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Objective - To analyze the early and late results of
cardiopulmonary resuscitation in a cardiology hospital
and to try to detect prognosti c deter minants of both short-
and long-termsurvival.

Methods - A series of 557 patients who suffered car-
diorespiratory arrest (CRA) at the Dante Pazzanese Car -
diology Institute over a period of 5 yearswas analyzed to
examine factor s predicting successful resuscitation and
long-termsurvival.

Results- Ressuscitation maneuversweretriedin536
patients; 281 patients (52.4%) died immediately, and 164
patients (30.6%) survived for than 24 hours. The 87
patients who survived for more than 1 month after CRA
werecompared with nonsurvivors. Coronary disease, car-
diomyopathy, and valvular disease had a better prog-
nosis. Primary arrhythmia occurred in 73.5% of the > 1-
month survivor group and heart failureoccurredin 12.6%
of thisgroup. In those patientsin whomtheinitial mecha-
nism of CRA was ventricular fibrillation, 33.3% survived
for morethan 1 month, but of thosewith ventricular asys-
tole only 4.3% survived. None of the 10 patients with
electromechanical dissociation survived. Therewasworse
prognosisin patientsincluded in the extreme age groups
(zeroto 10yearsand 70 yearsor more). Thebest resultsoc-
curred when the cardiac arrest took placein the cathete-
rizationlaboratories. Theworst resultsoccurredinthein-
tensive care unit and the hemodialysisroom.

Conclusion - Theresultsin our seriesmay serveasa
hel pful guideto physicianswith the difficult task of deciding
when not to resuscitate or when to stop resuscitation efforts.
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The technique of cardiopulmonary resuscitation
(CPR) by external cardiac massage, introduced in 1960 by
Kouwenhovenetal *, representsagreat advanceinintensi-
vecaremedicineand allowsmany patientsto besaved. Se-
veral studieson CPR in ahospitalized popul ation have
shown the effectiveness of the resuscitation maneuvers
withasignificant number of patientsbeing discharged alive
from general hospitalsor from university hospital's, where
thestudieswerecarried out. Weintendto report here short-
and long-term results of our experience with 536 patients
who suffered cardiorespiratory arrest (CRA) inacardiac
medical center duringa5-year period andwhowerefollowed
upfor lyear.

The study was conducted to address questionsrela-
ting to the demographic and clinical characteristics of pa-
tientssuffering CRA and a so to the predictors of outcome
and of long-term survival in an attempt to provide some
useful perspectivesto physiciansinvolvedin CPR.

Methods

FromFebruary 1,1978to February 28, 1983, 339,000 out-
patient visitsand 7694 hospital admissionstook placeat the
Hospital. During this5-year period, 557 patients suffered
cardiac arrest (excluding thosethat occurred insidethe ope-
ratingroom). In21terminalyill patients, CPR maneuverswere
notinitiated. CPR maneuversweretriedin 536 patients.

Thisinstituteis specifically dedicated to cardiol ogy,
andit hasoutpatient areas, diagnostic areasand, at thetime
of thisstudy, 1 hemodialysisroom, operating rooms, and a
78-bed hospital. A peculiarity of the hospital wasthat the
operating rooms, thehemodialysisroom, thegenera ward,
and the 3intensive care units (postoperative care unit, in-
tensive care unit, and coronary care unit) were situated on
thesamefloor along asingle corridor permitting, therefore,
rapid access by physicians, nurses, defibrillators, and drugs
tothesiteof thearrest. Theintensivecareunit wastheplace
were patients without acute coronary syndromes, butina
critical clinical situation, stayed.
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Theingtitute had astaff that included 120 physicians
working in its departments and 60 medical residents.
Because of the reduced size of theinstitute, aspecific car-
diacarrestteamwasnot available, and therefore, cardiac ar-
rests were attended by the professional house staff, each
onehaving undergonean effectivetraining programin CPR
techniques according to the standards of the American
Heart Association 22,

TheCPRtraining program with theuse of mannequins
isregularly given, every year, by the doctorsresponsible
fromtheemergency department to other physicians, nurses,
and health professional sworking at theinstitute. The CPR
training programisgiven monthly to medical residentsro-
tating at the emergency department.

CRA, defined asthe sudden cessation of circulation,
respiration, or both resulting in loss of consciousness and
requiring initiation of CPR, wasinitially attended by the
closest physician, nurse, or another health professional
while other cardiol ogists, residents, and nursesfrom the
emergency department proceeded tothesiteof arrest. After
aninitial stabilization at thesiteof thearrest, the patient was
transferred to 1 of theintensive care unitsto continue the
treatment.

Every patient who suffered CRA had personal data,
the diagnosis, the causes and characteristics of the arrest,
andtheresultsof CPR reported onacasereport form.

In this study, the time of duration of the CPR maneu-
verswasnot computed. Only thefirst arrest on each admis-
sion was counted. Second or subsequent arrests, if unsuc-
cessfully treated, were recorded as later death and were
ignored if the patient survived. One patient wasdischarged
alivefromthehospital after successful resuscitation after a
first event, and during another hospital admission had ano-
ther cardiacarrest and died. Only thefirst cardiac arrest was
counted, and the last wasrecorded as alate death.

At thetime of the study and according to the recom-
mendation of the American Heart Association, we conside-
red 3 modalities of cardiac arrest: VF, asystole, and EMD.
Respiratory arrest wasincluded asaninitial modality of CRA
when it resulted in the loss of pulse, which prompted the
need for CPR maneuvers. Arrhythmiawasclassified aspri-
mary when it did not occur as a consequence of asignifi-
cantmyocardial contractility depression.

Resuscitationwasdeemed successful if stablecircula-
tion was established and the resuscitators disbanded. The
patientswho survived the CRA werefollowed-up through
review of their clinical file, personal interviews, letter, phone,
or by communications of their personal physician. When
necessary, the patient’sfamily was contacted to assessthe
long-term outcome.

Underlying diseases and determinant causes of CRA
wereanalyzed onthebasisof clinical, laboratory, and surgi-
cal findings. Postmortem examinationswere performed on
97 patients. Particular attention was given to verifying
deaths occurring during 48 hours, 30 days, and 1 year after
CPR. Thevariablessex, age, underlying disease, determi-
nant cause, and modality of CRA andthelocationwherethe
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CRA occurredwereconsideredfactorsthat may haveinflu-
enced the outcome.

Inapreliminary analysis, the association between the
mentioned factors and survival was studied. The Mantel-
Haenszd chi-square (x?) test without correctionfor continui-
ty wasusedintheassociationtables(2x2). The Pearson x?test
wasusedinthecontingency tablesto eval uatethehomoge-
neity of survival proportions according the focused factor
modalities. If the association was statistically significant,
the Cochran procedure was used.

Inasecondanalysis, logisticregressonwasusedtoeva
luate the value of each factor (age, underlying disease, de-
terminant cause, location, and modality of CRA) without the
risk of trangitivenessof itsinfluenceover theoutcomeof CPR.

Theprobability of survival for morethan 30 daysafter
CRA and CPR was cal cul ated based on factorsthat achie-
ved statistical significancein the multivariate analysis,
which werethe underlying disease, the determinant cause
of cardiacarrest, andthemodality of CRA. For each of these
variables, theconditionthat indicated aworse prognosisfor
surviva for morethan 30 dayswassel ected. For underlying
disease, the conditions were cyanotic congenital heart
disease, chronic renal failure, and chronic cor pulmonale.
For the determinant cause of cardiac arrest, the conditions
wereheart failure, stroke, and ananoxic spell. For themoda-
lity of cardiac arrest, the conditions were asystole and
EMD. Thethreevariableswererepresented by onecircle, and
these 3 circleswere contained in onebigger circlethat com-
prisestheentirepopulation studied. Theremainingareainthe
big circle not occupied by the smaller circles comprisesthe
group of patientsthat do not have any of the conditions of
thesmallercircles.

Decisonsweremadeusingthesignificancelevel of 0.05.

Results

In the 5-year period comprising the study, CPR was
tried in 536 patients; 55 (10.3%) were at the outpatient de-
partment and 481 (89.7%) in hospitalized patients(Tablel).

Thestudy population consisted of 330 mal es (61.6%)
and 206 femal es(38.4%) ranging from 9 daysto 86 yearsof
age with amean age of 47.2 years. Table Il showsthe age
distribution of the patientswho suffered aCRA.

Tablelll summarizestheunderlying diseasesof thepa-
tientsundergoing resuscitation. The most common under-
lying disease was coronary heart disease occurring in 163
patients (30.4%) with 93 patients (57.1%) in the course of
acutemyocardial infarction (AMI), followed by cardiomyo-
pathy in 141 patients(26.3%), and valvular heart diseasein
111 patients(20.7%).

Of the CRA determinant causes(TablelV), heart failu-
repredominated, occurring in 295 patients(55%), followed
by primary arrhythmiain 88 patients(16.4%), respiratory fai-
lurein 34 patients(6.3%), and strokein 31 patients (5.8%).

It was possible to determine theinitial modality of
CRA in492 patients(TableV). Ventricul ar asystoleoccurred
in 258 patients(48.1%), VFin 204 patients (38.1%), isol ated
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respiratory arrest in 20 patients(3.7%), and EMD in 10 pa-
tients(1.9%).

Analysisof theresultsof CPR maneuversreveded that
281 patients(52.4%) diedimmediately; another 91 (17%) died
withinthefirst 24 hoursafter CRA (after aninitia recovery). Of
the164 patients(30.6%) who survived for morethan 24 hours,
77 (14.4%) diedin thefirst month after CRA and another 11
(2.1%) died 1 monthto 1 yeer after CRA (Fig.1). Seventy-six
(14.2%) patientsweredtill divelatelyesr after CRA.

Datapertaining tothesiteof arrest andto theoutcome
of CPRarepresentedin Tablel. Thegreatest ratesof survi-
val wereobtainedin thecardiac catheterizationlaboratories
(70.3% of the patient who suffered CRA at that site survi-
ved for morethan 1 month). The smallest rates of survival
occurredinthehemodialysisroom, whereno patient survi-
ved for morethan 1 month, andintheemergency roomwith
8.9% survival for morethan 1 month. Theunivariateanaly-
sisrevealed astatistically significant differencewhenall si-
tesof CRA werecompared (x?=92.61, p<0.00001), whenthe
catheterization laboratory iscompared withthehemodialy-
sisroom alone (x?=10.66 p<0.001) or associated with the

Table | - Underlying disease of patients suffering in-hospital
CRA and survival

Underlying disease Surv.>  Nonsurv. > Total
1 month 1 month
N (%) N (%) N
Coronary heart disease 36 (22,1) 127 (77,90 163
Cardiomyopathy 24 (17,00 117 (83,00 141

Valvular heart disease 17 (153) 94 (84,70 111
Cyanotic congenita heart disease 0 (0,0) 45 (100,00 45
Acyanotic congenital heart disease 4 (17,4) 19 (826) 23
Chronic renal failure 0(0,0) 13 (100,00 13
Chronic “cor pulmonale” 0(0,0 10 (100,00 10
Systemic arterial hypertension 5(31,3) 11 (68,8) 16
Dissecting aneurysm of the aorta 0(0,0) 3 (100,0) 3
Primary pulmonary hypertension 0(0,0) 3 (100,0) 3
Carcinoma 0(0,0) 3 (100,0) 3
Others 1(20,0) 4 (80,0) 5
Total 87 (16,2) 449 (838) 536

Table |l - Determinant causes of patients suffering in- hospital
CRA and survival

Determinant Cause  Surv. >1 month Non surv. >1 month Total
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Table |11 -Modalities of CRA in patients suffering in- hospital
CRA and survival

Modality Surv. > Non surv. > Total
1 month N(%) 1 month N(%) N
Ventricular asystole 11 (4,3) 247 (95,7) 258
EMD 0(0,0) 10 (100,0) 10
Ventricular fibrilation 68 (33,3) 136 (66,7) 204
Respiratéry arrrest 5 (25,0) 15 (75,0) 20
Unknown 3(6,8) 41 (93,2) 44
Total 87 (16,2) 449 (83,8) 536

emergency room (x?=85.15and p<0.00001). Inthemultiva-
riateanaysis, nosignificant statistical differenceat 1 month
(p<0.4) occurred.

CPR wasinitiated within 5 minutes of the arrest in
97.8% of the cases, and all patientswho survived for more
than 1 month wereinthissituation.

Inthegroup of 87 patientswho survivedfor morethan 1
month after recovery from CRA, theagerangedfrom 11t083
years, with amean age of 49 years. Inthe group of 449 pati-
entswho died within 1 month, theageranged from 9 daysto
86 years, with themean age being 46.9 years. When the pa-
tientsaredividedinto 3agegroups(zeroto 10years, 11t0 69
years, and 70 years or more), we observed that no patient
survived for more than 1 month of the 45 patients aged
between zeroand 10 years. Of the 70 patients 70 yearsor ol -
der, thesurvival ratefor morethan 1 monthwasonly 5.7%. Of
the 421 patients aged between 11 and 69 years, 19.7% sur-
vivedfor morethan 1 month. Thisdifferencewasstatisticaly
sgnificantwithx?=18.17 and p<0.0001 (TableVI). Whenwe
compared the age groupsof zeroto 10 yearsand 70 yearsor
more with the age group of patients 11 to 69 years, we
confirmedthesignificant statistical differencewithx?=17.51
and p<0.00002. Inthemultivariateanalysis, however, when
compared with other factors, statistical significance at 30
days (p<0.25) was not sustained. Inthe group of 87 patients
surviving for morethan 1 month, 51 patients(58.6%) were
maleand 36 (41.4%) werefemale. Inthenonsurviving group,
279 weremale (62.1%) and 170 (37.9%) werefemale. No
significant statistical differenceexisted betweenthenumber
of survivors according to sex (Mantel-Haenszel x> =0.38
and p<0.53).

() (%) N
Heart failure 11 (3,7) 284 (96,3) 295
Primary arrythmia 64 (72,7) 24 (27,3) 88
Respiratory failure 4(11,8) 30 (88,2) 34
Stroke 0(0,0 31 (100,0) 31
Anoxic spell 0(0,0) 19 (100,0) 19
Uremia 1(59) 16 (94,1) 17
Infectious diseases 0(0,0) 16 (100,0) 16
Hypovolemic shock 1(8,3) 11 (91,7) 12
Cardiac tamponade 0(0,0) 3 (100,0) 3
Hiperkalemia 1(33,3) 2(66,7) 3
Hipokalemia 4 (66,7) 2(3323) 6
Mesenteric thrombosis 0 (0,0) 2 (100,0) 2
Others 1(10,0) 9(90,0) 10
Tota 87 (16,2) 449 (83,8) 536

536 patients
\ 4
281 (52,4%) 91(17%) 164(30,6%)
Immediate Death Survival >24h
death within 24h — N
77(14,4%) RIUCCPAD)
Death Survival
within >1month
1month 'y
112,1%)  76(14,2%)
Death within Survival
1year >1year
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Fig. 1—Resultsof in-hospital CPR.
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In the group of patients surviving for more than 1
month, the most common underlying disease was coronary
heart disease, occurring in 36 patients (41.4%) with 21 pa
tients(58.3%) dying during thecourseof AMI. Cardiomyo-
pathy was present in 24 patients (27.6%), valvular heart di-
seasein 17 patients(19.5%), isolated high blood pressurein
5 patients(5.7%), acyanotic congenital heart diseasein4 pa-
tients (4.6%) and sinus node diseasein 1 patient (1.1%)
(Tablelll). Inthenon-survivor group, coronary heart disease
predominated, occurring in 127 patients (28.3%) with 72
patients (56.7%) dying during the course of AMI. Cardio-
myopathy occurredin 117 patients(26.1%), valvular heart di-
seasein 94 patients (20.9%), and cyanotic congenital heart
diseasein 45 patients(10%). Limiting thecomparisontothe
most common diseases (coronary heart disease, cardiomyo-
pathy, and valvular heart disease), no significant statistical
differenceexisted amongthosewho survivedfor morethan 1
month after theevent (x2=2.3and p<0.31). Whenwecompare
the group of these 3 diseases with the group comprising
cyanotic congenital heart disease, chronic rend failure, and
chronic cor pulmonal e, thedifferenceamong theproportions
of thosewho survived for morethan 30 dayswasstatistically
significant (x? = 15.0 and p<0.0001). In the multivariate
analysis, thestatistical significancepersisted (p<0.002).

Asto CRA determinant causes, in the group survi-
vingfor morethan 1 month, primary arrhythmiapredomina-
ted, occurringin 64 patients(73.6%), followed by heart failu-
rein 11 patients (12.6%), respiratory failurein 4 patients
(4.6%), hypokalemiain4 patients(4.6%). Inthegroup of 449
patientswho died within 1 month after CRA, heart failure
predominated, occurring in 284 patients(63.3%) followed
by strokein 31 patients(6.9%), respiratory failurein 30 pa
tients(6.7%), and primary arrhythmiain 24 patients (5.3%)
(TablelV). Comparing the proportions of thosewho survi-
ved for more than 1 month documented with heart failure
and primary arrhythmia, thedifferencewasstatistically sig-
nificant (x2=204.9and p<0.00001). Thedifferencewasalso
significant when primary arrhythmiawas compared with
heart failure, stroke, and anoxic spells (x2 = 236.8 and
p<0.00001). Inthemultivariateanalysis, thestatistical signi-
ficancepersisted (p<0.02).

VFwasthemost commoninitial CRA modality inthe
survivor group, occurringin 68 patients (78.2%), followed
by ventricular asystole occurring in 11 patients (12.6%),
and respiratory arrest in 5 patients (5.7%). In 3 patients
(3.4%), wecould not identify theinitial CRA modality. Inthe
non-survivor group, asystole predominated, occurringin
247 patients (55%) followed by VFin 136 patients(30.3%),
respiratory arrest in 15 patients(3.3%), and EMD in 10 pa-
tients(2.2%). Theinitial CRA modality could not beidenti-
fiedin41 patients (9.1%) inthisgroup (Table V). A statis-
tically significant association existed between survival for
morethan 30 daysandtheinitial CRA modality (x?=70.94
and p<0.00001). Comparing thegroupsby using the Coch-
ran method, weverified that no difference existed between
groups with asystole and those with EMD (x? = 0.44) or
between groupswith VF and with respiratory arrest (x2 =
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0.57). Comparing the patientswho had asystole or EMD
withthosewho had VVF or respiratory arrest, wefound asig-
nificant statistical difference(x?=69.9and p=0.00001). The
differencewasal so statistically significant whenwecompa-
red VFwithasystole, bothisolated (x2=67.91 and p<0.00-
001) or associatedwith EMD (x?=71.01 and p<0.00001). In
the multivariate analysis, the statistical significance
(p<0.0001) persisted.

Those patientsdischarged alivefromthehospital we-
refollowed-upfor 1 year; after that period 76 patientswere
dive(14.2%).

Toca culatetheprobability of survival after CRA and
CPR, we utilized the factorsthat reached statistical signi-
ficanceinthelogisticregression: underlying disease, deter-
minant cause, andinitial modality of CRA. Eachfactor cons-
tituted agroup withthecharacteristicswith of aninversere-
lationto survival for morethan 30 daysafter theevent (Fig.
2, Table VII). A significant statistical difference existed
among the proportionsof thosewho survived for morethan
30 days according the subgroups and their complements
(X2=256.38and p<0.00001).

In the subgroup of patients without any characteris-
tics of thethree big groups, the survival for more than 30
dayswas69%. Inthesubgroupwithat least 1 characteristic
of each big group, the survival for more than 30 dayswas
zero. Comparing these 2 subgroups, we observed asignifi-
cant statistical difference (x?=37.34 and p<0.00001).

Discussion

The successrate of CPR from out-of-hospital CRA is
significantly associated with short timeintervalsfrom col -
lapsetoinitiation of basiclifesupport (BLS) (within4minu-
tes) and to provision of advanced cardiac life support
(ACLS), mainly cardiac defibrillation (within 8 minutes) “,
obtaining amean of 19% of these patientsdischarged alive
fromthehospital 2.

When CRA occursinsidethehospital, it becomesea-
siertoapply BLSand ACL S,

Inthespecific caseof DPCI, whichisspecifically dedi-
cated to cardiology with thepeculiarity of having, at theti-
meof thisstudy, most of itsinstallationslocalized onthe sa-
mefloor along asingle corridor, thesefacilitiesare accen-
tuated permitting, therefore, rapid arrival of physicians,
nurses, defibrillators, and drugsto the site of the arrest.
Thisgroup of patients has been previously reported in the
literature™.

Timetoinitiation of CPRinthevast mgjority of theca
ses (97.8%) waslessthan 5 minutes, and all patientswho
survived for morethan 1 month werein thissituation. For
thisreason, it becomesevident that other important factors
may haveaninfluenceontheresultsof CPRinsideahospi-
tal. Bedell et a °, DeEbard?, Rozenbaum and Shenkman?
and Suljaga-Pechtel et al 2 suggest that thelocation where
anarrest occursisnot animportant determinant of survival
after CRA, when patientsreceive prompt resuscitation. Ho-
wever, we obtained better resultsin the cardiac catheteri-
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(69%)

x1 - Modality - asystole or EMD

x2 - Underlying disease-cyanotic congenital heart disease, chronic renal failure or
chronic " cor pulmonale"

x3 - Determinant cause - heart failure, stroke or anoxic spell

y - None of the characteristics of x,, x,and x,

Fig. 2—CPR prognostic evaluation.

Table |V - Casedistributions of CPR according to patients and
CRA characteristics

Surv.> 1Nonsurv. >1 Tota
Month month N
Groups (%) (%)

Y Without any characteristics
of x1,x2 or x3
1 Intersection of x1, x2 and x3 0(0,00 24 (100,0) 24
(al characteristics)

69 (69,0) 31(3L0) 100

2 Intersection of x 1 and x2 (-1) 0(0,00 23 (100,0) 23
3 Intersection of x 1 and x3 (-1) 4(24) 165 (97,6) 169
4 Intersection of x 2 and x3 (-1) 0(0,00 5(100,0) 5
5 X1-(1+2+3) 7 (135) 45 (86,2 52
6 X2-(1+2+4) 0(0,0) 16 (100,0) 16
7 x3-(1+3+4) 7(4,8) 140 (95,2 147
Total 87 (16,2) 449 (83,8) 536

zationlaboratories, with 70.3% of patientssurvivingover 1
monthafter cardiacarrest. Similar resultsarecited by Gilston?,
Jeresaty et a %, McGrath 2 and Tortolani et a % probably be-
causethemgjor determinant causeof cardiacarretinthesela-
boratoriesisprimary arrhythmia. Other authors?2 observed
that CRA occurringincertainlocations, such asthecoronary
unit, also has abetter prognosis.

Theworst resultsin our study occurred in the hemo-
dialysisroom and intensive care unit with 0% and 8.9%
survival for morethan 1 month, respectively. Thismay well
be dueto the fact that these patients belonged to a high-
risk group, withamoresevereunderlying disease. Univaria-
teanalysisrevea ed asignificant statistical differencewhen
thedifferent | ocationsof the CRA werecompared (p<0.00-
001) andwhenthecatheterization |aboratory wascompared
with the hemodialysisroom alone (p<0.001) or in associa-
tionwith theintensive care unit (p<0.00001). Inthemulti-
variate analysis, however, no significant statistical diffe-
rence (p<0.4) occurred showing that underlying disease,
CRA determinant cause, and CRA modality arethemostim-
portant factorsand that thelocation simply houses patients
withsimilar characteristics.

Coronary heart disease, cardiomyopathy, and valvu-
lar heart disease werethe most frequent underlying disea-
ses, in the general group, in the group of 87 patients who
survived for more than 1 month, and in the group of those
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who did not survive for more than 1 month. Patientswith
these 3 diseases had a better prognosis when compared
with others, regarding survival for morethan 1 month. No
survivors of CRA existed in the 45 patients with cyanotic
congenital heart disease, inthe 15 patientswith chronicre-
nal failure, or inthe 8 patientswith chronic cor pulmonale.
Thisdifference reached statistical difference bothin the
univariate (p<0.0001) and in the multivariate analysis
(p<0.002). Thesefindingsarein accordancewith theobser-
vations of other authors 243%%,

Nosgnificant satistical differenceexistedregarding sex
distribution between the survivors and nonsurvivors beyond
1-month; thisfact isal soreportedintheliterature242737-41,

Our series demonstrated a poorer prognosisfor pa-
tientsincluded intheextremeagegroups, whichisinaccor-
dance with some authors 2023.26:28:30.32333742551 'l t jn disa-
greement with others22242536415262 N g pati ents survived
for morethan 1 month among the 45 patientsaged between
Oand 10years. Of the 70 patients>70 yearswho underwent
resuscitation, only 4 survivedfor morethan 1 month (5.7%).
Thebest resultsoccurred in groupswhose agevaried from
2610 30 years(33.3%) and from 46 to 50 years (25%). We
compared thegroups of patientswith agevarying between
0 and 10 years and patients >70 years with the group of
patientswhose ageranged from 11 to 69 years, obtaining a
significant statistical difference(p<0.00002). Inthemultiva-
riateanaysis, ageloosesitsstatistica significance(p<0.25).
Themean age of the survival group was higher than that of
the nonsurvival beyond 1-month group, perhaps because
of thehighmortality rateof theyounger group. Thesedata,
however, must be analyzed with caution. The greatest part
of theyounger group (age between 0 and 10 years) wasfor-
med by patients with cyanotic congenital heart disease,
and thisfact (and not the ageitself) may have determined
the poorer outcome in this age group. CRA that occursin
childrenwithout seriousorganic disease, inahigh percenta-
ge of the casesis dueto upper airway obstruction, and
when patients receive prompt treatment they have agood
prognosis®€. Horimoto et al % had aninitial CPR success
rate of 30% and hospital dischargeof 21%inagroup of 43
pediatric patientswho sufferedaCRA caused mainly by air-
way obstruction.

Regarding CRA determinant cause in the general
group, anet predominance existed of heart failure, whichis
was present in 295 of 536 patients of the entire group, cor-
responding to 55%, and primary arrhythmiawasthe deter-
minant causein 88 (16.4%) patients. However, inthegroup
of 87 patientswho survived for morethan 1 month, anin-
version occurred in this order, with primary arrhythmia
being the determinant causein 64 (73.6%) patients and he-
art failure being the causein 11 (12.6%) patients. In the
group of 449 patientswho did not survive for morethan 1
month, heart failure was the determinant cause of CRA in
284 (63.3%) patientsand primary arrhythmiain 24 (5.3%)
patients. Thisdifferenceisstatistically significant (p<0.00-
001). Thesefindingswere observed by other authors™.

Thus, of 295 patientswith heart failure, only 11 (3.7%)
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survived for morethan 1 month; of 88 patientswith primary
arrhythmia64 (72.7%) survived for morethan 1 month. Inthe
multivariateanaysis, the CRA determinant causewasasta
tistically significant factor with p<0.02.

CardiacarrestinVFhad quiteabetter prognosisthanthat
inventricular asystoleor in EMD: our findingsare consi stent
with the observations of other authors 18:23263233:36,5457.60.71-77,

Of 204 patientswith cardiac arrestin VI, 68 (33,3%)
survived for morethan 1 month, but only 11 of 258 (4.3%)
patients who suffered cardiac arrestin ventricul ar asystole
survived for morethan 1 month. Noneof the 10 patientswi-
thcardiacarrestinEMD survived (p<0.00001). Thedtatistical
difference was al so observed in the multivariate analysis
withp<0.0001.

Our study revealed an immediate success rate of
47.6% with CPR maneuvers,; thisratedropped to 30.6% at
thefirst 24 hours. Eighty-seven patients (16.2%) survived
for morethan 1 month, and 76 (14.2%) patientswerealive
after 1year (Fig. 1). Thesefindingsarecomparabletothose
of previousstudies62023871.7882 (Tghle VII1).

Our findings, therefore, showed ahigher CPR success
and survival rate for more than 1 month in those patients
included in 1 of the following categories: age between 11
and 69 years, with CRA occurringinthecardiac catheteriza-
tion laboratories, with coronary heart disease, cardiomyo-
pathy, or valvular heart disease being the underlying disea-
se; primary arrhythmiabeing thedeterminant cause; and VF
or respiratory arrest beingtheinitial modality of CRA.

Theworst results occurred in those patientsincluded
in 1 of these categories: age between 0 and 10 yearsor >70
years, CRA occurringinthehemodialysisroomor intensive
care unit with underlying di sease being cyanotic congenital
heart disease, chronicrena failure, or chronic cor pulmona:
le, withthe determinant causebeing heart failure, stroke, or
ananoxic spell, and ventricular asystoleor EMD beingthe
initial modality of CRA.

Inthe multivariate analysis, only underlying disease,
CRA determinant cause, and theinitial modality obtained
statistical significance. Ageand location of CRA lost sta-
tistical significancein the multivariate analysis, because
some underlying diseases, determinant causes, and initial
modality of CRA are more frequent in certain age groups
andwhenthey occur in specific placesof CRA (TablelX).

Theseresultsmay serveasahel pful guideto physicians
inthe hard task of deciding when not toresuscitateor when
to stop with resuscitation efforts.

Attemptsto determine parameters that estimate the
possibility of success of in-hospital resuscitation maneu-
versinduced some authorsto propose prognostic indexes.

The APACHE index (Acute Physiology and Chronic
Health Evaluation) created by Knauset al #*®isasystemto
classify the severity of diseases. Peterson et al % applied the
APACHE Il index retrospectively in 114 patients who
suffered CRA and verified that thosewho were discharged
alivefromthehospital had an APACHE index smaller than
the nonsurvivors.

Kentsch et al # in Hamburg, proposed a prognostic
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score of out-of-hospital CRA based on parametersasage,
CRA modality, typeof respiratory arrest, pupil state, and as-
piration. Martens et al “ applied this score retrospectively
in 6178 patients with in- and out-of-hospital CRA; the
Kentsch score could not show an appropriate correlation
withtheresultsof CPR.

TheKPSscore (K arnofsky Performance Status) ® was
initially utilized to categorizethephysical ability of patients
with cancer onascalefrom 1 (almost dying) to 10 (totally
normal). Brezinski et al ® applied this scorein 849 patient
with AMI. Those with KPS scores|ess than 8 had more
heart failure, in-hospital CRA, and death compared with
thosewith ascoreof 8 or greater.

George et a * proposed the PAM index (Pre Arrest
Morbidity) to evaluatethe prognosi sof patientswho suffe-
red aCRA and in whom CPR wastried inside a hospital.
Thisindex wasbased onthestudy of Bedell et al %, attribu-
ting the higher scorestothosefactorssignificantly associa-
ted with in-hospital mortality in the multivariate analysis
(pneumonia, hypotension, renal failure, cancer, and aseden-
tary lifestylebeforehospitalization). A lower scorewasattri-
buted to other variables.

Hisindex wasappliedin 140 hospitalized patientswho
suffered CRA andinwhom CPRwastried; 55%had anim-
mediate success on resuscitation and 24.3% were dischar-
gedaivefromthehospital. The PAM index had anegative
and statistically significant association with survival to
hospital discharge. Survival to hospital discharge of pati-
entswith aPAM index of zero was 50.6%, and no patient
with aPAM score higher than 8 survived long enough for
hospital discharge. The PAM index, therefore, may behelp-
ful inidentifying patientsinwhom CPR may beineffective.

Ebell ¥ proposed amodificationinthe PAM index ba-
sed onametaanal ysisof 14 studiesof survival afterin-hos-
pital CPR including 2643 patients, reducing the variables
from15t0 8, metastatic cancer beingthat withtheworst prog-
nosis. Interestingly, AMI was associated with a high per-
centageof survival for hospital discharge, receiving anega-
tivescore. O’ Keefe and Ebell ° named thismodified PAM
index the PAR (Prognostics After Resuscitation) scoreand
compared the PAM index withthe PAR scoreasaprognosis
of nonsuccesson survival after in-hospital CPR in apopu-
lation of 274 patients described by O’ Keefe*. The PAR
scorewasconsidered better thanthe PAM index as predic-
tor of unsuccessful CPR.

The differencein theresults of CPR could be dueto
different periods (the improvement in CPR techniques
should help to obtain better results), to the characteristics
of thestudy population, and to the sel ection of patientswho
suffered aCRA and underwent resuscitation maneuvers.

In countries where specific legidation exists permit-
ting prior discussion among physicians, patients, and their
family about the use of resuscitation maneuversthe possi-
bility of do not toresuscitate (“DNR” orders) exists, provi-
ding physicians protection for their beliefs and respecting
thewishesof patientsand their families 74587,

Tucker et a “° proposed the “ Resuscitation Fraction”
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TableV —World experience of in-hospital CRA
Reference Year No. patients Immediated Survival (%) Late % Hospitalar discharge survival
Stemmler® 1965 103 +1h(35) 4,8 NR
+ 24h (12,6)
Gilston® 1965 37 (55) 35 NR
Johnson et a.”™ 1967 552 +24h (31,7) 14,9 NR
Hollingsworth®* 1969 368 + 24h (24,7) 82 NR
Jeresaty et al.™ 1969 237 (41) 22 9-42m.-18,1%
Camarataetal.™ 1971 132 (38) 5 NR
Castagna et al.™ 1974 137 (35) 10 NR
Peatfield et al.™ 1977 1063 (32,5) 8,7 10y-3,7%
Bedell et a.” 1983 294 + 1h (44) 14 6m-11,2%
+ 24h (33)
Suljaga-Pechtel et al.”™ 1984 207 (40,5) 14 6m-10,3%
Horimoto et al.”™ 1985 43 (30) 21 NR
Ballin 4 1986 200 (18) 7 NR
Kyff etal.” 1987 272 (37,5 11 NR
Goldberg et a.” 1987 667 NR 22 9y-13,6%
Rozenbaum et al.™ 1988 71 (41) 18 NR
Timermaneta.” 1989 536 + 24h (28) NR* 9y- 8,0%
George et a.”™ 1989 140 (55) 24,3 3m-20,7%
Roberts et al.”™ 1990 310 (37,1) 9,7 NR
Hendrick et al.”™ 1990 90 (49,5) 16,5 7,1m-14,3%
Tortolani et al.™ 1990 470 +24h (33) 15 NR
O'Keeffeetal.” 1991 274 (29,9 91 NR
Tunstall-Pedoe et al.” 1992 2.838 + 1h (45)

+ 24h (32) 21 15%

DoigC. J. etal.” 2000 239 NR 21,3NR
16.2% of survival for more than 30 days; y- years, m- months; h- hours; NR- not reported..

TableVI - Multivariate analysis

P
Factor 48 hours 30 days lyear
Location of CRA <0,03 <04 <0,3
Age group <0,19 <0,25 <0,57
Underliyng diesease <0,01 < 0,002 < 0,005
Determinante cause of CRA <0,03 < 0,02 <0,01
Modality of CRA < 0,0001 < 0,0001 < 0,0001

(RF) that showsthe group of personsin whom CPR was
tried compared with the entire population that suffered
CRA. They utilized thefollowing formula:

CPRtried x100=RF

Total of CRA

Intheir study of atotal of 270 patients who suffered
CRA inoneyear, CPR wastried in 80 (in 190 a previous
“DNR” order existed). RF was, therefore, 29.6%. Inthestudy
of George et a %, RF was 43%, whichissimilar to that of
Lemireand Johnson %.

Our study was carried out in acardiology hospital,
withasmallerincidenceof cancer, whichisthemost frequent
diseasein patientswith DNR ordersin general hospitals*%.
Consequently, the greater incidence of severe cardiac
diseasesmakesit difficultin many situationsnottotry CPR,
for examplein patientslikewith congenital cyanotic heart
disease. Thisfact isaccentuated by thelack of specificle-
gislation in our country that may protect physicians and
patientsintheir decision to withhold resuscitation, and the
lack of awide public debate about thisissue. RF in our se-
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rieswas 96%. Thisnumber demonstratesby itself that pro-
bably asignificant percentage of patientsmay undergo CPR
without hope of success.

Thepractical applicability of these prognostic CPRin-
dexesisarguable, not only for their complexity intheurgent
situationimposed by CRA and CPR but also by thefact that
theseindexesare based on different studies, with different
RF in populations with unequal characteristics, coming
sometimesto conflicting conclusions.

Theknowledge of certain characteristicsof the patient
who suffers CRA may help us with the judgment of the
validity of theimplementation or theabandonment of resusci-
tation efforts, without theneed for using prognosticindexes.

Somefactorshavebeen showinganimportant correlation
withthefailureof CPRmaneuversindifferent sudies: duration
of CPRIonger than 15 minutes?0222" 71739 gtroke? ™, cardiac
arrestinadifferent rhythmthan V F8262757807L73 15779495 chrg-
nicrenal failure2+%%_ chronic cor ulmonae %, cyanotic
congenital heart disease!®, metastatic cancer 20374955839
Sepsis22378%  ynwitnessed CRA 24851 andtimetoinitiate
CPRIonger than 5minutes®7101333%,

Tortolani et al % analyzing 512 in-hospital CPRsveri-
fied that when the patient wasol der than 68 years, CRA oc-
curringintheemergency unit, inasystole, when adefibrilla-
tor was used, tracheal intubation, intravenous administra-
tion of morethan 1 drug or dropping morethan Linotropicor
vasopressor, thein-hospital mortality was 100%. Whenthe
patient did not have any of those characteristics, mortality
was35.7%.

Inour series, when apatient suffered aCRA inasysto-
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leor EMD, had congenital cyanotic heart disease, chronic
renal failure, or chronic cor pulmonale, having asthe CRA
determinant cause heart failure, stroke, or an anoxic spell,
nonesurvived for morethan 1 month. Inthosewithout any
of thesecharacteristics, survival for morethan 1 monthwas
69% (p<0.00001) (Fig. 2and Table V). Whenwecompare
the 3 groupsof adverse CPR outcomefactorsand underly-
ingdisease(x,grouponFig2and Table V1), lack of survival
for more than 30 days acquires prognostic value greater
thanthe CRA determinant cause(x, group) andthantheini-
tial CRA modality (x, group).

Timerman et al
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Theresults of our study may help to identify prog-
nostic factors of in-hospital CPR and may be used to sup-
port, onarational basis, theimplementation of specificlegis-
lationinour country about the decision of not toresuscitate
or to abandon the resuscitation efforts.

Thedataherepresented may provideuseful information
tophysiciansinthehard task of deciding when not to resusci-
tate or when to stop with resuscitation efforts. The thorough
cong deration of thisinformation may hel ptodispe theanxiety
of patientsandtheir family andtoreducethecoststhat may re-
sultfromtheuseof heroic measuresdestinedtofail.
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