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The therapeutic use of ionizing radiations is predicated on
sparing normal tissue effects while attempting to achieve
lethal effects on tumor cells. From quite early in the his-
tory of radiation therapy, it was apparent that there were
striking differences in effects in the panoply of normal
tissues. Although there was early appreciation of some
late effects in normal tissues, often not predicted by acute
reactions, only in recent years has there been full docu-
mentation of the slow and progressive increase in severity
of late damage. Pathophysiological mechanisms of acute
and late radiation effects are better understood today (2),
but interactions of other modalities with radiation therapy
require constant monitoring to recognize and mitigate un-
toward sequelae.

The work of Stone (3) is a classic example of unantici-
pated late effects, which resulted from irradiation with
fast neutrons. Acute reactions were moderate and tolera-
ble, but the late sequelae were so marked that there was
little interest in pursuing therapy with fast neutrons for
nearly three decades.

The Late Morbidity Scoring Criteria were developed
as a joint effort between physicians with renewed interests
in fast neutron therapy and Radiation Therapy Oncology
Group (RTOG) staff. In the late 1970s, the Neutron/Parti-
cle Committee was one of several modality committees
of the RTOG. Recognizing the results of Stone, this com-
mittee, led by Lawrence Davis worked with RTOG staff
to establish criteria and scoring for possible late effects
from fast neutron radiation therapy. Investigators from
the European Organization for Research and Treatment of
Cancer (EORTC), led by William Duncan of the Western
General Hospital of Edinburgh, wished to have common
toxicity criteria in anticipation of joint studies.

RTOG Protocol 7929, an international registry of pa-
tients treated with heavy particles, was started in 1980.
At the annual meetings of the international participants
in particle studies, there were attempts to monitor interob-
server variations in scoring effects in normal tissues and
to seek consistency in reporting toxicity, but no publica-
tions document these efforts. The first prospective trial to
use the Late Morbidity Scoring Criteria was RTOG Proto-
col 8001, a study of fast neutron therapy for malignant
tumors arising in salivary glands.

Although the RTOG began to use these criteria in re-
porting toxicity in patients enrolled in all studies from
1981 (beginning with RTOG Protocol 8115), the criteria
only became a published part of protocols in 1983. At
that time, statistical methods began to be used, which
presented time-adjusted estimates of late effects, the ratio-
nale for which was described by Cox (1). It is now consid-
ered standard to represent cumulative probabilities of late
effects with methods similar to those for estimating local
control and survival.

The Acute Radiation Morbidity Scoring Criteria were
developed in 1985 as complimentary to the Late Effects
Scoring Criteria. The National Cancer Institute promul-
gated standard toxicity criteria in 1990, but late effects
were not considered. An abbreviated version of the
RTOG/EORTC toxicity criteria was published by Win-
chester and Cox in 1992 as part of the Standard for Breast
Conservation Treatment.

The current RTOG Acute Radiation Morbidity Scoring
Criteria are presented in Table 1. The RTOG/EORTC
Late Radiation Morbidity Scoring Scheme is detailed in
Table 2. In both tables, 0 means an absence of radiation
effects and 5 means the effects led to death. The severity

Reprint Requests to: Dr. James D. Cox at University of Texas
M.D. Anderson Cancer Center, Box 312, 1515 Holcombe Bou-
levard, Houston, TX 77030.

Acknowledgemenis—Supported by Public Health Service
Grants CA-21661 and CA-32115 from the National Cancer In-

1341

stitute, National Institutes of Health, Department of Health and
Human Services.
Accepted for publication 30 January 1995.



UOISISAIP
[emoq 10 uoissalduwoosap
aqm Suumnbar ured
feurIopqe;uolsnysuer
Suinnbar Juipesiq [H
‘uonjeroyred ‘uononnsqo
QML 10 JNOBQNS ‘SNIY]

AIessaoou uoneqmul
10 Awoisodyoen
Y sisfydouray
1o 1opwns ‘vaudsAp poyIe

e[Sy
‘uonerojrad ‘uonerdom
‘uonannsqo eiduo)

SISOI03U
pue[3 KIeales aindy

ssouyea(g

([eIae[iq 10
[eI21B[IUN) UOTSIA JO SSO]

SISOIOSU
10 afeyuoway ‘UONLIAD )

JO SISOWR)BWIAY/UOTIEIIPU
dsap 210498 ‘ured
{eurwopqe/oddns [erojuared
10 oqm Sunmbar Suniuwoa 10
/% eosneN “woddns persyuared
10 aqm) £)-N Suunbar

10 surfaseq yuowleanard woxy

SSO] 1M 945G] < UM BIXAIOUY

PWIAPD
proudAre poyIew ‘sjepnxe
SNOULIGY JUSNUOI/OT00IRY
Suinmbor ured 1es paudja 10

ured jeory) ‘yseads pazadsriyp

uoneluswieradLy

Io spmy "A'1 ‘aqm) Su1paoj
O-N Summbaz (sureseq
jusuneanaid wory %61

< 507 WS1om 10 uoneIrpAyap
ynm erSeydoudpo

o erfeydsAp a10a0g

palefa1

Srup jou ‘smyruunysisnoeodLy
snewoldwAs/aoneuwrenbsap
ISIOW 10 9FIeUISIP

M STINO [RUIAXD JIDAS

surupeydoued

Jewioone[d anoe/sprey
Tensia Ul 10 A3noe [ensiA ur
2582199p 2AN09[qO/UONRIAIN

[2OLI0D 1A STINRISY 124G

onooreu Juumbal
ured 219A3s apnjour Aew

/STISOINIY SNOULIQY JUSNPUOD)

sosaeue
Suunnbar ured [eupwopge
Jsonawanue Suunnbal
SunIWOoA 10/29 BIsSNRU
Jautfaseq juauneanaid
woiy ssof WSrom
%S1= > yim elxarouy
QAISSTTIUE
Suwnnbar ySnod
jonooreu Sunnbal jou
BWAP? PIOUSATE P[IW JO
ajepnxa snouuqy Ayoyed
‘rearyy 210s ‘ured res
DaLIS)a1/5ZI[eI0A 0] J]qE
1nq SSAUISILOY JUISISIO]

11

pmbr| 10 sarnd amnbax

Kewy/sotsagreue orj001eU

axmbai Lew/ei8eydoudpo
10 ei1feydsAp sieIopo]

asey
paId)e A[paIewl/RAI[ES
£ous “Yoryy/ssaukip
93o1dwros 01 21eISPON
Kuo 3unssy
uo s1snoeodAy/snipatu
SINO SNOJIS/UOTIEIIPSW
eordoy Suwimbaz
SINO [BUISIXI J)BIIPOIA]
eiqoydojoyd yum snu
/sTeal [erdynge Suuinbar
oka AIp/sonoiqnue
10/29 Splo1als uLnnbax
SIIIRIAY INOYIM 10 Yim
surAnoun(Uuod LIPON
ersaSeue Suuinbor ured
arexopow ousLadxa Aew
/281eyos1p snourn§ueso1ds
Kloyewureyul ue aonpoid
Kew jei snisoonu Ayoreq

so1sadeue
10 sSurp oukjoysedurlsered
Suunnbai jou 1oJUIOISTP
TeUTIIOPGR/SONAWAIUR
Surrmboar jou easneu
faurjaseq juswreanad woxy

ssO] WM 9,6= > YiMm BIXAIOUY

BSOONUI JO BUIAUIAIY
/eatssmnue gutnmbar jou y3noo
/SSOUASIROY JUSNIIULIANUT IO PIIA

191p 130s armbar

Kew/solsadeue Jrj10dIRU-UOU IO

suayisaue Jeordo) anmbor Lew
fe1deydoudpo Io erSeydsAp pliA

s[eswr

yam spimbif Jo asn pesearour

se yons ‘IolAeyaq SuIpasy

auraseq Ul UOHRISNe Ul PAISPAI

jou saguryd ISIY)/QISE] OI[[RISW

se yons 91se3 paIaire Apysis

JARY ABW/RAI[ES PIUNOIY
Any3ys/ssaukip ynow piA

aurpeseq woij padueyoun

werSoIpny "uonespoIw

Suwrbar jou uonewenbsap

A1p 01 A1RpUO0D9S ‘snumid
‘BWOYIAID YIM SNNO [RUINXS PIIA

Surrea
pasealoul/uondfur [eIS[os
MOYIIM IO [IM STIIATIOUN(UOD PIIA

oisadeue Sunnbar jou ured
priur aoustradxa Keuruonoafur

a3ueyd ON

Jurjaseq
I9A0 38ueyd ON

surfaseq
IoA0 d8ueyd ON

Juraseq

IaA0 98ueyd ON

aurfaseq
IaA0 a3ueyd ON

93ueyo oN

aurjaseq
10A0 a8ueyd ON

TD rddpy

xukie]

sn3eydoss 2 xukreyq

pueiS Areanes

Teyq

kg

QUBIQUSW SNOONJA

BUIAPD
BUIPS J)erspow uonewrenbsap Suneoms pasearoap
SISOID0U Sumd ‘spioj urgs uey 1Yo stowr Agored Juonewenbsap A1pjuonejide aurpaseq
‘afeyurouray ‘uoneiaoqn uonewrenbsap js10W quonguoyy  ‘BwayAIL 1YSuq 10 Ipus]  /EWAAIL [[np Io Jure] ‘NoIo]  Isao a8ueyd ON unys
(¥) €] fz] (1) [0 anssi], ues1Q

eLID Junods LJpiqiow uonelper smoe DOLY ‘T 9[qelL

1342



‘06 Aep y3nonyp ‘Aderoy) Jo JUSWLOUIUWOS 3Y) ‘| Aep WOLY JUBAJ[DI

"G papeID) ST YIBap pasned yorm AIdxo) AUy 4
‘101e8nsoau] fedrounid o) £q PAULIoA 3q ISOW 4§ IO $ ‘¢ SPeID) SANIJIXO0) [V
*ATeS5309U ST AdeIay] JO JUSWLOULUNIIOD 0} J01d UOHEN[BAS JUIEsEq S)RINDOE UY
‘swoldwAs pue sudls pare[at JUSUNEAN PUE ISBISIP UIMISQ SIBUIWLIOSIP 01 1dWwene 1Snul I0JBN[eAd Y],
"PaZIIIN 3¢ 01 SIe $199)JF Ae] JO BHANID DOLA/DLYOH Y} “1oyearsy L

aIe BLIILD Jy[ Adelo uoneiper woly K)190) 9peI§/aI100s 01 PAsn aTe BLIAILD ANPIGIOWN J)Nok Y], :SUlapmy)

sisdas 10 G >
Surpsaiq
snoauejuods 10 67 >
01>

panmbai uonezijendsoy
Juonjedipawt a1idsap
yoam 1ad ¢ < samzias
10 ‘ewod ‘siskrered
sopnjour Jey) jusurmedurr
120130[0IN3U SNOLIIS

samseowl [eordInsuou

0) 2A1suodsal

10U SEIUPAYLIE

‘aseasip [e1pIeourad

‘suoyoad eurdue
‘aInrey UEaY 2ANSIZU0)

SISOIODU

I0 ‘uonerddn ‘aFessed

012 0] AIBpU0ISS

10U UOLONASQO

Ioppe[q sinoe/ucIsnjsuen
Surnnbar eumewoy

uoneIuUSA
paisisse Jo uadAxo
SNONUNBUOI/AOUIOLINSUL
K3orendsar 219498
UOISIAAIP
[omoq 10 uorssaidwioosp
aqm) Surrmbar snwsaus)
Jo ured peuruopqe
‘uorsnysuen Suuinbar
Surpearq [0 ‘uoneioprad
Jo g[msy ‘uoronnsqo
amoeqns Io ANOY

pannbai uorsnysuen [(30 paxorq
06-¢L >
01 >-¢0

0§ >-¢C
0C >-01

juswaSeuew
[enrur 10§ uonezieydsoy
Surnnbar s3urpuy [es130[0INAN

Adexayy 0y Surpuodsar
aseasp [erprestrad ‘suoivad
eurdue ‘aInjrej weay 2ansafuo))

a3essed 10[5 1nOYNIM
/Ui BLINBWISY SSOIS/O100IeU
juanbaiy ‘yejnge1 Surnnbax
wiseds 1oppe|q 1o ured
s1ajad ‘eumsAp/Apusnbaly
alom I0 A[INOY BLMId0U
pue Aouadin yum Kouonborg
paxmbaz
aq Kew sproIays I0 uagAxo
JuspnLIUY/sHIHownoud
2)nor JO 20UIPIAI [eorSojorpel
IO [ea1uI[d/3sa1 Je eoudsAp
Jo juaSe aAISSIUE JTOdIRU
01 aatsuodsarun y3nod a1aasg

(sdoo| [amoq papuaIsip
sajensuowap yderSorper
ied jey) UOHIUNSIP
[eutwiopqe/sped Arejtues
Suneyssasou 931eYdSIp poojq
10 snoonw axdAa3s/uoddns
[exuored Surnnbair eayLrei(]
(sdoo
[9M0Q POPURISIP SSIRISUOWSD
ydeiSorper aje[d iep)
UOTIUAISIP [BUIWIOPGR/euS[aul

8¢ >
SL=S6>
§1>-01
SL>-08

0¢ >-07
paxmbau

9q Aew sjuafe JInzIssnue

/spro1a)s Surpnjout

suoneIIpa/parmbar aq

Kewr aouelsIsse Suisinu

ores awoy annbal

01 Justoyyns jussaid
sSurpuy eo1SojoInaN

paxmbaz

jusunesn oyoads

ou/aseasIp Jeipaeouad

10 2Injrej ueay

9Ansaduoo jo sSuipuy

[eo18ojorpe1 pue salueyo
O P snewoldwAg

(umipukd

~§'9) oneyjsour

[eoo] Sunnbax wiseds

Jeppeq ‘Aouslin ‘eunsig

“moy A10aa uey) juanboxy
$S9] St 1Byl eLIMO0U
Jo uoneurn yo Kouanbalf

1591
7€ 10U Inq U0}Jo [BWIUILI
ym eaudsAp/siuade
JAISSMITIUE ‘ONI0dTRU

guunmbaz y3noo jualsisisd

sorsa8eue Sunbax ured
[PUTWIOPQE IO [e1991/sped
Kreyues Sunelssadou
10u 33reYosIp
snoonui/nowo “33)
s8nup suAjoyredwfsered
Suumbar voyirerg

e >8C
§6-11
61 >-61

00T >—-6L
0y >-0¢

PIpasu UOTIEdIPaW ou ‘sSurpuy
[eo13070INSU JOUTU Yitm (JIom
01 3[qe “9°T) smels feuonduny A[ng

aseasIp
1783y ISYIO JO 3DUSPIAS INOYIIM
senIfewLIouqe [erpreouad
1o sa3ueyo D JO IOUIPIAD
aA29{qo Ing syewordwdsy

uopedIpaul
Suinnbar jou £5us8m

‘BUNSApAIqRY Juaunesnaid 901m)

BLINIOOU 10 UOnRULIN Jo Adusnbaig

uoIaxa uo esudsAp
10 y3nod A1p Jo swoydwAs piN

sorsogeue
Suunmbar j0u HoJUIOdSTP
[e1s1/uoneapawr Suurmbai
jou syqey [amoq Jjo Aypenb
w a8ueyd 10 Aouanbory pasearou]

<=
<
61 <=

00l <
oy <=

a3ueyo oN

surjaseq

1940 93ueyd ON

a3ueyo oN

98ueyd oON

a8ueyo oN

(%) 1M0JRWIH
(% WD) wqojSoway
(0001 ) spydonnaN

(0001X) s1[Eld

(0001x) DEM d1Bojorewray

SND

MeaH

Kreuunoyuan

Sun

stajed Suipnpout 10 Jamo

1343



seneULIOUqE HYF ‘Juswodre[us

SO Mmo] ‘sadueyd IS

(1521 1¥) 011

0
L snipIesitad JBIpIED ‘oInIe] 1Ieay pue aAem I, [euLouqe juslsisiad < BIpIRYIAYDL) Snuls safueyd
SATOLISUOD JI9AIG AINIE] Jlelspowr ‘surpreouad JANOLISUOD az1s weay [ewirou ‘surpreorsd Pl LS %9 UOISIOAUT 9ABM |, JUdISURY)
a ueay a1eadg/epruodure]  ‘uorsngya [erpreousd ‘euidue 219A9g 1I0JJ3 UO eUISUE J)RISPOIA sswordwiAs priu Io oriewoydwAsy  QuON Jresy
d saoueleadde oydergorpel
L UOTIB[IIUDA PIISISSY so8ueyo onydeiSorpes ssusq Ayored ‘13A9) opeid mo] saouereadde orydeidoipes y3is
V /70 snonunuo)y/£oustoygnsur spuowmnaud (4Snoo a10a9s) snownaud (y8noo £Ip)
1 K101BI11dS9I 9I9ASS 1o s1s0Iqy onewoldwAs 9I3Ag 1o s1s01qy onewoydwifs 31eIAPOIA swoldwi4s pprur 1o onewoldwisy  SUON Fun
£ ‘ STLIpUOYD
q SISOIDAN SOLIPUOYD 9I9AAS ‘BUIIPI I9AIS {BUWISP PIOUSIAIR JJRISPOJNl  BWIIP? Proudlkie JySis ‘SSAUISIEO SUON XuAIe|
BUIOONEB[S 910A0S ewoone(3 10 Ayredounar
A usdwyor)Sp Io JOUTW ‘UONRIIJ[N [BOUIOD AIBIGPOJN  SHNERIY 10 UOTIRIID[N [EIWI0D JOUTIA
1 ssoupurigysniureqidoued  Ayqiedounial oI0AaS STINERIOY 9JOAIS jorIRIRd Onewoydwig 1oeIRIED OnRwoldwASY  QUON kg
L (ersounysAp 10
O ewo)) 1amod jo sso] [enied) uonounysAp A81e119] 183D
H sisAered 1o saInziag SN 3I9A9S {SaYoBpeay 919A2S yorpRaY INRIPOIN KSreya] 1y31[s ‘oyoepeay PIIAl SUON urerg
k| PSlean [9A3] PIOD MO[aq IO
I e13ojderpenb ered ‘ouopy 1e s3urpuy [esrSo[oInau aAnRMQ0) SWOIPUAS S 9NIWISH T 919AS QUICIPUAS S SNTULISH, T P[IA  SUON pI0o Teuldg
a uonermuns uo asuodsal uonewis uo asuodsax uonB[MWIS Uo dsuodsas spue]3
stsoIqig ou ‘yinowt Jo sseukip avdwio) Iood {yinour Jo SSoUAIp 9)BI9POJA pooZ ‘yznowr JO ssaUAIp 1YSS SUON KIeares
H BISEIOQISUR[S] QXIAS
L SSauAIp snoonw 3Py ‘ersejolrdueral JueIqUISW
v uoneIsdn a1e1dwiod yiim Aydone payrey pue Aydone ajerspoly ssauk1p pue Aydone jJySiSg ouoN SnoSnA
! JUSWIAINSBIUI uoronpal
a TBAUI[ %0 < 2INenuod JeSUI[ 950] > ‘2INORNUOD
PIoY ‘anssn snosueInogns PIoy Wy31fs ‘onewoiduwifse JBJ SnoaueINdqns Io anssn
STSOIOIN JO SSO[ pue UONEINPUT ATIAIS NQ SISOIQY JJLISPOJN  SSO[ pue (sIsolqy) uonernpur YSIS SUON snosuvnogng
SO J1eY 10} ‘BISR)OQISUR[al SSO[ Irey QWIos
uoneIdn|]  eiseioardue[al ssoid (Aydone 1oqIe ajelspow ‘Aydome yseq <o8ueyo uonewiuswidid ‘Aydone jySis ouoN un[s
S 4 9pe1n € apein) 7 opein I ape1n 0 snssi], uedio

awas Supiods Apiqiowr vonelpes e DLYOF/OOLY ‘T AIGeL

1344



uonexy 219[dwo,)/SIS0I03N

Qo) snoauejuodg/sISOIdN

STINSKD J1FeYLIOWaY 219A3§
(90 001 > Loedeo)
I3ppeIq PAIORIUO))/SISOIIAN

%001 < BaI()
BWOD OTUIAI()

uotsuoadAy juruSie

Ayjedogeydasus
10 ewod o1nedoH/SISOION

B[N3ISIY UONEIOLIAJ/SISOININ

BINISLY UOTRIOLIAJ/SISOIOAN]

JUSWIDAOUE JO UOTIBIWI] 9I9AIS
ynm ured Sssougins jurol 219A9S

SISOI9[OS auoq

asuap :imoIs auoq Jo Jsalre
a1oduios sseurapua) 1o ured 91aA3g

(99 ST >) Kioedeo

Ioppe[q Ul UoNOnpal ‘eLINjeuIay

juonbagy ‘(sem- - T - .

ua)jo) eIseydIsue[c”
QI9A9S ‘eUNSAp 29 Adu. —mladY

%05

> S0URIBI[D SUTUNEAID ‘9, Jwx

0t < aumeald g Suwl 9 < eaIn

‘oInyIej [eusl 910A3S (9 § o1 >)

erursue jud)sisiod ‘uorsuaradLy
JI0AS ‘BLINUTUING[E A19A9G

soyose

10 BUWISPO ‘UTWING[e MO ‘[euLiouqe

A[ssoi13 $§159] uonOUNJ IAAT]
‘Kouarogynsur snneday Surqesiq

o

A1281ns
Suwmbar ‘Suipasyq 10 wononnsqO
pannbal uonere[Ip ‘Suimoiems
uo uted aaey Kew ‘spmnbiy Ajuo
MO[[eMS O] J[qE {SISOIQY IPAS

JUSWIDAOWL JO UOTIRIWII]
dreropow ‘ured jurof Aerepowr
IO JUSNTULIAIUL SSQUITIS AJRISPOA]

SISOI9[0S
auoq TenSomr ‘uonepIR)al YImoid
{S5Ms—.n.. JO UTed 9)BIOPOIA

eumeway ordossoroewu

JUSNTULIAUT BISEIOITUR]a)
pazijersuad (Kouanbaij Aerepoin

(%¥L—06) dueread
sumuneann ‘9, w 09—9¢ < BAIN

yonounj feuax jo wauuiedu

9JBIOpOW ‘BTUWISUR Paje[al

ou ‘uorsuauadAy priw {(+7)
BLINUTIUINGTE 31.IIPOW JUISISIS

[ewIou urungpe wnias

{8189} UOTIdOUNY ISAI] [RULIOUQR
owos ‘swoldwAs 31eIopoN

Suipesiq JusyruIAUI

JO SNONUW [B1031 JAISSIOX

(A[Tep sowM) ¢ < JUSUISAOW
[3A0q $O1[00 PUE BIYLIEIP 91RISPOIA

pateotpur aq Aew nonele[Ip

‘pooJ pIosIwas Jurmojems
‘A[feurIon pooj pIjos a)e) 01 J[qeun)

JUSUWIAAOUI JO
uoneuy 3yS1js tssaugns Jurof Pl

AJisuap auoq paonpal ‘uonepielal
moid ou ‘onewoydwdsy

(euneway
ordoosoromur) e1selosrduela)
Jourut *Aydone rerfaynda 3ysis

%G/, < 9OUBIEI]D UTUNLID

tgp W 9'7—§'1 AUIULEAID

‘9 Fw g~y BAIN ‘uonouny [eusl

Jo jusunredun prru ‘uorsusuadAy
Ou ‘BUINUMWING[E JUSISUBL],

uonouny I9AIl fewniouqe Apyss
‘ersdodsAp ‘easneu ‘opryrsse] piA

Suipastq 10 a8reyosip (1021

WYS1[s ¢ATIEp SeWIN ¢ JUIWACUW
Pmoq ‘Surdwerd pynu ‘esyLierp piia

Suimoqrems

uo ured ou ‘sprjos Surmorems

ur QnoyIp y31s is1so1qy PIIA

SUON

QUON

JUON

SUON

SUON

suoN

auoN

wror

suog

1sppelq

Aaupry

I9ATT

aunssul
adrey/ews

sngeydosyg

1345



1346 I. J. Radiation Oncology ® Biology ® Physics

of reactions is graded from ] through 4. In most RTOG
publications, ‘‘major’’ toxicities have been reported as
Grades 3, 4, and 5 taken together. Grade 4 and 5 toxicities
have been presented in detail. Cumulative probabilities
of “‘major’’ or Grade 4 and 5 toxicities are presented as
risk estimates at discrete intervals, such 1 year, 2 year,
etc. More often the probabilities are presented graphically
to show the propensity for continued increases with time.

Late radiation morbidity criteria differ substantially

Volume 31, Number 5, 1995

from those of other modalities. Long periods of observa-
tion are required to assess effects of radiation therapy
alone or combined with surgical resection, cytotoxic
drugs, and hormones.

Late effects of radiations on normal tissues may in-
crease with time and it is conceivable that interventions
could lessen the risk or severity of these effects. Early
predictors and more quantitative measures of severity are
desirable.
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