' ,)f' 1bc r1l,lil)' dr~!)n; \ J rJtl:< propo:;<:d,!. 'i'h1 ,. J'~u: aililuu~. il ~ )·:ii\'lrl ~ l.l:,>L"·i::~ ' 

claims virtually the same broad territory as personalized medici11e, it actually .fiicuJ'eJ almost e::xdusively 
on pharmacogenomic~-in the Willie Sutton idiom, "That's where the money i~." Attenlion 10 the 

Lq ... r·li· ·~Lt.j1nv <·f !ho~t: f·i r:·:lill'.:-i; fc.· ptd.:t:i:: O:(trt: .i.r: .. :h'·~ '~r:· : ·: ,-:-,.:n'1ln1:i1J: .. ~nl ;111 :r~ : · \:·:noo fh.1 ~ <T··'~;1.l·' : ' n:•· 
phenotype) is what connect~ systems biology to personalized medicine. 

Strengths and weaknesses 

Identifying the nature and effect~ of the myriad interactious that occur where humau biology is exposed 
to the environment is aJmost unimaginably complex. Yet that effort is critical to a better understanding of 
the multifactorial nature of disease development. We know that "the causes of most chronic diseases will 
require an w1derstanding of both the genetic and environmental contribution to their etiology .. . , The 
most critical issue is how to relate exposure-disease association studies to pathways and mechanisms .... 

Scientists will need tools with the capacity to monitor the global expression of thousand~ of genes, 
proteins and metabolites simultaneou5Jy . . .. Even when all the highly relt:vant gern::s and their i.11teta<.:tio11s 
v, 1!f1 ~p•:1·if·i:: c-.n,·ir·:-:m1C~ rd:1l 1 .. 01r:1.>· : 11"'111:; Ii::\'(' lx-.r.~n 1dtn1:1>d. i; 1~ : ll ~tili l.>c-. d1ffic :.d1. ,-. .. :1"i::i:1· tl:e i111'hl1-.11-:1-. 

of an individual's genotype to their disease phenotype due to the added complexity of gene-gene 
interactions, post-translational processing, and protein-protein interactions. " 17

'
1 

• 

Hecause of the magnitude and complexity of the challenge, "Systems biology research should create 
~Ul IJ H C::Td.l'tiVt· jofc.· r .. ji:.:: r.ipUnarv S i..'" J(.· h ~lfir- r:uJtun:. F: •!" rr(i~: r.~: ~·~· t0 r.:C\.'lll: r: Xpt·(1~ in l!'IJ'jl1;i !1 1..·r·('~itg . ph)'~I · ~. , 

mathematics, and computer science must join biochemists, cell biologists, and physiologists in the effort 
1" f-iopr" C'·J• h<'W IC• "bt''"' •he ·\·01•r:r<'rl .-1·~··· '' 'HI •l(·'\'t'i-' J' •]'"' •O· ii;: .. ,:,~,,.,.; ("'·"rl'l"l"l:l°ll':l; .,,.,,.,,.,.,.,,1 .. e~ \I ~... I \, J' \ I \I IAol o • • \ • • o I o 'I • (. (, \ • ' \I I l\o " : \~ ' ' I O ' ' ' t \ ' ' ' o ' o '"" l l" ' (, ' • ' 

that will be needed lo make viable predictions." 18'' This is a long-term prospect, of course, although early 
~ tl. l· .l iu; h i1\·•: ~Y!C:.o\\TI ~om1·: b:ghl) b:: n-~ftc ; :il 01:t •. 01w·~ -:·f U(' i'l<·rn ;,: n1•:d1 .: 1r:•:· in 1 (a plausible term for applying 
th~ f"inciin:.'~ •.• f ~~·w:m~ bioi1,gy :o Ji<'lt''nt' arc:). 

Many of the same obstacles discussed earlier in this chapter vis-a-vis personalized medicine and 

pharmacogenontlcs are inherently shared by systems biology. In addition to barriers of cost, complexity, 
equipment, ethics, and education, "lhe evidence and imporlance or most pharmacogenomics a~5ociatious 

::)J't' 1:01 ~un>i,•Ht l<• 0vl'rr.,>m•' tlw h.m t·"n 1,, d~i1il·;1l ill1 :··i·'1:1•'"":.tt .. :u .... It ::' lik·:h· Lll ~ :i (,•:::lljJkr,1,·; :i:t1·;· 

technologies, such as metabonomics, will be able to compensate for some limitations Of genot)'Pe· 
phenotype association." 181 

. : ... : · 
' i , ... . ; . . I 
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Common ground with other emerging m.odels 

System.5 biology seeks to elucidate the. biological underpinnings of disease risk and apply that 

' : 

' 

knowledge within a personalized, predictive, prospective, and participatory model of patient care. The 
science of sy~tems biology clearly underlines the congruent goals of personalized medicine, prospective 
medicine, and-to a lesser extent-integrative medicine. It is not entirely congruent with evidence-
based medicine, because it has not yel generated a large number of clinic.al trials. Tn fact, S)'Stems 

'• 

biology somewhat reverses the direction or EBM described above, in thaL it takes us back lo a more 
"pathophysiological rationale" of disease and treatment. Eventual!)~ research models will he devised to test 
the effectiveness and reliability of patient care based on diagnostic test5 and therapeutic recommendations 
derived from systems biology. · 

Role in a synthesized, comprehensive model of 21st century medidne 

Systems uiology illurniuates the sdr::11ct: that will support a 11ew motlt:l of l1t:altl1 care-out: that is liased 
on an intimate understandi.n'g of complex human systems interacting with complex environment5 and 
unique genetic inheritances. In order to achieve it5 greatest potential, it must broaden its scope far beyond 

pharmacogenomics, which reprcsent5 a very small portion of what we need to know about preventing and 
treating complex, chronic disease. 

Integrative Medicine 

What is it? 

··.lnt<:~_;rat.1v,• 1n:·di.-.~11<: r...111 lw defi1:•:d 11~ nn ·~ppro.:i, h tr, dw pn1,·t11 .<' l,f 11"0 i.l1,:riw dL:i "1Jkr-:s II"' ,,f 
the best available evidence taking into account the whole person (body, mind, and spi1it), including all 
asper;t5 of lifestyle. It emphasizes the therapeutic; relationship and makes use of both co11ventio11al and 
complementary/alternative approaches."in5 Tl:e· fi . ..J. ·I :~ ::f.1\1 11<':.uh· ii)-. "'~n r,ld 3J1,i ir i:: tk· .·,rd; f;J:•:: r,f 
the emerging models discussed in this paper to explicitly encompa~s the integration of therapeutics that, 
until recently, were the sole purview of complementary and alternative medicinex (CAM). A number or 
forces arc responsible for the emergence of this new discipline: 

.is The initial driver was undoubtedly the burgeoning interest in and demand for CAM displayed 
by consumers over many years. As reporled in the Annals nJ Internal Medicine in 200 I, "Use 
of CAM therapies by a large proportion of the study sample is the result of a secular trend 
that began at lea5t a half century ago. This trend suggest5 a continui1ig demand for CAM 

therapies that will affect health care delivery for the foreseeable future.'' 1
"" 

'-~ The establishment of the NIH National Center for Complementar)' and Alternative Medicine 

(NCCAM) provided research funding to investigate CAM therapies. As research into CAl\·1 
therapies revealed ma11y effective 11atural (11onpharmaceutical, 11onsurgical) approaches to 

.. 
:- ·. 

"'t\ \•1:dr-iy tU.t:d •. ~{ 1;n:tioo o( (::\..'vi lht u:p;~~ frnrn H,r· ()· .. h,·r ln>ilift:fl.' ~: 1·h:·.·'H'i · '11·fo1in1} 

scivicc~ not rou1i11cly med within convcll!it>nal nm', \Ut"h as t:hiropractic, acupum:t111T, 
marnige rhrrapy, homeopathy, ml'ditarion, m111k rhr.rap); rhr.rapl'uli<' rt.iuch, yoga, Rl'iki, 

and udvke involving hr.rbal prnducl\ and other dir.tarv suppkmrm~." 

,· ~ • ! : 
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a wide variety of diseases and conditions, it wa5 
thought desirable for physicians to undcf'>tand CAM. 
in much greater depth IA' and to devise a pathway for 
validated approaches to be brought into the stru1dard 
"medicine chesl." rnn 

0 The philanthropic funding of centers and 

department5 of integrative medicine within the 

academic medicine community (e.g., University of' 

Arizona, Harvard, Vanderbilt, Duke; also see list in 
the Appendix of members of the Consortium of 

Academic Health Centers for Integrative Medicine) 

brought high-level atte11tion to the educational 

element: "Integration of CAM with conventional 

health care requires educational venues that 

prepare conventionally trained caregivers with a 
~un~~ ... 11..)ut kr.:.rJ\\.lt!·d~t Gn~~> frJr ~l~:~i:·s~ing· r):~nl~n. 1ai 
aud detrimental interactions between GAN.£ aml 
conventional care approaches; development of 
criteria for making informed referrals to CAM 

practitioners; and enhanced research capacity." 1
Hq 

0 Integrative medicine might also be characterized 

as a response to the increasing depersonalization 
of health care that came with the rise of HMOs, 

greater use of technology, decrea~ing time spent in 

the outpatient visit, and the insertion of third-party 
payers into the doctor-patient relationship. 1qo 

Integrative medicine curriculums now commonly describe a 

fairly comprehensive set of core competencies that include 

dietary interventions, nutraceuticals, botm1ical medicines, 

body-mind practices (see, for example, Sidebar on meditation), 

energy medicine (e.g., acupuncture), and manual medicine (e.g., 
ma~sage, chiropractic). 1q1• l'l"l The balance of didactic knowledge 

(for the purpose of providing better-informed advice and 

referrals to patients) vs. practical skills (for actually integrating 

clinical applications) vari~s from program to program. 

Strengths and weaknesses 

Integrative medicine is an important step toward a functionally 
integrated healthcare system that includes all appropriately 

credentialed practitioners. Not only does it provide 

an avenue for validated CAM: therapies 

·, 
• ~ . .' ," • ' •• ~ • -:·· • •••• • ~ •• • i • • I 

, ! 

Meditation and 
Brain Science 
Meditation may be one of the 

best studied body-mind modalities. 

The effec.:~~ of meditatiou on the 
brain have been studied using 

sophisticated functional MRI (fMRI) 
and electroencephaJographic (EEG) 
techniques. Not only have researchers 
~j( ;:.:.;ft:·tj ~igr:i(':{:.!n1 d:f!'( rr~:~G,~S in 
brain activity bernieen experienced 

rneditators and 11011meditators (or 

inexperienced medilators), but there 
also may be detectable differences 

resulting from the particular type. of 

meditation studied.'~:~ Although more 

substruitial differences can be found 

with Jong-tem:i meditators, even a 

short training period or eight weeks 

"produces demonsb·ahJe effects on 

brain:and·immune function." 1q+ Some 

Vi~~· 1 :l:n::;··: $1:gi~·~'st 1·i·t:lt ···th~:· r:'~:i1}~; ~;f.:ti(· 

of the brain may be altered by long­

term meditative practice," and that 

"atte::ntion aud affective processes ... are 
i'li-:'<ibtc·: ~kill.~ :li::t. i:·::r; l 1i·; i1 ::ifl(·:•.1. :•195 

The practical implications of such 

fo1rli,1s~. if rq.,Jil'ati~d on .i l,1r6i.! 
~cale, could be considerable. One 

report conc~uded that "it is plausible 
from our results that meditation · 

may strengthen the ability to inhibit . 

cognitive and 'emotional mental 

proce-;ses ~uch a~ r.umination that can 

le.ad to or exacerbate stress, anxiety, or 

depression." 1 q~ A subsequent study to 

test this hypothesis returned startling 
results 1q7: 

MBCT (mindfulness-ba~ed cognitive 
therapy] was more effective 
than m-ADM (mainremmce 
antidepressant medication] in 
redui:ini{ 1esidua.l depn:~si\oe 
symptoms and psychiatric 
comorbidity and in 

'· ·· 
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to be more widely used, but it support~ the interdisciplinary 
team concept in both educational and clinical settings. It 
allows patients greater freedom of choice in both therapies 
and providers, and it encourages dialogue among all health 
practitioners. 

There is a danger that integrative medicine physicians will 
extend their practices beyond the scope of their education. 
Completing a program in integrative medicine does not turn 

' .: ~ -

an MD or a DO into a trained chiropractor, acupuncturist, 
naturopathic physician, or other such practitioner. It L~ impo1ta11t 
that those who wish to fully practice an alternative discipline seek 
comprehensive training from accredited institutions, just as those 
who wish to practice as medical doctors must do. 

Common ground with other emerging models 

Integrated medicine uses evidence-based mediciue to select 
the practices to integrate. It is multidisciplinary and oriented 
toward whole-person health care. It is the only one of the 
models to explicitly integrate alternative practitioners and 
approaches, to emphasize the importance of the practitioner­
patient relationship, and to bring body-mind issues to the fore. 
tYhlT ll;.:a En!\ I. 11 i~; =111' only'"''; •.bi;.1 ,dn:nd~· b:;s it ~·!:1.id;,·ii1 : 1 

foothold within academic medicine. 

Role in a synthesized, comprehensive model of 
21st century medicine 

Integrative medicine provides great leadership in demoustrntir1g 
the importauce of a more integrated healthcare system and i.t1 
creating academic models to educate practitioners in this new 
~1ppr,:.1.ch. i1· ,:0~1td ll(·nct~i1 :'roni a grc·:,:=.t<·r c·:rnpha~l:. ·"l1 ~~ ... :·noO"dc 
medicine, perhaps by incorporating some of the principles or 
recommendations of personalized or prospective medicine. 

N . ~ ··:. }";,. 

improving quality of 
life in the physical and 
psychological domains. There 

... 

w~s no difference in average annual 
cost bt"tween the two groups. Rates 
of l\D~ us11~ in the .MBCT group 

and 46 patients (7.'.">'Yo) i:omplt"tely 
discontinued their ADM. for patients 
treated with ADM, MBCT may. 
pmvide an alternatiw appmach for 
relapse prevention. 

I . 

.... 

.. . 
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2IST CENTURY MEDICINE: 
A New Model.for Medical &lucatirm and Practice 

Chapter~ · 
THE CLINICIAN'S DILEMMA 

l Wjhat we nbseroe i.s nnt nature itself but nature e.,;Jnsed In nur met/ind ef questitining. 
Natural science, dnes nnt simply describe and e.\1Jlain nature; 

it i.1 part 1if the i11terpuiy between rwture and ourM1l11e.1: 

-Wl!KNl!K H~l!>l!NUl!Kli, PH\'•I<:' ANI) PHILOMll'HI', l 9~A 

We have spent, to this point, a great deal of time and effort exploring both the chaJienge of 2 i st 

I' 

c:•11tury mc·tlil'l:lo:· "LO l'ir:;L bt>ll nud tb·"!l r·"\'"l'S<: th•; •TVi•':illil· oJ' t.b:\.'JW. di::.;.,1 :r.·· ·· ::nd >0H:·' ···t th{; 
most prominent among many propo~cd solutions. We hope we have achieved a shared recognition 
thJt 1:;:1r ,.,;rrr-:nt ,,,,,Js :ind :ippr,".a·:hc~ .lP: Jl-.·' ~·ttiil'!<'iV t,~ t.!1r. t.::'k . .i1J..! th.,: i.hJll~t;<:~ 111 !h•: pr.:r lJC'' '>I 

medicine are necessary and imminent. At the same time, we cam1ot ignore the diallenge of maki11g the~e 
conclusions relevant to the individual practice of medicine. For, ultimately, most health care is delivered 
one patient and one practitioner at a time. In this chapte1; we explore the clinician's dilemma: how to 
practice in such a way that both the continuing advances of science and the e5sentia1 art of medicine 
are integrated seamlessly into clinical practice, neither overshadowing the other. It won't matter how 
intelligent and persuasive the arguments for change may be if we cannot convert them into practical 
approaches that ca11 be taught to and adopted by individi.taJ cliuicim1s. 

This paper is nol intended as an exploration of the aclui'tl clinical interventions Lhal comprise functional 
medicine nor of the extensive science that underlies them. For that purpose, we refer the reader to the 
books, monographs, and courses available through The Institute for Functional Medicine (IFl\it)." In these 
ft:H:J h\·{> ch;1r·t{~r.; .. \·\·c·: ~'dd;·c:·ss ·:lin :c::d pr.1c·:to:c ~ti. .::. dif::.,. ·<· 1 L! k., i: L 1 ·r·:~' n1.ing th·:· fGund~tli·:n.~.i t· .. n·'•:r·l'$ 
and principles that we believe should shape the coming changes in health care. 

The Central 11,ub of 2 lst Century Medicine 

The primary principle around which 21st century medicine-function~ medicine-will reunlve is 
persrmali41d, 9s1tms medU:ine. Grouping people into categories based on organ system di~ea~es, and then 

"A complete list of IFJ\1 publicatiom and coun~:~ t·an br li>uncl at 1rnw.functionalmcdici11c.org . 

.· 
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prescribing as though all people with a given diagnosis were inherently alike, is beginning to give 

. ~ .. 

way to a model that recognizes each patient's genetic and environmental uniqueness. Clinicians must 
develop the knowledge and skills to deliver individually tailored care. They must be able (and willing) 
to incorporate the science of systems biology, the emerging discipline of personalized care, and a much 

. broader array of assessment, therapeutic, and preventive strategies into a new therapeutic relationship. 

·! · . .. . 
1 • ! ,' . ! 

• f ' ~ 

Each human emerges rrom a mold that has but one model."" Uniqueness continue~ lo develop 
lhT('Ut~·hon1 !jf(· u: ~ J (•*:l1lt ·>f' nJvri~t.-l inflqr~o< :·'$ • . f :l n :ih ~ n:h···1)L h'•)t'l' .. ·:nu !J nt :nit}~ di1' t. ·\: ,~,.· t"::}$c: . '.fp:·~.t .. 

and environmental toxicity all communicate information from outside the organism to the epigenetic 
translational structures that are married to nuclear DNA and that create powerful downstream elfects on 
the genome, proteome, and metabolome. This phenomenon of biochemical uniqueness was recognized, 
researched, and documented in the 20th century, aud is the foundation from which ma11y key constn.rcls 
have evolved, including systems l>iology and systems medicine, prospective health care, patie11t-ceutered 
healLh care, nutrigenomics, pharmacogenomics, proteomics, and metal:iolomic.s/metabonomics (see 
Chapter 3). 

Decision Making in the Face of Uncertain"ty 
From this chaotic, nonlinear interplay of complex factors, involving the imegration or both genetic~ and 
context of living, emerges the haunting reality that all care is provided in a context of uncertaint)'· Thi~ is 
the shadow side ~f modern clinical medicine and it poses a dauntiug conundrum-how do you structure 
and systematize the as.~essment and treatment of patients when each is the product of a multitude of 
uniqo(i ?~::net ~( .~iv1 (·nv)ronrr:t:n: . .:tJ :nik:(· n .. ~(· :; .~ n·1 }t';.!.<·tJCl.!(•fl"i? f~ .1 1h ,.yo :\ .l ('Jt1.~fO ;. JV'ry in her f.Gh · :·L~rh· 
book, Hnw D()c/.nrs 1hmk, directly addresses this challenging issue: 

Complexity and uncertainty are built into the physician's effort to underst<1nd che partictdar in 
light of general rule~ .... The obstacle they encounrer is the radical uncl'rtainty of clinical practice: 
not just the incompleteness of medical knowledge but, mort: important, the imprecision of the 
application of evt:n the most sohd-seeming fact to a particular patient.'''" 

. What elevates the importance (and the stress) of clinical rare over the work of, for instance, engineers, 
lawyers, accountants, and other nonclinical professionals is its continuous involvement in matters of 
life and death. The cost or failure is so high-death, when life might have been possible; illness, when 
health might have been attainable. The daily unconscious concern of every clinician is the weight of 
this cumulative decision making-inherently uncertain and Jacking full (or sometimes even adequate) 
information to inform the clinical picture. Dr.Jerome Groopman in his provocative book with the same 
title, How Doctnr.1· Tldnk, addressed this issue from his clinical perspectivt': 

1;ncc·r:rnri:Y •'l'•'l'PS i : H1.~ np•djc:~J rn·at;l.ll>' lh?'nl t ~~l: {'V·~r' P•W·" \·Vbc-il:·"r :i ph~ k.::1rt ·~ d·~ f:r~intt ~ : 

disease, making a diagnosis, selecting a procedure, obse1,1ing outcomes, assessing probabilities, 
assigning preferences, or putting it all together, he 1s walking on very slippery terrain. It is 
d;Jfh ~~Jt ~ ~ 'r tn'.i: ~ ·F·iH : r 1 :1~n~., ·tnd h'.W ::,Un)' ~ 'hr --i · ~:~J lr. ' ' ~ apprcl t -:.t1; h(·w { 'r}:r:ph~s iJ 1• : 'i"~ l t$1'~ 

.. : 
L 

'"The potential for human cloning might be comidl'rcd thl· exccpti1m !<! rhi, rule. However, 
exact rcplic:11io11 from a done donor cmmot dupli <"att: thr pr(" and po<t (0 pigcncti<-

. imprinting that <kl"l\"I thf t'xactni••< of a dnnt• 

. ~ . .. . l ". . . . .. .. . . . . . 

i . . i. 
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are, how poorly we understand them, and how ea~y it is for honest ptople to comt to different 
conclusions. 1<Y1 

Personalized, systems medicine seives to inform us about the enormity of the uncertainty. The message 
i~ d-~::r: rb:•1t 1~ w, oi1t-si.r.t-fa:i-,\il ~,)l1:ti1oll tf, Jb·,'h'<.' ::11~ 3[":,·tfic d1.1gr:,._1si:;, Tl:<· limit:~llfJi: .• Gf r..li11h:I 
algorithms and evidence-ba~ed medicine can now be more clearlx discerned. We can no longer allow 
th·i0 ,,, ~ : h·\, . ·.'llr uod.-T~lamk1;~ .. r lh,· [;in'.er 11j,·1urr :. 11·.•\'""'"'·T dtl1i,·qi;. i: rn~1 · l11· 1r, h~,;i.. ,1; 1111flrncl,;;:;;lv. .. '· ~ . ' . 
We are at a crossroads where only honesty about the limitations of ~trategies that seek to avoid or ignore 
1m .. ,•r1;i.:;iry will ~un·io;. 

For the great enemy of truth is very often not the lie ddiberate, contrived, and dishonest but 
the myth persistent, ptrsuasive, and unn:alistic. Too often we hold fast to the cliches of our 
forbear~. We sul~jecL all facls Lo a µrtfabricaLecl seL uf intt:rµrelaliom. Wr. t!l\joy Lhr. comforl of 
opinion without the discomfort of thought. 

-:Jrn1N F. KENNEDY, VAi.i' cm;MENCl·:~mNI". 1962 

Medicine has attempted historically, through a number of shifts in perspective, to provide greater certainty 
to both practicing clinicians and patients, a patently valuable goal. Setting aside traditional methods 

reducing uncertainty. 

Twentieth century medicine completed a great philosophical and practical tra11sformatiu11 i11to tht organ 
.f)IStem model of 'disea~e and diagnosis. This provided an evolving and rea~suri\lg sense of control and 
certainty as a result of ever-increasing specialization (often desciihed as knowing more and more ahout 
J1.~ss ,lJ'td i<~.;:;:· :1-s :.":efl ;.t:1 lnvnJ.d J:i$(lJ:,~:in~ :~.=~·:11tit'i< ~>rr.-.1.k1.hrt•U~!Js ~r: l)lld(·:rs.!~11~dtrig 1.hl·' n.ltUl'(· ... r !ilr:·. 
health, and disease. From early x-rays through the sophisticated imaging processes in use today, through 
ever more complex and detailed biochemical pathways, we have explored the silc;>s of mammalian 
organ systems taxonomy. Objective facts accreted in uncountable numbers during the 1900s, describing 
hllnt.~!~ an·doll':V· rby~.:;1..lk'!;._!)', ilDr!. Jljc ... :bnn~:::1:;~ nl d~·~il:nc..·:~1,n frr;l;'l Ii~:.> c..·r;!luLtr f,·:V"·l !.'.' d~(: ~:iJ'·!c..·if;. r.:rg!J:'i.,_ 
themselves. The medical specialties (e.g., cardiology, neurology, nephrology) emerged and grew strong 
from these historic breakthroughs. 

Near the end of the 20th century, however, the reality of the web-like, chaotic, nonlinear and complex 
nature of life (and health)--exposed by advances in the systems-oriented life sciences-began to erode 
1b;c; n:'t~~~urb1::· sr:1H:~"' ::{ ,:t'r!.",itll~·: '"f\s(';nty-lJr:-.1 :·::nl:.:rv n1~.dt1. i;:r; 1i'1:-. ll'J'..\. ;_i1t114': i&'-·:.-·-!.,,, .. ;~1,·r. \''HL iJ1;: 

t:racii<,.1] im1,!i<:dior"; ui' 1:r,c:t,riJ.i11l\•··· . ., l'r· ·l··lr:rn ll1,:i fl::H11J1r,~,·rl nv11,1· HH··l-:!1."ld: ,., .. ,H:!l') ph: . ;ic::•i~ 
(including the great Albert Einstein, who uJtimately rejected what is now an accepted principle) when 
th•;:)' first CfJnii·o11t0d H,·i~tr:h·' r~-. ·~ .in1ruf:,1 i'Jr1 d' ~h .. 1 •rincipil' (>/" m 1i:,,•1 l<~:i :! i' Ill 1 ·l11:,,1c:<. Fur l• :ri.; u.;J). ·.1u·: c 

the seriousness of this issue is consciously acknowledged, management strategies can be developed. First, 
however, we have to stop denying the presence and power of uncertainty in medicine. Research by brain 
scientists using advanced imaging and electronic technologies and analytic techniques equips the clinician 
with important knowledge for facing squarely the daunting task of a~se~sing and treating each patient a~ 
a unique individual, shaped by innumerable complex i..nteracliom between genetics Md the cwnulative 
lnf·)1t··~nc

0

·~~~ ')f d<:~ly hf<~. 
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'. 
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Tl1e n;.;f. .:-f' <Iii~, diap!--)1· \'.:Ii di::1:11.;:; ti'i•:~<-. h1d.u1~s :wd will de.•: nl:": \' :·1·,, i h<· L.1)!li<"~ t 1)[ 

uncertainty in medi~ine req~res a0

change in our view of evidence and. the therapeutic relationship, 
and a comiderable expansion in the clinical tool kit of the practitione1: The increasingly technical (and 
increasingly brieQ clinical encounter that ha5 characterized the Ja5t few decades in medicine can be 
transformed into a healing paitnerslzip through th~ appropriate integration or relevant evidence from clinical 
trials, the knowledge gained from breakthrough~ in brain science and systems biology, and ;in expandt':'d' 
clinical armamentarium. Within this complex relational system can he'found effective strategies for 
individualized a5sessment and treatment, taking into. account the uncertainty .e;enerated by th~ complex 
genetic and environmental uniqueness of each patient-we can, in fact, begin the practice of /1ersnnaliQd, 
~stems medicine today.200• 201 " · 

Evidence-based Medicine in the Clinical Setting: Uses and Limitations 
'T'h:~ ~c;c·n:.if-li: ,·:H'.'.hud t.l;~cipJ.in·:~ ;h,: ('!'•:,11.:\':: jil\J~:•:$~ :Jf !;;1;J1.111 i.nq11i1:,: Li tit<: .1pp~1;:· l lJ;i:1].:.;~i•<;i ;.1:~c:;~·c~ 

(e.g., clinical medicine) prior to World Wax II, evaluation of emerging therapeutics was mainly the 
purview of recognized leaders in the medical profession, based primarily on their clinical experience and 
reput~tions, and without the 1igor of systematic controls or external standards.202 To improve the quality 
of evidence and render a more accurate judgment with less personal bia5, postwar researchers developed 
the randomized conlrolled trial (RCT) protocol. The major characteristics or this method include blinded 
assessment (of subjects, investigators, or both), often in the presence of a placebo control; random 
assignment to comparable groups; and inferential statistics as a surrogate for establishing causation.zi11 

The reliance on the expert gave way to reliance on ~esults from RCT5. Clinicians could no longer reduce 
ltrlt'trt,1int)' b/ 1;'Ji:.J\•'lll~~ the k::·i ur u (.()!lf1,Jcril <':;,,p~ .. rt, ba! Ii:<")' ir:· J't·<\W:f:I} ~l['['r»_-i::l{•r1 d1~. P(J\V:'J .. [ tilr: 

double-blind, randomized, placebo-co11trolled clinical trial-a step up in certitude.20+ 20·1 Putting aside, for 
the moment, the many problems inherent in the RCT model, ttot the least of which is the bia~ introduced 
l.·v :.he i1tflu .. :.11c:1·' •)i' big J'h(lr1 n.i ,20n. 207 · 2""· 209 l··t'; ( ,r;•:lly e:-.t+··r•:· E.H\1 · .. t li1·' .:0f1i., .. :;ng •.i!' 1,h~ H.'.";'f.' nwck-.1 · · 
a5 understood and used by clinicians to reduce uncertainty. 

Proponents of the RCT as the gold standard for unbiased research result5 have fostered its preeminence 
111 :IH·: hppii·:d nn·-:licJ.l f1e:·J<f3 .. i:iu;b :r: prirn:1.ry ~J:.HJ !'pt:c:L~l!v <Hr·:. 'l"hi:·v ilJ'i·:' .1r~:J.(··~ ~lit ;:.nd d1.vci·:-1 .. i:d 
algorithms for grading recommendations based on a research quality scale that ranks methodologies in 
descending order or accepted best evidenr.e: 2111

· 
211 

0 Systematic reviews and meta-analyses of RCT studies 

qi RCT5 

0 Nonrandomized intervention studies 

~ NonexperimentaJ studies 

~ Expert opinion 

·" 

,. ' # : 

,. 
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Amid the early excitement generated by this new schema, certain assl1mptions were posited as 
foundational: 

A new p1tradigm for medical practic:e is emt-rging. Eriide11r.e-hrwd medu:i11r. dP.-r.mpho.ri,:e.r m/J11tzn11, 

stresses the exllmination nf rwidt-nrr. from dinical rl"sl"arch. Evicl,.ncr:-hasrd mr:clicinl' rr.r111ir1;"s lll:"W 

$)(-:J)s uf rh~~ ph;·:~iCl.IJ t :ud·~d.1t1.~: P(fi1..t:a: :I lt1t11'Hf11rt: :~:nn: h:ng i).1Jd ~ht· r.tpJ ,J1\ ,,tl ~r\~l of !(:rn :1J.f fl 1lr~~~ o( 

evidence evaluating the clinical literature.212 [Italics added.] 

The application of EDM in the clinical .~etting is described as foll01Ning this general scenario:~11 • 21 ~ 

~ Search the literature or databa~es for relevant clinical ii1formatio11 

0 Appraise the evidence for: 

~· validity agairm the hierarchr of evidence as described above, and 

:.- usefulness to the patient and practice 

Arguments in favor of EBM infusion into both medical education and clinical practice arc based on the 
following fact~ and inferences:21 ~· 216 

,.. Available new evidence can and should lead to major diauges iu patie11t care 

0 Practicing physicians often fail to obtain available newer relevant evidence 

0 Medical knowJe~ge and clinical pe.n:or!'.1~nce deteriorate over.time without the leavening of 
P'~\vr~(' ": v'Hk-'n,· e trtfl: t'·~:.H'ing ('f~ Di< ;i; ·:t(·CJ'-~nn~: 

© 1rnd1!i1Jn:iJ ,·rJ1"ill'I!:!·.; n1··:dtr . .:1.l -:du,·;1u~m i< :~l'fE; ·,l,:11.•.: 1~ int·ih·1t: r:I ;r:id g1"1".r;1.l1) d<''-" w,i 

ill'l[Jt" "'•: di1 u,-:d !"<'I i:'rrn.111c:• >\iil1<'''' ~'P' ii 11 ... 1n1 [; .l],iw-nr· ;:nd t'\ .. 1i,:.t: ion rntJ.~LIJt·,: 

i1$ The di5cipline of u.~ing evidence-ba~ed medicine can keep clinicians up-to-date 

In a cogent paper in The Lancet in 1999, van Wee! and K.nottllerus responded to the proddings of many 
eminent medical thought leaders to move ahead quickl}' and comprehensively with the integration of 
}::.B'\·J. lD: o : h'· dj n:·::~:J .; .. ~ti.:ng by poHll ;n~· ~):I! ; he·: cr~,:tny di!!';c1.do'~ ; of l ,L;iu·~ !i':t~ .i· :h(·nH: to tr: . .1n . ~~i:· th·:- ·.:.ir,.·· 

of individual pati~nts with complex, chronic illn~ss:217 

.. , 

J· .( .. 

"1 F.RM tP.nds to <.:onc:entrnte on rl'sl'itn:h ml:'thodology it.ml rl'dt1r:l's di11intl pra«tic:I' to tht.' 
l(·ch::i!c;:d ir:)pl'"ff1('D l:.t1.lo:·rt o:· r":~{·J.!\ :h faodin~f. ln .J. HH;c<·. ,,i:1!1cq:.Dal \'!r:·v\'\ :t .;~ 1.h1: H:d v,·.:l~2·t:-q.! 
the dog. Rather than using clinical judgment to guide the choice of relevant evidence, EBJ\II is 
structured ~ith a hierarchy of evidence as the driver of clinical judgment. 
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>ll The structure of RCT methodology a~sumes the comequences of individual 
variability in response to treatment will "wash out" if the sllbject pool is.large enough and 

the statistical analyse~ sophisticated enough. While this may be true jiir jlnpulalions, it seiious!)' limits 
/he applicability of /he research in primary care, where therapy is delivered nne unique patient al a time. 

~ C:1•-!1Ji)rhirl 1·r,11cii1!,'ll~ <1.r, li:1: :;,.1::1ij11,.:ili.·.J n·:1,;on i~•:· •h1· n1·J.1,;e:11,,f1n..i11y \ !'di :'Jli!' :"r1,1n 

RCT.~, sn the 11ery patients mnst in need of usable er1idence (e.g., tlwse wi:t/1 complex, chmnic cnndilion.r) are 
nfien nnt in the cnhnrtr nf /1atienlr being studied, :n:1 hi1g • k. fwd;rt;!.'· fi·1Hn tl 11" r·:·~.( .11 c!·1 lr:a le \'Cl\' 

limited in their ~pplicability. · 

~ In primary care, treatment usually involves several interventions, sometimes delivered 
concurrently and sometimes sequentially. Unfortunately, combinations or evidence-baseCI 
interventions do not sum to a treatment plan that is evideuc.:e-bast'd. Intera<.:tious betwee11 
aio~~)e (Jtl.t~rv~·';. >:.io:>'$ ::Jar ioc:r .... '~:»": ·:r 1.k:, ~: ·1.- :J~c· :J:t:ir cJljcJ.t'\ ~t\'tJl uod«r t·l··~:l fr:.t~ c-.,r: · htJo:J~ : , 

when blended into a comprehensive plan. Adverse interactions among treatments may, and 
often do, occur. 

-0 Clinical research does not focus on the overall outcome of composite interventions because 
of the complexity of such studies and the absence of well-developed tools for studying such 
whole systems approaches. 

0 Drug inlerventions have been studied more extensively than non pharmacological 
i11tr-:n·1~nti('DS, in p1r:- rj:Jr) ''' r!w tt·t.hltl:'.'<"d Jlhi trlr;t[Wdt~Joc..•ic~\ d:tlit''!llin· in thr rhi);ll cl 
RCT.~ for nondrug interventions (and, in pa1t, because of the nonpatentable nature of most 
l.tfr:::~.J:: in1~:rw:nt1(>n$;. Tbi:; siu1<11.i•·n (T"illc~ a :.igr::h.:<1nt pn:dcm rn i:·ritr:li'\• rare \'•·hi:·re 1!w 
use of educational, diet<ll)~ and lifestyle interventions is attractive because of their resonance 
with the principle of "maximum effect using minimum resources." 

Jn marked contrast to the assertions or the EBM Working Group cited earlie1; van \i\1eel illld Knotl11erus 
suggest that the driving force hehind EBM shoulp he a coherent system of fundamental research 
in pathoplljlsinlngy and the humanities, combined with careflll clinical obse1vatio11s, on which systematic 
(RCT-based) evidence of eflectiveness is superimposed. Existing clinical practice shouJd be suppo1ted 
or, if erroneous, corrected on the basis of this coherent system. They go on to propose that "two 
complementary approaches are needed to strengthen the evidence base of nonpharmacological 
interventions and complex multifaceted strategies. First, the generic characteristics or complex 
interventions must be acknowledged as essential for its evaluation. Second, a methodology to allow the 
assessment of comple_x effects should be further developed." 

Dr. David Mant in his seminal 1999 paper, "Can randomized trials inform clinical decisions about 
individual patients?" takes a slightly different tack in exploring the irony that the RCT combines strength 
0f <.'OtJ,-:.•;pt t •. •r tJk p,:pulMi•.'ll rwrn;:; itu..Jj,,,J ,~·i1[1 \\'<:,lkll<"~:' ,)f :lj.l(<':ill' ··'i>i>lJC ~ti01; tr, tltr-: i!t .. 1iviflt:<'i 
patient: 21
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The paradox of the clinical trial is that it is the best way to assess whether an intervention 
\·.t· :t! k:. J.. ~ H :~ ar:ru .~blr 1.bl· \,·,,r ,: \";a~· il} :: : fc· ~" \,')-u) wj.I~ lJ..;' i!1~~1 f:-.·,D 1 1' ... J·_l .,,\, .... ·c· : :L··' 11\:1:1 • { the· 
argument for me is that randomized controlled trials arc primarily about medical interventions 
and not patients. In clinical trials, patients are randomized to allow a comparison of inter.•ention 

t' !°T:C(h:"~' unlnu ·.c.J I',~ :hr 111d:,·1d11Jli:~· P1 p.:H1,i!":I. "f': :1 :; rJ'l{· llh".tiPlt · ?,'1': t! '\P)·!'O..td~ i>l '{l\IHft ~. !,( .. ~H·:y 

\.,~Jth f'~.r1',c:ffUJ p:·':' : f:',,Uvi: ii\~:.unst \~i1..,h- 1it)CU:•ring , ~:Hd h,;):.1~ l\S (·):.H"\'lH.11.i; :!;~ . iJif.'ffi .. i!~ t : ".' \\ :~. i; : d 1t: 

provision of medical care described by Cochrane. But the melhodn/()1,~·cal m111im1<,af.io11 ef 11iffmnatio11 m1 

effer.tu1t11£.r.r i11 w.latirm /,n I.he i.ndi111d11al patze11/. /em1e.r 011 n11de11r.e gap fnr dimmmr. [Italics added.] 

Dr. Alan Feinstein, from the Department of Medicine at Yale University, echoes similar reservations in his 
article, "Problems in the evidence of evidence-based medicine.""11

" Larry Culpepper and Thoma5 Gilbe1t, 
tn tlu:tr L:~:,c(·t .. ~(·rn :r1c:· n : ~p·) · .. \·J::,,·1i:kn··\· H1t<I {·f.ln ·: ~: ~ fo1. n-:. ·>n thJ':1 f~ .i:n·~ -:l:fflt~u i r~, :n :.h · ~ t:rio:.1.r~ ·(' ,p·c 

arena.220 Although the debate ha~ continued over the pa~t decade, these reasoned arguments have been 
heard less frequently as the push toward EBM has gained momentum. Howeve1; the problems described 
above have not been solved. Rather, with the advent or personalized medicine t1nd systems biology, it 

is even more clear that the reductionist simplicity of the RCT frequently does not work to address the 
!:i:~nih(..l.Ul qtH~.;1.:1:11t.; no\v (;1\:n1u 2 ls.l c~·tn~.P'). pr~:c:;!i\:iP .. ~ :·~ ;n :11,:.:.: Hru1~r~k t<· (l)1x. \\1 ::.11 lbr~ '~p:ch~r11:· . . _.[ 
complex, chronic discase.221.222.ni.~21,22~ 

\•\':; c:.:1.11 TIC''' lw~·;m l•' 'll:dr:r~tr\11ci wily the d1:.r.I l'f r,_,.·~r.~ii nndu:g, ,,,, •linir . .:1.I t,rnc1:,T h;:s be<. 1: 

\~···<1kc·:r tlim: d:i:· i:·.nl,- p:'lJpoo«nl~ . ...J El111'.l po~tul>1l.r:d. 'T'I:•: (r.>f. p-.·L!t.·:.:1 :b~:I. ii>t:: i:np•:1lr·d :ht Slll•.'•:~~ri.:J 
application of EBM to patient care is the complex nature or the translation or research studies to the 

individual patient's unique clinical problem(s)-what Larry Weed called knowledge coupling.nr., 227 

John Hampton, Professor of Cardiology, University Ho~pital, Nottingham, England, in a review titled 
"Evidence-based medicine," opinion-based medicine, and real-world medicine," rca~ons: "Clinical trials 
wilt ~LI us what treatments are effective, but not necessari{y wl1ich patients should receive them .. . 'freatment mus/ alwqys 
be tailored /JI the indivU/ual patient. '12°2n ~Ve would add to that statement that RCT5 can only tell us what 
treatments are effective.from among tltou sU«tied. The decision about what to investigate introduces so much 
bi:1i. iot·:• th<:· -~,·idC"1i.:c·: b:.~·:· that i• ·.-:0111-:l iil· diff1( ;tit,_,., :-.wr:·::;;t': ;\~ ir11p::1-:i., 

Added to this methodological conundrum are the real-world exigencies of daily clinical practice that 
JO:;!"~ ;1. ,,ircu;.dif lrD.pl)~~ tb!,.:· 1\) J.l',:iujre. c(,Jt.u,:·~ a1t ·.l ti!: , .. r ~1!1 :\:k\1 ::ut1. ,.:·viOC':r:<~·: pn·>r t·> d.:rr~1 .. ! :~.pplic.ujon 

to the unique need~ of the patient. Imagine a clinic where, alter each therapeutic encounter-involving 
both appropriate history taking and physical examination procedures-a problem list is developed and 

then carefully subjected to a medical literature search and analysis. The pace of di11ical practi(.'e will 11ot 

lolerate the inertia or such a process, even to improve the care or patients who may be in desperate need 

of new interventions based on emerging evidence. 

A second major issue is even more complex. If medical care were as simple as making a diagnosi5 and 
then prescribing an appropriate pharmacologic agent (or agents), then the EBM system, a5 presently 

c-:·Pf"i~un•-:l m:-:l <:ppii·'d, rnigh1 w-:·rL· · · lii;1 i:·r:l~· if :1ppn:ipn;1t•; Pmbl.em Oriented Evidence that 1\fatters 
(POEMs) '""· 2M were available for each medical problem (and disrt·gardiug, for the momc::ut, that most 

• • ·~ - · • .. I 

" 

"'i'fo ;milt the practkmg phys1('ia11 ·~ elfocnve inclusion of new evidr.nce inlO daily prartice, bnih g!>vernment· 
s~<1ns»red .ind .;., a: 111.-:r .. l.!ll\' H:Jl!t.Ht.'d •) r~.'.1 : :~; . 1fk1ns h .. \· .... r:l''ved }; B\f fr ·:1't!H! \ ~· : tH ~t ,.,,Hat;»:: n? f · Hl· 1~~\ f 

s1udit"~ ~ailed: J'mhlem Orunled Evu/erict '""' Mallm (POEM~j. Mo~l POEl\•fs aud moM ~tud1~~ in tlw 
Cochrane Collection art" re~earch trial~ of pharmaccilcJb~C thernpeutic i11te"'entJ0115, It" now 

rt,~sJt··I<' I( • ~arr.h 1 hc~<' ~rrdlir d.11nL J.·t:s_ ur .. ~ lf·<lc, ·t :J•Jj"'l~d paj1~~·n1J1 d:n. : 1 ! )::',1·:.~ !h;:i 
! l ''l'I~·\\. ~ f..) :. l f}S ·.~f :t t:Jda:s 11 ! ll du·~";U\ ii r1k 1 ~ !.'t:Ld: !i11d1:1g~ \ ~' dl ! :-p·.·1:ifH 

clinical pmblems. 
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chronic disea~e is complicated by m_ultiple comorbidities that are rarely addressed by POEMs). 
Unfortunately, the "better living through chemistry" dream that fueled half a century of research 

has not, i.n fact, created a healthier population (see Chapter 2).2·11 Although many acute medical 
problems do appear to respond consistcntJy a~ envisioned by the .EBM model, more than 70% of health 

problems presenting to clinicians today are both chronic and complex2'
12 (Chapter 2), and they require a 

different approach. "Treating only known biological components of di~ease mi11imi:1.es the ability of the 
practitioner to tailor therapeutic in~erventions to individual patient~."z1 ·1 

Despite these sobering facts, physician education, training, and reimbursement, as weJI a~ research 

designs for clinical studies that physicians depend upon for effective decision making, continue to be 
focused primarily on an acute-care model that emphasizes pharmacologic s'olutions for complex, chronic 

problems, leaving the discerning cliuiciau without the evidence aml t~ols needed for addressi11g their 
'patients' complex need~. 

It's not enough, of course, for us to understand what's wrong. We must also seek better solutions for . 
thr:·~:~ DJ !!_('i1i pr.:·bl·"m.;. l'":g.::.r,1!<:-~~ <·i Ui<:~ ddf;-: u.ll:y oi ti 1•:· t ;1.~,, .1n.;l tl .r:· -:-11.i::.;\ r:m·u; ... f di:~ :.r;:;w·:n. 'I tJi: 
ll(~"Pt:: .. )1 \N.:t-; dt·\1(•i1''P(·d o:lurio5.~ Ci fp{ .. ((f11: l'·,.'d·)d in ·~ ·Ur ll': .:· di··~tJ hist.:·r~, :1nd \'\·,·:·rke-:l ' 1~'f· H :n .:J;;h.P··otic::"~ 

the traditionalist~, who claimed that clinical experience trumped bench science, from the scientists, who 
perceived the value in systematic inquiry. Major strides in treatment have occurred in the intervening 50 
to 60 years as a result of the shift toward the use of RCT methodology. But we are now at another 11odaJ 
decision point, unique to our cultural and medical evolution. We need more sophisticated tools to shed 

light 011 the nature of the web-like interweaving of mechanisms at work in complex, chronic 
illness. 2H, n~ . n,; While alt~rnate study designs and statistical methodologies are being developed for 
analyzing complex data set5, m 2111• 21~ we must return the practice of EBM to its original mission of using 
evidence to inform clinical experience and to expand the understanding of basic mechanisms of health 

and disease.2"°· ui This will help to reverse the decade-Jong plunge toward''. .. reducing clinical practice to 
ti :f! 1er,hnir;;d in :j>km1·r:1.ari. ·ll o;' n:,,f',,rch 1·ind111:1/. "2+2, ui 

In sum, we are now facing another major transition in how we perceive and utili~e evidenc.e in clinical 

medicine. Thoma~ Kuhn offers this insightful analysis: 

When defects in an existing par;idigrn t.tccnm11late to th,e extent that d1f.' paradigm is nc> longer 
tenable, the paradigm is challenged and replaced by a new way of looking at the world. Medical 
practice is changing, and the change, which in".olves using the medica.l literature more effectively in 

guiding medical prat:Lice, is profound enough that it can apµwpriately he t:alled a paradigm ~hif1. 

A Scit;nce-Using Profession 

Given the serious limitations of applying the EBM model in clinical practice, we must ask two questions 

central to the future of medicine: 

I •. 
: . 
i' 

q; Hm" d,, ,., .• ,i,·,Ni''P an ,,Jkcti\'{ th:•r,qxuu,- r,·L1t1<;;,:•i :1 p J ,.\£t•d LlPL'll ·.I'· .. Jli:"a" i·,"ll~, 
reproducible, and personalized clinical applications. that are solidly anchored in science, (2) 
emerging knowledge about the multifactorial causes of chronic disea~e, and (3) an expanded 

awareness of the nature of clinical/critical thinking? 

'

""~~~-.~.~.-r. · ~·~.:-~~~~~~=~~\;!"!'~ll!l~~l!!l!!'i'!>~ ............... ~""'~l!O!!"l!~!!!l'l'it!'i!!"f • ' i " •A • ' ' : ' • 
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-ll How do we transition from an EDM-based, guideline-driven, prescriptive clinical 
practice to an individuaJized, patient-centered approach that captures both the science 
and the art of medicine? 

First, we must recognize that most clinicians, by professional training and inclination, are not scientists. 
Clinical medicine is a science-U8ing profession. Tt is true that diagnosis a11d trcatmc11t have become 
intensely science-using activities, but these activities have a distinctly dilferenl process and endpoint 
than those of the professionaJ scientist.m "Physicians start from the demands of the patient's condition 
and not from the demand for generalizable knowledge, and their goal is just a5 particular: to treat the 
patient's illness, not to test the therapy."216 The evidence needs of clinical medicine are also distinctly 
different. The focus on application and usefulness centers on how the evide1ice informs the assessment and 
treatment process for each i..11dividua.1 patient, given that patieut's unique geuetic propensities aud uuique 
··:·o\'i n:>nm·~llt.~! inJ·]1.P:oc-·:·>. 

At a number of points in this paper, we have documented how most clinical evidence based on RCT~ 
informs about cohorts of patients ·with similar signs and symptoms (the basis of diagnosis and diagnostic 
groups), but not does not necessarily provide decision support for an individual patient. The primary 
responsibility of the attending clinician is to ferret out meaningful evidence for each patient, knowing that 
IUH,.Jl.1'·~ 8.'"n···Jnir rpec.:·!t"h:iilr"·~. roHY pn:·d!·;l_.,·.~:r~ tlu1t p.::.li~-'~Jt li:~ lHl(1nrlc ir·:t•c~,-i n·:·:.tJt:., 'FrGo-1 du~ i·'··~rsp(·,::·J,.«\ 
evidence often serves to qualify in.i·ight, but when applied in a simplistic or statistically liuear way, cau create 
unintended mischief. 247 From this perspective, every maneuver, either further assessment or therapeutic 
intervention, becomes a clinical probe that must be assessed in partner5hip with the client as the shared 
journey of investigation and healing proceeds. 

Dr. Sackett, founder and advocate for EBM, was quite clear about thi~ in the early development of EBM: 
"Evidence based medicine is the conscientious, explicit, and judicious use of current best evidence in 
making decisions about the care of individual patients. The practice of evidence ba~ed medicine meaus 
integrating individual clinical expertise with the best available external rliniral evidence from systematic 
research .... Good doctors u.se both individw1l clinical e;r:perti.se and the best available e,\·ternal roidence and neither alone is 
enough. "21

" [Italics added.) 

The combining of these clements can be viewed as a Venn diagram, where the best outcome5 occur when 
all three element~ are represented (Figure 8). 

,, 
' 

.Clinical . 
Practice 

. The Patient's S;tory 
Figure 8: Optimal Outcomes: Applving 
evidence-based medicine to the real world 
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David Deutsch, in Tlze Fabric of Reali!;; describes the need for a 

next step in using the science of underlying pathophysiological 

mecha11isms of disea.~e in the clinical setting of medicine: 

The >cience of medicine i.~ perhaps Ll1e rnosL 

frequently cited case of increasing specialization 

seeming to follow inevitably from increasing 

knowledge, as m:w c;ures and heller treaLrm:nLs 

for more diseases arc discovered. But as medical 

and biochemical research comes up with deeper 

explanation~ or disease pl'Oc;esses (and healthy 

processes) in the body. understanding is also on the 

increase. More general concepts are replacing more 
~p,;< ihc •)tJ('~, :>.~ 1 <>nn:~r·n: uridc·rly:u;.s rtlf ·lr\(·ni::r 

mechanisms are found for dissimilar diseases in 

different parts of the body. Once a disease can be 
imd,·r:;!n( .. j .\;. fi11i11 ~: 1:;10 u ~:r-1-.r-r 1l fr.:11rar·:·~·1·:k . 1hr­

role of the specialist diminishes .... Physicians ... 

can look up such facts as are known. But [more 

importantly] they may be able to apply a general 

theory to work out the required treatment, and 

expect it LO Lle effective evtn if it has never been 

used beforc.2"'"' 

The real question now facing every discerning, informed 
clinicia.112·~ 1 iS h··!\\' ~"1 !..1n.:1~ n.·h.•·\·,1nL 6r~tdt: ·:!\ t '11r·T~•11i !? ~'-·:cr1 ! i {1<,. 

evidence to the complex list of problems made unique by the 

patient's genetic susceptibilities and potentialities that, in turn, 

communicate constantly with the ever-changing environment 
within which the patient lives. No RCT can inform, in a 
:.fwiftc 1c,.1i; the appropriate clinic.al roadmap for assessment 

and planning for therapeutic interventiom in this complex 

environment. 2sn Clinicians must use science; it is a powe1ful tool. 

But they should be in charge of how and when to use it, not 

dominated and intimidated by it. 

The Heuristics that Guide Doctors' Thinking 

We believe it is fair to say that the fear of uncertainty has led 
U'i tr; nan·,,;v· l'llr 1·l,,Jd r,f \it.ir>!l f:ir tr>() :«')00 ... ~.,·i'.:no; In~ llo.'f 

one method, but many. These include observation in the natural 

world, experimentation in the laboratory, mathematical proof, 

computer simulation with real data, analysis of surveys and 

t 
. . ~ ! 

demographical statistics, and thought experiment~ for the 

great geniuses, such as Galileo and Einstein. 

....... ·:" ., '" . .. .. 
·: 

Another 
Perspective on the 
Biomedical Model 
The complexity of the developing 
explanatory models has been serially 
addressed in the Annals r!f Fami!y 
Medicine, a peer-reviewed medical 
journal "dedicated to advancing 
knowledge essential to understanding 
an~ improving health and primary 
care,'' including the development of 
methodology and theory for addressing 
this conundrum. Ju the artide, "The 
biopsychosocial model 25 year~ later: 
.l"nn,_it.1ks, p1 ·:1 ,:1i1:<,, ;,r;d ~dt .. nliii., 
inquiry,"uq the ilut.hors critique 
the limitations of' the conventional 
biomedical model and the research 
methodologies that evolve from thi~ 
model and preview the evolving model 
of compJexity and causalit)' and the 
nested model of stn.ictural causality": 

Few morbid c<rnditinns could 
be interpreted as hein~ of the 
nature "one micmbe, one iUness"; 
rather, there are usually multiple 
interacting causes and contributing 
facron. Thus, obesity leads to 
both diabetes and arthriLis; both 
obe~ll)' ;md arthritis limit exercise 
capacity, ftdversdy affecting blnod 
µressun: am.I choleslr.wl levds; am! 
all of the above, except perhaps 
arthritis, contribute to both stroke 
and coronary artery disease. Some 
effects (depression after a heart 
attack or stroke) can then becomt 
causal (greater liktlihood of a second 
si1uil.:1r eve11t) .. .. These olisc:1-vaLious 
bet the stiige for models of circuliil· 
causality that describe how a series 
:)f,fe-t::ib~·:1:l l 1:-,,i»~- : .. ~.:s.: .. thJ ~~ :~{:'c·:J.fic 

pattern of behavior over 
time.2"11, rn. 2:•2 Complexity science 

is tU1 attempt.to understand these 
complex recursive and emt"rgcnt 
µruptrlies of sy~le111s 2·;', rn aud lo 
fiJtd j:, 1 l e'1' l" d,:..t1~d ~Jn1";/lJ'li r: :. :i.lS~·~ !"ltJt 

might be clianged with the right set 
of inter.1emions.2·,; • 

. ,, 
i ,, 
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David Deut~ch, in T71e Fabric ef Reality, describes the need for a next step in using the science of 
underlying pathophysiological mechanisms of dL~ea~e in the clinical setting of medicine: 

The science of medicine is perhaps rhe most frequemly citt'd case of increa~ ing spt.cialization 

seeming to follow inevitably from increasing knowledge, as new cures and better treatments for 
morf.' diseasf.'S art' discnven~d. Hut as mr.dinil and binrhemiral rf'.~eim:h r.nmf.'s up with dl't:pr.r 
explam1tions of disease processes (and healthy processes) in the body, understanding is nlso on 

rh··~ inn!· ;Uf: . "'l~ n·e gf~.: it~ral 1..nn•'(p!~ ~tr·"~ t '· pl:H.'" l!~g ri ~<·r·:· ~pr;l:dh. •>II(~. ci:· •.(•nH'UL·l :, U lldc:· :l., ·i:i ~:~ 

molecular mechanisms are found for dissimilar diseases in different parts of the bod)~ Once 
i~ ·i.t: t.•'S>:- C.tl : h•~ t 1.t:1:kr ;:< .. )d n.1 tin 1nH ln.l··\ "';1 }it;-ut:·r h i f ~·:1r : :l'· ... v.:,:·k rJ , .. : :'f'.·i":- o~ t: :"~ ~1 >··'f '. t.lj t: 1 

... , '-' • .! 

diminishes .... Physiciam., .can look up such facts as are known, But [more imporni.ntly] rht:y may 

be able to apply a general theory to work out the required treatment, and 

expect ir to be ellective even if it has never been 
used before. 2i• 

The real question now facing every discerning, informed clinician2' 7 is how to bring relevant, graded, 
:~ll ..:· .. r'::Hl~! St.'it)l.:i:ft( J:. ,· 1 dt· T!f..t~ lt .i Li~, .. f.,JJl.if .•k:>'. IJ:::t 1,1[ pr~~ b J t1 l! J~ JtJ ,ldt: :uuqtli' h1· ll1t-. \J~1tj : '"Jtl ~~ ~1/.: U· .. lh.' 

susceptibilities and potentialities that, in turn, communicat~ eo11sta11tl>1 with the ever-changing 
environment within which the patient lives. No RCT can inform, j;i r. f1rji· 11'<{1! the approp1iate clinical 
roadmap for assessment and planning for therapeutic interventions in this complex environment.~'111 

Clinicians must use science; it is a powerfol tool. But they should be in ehru·ge of how and when to use it, 
not dominated and intimidated by it. 

The Heuristics that Guide Doctors' Thinking 

"Science has not one method, but many. These include observation in the natural world, experimentation 
in the laboratory, mathematical proof, computer simulation with real data, analysis of suivcys and 
demographical statistics, and thought experiments for the great gcniu'ses, such as Galileo and Einstein. 
ill d:t: .i·.·t"~al St .• lt:tH',.:·-s. :.1 c.hrr: .. 1:,·. ot' a:t~.t<·lH· ide1:!. 1 J°:c.~ :1 i u1i \·\'ll.h ;,1 s:.d.l··H~c.!p.!in··· bOt:: !.1dJ :· .! 01 IJ~:nd \.\·lilt 
methodological rituals .. . methodological uniformity and discipline-orienlecl research are two sides or the 
same coin .... " A shift is needed to "free us from the straightjacket of methodological 1itua!S: allowing us 
to consider and choose proper methodologies for the problem at hand and to verify a result obtained with 
one method by using other methods. "2

·
10 

!·I ,1.s ~.r.-, ;;.d-l.Hi ~c'd .md ···1 :<'lH:llMkd Y J:'n11f1c nv1ui1y bv n ·~ kt\v\·d hr DB.tvl :;nrl : l~ bit:rnrd:y f.1! e v 1dr,n<' (: 

.-odif·\c.:; \.:in .l; 1·:1 c<tnk:n ::;:1260· 261 · 262· ~61• 26+, 261 Is the hegemony of EBM in (;Oil temporary medid11c, <L~ 

•'.'\!' Pq 1li1·i:•cl h)• Dr.<. ivlrinh)n ;:JI([ C'iLJ11 ,266 closing the door Oil the reintegration or the science and 
. a.rt of medicine?"' We need to ask what we have suri·endered by de-emphasizing "unsystematic clinical 

experience and pathophysiologic rationale." What is the irreplaceable loss in patient outcomes with the 
dismissing of experience, intuition, and wisdom? What must we do to develop skills and methodologies 
appropriate to clinical decision making in a context of uncertainty? 

'i 

" 'In chdr 2001:1 revie\' of che progre~~ 111 EB~11 VM Mrmt()ri and (;H Guyatt reiterate a ba~ic principlr. of EBJ\·f 
cited ea1 lier iu this d i apter: "Evidem:e-b,t-.ed med11:i 11~ dc-e111pl114•ter.r in/111/11111, un.ry.1temrclu dm1ct1l e.t/1mwu, 1111d 

jm/./wjJll;J.tin/JJgi< mliona/e dri4J :,·~ .. 1,·1.-Jr.' \'!.I ;:;$ f,: ,flk: ~ : r~t gp .t:.1:Jd~ fi,-,1 dSIH(.:d d <.(.:$t(1f: :rt:l" :n'! ;11 :,·: ~ r~r:~·~ .~. :hr 
(·:w~ni ;1h ti·)!J :)f (·doit:: t!"1" fr•':'n ( l: ni ..: .i:°H :h.' twll. iil'1(11·rng 11::.: ~.:~mfw~ :r:f p~ ~ :· ! : 1 ,ud~ ff·.:Hl :tic 

:u1('r::.11ic·r.::ll ~c-:t · 111il 1 1 • ;;:.: :• : <hr.:n1i ·:·, :1·r.1i1:u=v 1r~ t:"~trr.i1r::> th f" h".·' ~ntt r~.:;y t ; !li:'~ ~ ~ , ,i LHi\.I 
on both ·,"l'~t·ar(;h .ind v:mst~tional medicine 

t.· . .•. : .. • 1! ·-·· ·· ····-··· ···!·· 

: . ,, 
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There is a robust literature that explores the actual methodologies used by clinicians who must 
make decisions when time and information are limited and the outcome is uncertain. It is clear from 
brain research that there is an important difference between the human brain and other features of the 
universe. The brain is a complicated, nonlinear, living system capable of self-organization. The brain docs 
nor rt~r::"!ld 1,-. llll" ·ming- :!lil:1~1Ii in .l ·iu ·f_,·t, r-'Jlo .-iikc .1cLi·"ll fJi:1 (L)l\ll:lUL)U~]\ · d :au,;<!.:, ,.,Jr:.:tn1l·rm:t. its 

own neural activity patterns in order lo adapt to and synchroni~e with external stimuli . Genetic makeup 
and continuous stimuli from the environment are the only factors that create individual differences; the 
twin magnets of chaos and self-organization shape the constant interplay of those factors. The human 
mind is highly capable of dual processing; in fact, the continuous and virtually seamless integration of 
reason to test intuition and of intuition to generate the creative thinking that Ii.leis rational inquiry is what 
advances insight and knowledge.· 

We mually represent problems in a linear fashion despite the co11viJ1ci11g evidence that this type of 
modeling is not appropriate or adequate for studying the nervous system or human behavior~ zr.7• 2r.n This 
naturally leads to some interesting conclusions about the interrelationship of brain and mind when 
faced with decision making in a sea of uncertainty. 26~· 270

• 271 • 2;2· m The mind is an adaptive toolbox 
with genetica.lly, culturally, and individually created and transmitted rules of thumb. Thc~c rules of 
thumb are called heuristics and are foundational to daily function, intuition, or inspiration.274 The stuqy ef 
iurlg•Mnt 1/iid,·1 m1ur111i1;ty i: tire st11r!1• ~i_r he11no!ir.-.: The human specie~' re~pon~e to uncertainty is to rely upon 
experience, coupled with knowledge, data,_and applied wisdom through processes such t1s'heuristics and 
insight. 

Heuristics and "rules of thumb" are synonyms terms. It is important to distinguish between heuristic 
and analytic thinking. For instance, heuristic thinking is indispensable for discovering a mathematical 
proof, whereas analytic thinking is ~ecessary for checking the steps of the proof.m A limited number of 
simplifying heuristics rather than more formal and extensive algorithmic processing is the rule. 276 The 
cla~sic example of a heuristic that most people have experienced is the "rule of thumb" (gaze heuristir) 
used for catching a ball, aq illustrated in Figure 9. 

~;· : 
: . 

, • 

Figure9: 
How to catch a fly ball Players rely on unconscious rules of thumb. 

When a ball comes in high, a player fixates his gaze on the ball, 
starts running, and adjusts his speed so that the angle 

of the gaze remains constant 

.... . . 

. ' ' ·. ' 

l ' 
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The angle of gaze is the angle between the eye and the ball, relative to the ground. For'yean, 
brain scientists assumed that a complex process of computations was required for tasks like· catching 
<:1. ~ • .:ill. Tht <1rU1 .. ,i<\l inlt'iliz.1•11l"• ::\Ii grc)ups •'.lt"!l:f.il<'d tr, dt;p!1c.LI•" tbe:<e· !.t~L \v;d1 r,)hl; lil' tr·· di::r.•kJ;tt~:.:. 
However, research by the 'heuristics' groups showed a very different process at work.277 It turns out that 
a player who uses the gaQ rule does not need to measure wind, air resi~tance, spin .. or the other complex, 
causal variables. ''.A.JI the relevanl facls are contained in one vaiiable: the angle of gaze. Note that a 
player using the ga(e heuristic is not ahle to compute the point at which the hall will land. Yet the heuristic 
ln1-.l;, th1: i:-111\ :·. r IC:· th•: lh,:diDg 1:-11ir,1 .... 1.1in~1 fl:·.kh:-r:. ''!·': 1:-hth>·I:. UtJh\U.rc-: of ~h··' i;::<.e beur~~1)c. -:k~pi:(-. 
it simplicity. Once the rationale underlying an intuitive feeling is made conscious, however, it can be 
taught."2in 

Ehvyn et al., i.n their well rea~oned pape1; "Decision mialysis u1 patieut c.:are,"m · kri·1·.-rn·i n:I..:' ; Ii:- (· !liucy 
and comprehensiveness of this methodology. Naylor summarizes i11 his editorial c.:omrneut~ on their paper 
(published in the Lancet): 

The process of individualized decision analysis might best be viewed as a way of enhancing 
communication "~th patients, rather than as a "black box" from which directives emerge. But 

if th>t.t is the ultimate iiim, it seems more usefol to develop simple decision i.!ids aimed ;H ht'lping 

patients and doctors share information and work through tough choices in the clinical setting. 
To that end, Elwyn and collea!,'lleS call on clinicians and patients to conununicate better while 
embracing fast and frugal rult's of thumb (heurisrics]. Tn su doing they lrnve arguably dn1wn their 

readers full circle .from clinical art lo bedride rcience and back again. It is ironic, moreover, that the best 

lessons in fa.ii a11dftugal ml.er of llzumb may well come from understanding the cognitive processes 

of those master clinicians who consistently make superb decisions withour obvious recourse to rhe 
canon of evidence-based medicine.2n~ [Italics added.] 

If we are to develop both a clinical methodology and a curriculum that will approximate the best 
characteristics of successful cliniciam, we must compare what is usually done with what could be done. 
A very pertinent example or how we mighl transform medical care affects the primary heuristic of 
contemporary medicine-the patient history and physical exam reporting structure (the H&P heuristic)­
that dominates ail communication among healthcare practitioners toda)\ We will then compare it to the. 
new heuristic developed by IFM to achieve a more comprehemive communication tool. 

Every healthcare provider recognizes this formal construct for medical information and commt1nication. 
Tl both describes and dictates the process of the patient visit. The sto1y that emerges from a clinical 
encounter is typically organized around the following elements: 

. " 

! ••• 

·. 
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From Patie~t Encounter to the Diagnosis: 
The Conventi~nal Medical Heuristic 

... Chit•f Complaint (CC)* 
"_Hi!!tt<•ry of ·Presef8•. U!nt>l!'S (H .,l)* 
•Past Medkal History (.PMH)* 
• Reot•it>-w •>f Oir~an. Syi!<t!l'ms (ROS)* 
• Meclica-1 ion and Supp!~·nu>:nt Hist(IX')d: 

•Dietary Hi~tQry* 
• Sod:11J, .Lil'c~li1t)·lt~, El'l.e-rds:t~ Hi~il>r)'"k* . 
• .Phyi.;;ic~tl Exa11tiv~at.io.n (Pf".)* 
"J .. aborat~:ry ancl hnaging °El<·k1Juatfons* 
• A..<>8ei>5nlex~t and Oia~'.ll-O$i!'i* · ' 

! 

• Trt!u~mlf'n'f lnt!l'l!''l.'C'ntions *11!iimtUy phanmtt'eutkal 21.nd Io.-
pr1>1.'f.'thu:·e -b:ase<l)* · 

,/ 

w:::. STANDARD·PR.ACTIC.J<: 
** = 'f~XPANOEJ_) MOl'WL 

It is not always recognized that this co11struct facilitates the "fast aud frugal processing" m:eded ro 
t;f hd~:n:.lv ~"ofi·J\ct, c~·}H ~t~t· .. c~. nd ::.~.~ t 1<.'t!1l·n~ 1n lorn :;:ti i~ ··!L fht~ t.'"r in\'t;J tf i· ·n.t.i F·J8: P iw•: wi~!h'" pi\~P"';f:.; .1ii 

information headlong toward the diagnosis, with the intention of identifying and prescribing the 

pharmaceutical or procedural therapy a5sociated with that diagnosis. Each individual diagnosis is 
V'J(·.\\l'r~d .J'S .), 'Hsti:'JCi •"tH)ly unt·:- )i~::1:' .. on (~Ji lJ t\ e!il 1~· :1 t·:"d durir1 C!, ~{'.\.O:l r:!t 1:· ·>HJC\'' c.1lh .\lld '()( l: .. y ·.li!l{·.r~:·p( 

practitioners. There is no place in the conventional H&P heuristic to tie together multiple diagnose~ into a 

,·on:•1st•":1l .wJ '.oit1~r:•111 p.:t:f,lH t1a.rr:.ww" Thtr:' 1:• :1ll 1dtn1:tl·· (:t :• 1r: ,~r iii·' ::i.1w:.l··~dl•nt (11:1liii ,r,1 :.< u ,at 111:,) 

predispose the p;itient to the triggering of dy~functiorrnl <1ch1ptive respcmses, llr.11' uf the rnedi<ttors ltrnt may 

i;crv:wak tht d:· &f1n,r.t1L111. Tl: us, µati·~nt:• filkr·'u tlirvu~..i1 du~ r"1..'llV•.'11l10a:;i ~'"UJ '~"l;• n•'\ .. 'J h<:»I"~ a. •.11:,;:'.l' 
to be fully heard and understood in the context of their whole life expeiience. Instead, their stories are 
reduced to a series of diagnoses, treated by different specialist~, often in isolation from one another. 

The H&P heuristic was ~haped b)~ and thus reinforces, the orgru1-srtem model of disease, with it~ distinct 
and separate information silos, rather than a systems-medicine perspective that encourages the search for 
common underlying mechanisms of, and pathways to, disease. 

IFM's functional medicine heuristic (FM heuri~tic) expand~ upon the same basic st11Jcture we are 

all familiar with, but organizes the information to integrate the patient's genetic and developmental 

5usceptibilities (antlcedents), historical triggers, and ongoing mediators of' disea~e. Thus, the patient's story 
emerges with greater detail, a broader context, and a different focus and ultimate goal: 

. . 

i .. 
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The Functional Medicine Heuristic 

• Chif'f Compfai.at (CC)· 
• Hi.,,.-to1·y <Jf Present Ulness (HPI) 
•Past .Mt-dkal .HishH"Y (ftMH) 
-Explore antecedents, triggers, and mediators of CC, HPI, and PMH 

• J:t.el'itew l)f Organ Syste.ots (ROS) 
-Genetic predispositions? 

+.Medication and Supplement History 
•. Di.t~j ary Hi~t.Ull')' 
"Socfal, Li(estyle, Ex.~1~.ise HigtoA'Y 
• l~hysh.-11.t f::xamin;1tfon {PE) 
• Labol'ahJX")' and J"maging .fa•aJuation.~: 

·· · .lrnnr:.1n<~/!n1·i.:i1 tJ.o t i~ t or~,: inl b~:J ~t 1 i~ t·~ 

:-Energy imbalance/mitochondrial dysfonction 
-Digestive/ absorptive and microbiolo.gical imbalance 
····· [)("1 oxlf)c ·ll~;on /hi .:-1ra o~~::irrn H t l< ' ~·: ,' exrn:l<H)' irob::Jm ;, e 

~Imbalance in structural, boundm)s and membrmit: i.utegrity 
-Hormonal and neurostransmitter imbalances 

~Imbalance in mind - body - spirit integration 
• Initial ~sst•ssnwnt; 
-Enter data on Matrix form; look for common themes 
-:-Review und~~lying mechanisms of disease 
-Recapitulate patient's story 
-Organ system-based diagnosi.s 
-Functional medicine assessment: underlying mechanisms of disease; genetic: and 

(·::tvjrontr:(·1>i aJ : r: ~t"h. : (·. nre~· 

• Ta·t•atment Plam 
-Individualized 
-Dietary, lifestyle, environmental 
-:-Nµtritional, botanical, psychosocial, energetic, spiritl.lal 
-Ma'y include pharmaceutical~ and/or procedu1es 

As can be seen in the FM heuristic, the diagnosis is one factor among many that help the clinician 

. . 
~. . . .. . ; 

and patient explore why and how a condition wa~ tri,l{gered and why and how the dysfunction is bein.I{ 
mt··li:,kd. Fr1' ill J. \h:'(.ifJiin··<l [jl1· ,·1)n.~ •:I titt p :~L', 11' !1:1(11 m:.d1.·ri li:l"'Jl:!;h ;Ji.• F•:r,,·· ti,in.d i\f:;;· ii(.iw ~fotri :\ 

ModcJ'I M, patterns emerge that illuminate both the underlying causes of dysfunction as well as plausi bJc 
(and multiple) point.~ of leverage where individualized treatment can create improved function . The 
l·"··il'lll.,;d il : lx'.: \ r':Jli:>ll~ r.:•ift; d <1 lmi:.1· l···r .1.rr.1y :; (' !;1;;1,l;h \'(··: l·.·r·; U::m .i:1H i·•l t.H i tJ::d'. 1.: 1.; .. :;J ;~!• 1 ! pn.r . (··.l11r,;.l 

interventions because the FM heuristic elicit~ a pattern that helps the clinician and patient ide111iry where 
lifestyle and environmental interventions can be applied. 

"1 

. : ...... !' -1":·· ••. -<I\' ·~ • •n(. ' • ,~ .. . 
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Bt \':,i;,,,. dirnt'<1.l n· ,,~t,nir:g i~ \'1:ry r..ft•.:n iP'"·un-i:-rJ in lwlu·i~Li,·:• :,,,unr·h it•rl n, r_,•l·'· I,.; lb.u 
guide evaluation and treatment at an unconscious level of awareness), we argue that to change 
the outcome, we must change the model. The ability to utilize heuristics when time and information 
are limited and outcomes are uncertain is a very special cognitive· trait-an evolutionary breakthrough 
11 1d·Li>i•VI'1-r,gn:ii r1t :. T ... :rnd1•r:• tr.nd ;i1~d p t·i;w .-l i1:i . :Ji P a ~,'lllll)~ ;; nil f'.i i11i ,-':I prn<'t:r.1·· .. .. 1,. 11 ir i : n:ir r.1~ 

improve outcome-a deeper understanding of these adaptive skills must he understood and consciously 
applied. 

Insight 

ff we are Lo develop an effe~tive model for the healing partnership, we must also explore the research that 
illuminates the emergence of insight as a reproducible phenomenon.~' Brain research has illuminated 
very different functions of the left and right brain that explicate the o~jective neural correlates of a brain 
that produces insight. Among the most important features of this emerging view of brain function are the 
following: 

It'> Solving computational questions is primarily a ·left-bra.ii\ fu11ctio11 . Asking a computatio11a.I 
question triggers left-brai.i1 activity at the expense of right-braiu fuuction. (T11is has 
lremendou5 relevance lo the inteni.ctions between doctor and patient. When a patient is 
i.i1terrupted with a computational question in the midst of an attempt to describe a pattern of 
dysfunction, the patient's own opportunity for.insight mar be lost.) 

'<! lf the left hemisphere excels at denotation-storing the primary meaning of a word-
the right hemisphere deals with connotation, eve1ything that get5 left out of a dictionary 
d('fiotl !<· n ~ n:.ch H~ d1 c (· l'rh.ll.ion::tl ch ::i.:·~~·r·: ln {l ~.::: nl.rn i(·c or·~ J!\C i.:1 phoc L:1n ~~ : t:11:~1· ;1!- HJ O: l l nq::l ~ · \ 

that the brain has to process it in two different way~ at the same time. As humans, we need to 
see hoth the forest and the trees. The right hemisphere is what helps you see the forest.till , tilt 

~'. Much of the research into the adaptive unconscious (aka unconscious cognition) suggest~ 
1hJ.1 p~~t.ttrn rr.)<.1.)~~i ;i :h\:. 1• .. ~qJ~h"H)'1c:11d t.s 1~1 1l1 ::i. rip-l'.:. t l; r ttil1 ; Uni l~ h · :L ~1f · :~c ii"t(\1il'.,· 

locali.zed.201• 211-1 Solving questions n:qui.iing insight generates m:tivity tlmt starts i.J1 tht: 

prefrontal cortex and eventually t:xtends throughout the c01tex and deeper su·ucturt:s, 
searching for possible experiential information that contribute~ to the emergence of a patlern. 
It is the appearance of that pattern that sparks the "aha" or "Eureka!" experience in the 
connotative language centers of the right brah1 . . 

In brief, left-brain function helps us with the denotative, computational, lh1car functions of life and 
thought, wherca~ the right brain provides the connotative shadings that give depth and character and 
color to meani11g. Right-brain function is the source of pattern recognition and moments of insight. 

"i"lv:· r-:·~(·.:i.rd1•' rl' iu 1.h:; fKk1 h,t\'r' pmduv~d .l r·:-l.·1 : ~ 1 .wd 1:: r:·d ::.i :,-, bod:: 1.11' r· ·~~(-.: l. l'(:h ::h.·ul i:·:1: t ~·rn 

recognition from experiments that delineate and substantiate the functions of uncomciou5 cognition (the 

" "\Vhat is im1ghe The term 'i1mght' is med l<J de11g11ate the clear and rndden unclerstunding 1Jf how to 11Jlve 
a p1oble1r1. Insight j, tl1oughl LO a1 i'e when u 'olve1 b1eak1 free of unwa11 antt'd a1\u111µtiom, <ll fur111' 
no•d, ta1k· rd • .lle<.l c1mneuu1111 ut:l\\t:en exi1t111g co11~epl101 skilh.'. (8011<.len EM. :'11~11 aµp111acht'1 Lo 

demyMifying imight. TRE:'llDS in Cobri111ive Stience1. 2005;9{7):'.l22-2fl.) 

~ .... i: ·· 

·'' 

u 11. notn4 t~n4 11:. 

UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939860 Date: 04/29/2016 



UNCLASSIFIED U.S. Department of State Case No. F-2015-06322 Doc No. C05939860 Date: 04/29/2016 
Obta ined via FOIA by Judicial Wale~ , Inc . 

: .. 
:,• 
~ . : ·. 

' ' . 

.. 
• .1 • • , ; 

adaptive unconscious) that shape moments and expressions of insight.~ni.~nfi, 2fl"' Reproducible 
patterns of brain.activity correlate with the experience of insight.200 The prefrontal cortex docs 
not simply function as an aggregator of information. Instead, like the conductor of an orchestra, brain 
wave activity and energy expenditure are coordinated as if instructed by the prefrontal co1tex maestro, 
waving its baton and directing the players. 

This is known a5 top-down processing, since the prefrontal cortex (the top of the brain) is directly 
moduJating the activity of other areas. Studies show that cells in the right hemisphere are more broadly 
tuned than cells in the lef_t hemisphere, With longer branches and more dendritic spines. As a consequence, 
neurons in the right hemisphere arc collecting information from a larger area of co1tical space. They 
are less precise but better connected. When the brain is searchiug for an insight, the~e are the cdls that 
are most likely lo produce it. A small fold of tissue on the surface of the right hemisphere, the anterior 
5uperior temporal gyrus (aSTG), becomes unusually active in the second before the insight. The rtc~ivation 
is described as sudden and intense, a surge of electricity leading to a rush of blood. 211'1, 

2
'"' 

One of the unusual aspects of insight i5 not the revelation it5clf' but what happens afterward. The adult 
brain J~ ·1n i.nfioit(" hbn!ry of :~~:~.ot::.:ld···ll~:, H C:i'..\'"n1.•hc:;ny ·:·f C·>1npc1.:n~:~ :r·lc.:c~, cind )i''~, (l:: ~n.-.n '::; lhc:· ri~JH 
association appears, we know. The new thought, which is represented by that rush of gamma waves in rhe 
right hemisphere, immediately grabs our allention. As soon as the insight happens, it seems so obvious. 
People can't believe they didn't see it before. 2'll, n 2, 2q~ 

Insight researches call the "aha" experience the moment ~f cat.egnn'cal insight. This moment of epiphany 
registers a~ a new pattern of neural activity in the prefrontal cortex. The brain cells have been altered 
by the breakthrough. An insight is a restructuring of information-it's seeing the same old thing in a 
completely new way. Once that restructuring occurs, you never go back.2'14 

Insight and the Healing Partnership 

"'\Vhi.k n':> G<·m.m-:.rdv a:::::.tro('O:l th.~: ;he' be':" \\":1>" tn S(•iv( .::. .:iifr";.-tlt' 1:-r···i:ikm :st.:· t-:·r:.i~. mlriimiz•' 
distractions, and pay attention only to the relevant details, this clenched state of mind may inhibit the sort 
of creative connections that lead to sudden breakthroughs. We suppress the very type of brain activity 

, that we shouJd be encouraging. Jonathan Schookr has recently demoustrated t11at making people fm:us 
· ·i'I ~Jt .. ; ·J.·;taJ!~ <·f ~i V;t:;,JJ S,:«-.1:,.··, :"If' nppr>;: .. 'd lO :.lH·: bi.~ f·ic:pre. l'Lllt s:~11ifll·:~Utfi~ · ,·!J\;t"lJpt 1i:1· ~n~ii~hf r:?YH:('~.~. 

'It doesn't take much to shift the brain into left-hemisphere mode, he said.'"~" 1•1 We can extrapolate that, 
a5 clinicians, although we don't ignore evidence, when we want insight about a patient's conClition, we 
arc clearly better off not turning to left-brain analysis of the most recent RC'IS. And, when we want the 
patient's insight, we must learn to elicit the patient's story (pattern) and really listen to it. 

Research focused on the typical, cliuical therapeutic e11coumer has noted that di11icia11s i11terrupr the 
i:-.ui (·~nt\ ff(,, .. of ( ouv··: n.::t;(•n wi:.h in tL(' fn st J 2 t•· J i:l ~c'-:c•n.:•~ ::·"· lc~·-;j ·:>! rh:· f''~' 1.-: tll'~ ;·csp·:·n +: ; " i 

question.2
q
6
• 
2w This reproducible phenomenon in the conventional clinical setting makes sense if you 

compare the heuristic for contemporary medicine to the functional medicine heuristic. The heuristic of 
conventional medicine (rule of thumb) achieves the stated goal ill" an expeditious maimer: cliniciam use 

it to identify the primary organ sy~tem domain of the presenting problem and then focus on the 
d1tr(~=-(':nt)nJ .·lJa~~iv:id: . ""'):!Jiq dt::1 dnn:.:u:i. rn:1rd ·1::1r.~ re ;.:.h:tr·:l; :o :lh· fit1{d .·l:::1~~nn~.ir. ·rhi.; i~: 
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a computational process, without need for a partnership that can produce insight into the 
underlying causes and mechanisms of the medical problem. 

:, 

The_functional medicine heuristic, on the other hand, requires a carefully nurtured and protected 
partuership between the clinicia11 aud the patient to illuminate the u11derlyi11g med1m1isms of the patieut's 
illness(es). The FM heuristic requires an iterative, cooperative process that yields a more complete 
narrative story. From a thorough investigation of the antecedents, triggers a11d mediators of the patient's. 
condition, emerge information anr;l insights that can help to shape a deeper and more comprehensive 
therapeutic response. 

·-
Summary 
We have devoted this chapter to achieving a hetter understanding of an urgent prohlem facing clinicians 
today: how to combine both science and art, evidence and insight, into an individualized, patient-centered 
approach to complex, chronic di~ease. \Ve do not claim to have the ;M"k '"r ddilll~1v" .\ :in.n•:t'L Hl!t ._,,. d .. , 
offer a new focus for both education and practice that can be described and substantiated, taught and 
rr;,r:uc~d. w,_. hr:v~· pr-·;>-«lltt•d 1·i.mfo1~:~ rL:it ~-tl;\~·r;st t11:,1 ;h,• m·:nn);•:int·«' rJi ' 11n-:1.n..iinty----tlw 1dJ'.'rt·; :1 
context of dinicaJ medicine-requires a change in the therapeutic relatiuuship ou the part of both 
clinician and patient and a change in how we view and use evidence. The Lerhniral therapeutic encounter 
that has characterized a great deal.of patient care for last few decades must be transformed into a healing 

l·. 'l'Hl"r>hi/' •l'r"tlS'l·· li'>'·••nt"l' ;., t•' ·11)/'hn•i'>'>~ ol <-ci(·r-:jf·(I' •· pc<!'r-s• 't"iu·•·:· ''\•i.-k·w .... · f1~"'' '1 clil'i·"'•I fr•~·~ ·11"' • ' \ " ' ' I~ ' ' •.I • t t .. I • • 1 h • , • ' • ' ' \ • •\• , • I A 1 '•" • I\# ' ,'' ' • • '', , o, , • ' ' • ' , , , ,,, 

a new understanding of brain function. · 

The Institute for Functional Medicine's model of comprehensive care and primary prevention for 
complex, chronic illnesses (de~c1ibed further in Chapter 5) is grouuded i11 both science (the Fu11ctio11al 
Medicine Matrix Model; evidence about common underlying mechanisms and pathways of disease; 
evidence about effective approaches to the environmental and lifestyle sources of disease) and art (the 
healing partnership and the search for insight in the therapeutic encounter). These two cornerstone~ of 
clinical medicine must be integrated into our teaching and practice in order to achieve what we owe to 

our patients and ourselves-a more effective response to the epidemic of chronic disease. We assert that 
this can be done . 

. "· i ·· : 
. : . ~ .. 
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21ST CENTURY MEDICINE: ·. 
A .New Model.for Medical Education and Practice 

Chapter 5 
FuNCTIONAL MEDICINE: A 21sT CENTURY l\tloDEL OF 
PATIENT CARE AND MEDICAL EDUCATION 

It is much more important to know what sort of a patient has a disease than what sort of ti disease a pati.enl h(ls. 
The gnod pl!Jsician treats the disease; the great pl!Jsician treats the patient who has the direare . . 

-\V11.1.1,1~1Os11-.H 

"Ii'eat the patien4 not the diagnosis. 

In this chapter, we will review the ba~ic principles, constructs, and methodology of functional medicine. It 
is not the purpose of this paper to recapitulate the range and depth and science of function al medicine; 
books and monographs covering that material in great detail arc already available for the interested 
d111ician au~i 1;.1r u.;1: 111 h.;;dll1 pi\'l:'s~i,111~ .<•·lw<Ji~. Om µm !'l'~::; m th" t·ir:-:l r1.\rt ···i ti,;~ d1:•rJ;l'l i:• t<J 

describe how functional medicine is organized to deliver personalized, .systems medicine and, as such, is 
equipped to respond to the challenge of treating complex, chronic disea~e more effectively. Tn the sec.and 
part of the chapter, we will discuss how cliniciallS can be helped to re-integrate the alt and science of 
medicine to create a healing partnership. 

Part I: What is Functional Medicine? 

Functional medicine conceptualizes health and illness as part of a continuum in which all 'component.~ 
of the human biological system interact dynamically with the environment. These interactio~1s . produce 

patterns that change over time in individuals. To manage the complexity inherent in thi~ approach, 
functional medicine ha~ adopted practical models for obtaining and evaluating clinical informatio11 that 
lead~ to individualized, patient-centered therapies. 

Functional medicine encompa~ses a dynamic approach to assessing, preventing, and treating complex, 
chronic disea~e. It helps clinicians identify and ameliorate dysfunctions in the J'hysiology amt biochemistry 
of the human body as-a primary melhod of improving patient health. In this model of practice, we 

emphasize that chroni\: disea~e is almost always preceded by a period of declining function in one or 
more of the body's systems. Returning patient~ to health requires reversing (or .~ubstantially 

io-.r,r·:"·in!!' il:•:· -;1>='c:.f1i:. dy$f1 1r:ct11)1)~ 1.h:1~ h:,\·c (.-:1,1:.rd:-1n(·.-:l t· :- 1h·: .. !i'!•.-.1~c '!U.t•: .. 
I 
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Those dysfunctions are, for. each of us, the result of lifelong interactions among our 
environment, our lifestyle, and our genetic predispositions. Each patient, therefore, represent~ a 

,. 

; 

'" 

uJ11··111•'· .:·t,irir,kx, :md inlt!n•"·.1.-1 .. n :";" •'l i11J·Iu"J1C:'• •'il i1itn.1>!•. lunct;r,r:alit~ · /11::11 h.w.· sc·i. ill" ;t::!;'·' fot '111" 
development of disea~e or the maintenance of health. 

Histo1'ically, the word "functio1'1al" has been used somewhat pejoratively in medicine. Tt has implied a 
disability a~sociated with either a geriatric or psychiatric problem. \Ve suggest, howeve1; that thi.~ is a very 
J!P1i1t-.l i:ki-irutior; ,,f ::r: :-::<ir(·Jo:'._Jy· u~r:·ful w-:·r·:l. ;\o.lr::dicin··' h.J.~ 11 .,,; r•:·:1ih J.1r-:·1:h1:r::..l ;1H i:fl'J( :<:·;1; HJ:·fi:,,d fo, 
identifying and a~sessing changes in basic physiological processes that produce symptoms of increa~ing 
duration, intensity, and frequency, even though we know that such alterations in function often represent 
1hc: fin1 i-1:~·:u· ·:. f' ·~r:%·Ji1ioni. 1b;;1 , :JI;; I ~H·rsu1;c, b,-.:o:n" 1.1.11J·:1.1pl1)1 ~F:>l.-·::1•<Jh · .;) . .-fin<:l1k (br::~"·~~. tr.,,.,.; 
broaden the use of functional to encompass this view,fanr:tinnnl medicine becomes the science and art of 
detecting and reversing alterations in 

1
function that clearly move a patient toward chroni~ disease over 

th~ c,_~urs·~· :-.,.!' '=~ liitti:ih:. 'fb\I?.~ v,·i1h f:)11t·~ir>:1'1i Hl~dir;inc·~ \''~ hr•<ff: ~\' df-!J1nt "nlrJdd r_.f p~li.,,;1t <.::!n.: ti~~I 

·Seeks to identify underlying chronic dysfunctions associated with altered physiological processes and to 
maximize functionality' at all levels of body, mind, and spi1it. 

One way to conceptualize where functional medicine falls in the continuum of health and health care is to 
examii1e the functional medicine "tree." Tn its approach to complex, chronic disea~e, functional medici11~ 
encompasses the whole domain represented b~ the grapi"\ic shm~n in Figure l 0, hutjii:st addresses the 
patient's core clinical imbalances, fundamental physiological processes, environmental inputs, and 
genetic predispo~itions. Diagnosis, of course, is part of the fonctional medicine model, but the emphasis 
is on understanding and improving the functional core of the huma11 being a~ the starting point for 
intervention. 

/ 
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The Continuum of Health and Health Care 
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Functional medicine clinicians focus on restoring balance tot.he dy~runctional systems by strengthening 
the fund;unental physiological processes that underlie them, and by adjusting the envii·onmental and 

. ' 

. lifestyle inputs that nurture or impair them. This approach leads to therapies that focus on restoring health 
and function, rather than simply controlling signs and.symptoms. 
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Functional medicine clinicians focus on restoring balance to the dysfunction~ systems by 

strengthening the fundamental physiological processes that underlie them, and by adjusting the 

environmental and lifestyle input~ that nurture or impair them. This approach leads to therapies that 

focus on restoring health and function, rather than simply controlling signs' and symptoms. 

Principles 

Seven basic principles characterize the functional medicine paradigm: 

0 Acknowledging the biochemical individuality of each human being, hased <?ll the 

concepts of genetic and environmental uniqueness 

~ Incorporating a patient-centered rather than a disease-centered approach to trcatm.cnt 

0 Seeking a qynamic balance among the internal and exte1:nal factors in a patient's body, mind, 
and spirit 

;.~ Addressing the web-like interconnections of internal physiological factors 

;.'! Identifying hes.Ith as a positive vitality-not r:nerely the absence of disease-and 

emphasizing those factors that encourage a vigorous physiology 

0 Promoting organ reserve as a means of enhancing che health span, not just the life span, 

of each patient 

0 Functional medicine is a science-using profession 

Envir(!nmental Inputs 
At the base of the medicine tre'e gi·'!phic are found the building blocks of life, as well a~ the primary 

. i:tfl•.t·~~ll·r.'s nn 1.hc-.·1n. \Vh(·r, \'•/·~·. tc:H~ abnu! l:af-h:c·;ncD:::: ~-~··~oc t "'p:·c~·;iot1. \'v'f".• H·c D:l.·':vnl':d ;H !h·'' i~JU·f'fll::.i·.·!: 

between environment in ih£ broadest sense and any genetic predispositions with which a penon may have 

been born-including the epi genome'". Many environmental factors that affect genetic expression are 

. (''i" .ip1_.r:,1.r It' be) n inrtt,,r ol d 1r,j ... • ;:•ud1 a~ dkt ;1:;d r,;,;.-n·;st·~; <.irh,'r~ an: '."!'J"Y di!l1t·ult f0r tl :r: 111 • .liv;drn1i 
patient to alter or escape (air and water quality, toxic exposures); and still others may be the result of' 

unavoidable accidents (trauma, exposure to harmful microorganisms in the food supply). Some factors 

111.1! ii.a.~ .;pp~ . .tr lllL'difi..ib],• .ut h
0

tavtlv 1J1flw .. 11··•.d b.- ili .. !'.lllt:r:!':i. '·"·1.11:1.•l:H' :il::ius····if °\'<.i•: ::1··~ J;· ·:•r. ' . . . . ·. . ' . 
for example, it may be impossible to choos~ more healthful food, decrease stress in the workplace and 

~1t. l:(1111t.! .. t'1f ta.k{: Hl:? tirnt (t J {;~tr··js,.> ..iJH.1 n·~1 j.>J V}Jf;rl:: I~~\:!Slitl~ h1>~dd: ~lC:"\LU'\: i.~ ~:l~o J. rg)\\"{;ri~:i in1hh~JH .. -.." 

on the patient's ability to alter environmentaJ input. If you have chronic pain, exercise may be extremely 

d.irb,·11/t: 1f Y"~'; ;u·1· dt'Fll···:i~t·rL :.,·i(~:icri•:;1t:,,n is .a hug,· <'h<•Jl.:Dr,~·. 

l 

'"Epigenetic~-tht' m1dy of hull' environmental factors CUll uOht gene t'Xpre~~i<lll without ·~1e1ing the :tc!Ual D:'llA 
~equt'nce, and how lhest' d1.u1gt'• mu lie inhtriled Lluou!:h geuei:Hiou» 
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Th:: mHuL'llCL' L)f tf,r:·st iur,1;t~ ·:·n !~,., !11m1:u1L)i~m:i~ir:1~ i:1d:.ir· 11 t.1Gl ~ .md th::\' <\!L' L'ft!!r : 

l'">v1·c·:rfi\l ag·~ot1 iri thr 1:-;rnk tc)r hi:-:1l:!1. lf.;r,.··n1!g ;h\·m i:1 f;iw1r .-,( tlil" ··j1;i,:k f-i" .·.j' ; .• ·r,t::i;:'. 
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a prescription means the cause of the underlying dysfunction may be obscured, but is usually not 
eliminated. In general terms, the environmental input5 listed below should be considered when working to 
reverse dysfunction or disease and restore .health: . . ' ·,' 

0 Diet (type and quantity of food, food preparation, calories, fats, proteins, carbohydrates) 

~ ;Nutrients (Uoth dietary and supplemental) 

0 Air 

-I! Water 

0 Microorganisms (and the general condition of the soil i..i-i which food is grown) 

~ Physical exercise 

(I Trauma 

0 • Psychosocial and spiritu~ factors (including family, work, community, economic status, 5tress, 
and belief systems) 

e Xenobiotics 

~ Radiation , " 

Fundamental Physiological Processes 

There are certain physiological proce~ses that are necessary to life. These ~re · the "upstream" processes 
that can go awry and create "downstream" dysfunctions that eventually become disease entities. 
Functional medicine requires that clinicians consider these in evaluating patients, ~o that intervention can 
occur at the most fundamental level possible. They al'e: 

I. Communication 

2. Bioenergetics/Energy Tra11sformation 

3. Replication/Repair/Maintenance/Structural Integrit)' 

4. Elimination of Wa~te 

5. Protection/Defense 

6. Transport/Circulation 

«\l ilH'll~h tbt'Y·' l'unJ::rnt'!l I al ph~,;1r.ik1;;:1 nu. pi or..:• :w:~ an.• c• ~L:.:111' 1.1 ugL1 l : l 1 li ,• fir~ t t '.l '•.i \'·"::; " Ll f 11 "··,!i: '.:I 
tr ::d~iing. \'"'ltt.; l'<~ th('y Cl{'C~ ~t~·prO:• f:d ' i~ttely prc·:.i(l ' lt'·o:\ .;lf th.-·· frl\P!d::l:i .:· rt (lt' :r~od~Tn. :Vi;:ntJfic p~tti<nf r •::ff1·~, .,. 

subsequent training in the clinical sciences often fails to fully integrate knowledge of the functiona) 
mechanisms of disease with therapeutics and prevention, emphasizing instead teaching/ 
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learning based on organ system diagnosis.2'l0 Focusing predominantly on organ system 
diagnosis wilhout examining lhe underl}'ing ph}'si~logy that produr.ed the patient's signs, 

. !. 

symptoms, and disease often lead~ to managing patient care by matching diagnosis to pharmacology. The 
.i1:ib c:.f ih<~. hc-.;~l1.ht:;,tr··: i:·r.:1vicfr.r d1t:.n b(· 1 ~c.n:·\e.'} ~: tt-:b:i;l>:d e\:r'tC!.5(· JD lln.:liu·4 !.::(· dr·~1:~ ur f:·:·nc,.:·do1,·: ti: . .tl 
L~··)i.t llts 1ht \.iia ·i: nr,~::~ (nrJ't ilC:L""" .. SSan!y th:." paf!c:! ~i .1. l«;,':h.'iir:g r,~ Cl :"i ·,·i Hlh'tl n I ':1.1rr i11i;11r:.n I \.1t l~!':r i

0

L'i1l !.h:n kl n~~ 
pathways: "Medicine, it seems, has little regard for a complete description of how a myriad of pathways 
resttlt in any clinical state. ,,2<1q 

Even more imporlanl, pharmacologic treatments are often prescribed without careful consideration of 
their physiological effects across all organ systems and physiological processes (and genetic variations).1'111 

Pharmaceutical companies h_ave exploiLed Lhis weakness. Did you ever see a drug acl t.hat urged Lhe 
practitioner to carefully' consider the impact of all other drugs being taken by the patient before ) .- · 
r·r1 .. cri ~. ;1 ·1t! :1 n.-·w -:·n•:? "Thi: r-\:J:"'k·'·tin v. of cku~;~ w $fl(•.::r·:r ~-p<-:::ili; 11:.:l1c:i, :1;1d :tic: .11~•· ,,f ;:. ·.:,n.:l bit(· ~-~k-i" 

pitches that suggest discrete effects, skews healthcare thinking toward this narrow, linear logic, as notably 
D·(·:rnpiifH-·.l li~ i.h-~ (;~~)\:..:~ :uh1i . .:i-:·r1.J.n1:~; lJ,;1,; •1·1"'r<:· :;. _. v.)k!ly ~uv•:~:.lul-:-n :.h·"'1r i:t1.rndu<:.i-:·:1, !>tl.I\' to 1.--: 
subsequently withdrawn or substantially narrowed in use.due to collateral damage."101

• ·
102 

. 

Core Clinical Imbalances 

The functional medicine approach· to a~sessment, both before and after diagnosis, charts a course using 
different navigational assumptions. Every health conditiou instigate.~ a quest for informatiou centered 011 

n1H..kr:-:t~HH.Jin~ \vhe·n .111~ l1··t'-\" 1" i1~.> ~pt~( 1f~··· l .. ·:(Jh~~:1c:.\! ~y:~ttr:1r.a'; U!:hl\,I t>.XD.n1jn.uj{;11 ~.p:·n IJU{ ,.,r ,~,,::•n)! I(: 

begin manifesting dysfunction and/or disease. Analyzing all the elements of the patient's stOI)) the signs 
and symptoms, and the laboratory a~sessment through a matrix focused on functionality requires analytic 
thjpLin~ ;).l'd J. ·sil!iD~"tH·.h~· i:·n t::(· p;:i.rt -:1f tb{· c!iPi·:i.>.,p f·) p:·L!e·. t t!c~~:·plv ... n u::dc·rJyjqg bl· ... · i:,:r=l:~::··y nr:d 

physiology. The foundational principles of how the human organism functions-and how it~ systems 
communicate and interact-are es5ential to the process of linking ideM about multifactorial causation 
with tht' perceptible effects we n1ll disease or dysfuncticm. 

To a~sist clinicians in this process, functional medicine has adapted and organized a set of cmi clinical 
imbalances that function a~ the intellectual bridge between the rich basic science literature concerning 
pb'-'·~·:oio~!),:·~l tr! (:d·1·l!"U:)J'l\~i ·A d::~,.:·a~(·,((H~t hw"·· vc.:i.r~ ;Jt' JTtcd}c.;.1 lr~tjnirn~··: Hnd dH' vlini::d :·::nd(.: .. ,, ,:lin~ 1 · .:d 

experic~~c, and clinical diagnoses of the second two years of medical ~raining. The core cJinicai 
imbalances serve to marry the mechanisms of disease with the manifestation~ and diagnoses of disease. 
Mn.lli' ;X>i:Hll•>!I undl'rl)'ilh: ratl:W<'V:' l>f <hl·<I~<' ..tr·· ..... t-J,-•.\::d 1n ~ f•\,' tJJ:';'' drni: ..i.I :n1Lnhnr;t-,.: 

0 Energy imbalance/mitochondrial dysfunction 

-.'! Digestive/absorptive and micr~biological imbalance 

'1! Imbalance in structural, boundary; and membrane integrity 

.. ...... ·. •:··· •. .. : .•.. • j·· ... 
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0 Hormonal and· neurotransmitter imbalances 

0 Imbalance in mind-body-spirit integration' 

Using this construct, it becomes much clearer that one disease/condition may have multiple causes (i.e., 
multiple clinical imbalances), just as one fundamental imbalance may be at the root of many seemingly 
di~paratc conditions (sec Figure l l ). 

Inflammation 

Heart Disease 

One Condition - Many· Imbalances 

Genetics& 
Hormones · Epigeneti~s · Diet & Exercise Mood Disorders 

Obesity 

One Condition - Many Conditions 

Inflammation 

' . 
· Arthritis 'Cancer 

Figure 11: 
Core Clinical Imbalances-Multiple Influences 

Diabetes 

The most important precept to remember about fonctional medicine is that restoring balance-in the 
patient's environmental input5 and in the body's fi.mdamental physiological procc5scs-is the key to 
restoring health. 

Const"4~ting the Model 
Combining the principles, environ.mental input5, fundamental physiological processes, and core clinical 
imbalances creates a new information-gathering-and-sorting architecture for clinical practice. '!'his new 
model includes an explicit emphasis on principles and mechanisms that weld meaning and mechani~tic 
explanations to the 

0

diag11osis and deepen the dinici<m's understanding of the often ovt'rlapµing ways 

things go wrong. Any methodology for conso·ucting a cohere!1t story and an effective therapeutic plan 
in rb(" C· .. lltcxi 'Ji' c.,;npk;\, r.i:n,nic iHi:r:ss 11111:'' L• t: fkxiblr-: :md ~daj'i.!\'':. i..ikt' :m ''l'r;l'l".1i,~n fo i: li::'ll ,·r:IJ 

compress and expand upon demand, the amount and kind of data needed will necessarily change in 
accordance with the patient's situation and the clinician's time. and ability to piece together the underlying 
t~:r<:.1<l:• uf <lyoill1Klh' l1. There: ar·' m::ay µall1~\ ::\'St._, ilir:cos: tb•"'t'ci~'l'C:. Jiu ::r;cc:rd1rJ; l fiJ.• nm<( C):p::nr.l w 

incorporate a much larger database of relevam information. For example, the Chief Complaint, History 
or Present Illness, and Pa~L Medical History sections must expand to inclL1de a thorough investigation or 

antecedents, triggers, and mediators. Personalized medical care without this expanded investigation will 
fall short. 

t•: . ' ' 
•• •• • ' 1 

:' ..... : : . .. ; ~ ...... _ ..... ·. 
"~ ... .. . .. 
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Distilling the data from the expanded history, physical exam, and laboratory into a 
narrative story line thal includes antecedents, triggers, and mediator~ can be challenging. Kry 
to developing a thorough narrative is organizing the story according to the seven common underlying 
nv·:~,~hJ.ni·n:'S that lnf·l:.tr~U<..r~ hr~ ~dtl: Jb{~ C'O:·!\·~ '~ ~: r 1 1CJ.i trnbhj~u:(e;'.: <:.i ~iJO\\>'J'l c:o :he. F!::'CUO~: ;,ti !\·J .... dl<t!"h' 

MatrLx Model™ form (see Figure 12). 

Oxidative/Reductive 
Immune Surveillance Homaodynamics Detoxification 

& Inflammatory Process ·'·~-=(·~;?>~~ & Biotransfonnation 

/~.·~~·~qr . .. .i~Ml~rE.,, ~):;·.-:~{_. 4~ YvJ · \_..4 • ..:t.:.:.. '\.'"'-./ i"·~< .'Fi:~ 
: "~~ ···j :.: ' .. , ~~··---~ ·~:: . ... 

• , . .._: ; . . · · "'\ ··~·~ ''\'" Hormone Ii 
<'! e Patient's Story Retold , ....• , ~A'i ~~Neurostrnsmitter 

Antecedents . . ,. ·.~t~ Regulation 
· 1Predi~posino1 ~zr"'· 

• · . L.\
1
. Psvchological 

Triggering Events ( =...,~ :: . & Spiritual 
fAclivetionl ' 'f ;L':1~ ··' Equilibrium 

---- - -- t 

.· 

Nutrition Status Exercise Sleep Beliefs & Self Care Relationships 

Oate: __ Name: ______ Age ___ Sex_ Oiagnoses: _____________ _ 

l!Jl0118 The lns1111J1e 10r func11""'' Med1C1no 

Figure 12: 
The Functional Medicine Matrix Model™ fonn 

Th:-: l\1.1.tri:, l•.lrll1 hdp~ or~ :u : i :~·? ,w,; 1.·ri:Hil.1;.::-. ;:ifuru1,;ti,m, ::~ i d :1lw ·:l.1.11li··~ :.h:· kYr:i.·:-f p;-.·:s•:Pi 
understanding, thus illuminating where further investigation is needed. For example, indicators of 
infb11m:ati,,n fJil d1t rnatnx rni.~IH i·•,:d thi:: cl!ll i·:·ia.n 1{1 r•0·q,1t::;t 1{· :·1~ J\'I' ,;r:·•,·i!K rnil,:mrn(:f,1r\' n1::rk{·r·• 
(such a~ hsCRP, interleukin levels, and/or homocystcinc). Essential fatty acid levels, mcthylation pathway 
abnormalities, and organic acid metabolites help determine adequacy of clietaiy and nutrient intakes. 
J\ .l:'trker.~ of d1: :o'X;t1c:1t10:1 (gil.i Ci!!\)lll·ll.1"11) ;\nd ·;1 ,ll:i.;1,)0, n ·1i: · •. hrn1r,-? Pr ·~· '.l •:D;:yrnc· li•: k: r·. · ~1·: 1:i:·:li' '· (,!:J 

determine functional capacity for molecular biotransforrnatiori . Neurotra11~mitters and their mt:tabolitrs 
(vanilmandelate, homo vanillate, 5-hydroxyi.ndoleacetate, quinolinate) and hormone cascades (gonadal 

and adrenal) have obvious utility in exploring messenger molecule balance. CT scan5, MRis, 
or plain x-rays extend our view of the patient's 5t:ructuraJ dysfi.inctions. The use of 

·.' . • 1·.· : :. : . : : . 
.· . • • • > "'· . ' 

: . 
r : 
' ' . ' 
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bone scans, DEXA scans, or bone resorption'markers'\()1• ~w. can be useful i..n further exploring 
Lhe web-like interactions of Lhe ma11ix. Newe1; useful technologies such as functional MR ls, 
SPECT or PET scans offer more compre~ensiv~ assessment of metabolic function within organ systems. 
Tt i:. tl.-: i:·r<·•'<:·i,~ ·:-1" c•>r1~pl·:'t•1•g :1 .:i:irrq:·reiii:·n:-J\'C·' ]);:11.nr, .wd i. · h>~:.-.:d .wd fh.n d1r:.:: in~ 1.l:.··::<i:· 1:11·.l W!.:.l m: 

the matrix that best directs the choice of laboratory work and successful treatment. 

A completed Matrix form facilitates the review of common pathways, mechanisms, and mediators of 
disease, and helps clinicians select point~ of leverage for treatment strategies. Howeve1; even with the 
matrix a~ an aid to symhesi:t.ing and prioritizing information, iL can be very u~eful to comider the impacl 
-:·f {·::l\:J: ~.1:;,ri~1bk Hf 1'~ \·{~ dirlt:·n·.r::: !{·:\'{·:J:s: 

1. ~i\lhole body (the "macro" level) 

2. Orgai1 system 

3. Metabolic or cellular 

4. Subcellular/miloc.hondrial 

5. SubcelluJar/gene expression 

Therapies shouJd be chosen for their potential impact on the most central imbalances of the particular 

reasonably comprehensive set of options from which to choose. The following Jist5 incorporate only a few 
c"ar111·J, ... ~· .:.f v~trloui; 1:ypf·~ .. ·,f' ir:1.crv<~t1li~)ll' ~\'· ith:n ;he::<-~ Vi·,,f• ,·[jffC!rt .. :·r: ll ~,.-.i_..;. 

1. Whole body interventions: Because the human organism is a complex adaptive 
system, with countless point5 of access, interventions at one level will affect point5 of 
H~·!~\·i!) in ~'~hr:·r .;. r,~~ti al \\1(·lJ. l·~:.r £·~~n·:tr·k·~ ~ ropc\'\'D' J;:; tJ1,:· 1:.·)1~c·:nt ~:; -s.~c.--i:, \vJlf ben(·VicJc?fl) 
int'iii,'ll'.•' 111( 1m1rn:nr. rcs~".·l1:u:. 11:d21r,nn1 l:."·r.I:<, "f' :.,·ii J\·11:phr,r.y1t' i~·wk "11r.i will l:r:iu 1r, 

decrea~e oxidative stress. Exercise reduces stress, improves insulin sensitivity, and improves 
ric1r;;--:jfic.·::1,;rL Tl:.·:lu: t;1g '.~:n·~~~~ r ... aod/(1r n111.,rr.1\'i1:i; :·:l(V:'··· litCHJ~J~"'·:nt·:;H} .. J11 n:Jlh.':..' :.''1r:i:.-<J1 

levels, improve sleep, improve emotional well being, and reduce the risk of heart disease. 
(lhan~~:n~:·: tlv:· .:\:(·: ·:~u-: h;1ve D':y:·:.1.:l l'·fl~ ... ,:t~ .. ·.n h(·:ll:h~ fr.:.;u :··.:·doc;ng inr-l:ur:n::rtion :,) :-,~vl·'r~;:·:g 

coronary artery disease. 

2. Organ system interventions: These interventions are used more frequenlly in the acute 
presentation of illness. Examples include splinti11g; draining lesion~; repairing lacerations; 
reducing fractures, pneumothoraxes, hernias or obstructions; or removing a Slone lo re­
establish whole organ function. There are many intervenlions that improve org.1111 funclion. 
For example, bronchod.ilators improve air exchange, therehy decreasing hypoxia, reducing 
oxidative stress, and improving metabolic function alld oxygenation in a patient with reactive 
airway disea5e. 
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3. Metabolic or cellular interventions: Cellular health can be addressed 
by insuring the adequacy of macronutrienls, essential amino acids, vi((lmins, 

and cofactor minerals in the diet (or, if necessary, from supplementation). An individual's 

metabolic enzyme polymorphisms can profoundly affect his or her nutrient requirements. 

For example, adding conjugated liholeic acid (CLA) to the diet can alter the PPAR system, 
,ii f .. ~c! t·<·d) ,,:e)~r:t \ ;n ~ d ro odnl.H•:· r.he d :~1.l.nnn uc·r/ : (:· q:+t)O~t~. ~ ~ . ~nil 'iO? Ho"''eve1~ in a person 

who is diabetic or insulin resistant, adding CLA may induce hyperproinsL1linemia, which 
is detrimental.1nn, 1m Alteri.Ilg the t}pes aud proportions of carbohydrates i11 the diet may 

increase insulin sensitivity, reduce insulin secretion, and fundamentally alter metabolism in the 

imul i: 1-rc-:~h:t(1il' 1 .• :itfrnt. S•li•!J'>P ing liw;- lktcnilk:ili<' TI p:ithv.-.:y$ \v1tb ~··•ri • ll· r1wnt:1.l ;:k<:.in<: 
and N-acetylcysteine improves the endogenous production of adequate glutathione, an 
essential antioxidant in the central nervous system and Cl tract. 

4. Subcellular/mitochondrial interventions: There are many examples of mitochondrial 

nutrient support interventions. 110 · ~ 11 Inadequate irou intake causes oxida11ts to leak from 

mitochond1ia, damaging mitochondrial function and mitochondrial DNA Making sure there 

1~ Sc:Jl;·'.ll'H1 l l'\lJl h:•]p~ .tlk\·i.tP tJ1ji; ]Jr<;f,(~m. Jrwdl'<';tWlf; ;::)r:• i;i: J.kc-: !f' \':ld Ill > JO'\•· \lf 1\1:' 

U.S. population) causes oxidation and DNA damage in human cells.:m Insuring the adequacy 

of antioxidants and cofactors for the at-risk individual must be considered in each part of the 
matrix. C.::arnitine, for example, is required as a carrier for the transport or fatty acids from the 
1:y lt•~··i i11fc) !Jh' m1t:1•. lit>11,!n:1 1 rn11,1·1;,·i11t; lh l' i:i fr ; .. ::vy ,,, h ·IJ. :\x;d.i.! 11;:: ,.:f L1il)' ::c·:d,, :111d 
n·:.;1.1J t 1PI .t\'.CP prnduc. i,;nt1. f:i pari1 ·n: ~ \dH~ }u \ ~:"' !· · ~,~ ~.: g! n l·! .; ·~:1 : 1 . \V""'i ~hf. · ·.1rn.i :.i !:<-' on d{·. r::Uf: ·;1; .- .1 : 

\: ~:n n~suit ~n fi:tr> ~:\i · :\~. und(·r~~('ios~ nir:· .. f..~::t (•}\_1,·1a. i tc; n .. ~ t f.H· k-H t:·ff:. ·ient rf1rn11:ii trv c.1bnli~rn. '" ' 1 

l\\n t~:il'~ \vifh 1l'"" l .. ~tr: lil~JH.~ lll.:'"..~' .1 lsc rl~:~iJ··,nti t .. , r: h'"~fl:l\'Jil :~-l[Jpll'; illtnt .. ttif.1n, 'H 4 

5. Subcellular/gene expression interventions: Man}' compounds interact at the genr level 

to alter cellular response, thereby affecting health and healing. Any inte1vention that alters 

NFi..:H t1,1\•;'in.~ tlw ,wt·ltu>.. h1wl11 1 ~" t1J Df\A, :u1d <W i i \'.llill~: ,;w:~~ d1.:i <::!J<'IJ'°l·' u1fl::1 n',11:tt01 !' 
modulator~ such as IL-6 (and thus CRP), cyclooxygena~e 2, IL-1, lipOX)'genase, inducible 

nitric oxide syntha~e, TNF-1,'., or a number of adhesion molecLJes will impact many disease 

conditions. 11 ~· 11 ~ There are many ways to alter rhe environmental triggers for J\l"Fi<B, including 

lowering oxidative stress, altering emotional stress, and consuming adequate phytonutrients, 

antioxidants, alpha-lipoic acid, EPA, DHA, and GLA.m Adequate vitamin A allows the 
appropriate interaction of vitamin A-retinoic acid with over 3 70 genes.'11 " Vitamin D in its 

most active form intercalates with a retinol protein and the DNA r.>:on and modulates many 

a~pecL~ of metabolism including cell division in both healthy and cancerous breasl, colon, 

prostate, and skin tissue.119 \1;1~mio D !:~:. key rrh· ~ rn r,~m tr ... 1Jiw~· i111·Ja n1rna1:..· 11 , r ... dni m1 

homeosta5is, bone metabolism, cardiovascular and endocrine physiology, and healing.'i~o 

Experience using this model, along with improved pattern-recognition ~kills, will often lmen the need 

for extensive laboratory assessments. There will always be, howeve1; certain clinical conundrums that 

simply cannot be a,5sessed without objective data and, for most patients, there may IJe a11 intducible 
minimum of laboratory assessments required lo accumulate inforrnalion. for example, in the clinical 

workup of attention spectrum disorder5 in children, heavy metal exposure and toxicity may 

play an important role. Heavy metal body burden cannot be sensibly assessed without 

: . i ... . . . 
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laboratory studies. Another example is in the context of the progressive, ongoing workup. 
When clinical acumen and educated steps in both assessments and therapeutic trials do not yield 
expected improvement, lab testing often provides rewarding information when focused on the unexpected 
outcomes in the progressive workup. Tht~ is frequently the context for focused genomic testing. In most 
initial workups, lab and imaging technologies can be reserved for those complex ca~es where the initial 
J:H•:· n•(·n1k1n~~ }.•Y·:O\'c; )!~St~U·!·. i,.'llC l1.J thr: ~ .. )~~of f!tru'f1un;tl ··:"q.·J;~:::\"t · : n·. 

Even using the functional medicine model that has been reviewed here, no single practitioner-and 
no single discipline-can cover all the viable therapeutic options. Tnte1venlio11~ will differ by training, 
licensure, specialty focus, and even by beliefa and ethnic heritage. However, all healthcare disciplines 
(and all medical specialties) can-to the degree allowed by their training aud licensure-use a functional 
medicine approach, including integrating the matrix as a basic template for organizing and coupling 
kno·,.vlc·:dg·~ :uHi ··l·u:1. ~°'"\ tl.:n,· r;ona) rnedjciof '::~D pr::·v·; cfr~ :l •"('P°ii"\!('rl l l:·tg11H:~"~ :1od :' 11nih1:· -:I ov:·dci 1.n 
facilitate integrated care. Regardless of what dL~cipline the primary care provider has been trained in, 
developif!g a network of capable, collaborative clinicians with whom to co-manage clmllenging patients 
and to whom referrals can be made for therapies outside the primary clinician's own expertise will emich 
patient care and strengthen the clinician-patient relationship. 

Part II: The Healing Partnership-
A Synthesis of the Art and Sci.ence of Medical Practice 

We form partnerships lo achieve an objeclive. For example, a busines~ partnership forms lo engage in 
::ornn,cr·:i:i.l tnln~·~H::(.··rtf thr f:n,~n··i :1l :::.>ln:, l rn: ::"TiJ~(" part.rv~ (.,bt1:, thtTtl~ :o ;.,: :.dd :' ··~tr;ng; ·-;ut.·r .. ):·:i\·(·. 
home-centered environment. A healing partnership forms to heal the patient through the integrated 
application of both the art of medicine (insight driven) and the science of medicine (evidence driven). An 
effective partnership requires that trust and rapport be established. Patients must feel comfortable telling 
lht'<r :ih)r>~ and 1"•11••,:ling 1:1\inrnk ,r:101 ni:,ti·"ll :,1,rl ~1~·11,C•' :\i:i ~:\'f,nt~. 

The characteristics of a therapeutic encountel' are fundamentally different from a lzealingjmrtne1:rhi/~ and each 
·',01t.l'f,t':' fr01n ~.p1' 1.tfiC :"111!>!1'1~1':' i!1 ll':llllin1;. lil i.i1r: rhl"r.l/:Ull\' l'1l'.1)i,<J1l':r, 1\w n:i..i.ti· .·ll:'il!fl j~)rnt:' V:• ol'i:'<:S~ 

and treat a medical problem using (usually) an organ system structure, a differential diagnosis process, and 
a treatment toolbox focused on pharmacology and medical procedures. The therapeutic encounter pares 
do\vr: the inftJrln.:.Hil'Hl t"l:"l\.' l·n'l\V1:it:r: ph;:JH.:inn ~tr:d J.'':~lcn~ t.:"' tht' n:ulir!1Ull! ne:1·.:.ttd lf,, Ff · ~nril y ih·" "'i'~~~it! 

S)'Stem domain of most probable d)'sfonction, followed by a sorting system search (the differential diagnosis 
heuri.itic). The purpose or this relationship i~ to arrive al the mosl probal)te diagnosis as quickly a~ possible 
~u1d ~tk<t <tJ1 intet\r~:.itJG.:J l:r.1~'·-:\ ,,n pl"{)l1~1Uk. (..ffJ(:.lt\', · rhr~ ?°'"'l.:tiG:J.'$i::.;:> ~~ ,!, k.ft l.~l-.i:.n··~.~uith~d ~:o .. n\·::·n .. ~.t:Pu 
controlled by the clinician, steeped in Bayesian statistics (EDM), and characterized by algorithmic 
processing and statistical thinking.m. ~22 

The functional medicine healing pa1tnersl11p forms with a re.Jated but broader purpose: to help the patient 
h··:·i:J 1:-}· i(kn:if~\·ioP, i!1C' ·110dc'riY:or.: cnr:·ch:m:~JTtf .i:w[ rnfi1wn.:·:·:·; :h.~1 !Ot't:H('d ,'t''t.-! tO:lli:~•\C i(' f1'!ed;;:;c:· thf 

patient's illness(es). This type of relationship emphasizes a shared responsibility for both identifying the 
causes of the patient's condition and achieving insight about endu1ing solutions. The healing partnership 

t~ critical to the delivery of personalizyd, -!Jlstems medicine, and to manage the uncertainty (choices 

! ~· 
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llll<ltr 11,;k; inht'J wl in dm:L·,,l pr.1:.:t1·:e. lk·L\ Ill the ht<;iin~: p. 1 11:«:r~lli1;. •I\' h1 ;cl !hL· 
appropriate utili7.ation and integration of left-hrain and right-brain functions. 

Germane to this discussion, Dr.Jerome Groopman-quoted previously in Chapter 4-states: 

~ . 
- i 

So a thinking doctor returns to language: "Tell me the story again a~ if l'd ntver heard ii what 
you felt, how it happened, when it happened."~21 

·! 

In language, we have the fullest expression of the integration of left- aud right-brai11 function . La11guage 
is so complex that the brain has to process it in different ways simultaneously-both denotaiively and 
connotatively. For complexity and nuance to emerge in language, we need the left brain to see ·the trees, 
the right brain to help us see and understand thP. forest.'m, 'l'l~ 

lb gra~p the profound importance of the healing partnership to the creation of a system of medicine 
;3,{it·:;1!1).!.<-. t·.· ~hi:· · l· ~ <r:i~Pd~i 1:0( di<· ~~ J:,1. ( cr:tttr\~ Vd: oto:·d lo L·r1< f-h· :J.~idrt.•; tJ·:1:· h,\: :.D c:- o( ho:·::! tr:g- ::1n-:l n~ 
role in the therapeutic relationship. We have noted an emerging body of research in this area.'126

· 127· 120 As 
Louise Acheson, l'vID, MS, Associate Editor for the A1111aL1 rf Fami~v Pmclice, articulated recently in that 
journal: 

! 

It is challenging to research this ineffable process called healing .... Hsu and coUeagues asked 
• fr,1:'t1·: ~\"("1.lP~ ,,f 1n lf:O:\:s. [.1hp·1l:J~l~S ~ i·~dJ(".11 ~1"$i:\t •. 1.uu: .. ~.ut:i :·D.ud·~n :ir gel·~::-r·~d } J,~fi('tH: !{i d··f!nc 

healing and describe what facilirntes or impedes it. 11
" The groups 11rrived at surpnsingly cunvergent 

definjr;')n~ · :~He.d.:n~· J$ ~ 1 r.h'.::i1.\Jli1~ pr1~, ·,n;:-. ·)f rr:t;"c)i.''!:".tl>~: fr(1ry1 :'l lr~:tr:1:.\ di° ,;J;:···~, l:·y \Yi't"krr.~ 
toward realistic goals, restoring function, and regaining a personal sense of bala.nce and peace." 

They heard from diverse participant~ that "heahng is a journey" and "rd;inonships are essenrial to 

healing." 

In the 20th century,.contemporary medicine, traditionally considered a healing profession, evolved 
away from the role of healer nf the sick to that of curing disease through modem science. Research into this 
transition reveals that healing was/is a~sociated with themes of wholeness, narrative, and spirituality. 
Professionals and patient~ alike report healiug as an inteJJsely peqo11al, subjective experieHce i11volvi11g 
tt reco111.:iliatiu11 uf mea11i11g fur <111 i11.tli\lidual ,u1d a perc.:t:pliu11 ur wliule11i::ss. Tlit' biumt:dicttl 111udd as 
r urn'1H1~' \·rmt·h~li i\·r:l 11" lrJitg<>r c'Jh<)nljY\~:~,·~ th.-;se tr .. 1rln.1,m..il r;l:::ncrr:ri~:ir:s kr pr::H:ti• irJ;,r-:rs. Hr-: .. di::g !11 

a holistic sense ha~ faded from medical attention and is rareiy discussed in biomedical research report~. 
Contemporary medicine considers the wholeness of healing to be beyond it~ orthod,oxy--the domain of 
th<:· ft 1 1ft:l,'JL'llliftc (\II·."! llOlllfa' di1.•:11. 111 

Research into the role' c/ heali11g i.t1 the medical enviromm:nt has recently generated some thoughtful aud 
robust investigations.John Scotland his co-investigator5' research into lhe heit.ling relationship found ver)' 
similar descriptions to those of Hsu's group, mentioned above. The participants in the studi112 articula'ted 
a5pects of the healing partnership as: 

'\ 

1. Valuing and creating a nonjudgmental emotional bond 

2. Appreciating power and consciously managing cliuician power in ways that would most 
l.·i: n:-.Jlt. !.hr• [ ... !Lio :f 

3. Abiding and displaying a commitment to ca.ring for patients over time 

'":;· ·· . 

; . 
:l . .. 

; . 
'.: .. ·: .. " .. ~ ·~; .. . . ...~ .... 
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Three relational outcomes result from these processes: trust, hope, and a sense of being 
"nown. C!mi::i;,r; c···mp""t.cnc;1". f fr:;1i f w:lit.i.1<· tlv"~( · pwc ::~:;··:<.;ire~.- If (>"nf'i· h1':··: . f·tr:n1 :on.i.i M It'.. 
management, mindfulness, and knowledge.'1'1'1 ln dti~ 1 il+: soil. tlw l1<·~1lmj;! p..11 tm:r,,htp ihiurd1"~. 

The starting point for creating a healing partnership is the patient's experience: People, 
not diseases, can heal. The integration of brain science research discussed in Chapter 4-to frame 
and apply right- and left-brain functions to create a mirulfal,, insigh!fi;L context-;-enhances the healing 
partnership during the therapeutic encounter. Mindful integration of brain function is at the heait of a 
healing partnership. Some of the basic steps for establishing a healing partnership indude: 

I. Allow patients to express, without interruption,"" their story about why they have come to 
sec you. (This is an daboration of the Chief Complaint and Present Jlluess.) The mrurner 
in which the patient frames the initial complaints often presages later insight into the root 

I 

causes. Any interruption in this early stage of narrative move~ the patient back into left-brain 
processing and away from insight. 11~ 

2. After focusing on the main complaint, encourage the patient's narrative regarding their 
1:1ri: ~<·. r:1. i.llnc·.::1:({'~). Gl .:1riJ1<:.1ti:)l)~ 1: .. 11:1 b.: t:licitr:d !:-\ f'11.niH· r ope:1 .. u1•.k·:i -: ; 1. ;,"qi:::iiH.~ (<-.. g., ·'t-·ll 
me more about that"; "what else do you think might be going on?"). During this portion of· 
the inteivie\V, there is a switching back and forth between .right- and left-brain functions. 

• D1.trLllf{. chi~ ·: cH1vr:r.~ .. 1: i·:·n, ~i!;T1! : rind ~yn1pt·:-rns ,/ d:i.o pn:~(·:n1. oil.oc:..;:: ,,, ..... · h~tribut-:·d I.·)' :!J, .. 
practitioner into the Ftulctional Medicine Matrix Model form, according to'the fu11ctio11al 
medicine heuristic sorting system described in Chapter 4. 

• ']'he·: p~:rs)(J~ !!; dt·;1.C-~} (t:i nc·,.,l by ~:r: ~::~St:'S~trt•·'O l or p.: ob.:d:/t: 1 :r:· !~:rl-, ir1g C: ~l ~JS(·~· .. or b~t:i·'d •)!) !,! t··: 

robust research evidence base about common underlying mechanisms of disease-and 
ongoing mediators of the di~ease. 

3. Next, convey to the patient in the simplest terms possible that to achieve la~ting solutions to 
the problem(s) for which he/she ha~ come seeking help, a few fo11dame11ta.I questio11s must 
be asked and answered in order to understand the prohlem in the context of the patient's 
personal life. This framing of the inteiview process moves the endeavor from a left-brain 
compilation to a narrative that cncow·ages imight--based on complex pattern recognition--
about the root cause5 of the problem. 

4. Explaining the structure of the next step helps the patie11t participate i11 a jouruey of 
exploration about their illness--and their search for health. At this stage, partial c:o11t:rol is 
handed over to the patient with the statement: "Witlwut your lie!/~ we cannnl unt!ei:rta1ul_)l()U/' medical 
problem in the depth and breadth.you deserve. "Leo Galland, MD originally articulated the structure 
for the patient's part of the investigation in his antecedents/triggers/mediators schema (ATM 
modcl).m (An excerpt from his out~tanding chapter on this topic in the Textbook ef Functional 
Medicine is included in the Appendix.) 

n11f\.c~1:;.:r1:t: l·'.'M'.':.t~:d on 1J1( rht':,;,·:::it:.tfJt' {''n''X:r:tf.! bw~ :f:1if:;.:t,:,·!h !· 1t1nd :h.:! r;l\1w:::t;1:, 111H:f n:p: lite (J·lll":\C~. !1'.•'·'· t.·f 
l>)fl\t·! s.~1 ll>ll '' :li::n ti :c· tfr: t 1[~ ·c..·cc·ncb. C•r i•": s. c .. ~(:c:i ·k;!yu1g I!!•'~ J1~:i1c;1r :.ti: c.·ppc·! l·i:t:1Y I-> f·'l:flh. J<~·;}.rn.u1 

DB, t:l al. The dlhl ur ptiysirnlll bt:lmvi•>r OU thr <.:ollt:LllOl I of <l,11 .... A1111 Iut~l 11 Mt<l. 1984; l 0 l :G92-9G.) 

. . : .... ~ 
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j, 

'","'1 ··-.:· : .. 
I ' , ·, ;· ··• "•; · ... ........ · .. ' • .. -· ~ 

a) For determining antecedent conditions, the following questions are 
very useful : 

\'VJ t":n '\\'!l:::. rhe· f)I\"~( nt prahi~r:·t 111..'f ...t rrn)bJ..·1n? \·\'L~n yvrn. y-.."U !h.,,. r.if' fj:j _.: 

problem? 

b) For triggers, the following question is critica.I: 

' ·- I . ~ . . ' . . . I 1 1 • I \ ,,. • • \'\: l 1'11 r, ' l l · 1l 1rm~~ , ,tr ! 1<:111'' ~, r1r ,.,.,_nf ~ "'" "tl l t"Ci tr, ltl I t1 1ll' I k f ::·r, : 111 11':' : ,,·;I · n >t>n: 

and stressful personal events are examples, but illustrate quite ctiflerent categories 
.·.f rr~ t?,· ~.~ '"i'~ · . ' J)· }~;:~1: r~: by- 1h crnfc J v i: ~ . H'C u~. 11aJlr in-:,·,1 ffl<}' ~ r:t tlJr di~:ca::c l .:·nTt ~H j on, $~: 1 

triggers must be viewed within the context of the antecedent conditions.) 

• "f'Jv:·re C.t !"! l:.t: i(.··-:cift( l: ~t'd), l t · :n. cJ( ~:h~t:. J ~(·:. ~ n thr• !·"Hi er:f.':. H · .[j\•! 1tt~. > .. hf(·~~~·k, :::id 

environment. Many diverse fact~rs can affect the host's response to stressors. 

• Any !Ji' th~ l"'.ifl' ''iirnl·,.,_i ir11b::i.1iltl':'. dtsf.U~~t'.! ::<Jr,;::; ~tr: "! ·~iwwn on tlw Fuiwt1r;•:id 

Medicine Matrix Model, can transform what might have been a temporary change 
u1 homeoscasis into a chronic allostatic condition . 

It help~ at this juncture to emphasize again that the following issues are elemental in forming a healing 
partnership: 

<11 Only the patient can inform the partnership about the condi_tions that provided the soil from 
which the problcm(s) under examination emerge(s). The patient literally owns the key~ to the 
joint deliberation that can provide insight about the process of achieving a healing outcome. 

-II The proft'ssional brings t'Xpt'rit'nCt', wisdom, trJols, ;ind tec:h11iqt1t's tlrnt rn11 he ;ipplit'd tu the 
journey of healing. The professional also works to create the context for a healing insight to 
emerge. 

QI The patient's information, input, mindful pursuit of insight, and engagement become "the 
horse before the cart." The cart carries the clinician-the person who g1.1ides the journey 
using evidence, experience, and judgment, and who contributes the potenti!tl for expert 
insight. 

The crux of the healing pa1tnership is an equal i.nve~tment of focus by both d inician and patient. They 
work together to identify the right places to apply leverage for change. Patients mtrst commit to engage 
both their lefi:-brain skills and their right-brain function to inform and guide the exploration to the next 
steps in assessment, therapy, understanding, and insight. Clinicians must also engage both the left-brain 
computational skills and the right-brain pattern-recognition functions that, when used together, can 
generate insight abot1t the patient's story. 

. .. : 
'' ,, f"'•· .:. 
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Two patient case studies (presented below) provide a glimpse into a fuf)ctional medicine 
praclice and the healing partnership that is necessary for ·success. The Appendix conlains a form 

developed by IFM faculty for enhancing the pattern-recognition process in ulcerative colitis. 

I . 

Patient #1: Kikuchi syndrome in an 18 year old female-insight from the 
healing partnership 

Lila was an 18-year-old female transitioning from high school to college, who duri.ug 

the interveni11g summer experienced rapid onset of uuexplaiued fever, profou11d fatigue, 
and lymphadenitis, especially pronounced in lhe cervical region. H.er exlended family 
included physicians, one who lived locally and led the initial investigation. The differential 
included lymphoma; because of the seriousness of this possible diaguosis, a biopsy of 
the enlarged ccivical lymph nodes was completed cxpcditiou5ly. fortunately, the biopsy 

was more consistent with Kikuchi syndrome than lymphoma. The pathology of Kikuchi 

is a histocytic necrotizing lymphadenitis. Her ANA wa~ positive at l :320, ~peck.led. 
Kikuchi syndrome is presume-d w be an immune response of T cells and hisLioryles lo an 
iufectious agent, probably viral. At this poiut, I wa~ asked to consult with the patient and 

her paren t5. 

The patient was articulate, intelligent (she had been accepted to Harvard), and appeared 
recovered from the acute phase of her illness. Her father and mother were both present 

during the consultation. Lila was asked to narrate her story. During the telling of her 
story, T sort.ed her symptoms and signs using Lhe FM Heurislic. (Chapl('r 4) and the 
Functional Medicine Matrix Model (discussed above). At the end of recounting of 

her story, I explained to her and her parents the functional medicine sorting system, 
postulating that what we now knew from the history, lab results, and the biopsy wa5 that 

Lila's immune system had probably been activated by a triggering agent (e.g., microbe, 

toxicant). I explained that our job now required forming a partner5hip, using Lila's and 
her parents' experiences through thi~ episode of illness and my experience with immune­
mediated illnesses to build a hypothetical slory togethe1: 

I further explained that we would need to consider the conditions in Lila's family and 
"habits of living" history that could be antecedent to her illness. I explained that we 

would then move to the possible triggers in her recent pa5t that might be causal or 
correlative in the acute expression of her illness. I explained that once an acceptable 
model emerged from our joint i11q1.1iry into the antecedem:~ a11d trigg~rs of her pre~e11t 
illness, we would evaluate Lhe possible probes thal mighl elicil further informalion or 
generate treatment plans. They agreed to work together with me using this partnering 
model. 

They were not aware of -any exceptional family history of autoimmune or other immune 

dys-regulatory illnesses. The family's lifestyle, including eating and exercise habit~, wa~ 
laudable. We next addressed the issut:s of triggers. We knew from reading rest:an:h sources 
oi1 Kikul:hi syndrome Lhdl lhe mosl co111111011 t.:duse uf lht' ly111phade11i tis associaled wiLh 

the syndrome wa~ a microbe trigger. The parent~ were hopeful that we could perform 
lab analyses for a host of potential viral agents. Lila interJ"Upted her parents at this 

point to advocate for quite a different possible cause. 

,. :. ·l 
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Lila recounted that she had been seen in the regional dermatologic referral 
center for her worsening acne vulgan'.~. The Lreatment recommended by the consulting 
dermatologist was a sulfa-containing antibiotic. Before coming for consultatiou in my 
clinic, Lila had posited to her dermatologist and her primary care physician that her 
lymphadenitis wa5 an adverse drug reaction. She and her parents had been told that the 
·severity of her illness, if caused by a drug reaction, would necesmily be accompanied by 

a rash; she, however, was absent a rash. She had been advi~ed to continue her amibiotic. 
Her plU'ents retreated from this inquiry in the face of the authoritative disclaimer !Jy both 
the specialist and the. family doctor. 

Howeve1; Lila did not retreat from her insight. We discussed her u1Luilion (insight) and 
hf.'!' !'1".;.t~Oilll1g. ()H {ih.~ j '..l~j~ · ~·( ht,r h~'pUi Ji~~~j~: '-'' t J0itlt1y t'~ n,\h~:· ·~J .t r·Jar;. fi ;at JilCi: !dt-·J 

abstinence from her antibiotic. I advised against a planned back-packing trip to Mexico 
because of possible toxicant exposures in that environment that might confound her 
clinical story. We chose to call this a therapeutic probe with my added advice regarding 
i~'Jhw-tlp. 'Wl'. plc1rnwrl J. k1w :ilkrg:-· ri :<:I ;ind rlr-; t ... ~ifr. ati...i t pn1:-·r~,;:1 IJ" lb· SJOl} ·ll· W;p 

._,f ~ tnhJViug tbt=• 1 rigJ,;"<.1 r1 fl ~ a~1 ~:1lt [ ·n_"l\.l!'\J {tl ]',,, J.ll i1!$UJl°i: :h.>nt. iuttrVc.~h li rJ i : .,I 

That evening, I received an email from Lila with the following graph of her illness: 

Kikuchi/Sulfa limeline 
Bogan,6/16 I 2pm 1121 ·I 

10.00 ]t====~--t--t---~· __ _.:_ __ 
8.0011=====~t--I--~~·~=== 
. !:~~ ~-tt~~=======~=::::l===i======l~======== 2.0011~~=f==~=:l=-i=~~t==== 0.00~ _..,_ _ _ 

6/16 6/23 

Burrips eppaar &m 

KEY: - Initiation of taking sulla drug 
1118 • 8 Single re·inlliedon ol sulfa drug 
- Stopped taking sulfa drug 

Outcome: Lila has been asymptomatic following continued abstinence from the sulfa­
'-l'lltaillin~ ~rntfr•1c.itir. .. She 1:;1:• startl'rt her first sci:w:•\<'r,.u Harv::rd. T i:r-· •Ltdt'r:t h(;.1.llli 

center physician became very interested in her story and h<L~ provided reguhu· follow up, 
induciir1g l<tb. HC"r ANA titt:'r h;is ~!owl)' rt:'tln·nt:'d to norm11I. No fi1rtht'r intl'Nt'11ti1.111~ 

have been required. She ha~ sought 11011-pharmacologic treatment intervention~ for her 
aerie . 

.,.. " ··· . 
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Patient #2: Ulcerative Colitis in a 45 year old female­
providing a context for insight 

: I 

The next ca~e illustrates the use of this same model: the pursuit of an antecedent and/or 
initial trigger for illness (these categories often overlap considerably)---Lhat is, we looked 
for causes underneath the surface explanations f?r her condition. This 45-year-old female 
pn>:«»H~·d Cll lny dli,·t l ~•r lB~- :in i divtrli• ulitr:: \1•ith ::i rr;,·•;nt lii~t·' rl' .-.f iwin:•~<•J,~u,,11,1· 
for infectious colitis. The patient's primary residual postsurgical complaints were diffuse 
abdominal pain and loose stooling alternating with constipation. The revie~ir of her 
present illness revealed a history since·her mid-twenties of "gut prohle1m" (her words), 
inclucling i.ntermiltenl loose stools w~lh alternating cousLipation. She had also over the 

years become intolerant of a plethora of foods. As a i:esult, she had received thorough 
work-ups for food allergies and intolerances and was trying to follow a rather patchwork 

diet plan in response to these previous lab evaluations. She had received imaging ru1d 
endoscopic procedures. However, sire had not had follow-up colonoscopy since her 
surgery. We discussed the need to do follow-up endoscopy to evaluate her present 
symptoms (to rule out possible post-surgical a~esio1~s complicating stool passage). 

The conversation soon shifted fnto the ATM (antecedent5, triggers, and mediators) 
portion of the investigation. After describing the joint responsibilities for a deeper 
understanding (insight) regarding her GI maladies, we moved to the questions regarding 
antecedents for her condition. She denied an)' family hi.~tory of similar GI illnesses in her 
siblings. T then asked the question: "J:11/1en was tlt.e preJenl pmblcm nnl. n pmblcm? Thal iJ; when 

.1\~ ti·ds poi111~ Ollf ·:L)n\'{·~)s.~:.[.:.n !"t 1 )ppc·~d. Sh(· fnL)~r~d .~ i;,:t t1i1~ri:·11~, . ..:~··d .~nd 1.d.:t:·d 11) • 

consider the question IUrther and more folly answer it when she next returned. At her 
next appointment, she returned to the question, stating that she wanted to share an 
~·~J'<'rl-'11· ,. th::• 1ir•;c~,kd lll'!' iir>:. ''J.'i''''li: ... r C.l in-;:"l>Jli:;: Slw iii:d U1.:1,,J:•·1,m) n•,1 

shar~d this 5tory with any physician before in the con Lexi of Lhe clinical workups for her 
GI problems. She then told the following story: 

l lefr home at an early age to escape my father. He sexually abused me and 
my sisters. There did not seem to be any 'way to stop him; my mother seemed 
powerless, even when she walked into an abusive episode. In clesperalion, I left 
my sisters and my family, married and moved away. 

My mother called me om: afternoon, years after my leaving home. By that 
time I wa~ a mother myself, l1avi11g rnanied and started JnY ow11 family. M)' 
mother was quite upset and.related that one of my sisters had mTivcd at her 

door, confronting her with the accusation of my father's sexual abuse of her in 

childhood and Lhe lack of protection by ow mother. M)' mother wa~ adarualll in 
her denial ·or knowledge of such wrongdoing by my father (my father had died in 

the intervening years since my leaving home). 

I was silent for a moment 011 the phone \\~th ruy rnothe1: I the11 rnude a choice 
to placate my mother; I responded to her distrcs~ with a lie: "Mother, )'OU know 
~ow my sister is; she is so hysterical." 
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My respome seemed to ~eLllt: my mother down. HDweve1; now ll1aL vou have 

asked, this was the beginning of my gut pr~blems. l stulled that lie ;bout our 

childhood \\~th our father deep down into my gut and my gut has not been 
norma.1 since. 

Outcome: ~1y patient's therapy for her GI problems ha~ :l:ieen guided by both this 
insight r_cgard.ing the origim of her illne~s as well as by my professional expertise in the 
area of both mind-body connections and GI physiology. Her therapeutic interventions 
focused on the 4R functional medidne approach to G~ dysfunctions'1'16 and EMDR 
psychotherapeutic modalities developed for PTSD117 (an approach that has emerged from 
w:.1·!.:. \\"!th r~·1.nn1!tlf.~ CJ:- fr1);·:1 t.!ir• (l i:lf \•Vir :<rid th··:· •\ff.'.h.;11·~t:1n 1:·,d Jr;·111 c1:inf·l:.:1~: . Slw 

now report~ no further problems referable to her GI tract. 

Our healing partnership helped elicit the insight~ that focused our attention on a 
fundamental issue that ~as critical to her healing. Without the supportive, mindful context 
that encouraged her insight to emerge, we would not have had the comp:ehemive patient 
slory lhal was necessary for resolution of her problems. Tn this journey 1ogethe1; both 
kfi-br..1rn (A'li:f)'<rJ.ti,'ll (<.lini1:':l ~nd ~.ci<'Ht.ifv r-,v•d<'il' , • ..ll-.,:1r tl;r onpcrt..ln:,• ,,; rhr: ·i"i\ 
GI dysfunction program and EMDR therapy in the context of PTSD) and right-brain 
functionality (a context for insight) were necessary. 

As described in Chapter 4, insight researchers call this "aha" experience the moment ef categmical insight. 
The epiphany regi~ters a~ a new pattern of neural activity in the prefrontal cortex. The brain cells have 
beer1 altered by the breakthrough. An insight is a restmcturi.ug of informariou-it's seei11g sornethiug in a 

completely new way. Once that restructuring occurs, you never go back.'1'10 

Summary 

oriented, personalized medicine that recognizes the common uuderlying mechanisms of complex and 
chronic disea~es that cut across multiple organ systems to shape a patient'~ trajectOI)' toward health or 
disease. IFM's model of comprehensive care and primary prevention for complex, chronic illnesses is 
grounded in both science (the Functional Medicine Mat1ix Model™; evidence about common underlying 
mechanisms and pathways of dhcasc; evidence about cflcctivc approaches to the environmental and 
lifestyle sources of disease) and art (the healing partnership and the search for insight in the therapeutic 
encounter). We have shown how this approach offers both a conceptual model and pragmatic tools that 
help to integrate the best of emerging models in both conventional and integrative medicine. When 
practiced with an explicit emphasis on the importance of pattern-recognition and heuristic competencies 
inh.~:·r"{··n~ tn Jig-lJt .. t,r.1.ln fl.in\· tlo11. ~1 lH·~.~l}nt.~ pacrn('i'fh:p c.~n fl(~uri~.h! i:tHght ,. ~:1: be H(h!(·\;r::d. hJ:d n broad 
array of assessment and therapeutic_ tools can be utilized. We can produce a nundfal medical practice 
paradigm shift that can encompass the uniqueness of each person, deriving probabilities that arc clinically 
meaningful. · 
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As articulated in Gerd Gigerenzer's thoughtful book, Rationaliry far Mortals: How People 
.. Cope with Unceri,ain!J) heuristic processing (right brain) and statistical thinking (left brain) are 

"comp!ementary mental t.ools, not mutually exclusive strategies; our minds need both."'l'1'1 Through thi~ 
uniting of competencies, we can incorporate the strengths of both science and art to craft an effective, 
personalized, and integrative approach to patient care. Without both elements steadily at work, we will 
fin·.! ;? r'X-'.''" pl i-:·11:1 lf y d jffi,:u11. ~-:· a ·:Hr·"~~ st 1'>: ,.,,,.,f ti ~h th .. ' ,.~ pi·k. J'm. i: .J' ::! i: on1 c d 1: . 1·' ~!.i'~ ; !::1 i· .: ! !. ! II'' cl: .,d ie1 :,<r) • •i 

21st century medicine. · 
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