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Objective— To assess survival of patients undergoing
cerebral cardiopulmonary resuscitation maneuversand to
identify prognosticfactorsfor short-termsurvival.

Methods - Prospective study with patients under -
going cardiopulmonary resuscitation maneuvers.

Results— The studyincluded 150 patients. Sponta-
neous circulation was re-established in 88 (58%) patients,
and 42 (28%) wer e discharged from the hospital. The ne-
cessary number of patientstreatedto save 1lifein 12 months
was 3.4. The presence of ventricular fibrillation or tachy-
cardia (VF/VT) astheinitial rhythm, shorter timesof car-
diopulmonary resuscitation maneuversand car diopul mo-
naryarrest, and greater valuesof meanblood pressure (BP)
prior to cardiopulmonary arrest wereindependent varia-
blesfor re-establishment of spontaneous circulation and
hospital discharge. The oddsratiosfor hospital discharge
wereasfollows: 6.1 (95% confidenceinterval [Cl] = 2.7-
13.6), when theinitial rhythmwasVF/VT; 9.4 (95% Cl =
4.1-21.3), when the time of cerebral cardiopulmonary
resuscitationwas< 15min; 9.2 (95% Cl = 3.9-21.3), when
thetime of cardiopulmonary arrest was < 20 min; and 5.7
(95%Cl = 2.4-13.7), when BP was> 70 mmHg.

Conclusion - The presence of VF/VT astheinitial
rhythm, shorter timesof cerebral cardiopulmonary resus-
citation and of cardiopulmonary arrest, and a greater
value of BP prior to cardiopulmonary arrest were inde-
pendent variables of better prognosis.
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Cardiopulmonary arrest has been defined as a sud-
denlack of spontaneousventilation and pulseinthegreat
arteries, accompanied by loss of consciousnessinonein-
dividual at thesametime!. Inmany individuals, cardiopul -
monary arrest occursprematurely. Medical science, throu-
ghout itshistory, hasaccumulated aset of diagnostic and
therapeutic measuresin an attempt to avoid that tragic
end, the so-called cerebral cardiopulmonary resuscitation.
Few medical interventionshavethe potential to savelives
likecerebral cardiopulmonary resuscitation does. General
survival of patientsundergoing cerebral cardiopulmonary
resuscitation, defined ashospital discharge after cardio-
pulmonary arrest, isaround 14%2. Fivehundred thousand
patients have been estimated to undergo cerebral cardio-
pulmonary resuscitation every year during hospitalization
inthe United States®. The number of patientsundergoing
out-of-hospital cerebral cardiopulmonary resuscitation
maneuversinthesamecountry is225000 per year 3. There-
fore, the number of patients undergoing in-hospital car-
diopulmonary arrest is double that undergoing out-of-
hospital cardiopulmonary arrest. Despite this elevated
number, only afew studiesanalyzetheimpact of in-hospi-
tal cerebral cardiopulmonary resuscitation maneuversas
compared with theinnumerabl e studies published identi-
fying thevalue of out-of-hospital cerebral cardiopulmona-
ryresuscitation“®. The popul ation undergoing in-hospital
cerebral cardiopulmonary resuscitation differsfrom that
undergoing out-of-hospital resuscitation; therefore, to
know the characteristicsthat interferewith the outcomes
of in-hospital cerebral cardiopulmonary resuscitation
maneuversisvery important. Aiming at assessing the
impact of in-hospital cerebral cardiopulmonary resuscita-
tion, at determining survival, the population profile, and
etiologies, and at identifying clinical factorsimplicatedin
the prognosis of these patients, a prospective study was
carried outinageneral university-affiliated hospital.
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Methods

A prospective, observational, descriptive-analytical
study wascarried out at the Hospital S&o L ucasof the Ponti-
ficiaUniversidade Catdlicado Rio Grandedo Sul (PUCRS),
which is characterized as ageneral university-affiliated
hospital with 3unitsfor treatment of criticaly ill patients. a
generd intensivecareunit with 13 beds, acoronary unitwith
15beds, and aspecia careunit, incorporatedintotheemer-
gency department, with 15 beds. The adult admission unit
has533 beds.

The study sample was composed of patients older
than 18 years, who had in-hospital cardiopulmonary arrest
and underwent cerebral cardiopulmonary resuscitation at
the 3 critical careunitsof theHospital Sdo L ucas. Patients
undergoing cerebral cardiopulmonary resuscitation maneu-
verswere consecutively included in the samplein the pe-
riod from September 2000to August 2001. Those patients,
whose unconsciousnesswasidentified out of the hospital,
orinwhom the cerebral cardiopulmonary resuscitation ma-
neuverswereinterrupted early duetothefamily’ swishesor
duetotherecommendation of theattending physician, were
excluded from the study.

Theresearchteam wascontacted right after theidenti-
fication of a cardiopulmonary arrest through an internal
pager and headed immediately tothesite of thearrest. The
researcherswatched the cardiopulmonary arrestsassistan-
ce, collecting datareferring to the performance of thecere-
bral cardiopul monary resuscitation maneuversprospective-
ly. Information referring to the previous history of the pa
tients was obtained from the physicians responsible for
assisting the cardiopulmonary arrest and through the
medical records. The patients who succeeded in the cere-
bral cardiopulmonary resuscitation maneuverswereaccom-
panied daily by theresearchteamuntil hospital dischargeor
death. All dataobtained wererecordedin astandard proto-
col previously elaborated with 30 objective questionsto
provide relevant information to the research. When the
same patient underwent morethan 1 cerebral cardiopulmo-
nary resuscitation maneuver during hospitalization, only
thefirst episodewasincluded asanew case, and theremai-
ning episodes were only followed up aiming at recording
the outcomes of death or hospital discharge.

After finishing with data collection, the researchers
revised thegeneral mortality rate of the hospital duringthe
period studied through datagathered at the medi cal recor-
dsdepartment of the hospital aiming at detecting occasio-
nal lossesin datacollection.

Witnessed cardiopulmonary arrest wasdefined asthe
loss of consciousness occurring in the presence of amem-
ber of thefamily or of thehospital staff. Thecerebral cardio-
pulmonary resuscitation maneuvers comprised basic
maneuvers (diagnosisof cardiopulmonary arrest, positive
pressure ventilation, external chest compressions) and
advanced maneuvers(defibrillation, orotracheal intubation,
infusion of specific drugs) of cerebral cardiopulmonary
resuscitation performed by the medical team aiming at
reverting the cardiopulmonary arrest.
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Theinterval estimated for basic resuscitation assis-
tance lasted from i dentification of unconsciousnessto the
beginning of ventilation and external chest compression;
theinterval of advanced assistancelasted fromidentifica-
tion of unconsciousness to performance of defibrillation,
orotracheal intubation, or druginfusion. Theestimatedtime
of cerebral cardiopulmonary resuscitation wasestablished
asthe period between the beginning of basic aid and the
end of cerebral cardiopulmonary resuscitation. Thetotal
time of cardiopulmonary arrest was considered thetime
interval between identification of unconsciousnessandthe
end of cerebral cardiopulmonary resuscitation.

Theimmediate cause precipitating cardiopulmonary
arrest was identified by the physician responsible for the
patient, who al so consulted themedical records. Thoseca
sesin which the cause could not be defined were conside-
red of unknown cause.

M ean blood pressure prior to cardiopulmonary arrest
was defined asthe last measurement before unconscious-
nesswas determined; mean blood pressure after reversion
was that measured 10 minutes after the moment when a
supraventricular rhythm with apulsewasestablished.

Thecardiopulmonary arrest wasconsideredin-hospital
only when unconsciousnesswasidentified at the hospital.

Successinreverting cardiopulmonary arrest was defi-
ned as the maintenance of asupraventricular rhythmor a
pacemaker rhythmwithapulsefor at least 1 hour after the
end of cerebral cardiopulmonaryresuscitation?. Only the
patients being discharged from the hospital were conside-
red survivorsof acardiopulmonary arrest episode.

Prior to hospital discharge, the patients surviving a
cardiopulmonary arrest underwent acomplete neurological
examination to determine the existence of neurological
deficits. Thefollowing degreesof deficit were considered:
degreel - presenceof minimum neurol ogical deficit; degree
I1 - patientswith asignificant neurol ogical deficit, but with
preserved self-sufficiency; degreel |l - patientsdepending
on aid for basic tasks; degree |V - patientsin vegetative
states and Glasgow coma scale below 8; and degree V -
pati ents diagnosed with encephalic death 8.

The study was submitted to and approved by the Com-
mittee on Ethics of the Hospital with no need for patients
writteninformed consent because of thecharacteristicsof the
study. All surviving patientsor family members, or both, were
informed about their participation in the study, and those
whodid not want to participatewereexcluded.

Thestatigtical analysiswasperformed with SPSSsoft-
wareversion 9.0. Intheunivariateanalysis, the Student t test
and the chi-square test were used for continuous and
dichotomousvariables. Logistic regression (Foroard Wald
method) for quantitative variables and multiple variance
(Manova) for qualitativevariableswereused for multivaria:
teanalysis. Thechoiceof thevariablesanalyzedintheuni-
variateformwasbased oninformation obtainedinthelitera-
ture review of similar studies. The variables selected for
multivariateanalysi swerethosethat reached ap<0.4inuni-
variateanalysis. A p<0.05wasconsidered significant.
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Results

Thestudy comprised 150 patientswith cardiopulmona-
ry arrest, who underwent in-hospital cerebral cardiopulmo-
nary resuscitation. The sample equally represented the 4
unitsinvestigated asfollows: 30 (20%) patientsfromtheinten-
sivecareunit, 33(22%) fromthecoronary unit, 44 (29%) from
thespecid careunit, and 43 (28%) fromtheadmission unit.

Ninety patients(60%) weremal es. Themean hospitali-
zationtimeof these patientsprior to cardiopulmonary arrest
was 16£28 days. The diseasesidentified asthe major cau-
ses of cardiopulmonary arrest were as follows: coronary
artery disease in 46 (30.6%) patients; septic shock in 40
(26.6%); pulmonary thromboembolismin 15 (10%); and
heart failurein 12 (8%). Thefollowing diseases (21.5%)
wereal so observed: hyperpotassemia, hypovolemic shock,
stroke, pneumothorax, cardiac tamponade, and unknown
causesin5(3.3%) patients(fig.1).

Inregardtothecardiacrhythmidentifiedintheinitial
monitoring of cardiopulmonary arrest wefound, in decrea-
singorder: asystolia, ventricular fibrillation or tachycardia,
and pulselesselectricactivity (fig. 2).

The mean time interval s between the detection of
unconsciousness and the beginning of the basic and
advanced cerebral cardiopulmonary resuscitation maneu-
verswere, respectively, 1 minute and 2 minutes and 30
seconds. The mean times of cardiopulmonary arrest and
cerebral cardiopulmonary resuscitation, and the mean
valuesof blood pressureareshownintablel.

In 88 patients, asupraventricular rhythmwasobtained
for more than 1 hour, corresponding to an initial success
rate of 58%. Forty-two patients were discharged from the
hospital, representing 28% of thetotal populationand 48%
of the patients were resuscitated with initial success. The
mean time of survival of the patientswho obtained initial
successwas 7.5+14 days. The mean blood pressure obtai-
ned after successful cerebral cardiopulmonary resuscita
tionmaneuverswas 78 mmHg. Theneurol ogical examinetion

[ caD [@ septic shock
ErTE W HF
[] others [1 unknown

Fig. 1—Major causes of cardiopulmonary arrest. CAD — coronary artery disease;
PTE — pulmonary thromboembolism; HF —heart failure.
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performed on the day preceding hospital discharge detec-
ted aneurol ogical deficit attributed to the epi sode of cardio-
pulmonary arrestin 8 (19%) patients, whoweredividedinto
thefollowing categories: 2typel patients, 1typell patient,
4typelll patients, and 1 typelV patient.

Figure 3 depictsin aschematic manner the results of
cerebral cardiopulmonary resuscitation maneuvers, inclu-
ding the excluded cases and those | ost during the study.

Tablell showsthequantitativeand qualitativevaria-
bles observed with multivariate analysisfor the outcomes
initial successand hospital dischargeafter in-hospital cere-
bral cardiopulmonary resuscitation maneuvers.

When theinitial rhythm of cardiopulmonary arrest
wasventricular fibrillation or tachycardia, thesuccessrate
of initia reversionwas87% (35 patients), with abetter prog-
nosisin regard to the rhythms of asystolia and pulseless
electric activity (p=0.001). Asystoliahad an even greater
chanceof initia successascompared with pul selesselectri-
cal activity (p=0.001). Inregard to theoutcomehospital dis-
charge, theinitial rhythm of ventricular fibrillation or tachy-
cardiahad arate of success of 58%, al so superior to that of
other rhythms (pul sel ess el ectric activity and asystolia),
bothwithal6%rate(p=0.001).

Theshortest timeof cerebral cardiopulmonary resusci-
tation maneuvers and the total time of cardiopulmonary
arrestsshowed gtatistical significance (p=0.001) inregardto

16%

27% S

[ asystolia 1 VF/VT I PEA

Fig. 2- Initia cardiac rhythmsfound in cardiopulmonary arrest. VF/VT —ventricular
fibrillation or tachycardia; PEA — pulseless electrical activity.

Table | - Characteristics of the cerebral cardiopulmonary
resuscitation maneuvers

Variable Mean Standard deviation
Age (years) 62 16

Time of hospitalization prior to CPA (days) 16 28

Interval until basic CCPR (minutes) 2.4 25

Interval until advanced CCPR (minutes) 4.4 1.25
Timeof CCPR (minutes) 25 17

Totd time of CPA (minutes) 27 19

MBP prior to CPA (mmHg) 73 32

Time elapsed from the last measurement

of MBP prior to CPA (minutes) 60 93

CPA- cardiopulmonary arrest; CCPR- cerebral cardiopulmonary resuscita-
tion; interval until basic and advanced CCPR —time interval estimated from
identification of unconsciousness to the beginning of basic and advanced
maneuvers;, MBP- mean blood pressure.
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CPA-HSL
283 cases

150 cases of CCPR at the HSL
included in the study

133 cases excluded
from the study

28% of the population
undergoing CCPR

46 cases (total of 108 cases)
72% of the cases

Initial success Death 46 out-of-hospital CPA (at the CPA not undergoing CCPR due to Losses in the study — CPA
88 cases (58%) cases (42%) emergency department) the family’s or attending undergoing CCPR — team not
93 cases physician’s wish 28 cases contacted — 12 cases
[
[ 1
Hospital discharge — 42 cases — Death

Fig. 3— General sketch of the outcomes observed after in-hospital cerebral cardiopulmonary resuscitation maneuvers. CPA — cardiopulmonary arrest; CCPR - cerebral

cardiopulmonary resuscitation.

the outcomes initial success and hospital discharge. The
meantimeof cerebral cardiopulmonary resuscitationandtotal
timeof cardiopulmonary arrestininitial successand lack of
success of the cerebral cardiopulmonary resuscitation
maneuverswere, respectively, 16 and 19 minutesand 35and
38 minutes. For the outcome hospital discharge, thevaues
were 14 and 15 minutesand 28 and 32 minutes. The patients
with the greatest values of mean blood pressure prior to
cardiopulmonary arrest (mean of 88 mmHg) weremoreableto
re-establish spontaneous circul ation and to be discharged
from the hospital ascompared with the patientswith lower
valuesof mean blood pressure (mean of 65 mmHg).

To obtain acut point to calculate the oddsratio of the
continuous variables found with significance for themajor
outcomes (p<0.05), percentileswere cal culated and the cut
point values observed were tested, choosing those with a
higher statistical significance. The values are shownin
tableslll and 1V withtheoddsratio of thequalitetivevariables.

Inregard to the use of antiarrhythmic drugs after
cardiopulmonary arrest in patientswith ventricular fibrilla-
tion or tachycardiaastheinitia rhythm, maintenance of
those drugswas observed in 36% of the cases, and therate
of hospital dischargewas65%. Amiodaronewasusedin 22
patients and lidocaine in 4. When analyzing only the
patientswith ventricular fibrillation or tachycardiaasthe

Table Il - Variables analyzed for the outcomes initial success and
hospital discharge after in-hospital CCPR maneuvers
Variables Initial success Hospital discharge

in CCPR after CCPR
Age 0.16 0.37
Sex 0.94 0.73
Initid rhythm of CPA 0.001 0.001
Hospitaization time prior to CPA 0.16 0.01
Interval until the beginning of basic
CCPR maneuvers 0.23 0.40
Interval until the beginning of
advanced CCPR maneuvers 0.60 0.53
Timeof CCPR 0.001 0.001
Tota time of CPA 0.001 0.001
Vaue of MBP prior to CPA 0.04 0.001
Vaue of MBP after CPA Not assessed 0.77
CPA- cardiopulmonary arrest; CCPR- cerebral cardiopulmonary resuscita-
tion; MBP- mean blood pressure.

initial rhythm, no differenceregarding theoutcomesinitial
success and hospital discharge was observed inthosein
whomtheinfusion of antiarrhythmic drugswasmaintained
after cardiopulmonary arrest.

Table |11 — Odds ratio for initial success after in-hospital cerebral
cardiopulmonary resuscitation maneuvers

—— MBP prior to CPA >70 mm Hg

—— Timeof CCPR<15min

—*— Timeof CPA <20min

—— Initial rhythm of CPA in VF/VT

30 225 220 45 0 -E 1 & 40 15 20 35 30

VFNT- ventricular fibrillation or tachycardia; CCPR- cerebra cardiopulmo-
nary resuscitation; MBP- mean blood pressure; CPA- cardiopulmonary arest.

Table IV - Odds ratio for hospital discharge after in-hospital cerebral
cardiopulmonary resuscitation maneuvers

-— MBPafter CPA >70 mm Hg

MBP prior to CPA > 70 mm Hg

¢ Timeof CCPR<15min

—e——— Timeof CPA <20min

R a— Initial rhythm of CPA in VF/VT

25 -0 A5 -0 5 1 5 10 15 20 25

VFNT- ventricular fibrillation or tachycardia; CCPR- cerebral cardiopulmo-
nary resuscitation; MBP- mean blood pressure; CPA- cardiopulmonary arrest.
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Discussion

Severa studiesanayzingin-hospital cardiopulmonary
arrest %0 have considered coronary artery disease, sepsis,
and heart failure the major causes of cardiopulmonary
arrest; however, the presence of pulmonary thromboembo-
lism as one of the most frequently found diseasesis not
usual. Greater awarenessof pulmonary thromboembolism
asacauseof cardiopulmonary arrest, especially inthecases
of pulselesséelectric activity, and the appearance of compu-
ted angiotomography increased the number of diagnoses
of thisdisease, which might have been previoudly underes-
timated. Thediagnosisof pulmonary thromboembolismasa
cause of cardiopulmonary arrest isof fundamental impor-
tancebecausethepossibility of performing catheter throm-
bectomy or using thrombolytic agents, or both, currently
allowsamorerapid and effective management. The use of
thrombolytic agentsin cardiopulmonary arrest was pros-
pectively tested by Béttiger et a ™ in 90 patients. Those
authors showed the safety of the drug even in prolonged
cardiopulmonary arrest, and a possible benefit in the out-
comesurvival in patientswith cardiopulmonary arrest due
to acute myocardial infarction or pulmonary thrombo-
embolism.

Unliketheresultsuniformly observedinregardtothe
initial rhythm found in some studies assessing out-of -
hospital cardiopulmonary arrest, inwhichventricular fibril-
lation or tachycardiaappearsastheinitial rhythmin80-90%
of the cases, the studiesanalyzingin-hospital cardiopulmo-
nary arrest report different results®45, Most patientswith
out-of-hospital cardiopulmonary arrest have sudden death
secondary to ischemic heart disease; however, inthein-
hospital population, agreat diversity of comorbidities
exists, which ends up determining theinitial rhythm of
cardiopulmonary arrest®s5, Therefore, whileinthestudy by
Andreasson et a °68% of the caseshaveventricular fibril-
lation or tachycardiaastheinitial rhythm, in aBrazilian
study *2 asystolia was the most frequently found rhythm,
corresponding to 43% of the cases. In another prospective
sample of 600 patients followed up by Cooper et al 7,
pul selesselectric activity wasfound astheinitial rhythmin
48% of the cases. In our sample, asystoliawastheinitia
rhythm most frequently found (57%), followed by ventricu-
lar fibrillation or tachycardia(27%), and pul sel essel ectric
activity (16%). Thedifferent characteristicsof thehospitals,
populations, and comorbidities of the patientshospitalized
may beresponsible for the different findingsin regard to
theinitial rhythm of cardiopulmonary arrest. Initial rever-
sion after cardiopulmonary arrest was obtained in 58% of
thepatients, and 28% of the casesweredischarged fromthe
hospital, which was considered the survival ratein our
population. Our indicesarein accordancewiththeresultsof
recent studies”**. In ameta-analysis of 62 studies asses-
sing the results of in-hospital cerebral cardiopulmonary
resuscitation, agreat variationinsurvival (0-30%) wasiden-
tified, and the diversity in the populations studied was
considered adeterminant factor of the different results4.
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The better results more recently found may be due to the
advancesin the general assistance to cardiopulmonary
arrest expressed, for exampl e, by the presence of programs
of qualification of assistance, by therapid assistance at the
hospitals, and by the still expressive number of patients,
who had cardiopulmonary arrestinventricular fibrillation or
tachycardia. Improvement in the statistical design of the
studiesprospectively performed may also beacauseof the
increaseinthesurvival rateafter cerebral cardiopulmonary
resuscitation, because in retrospective analyses many ca
ses of rapidly reverted cardiopulmonary arrest, especially
ventricular fibrillation or tachycardia, were not properly
recorded.

Better resultsinrhythmsof aworseprognosis, suchas
asystoliaand pulseless electrical activity, may be closely
related to promptness in assistance and establishment of
reversible causes, afundamental measure that should
always be emphasized in the attempt to improve the
prognosis of these patients.

The small number of patients with neurological
deficitsin our sampleisfound in the populations under-
goingin-hospital cardiopulmonary arrest, andit trandlates
promptnessintheinitial phaseandin performing basic cere-
bral cardiopulmonary resuscitation, whichaimsat maintai-
ning cerebral perfusionwhilere-establishment of arhythm
accompanied by apulseissought 72135, |n a2-year follow-
up of 76 patientsdischarged fromthehospital after in-hos-
pital cardiopulmonary arrest, the absence of neurological
deficitsgreater than typel wasthe most important marker
for survivel (p<0.0008)*.

Of the variabl es detected asindependent factors of a
better prognosis, theinitia rhythm of ventricular fibrillationor
tachycardiahad abetter outcomeascompared with asystolia
and pul selessel ectrical activity; thisresult wasexpected and
only confirmsthat foundintheliterature”®2%3, Theshorter
timesof cardiopulmonary arrest and cerebral cardiopulmo-
nary resuscitation as predictors of abetter prognosis are
justified because cardiopulmonary arrest dueto ventricular
fibrillation or tachycardiaincreasesits refractoriness to
reversionwiththeincreasein thetimeof cardiopulmonary
arrest 6. Thelevel of adenosi netriphosphate, fundamental
for myocyte contraction, decreases with the presence of
ventricular fibrillation or tachycardia(rhythmsthat consu-
mealot of energy), and no reposition occursduetothelack
of appropriatecirculation. Theshorter timeuntil basicand
advanced aid begins, which in other studies appearsasa
significant prognostic factor, was not important in our
sample. We believe that the promptness with which all
patientswere assisted, with no significant variationin the
assistingtime, justifiesthisresult. Defibrillation of cardio-
pulmonary arrestinventricular fibrillation or tachycardiain
aperiod shorter than 2 minuteswasasignificant variablein
aprospectivestudy carried out at the Hammersmith Hospital
in London. In that study, however, alarge variation in the
times of defibrillation was observed, especially among the
patientsintheintensivecareunit andintheadmissionunit ™.

Higher valuesof mean blood pressureprior to cardio-
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pulmonary arrest as afactor of abetter prognosis may be
associated with fewer comorbiditiesand lesshemodynamic
instability, which arefactorsassociated with greater morta-
lity after cerebral cardiopulmonary resuscitation 3,

Theuseof antiarrhythmic drugsasapredictor of lon-
ger survival correlateswith the presence of more patients
with ventricular fibrillation or tachycardiaastheinitial
rhythm, favoring its prognosis. When analyzing only the
patientswith ventricular fibrillation or tachycardia, that
variablewasnot significant. Thenumber of patientstaking
amiodarone (22 patients) as compared with those taking
lidocaine (4 patients) asan antiarrhythmic drug of mainte-
nance after reversing cardiopulmonary arrest dueto ventri-
cular fibrillation or tachycardiaisnoteworthy. Amiodarone
has been established as effective during cardiopulmonary
arrest in the ARREST study?*® and incorporated into the
guidelinesof the American Heart Association (AHA) since
August 2000 *°. However, no study so far has supported it
asamaintenanceantiarrhythmi c agent; thereremainsdoubt
astoitseffectivenessin evidence-based medicine. Lidocai-
ne, an antiarrhythmic agent previously used asthe first
choiceinthat situation, also needsimportant studies esta-
blishingitsefficacy; thisisperhapsthereason why amioda-
rone can be established asthe drug of choicein those cases.

Theclinica impact of in-hospital cerebra cardiopulmo-
nary resuscitation maneuverswasvery importantinour sam-
ple. Thenumber of patientsrequiringtrestmenttosavellifein
12 monthswas 4 in our sample, similar to that found inthe
most recent prospective studies 131620, Few therapiesin
medi cinehaveanimpact ondiminishingmortality likecerebra
cardiopulmonary resuscitation does(tab. V). Webdievethat,
asinout-of-hospital cardiopulmonary arrest anditschain of
survival, themedical society should invest in training and
establishing programsthat aim at improving theassi stance of
patientswithin-hospital cardiopulmonary arrest.

Training nursesinemergency cardiac careaccording
totheguidelinesof theAHA caused anincreaseinsurvival
after in-hospital cardiopulmonary arrest from 10 to 38%

Table V - Table of impact of the different therapiesin cardiovascular
medicine

Intervention Outcomes in years NNT
Enalapril in HF class IV 1 death 3
In-hospital CCPR 1 death (1 year) 3.6
MRCinlesion of TCE 1 death 6
Treatment of severe SAH 1 death/AMI/AVE 8
Carotid endarterectomy 1 death/AVE 9
ASA in unstable angina 1 death/AMI 12
Sinvastatin in DAS 1 coronary death 12
Enadapril in HF class 11/111 1 death 50
ASA in hedlthy physicians 1 death/AMI 250
Treatment of mild SAH 1 death/AMI/AVE 350
NNT- necessary number of patients treated; HF- heart failure; CCPR- cere-
bral cardiopulmonary resuscitation; MRC- myocardial revascularization
surgery; SAH- systemic arterial hypertension; ASA- acetylsalicylic acid;
CAD- coronary artery disease. Source: Braunwald et a, Heart Disease, 2000,
6"ed. * NNT in our sample was caculated to save 1 life in 12 months.
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(p<0.0.1) inastudy carried out by Daneet d 3. McGowan et
al ? trained nurse’ saides, nurses and physicians at their
hospital and significantly improvedthesurvival rates; Hen-
dersonet a 2 reported anincreaseintheresuscitationrates
from 30t058% (p<0.0002) intheir hospital withthecreation
of aspecial team to assist cardiopulmonary arrests. At the
Hospital S8o L ucas, atraining program on cerebral cardio-
pulmonary resuscitation wasal ready ongoing during data
collection of our study involving nurse' saides, nurses, and
medical residentsat the hospita, in 600 peoplebeing trained
according to theguidelinesof the AHA each 6 months?,

Webelievethat not using the complete protocol inthe
Utstein stylemodel inin-hospital cardiopulmonary arrest?
in our study may somehow have made the comparison
between our results and those from studies published in
the literature difficult. However, we emphasize that most
variablesrequired by that protocol wereanalyzed.

Inour study, maintenance of apulsefor at least 1 hour
wasrequired to definethere-establishment of spontaneous
circulation, whichwasdifferent from the definition adopted
inthe Utstein Stylemodel, in which any return of pulseis
considered are-establishment of spontaneouscirculation.
If ontheonehandthat stricter criterion may underestimate
theinitial successof cardiopulmonary arrest, onthe other
hand, it may increasethevalidity of thefindings.

Thelossof 12 casesduring data collection may have
impaired theresults, but webelieveitisareasonablenum-
ber dueto technical difficulty in performing the study. We
emphasize that the strategy adopted in thisstudy isconsi-
deredideal for the Utstein Stylemodel for in-hospital car-
diopulmonary arrest 2.

In conclusion, coronary artery disease, septic shock,
and pulmonary thromboembolismwerethemost frequently
found causesof cardiopulmonary arrest. Ventricular fibrilla-
tion or tachycardiaastheinitial rhythm, the shorter timesof
cardiopulmonary arrest, cerebral cardiopulmonary resusci-
tation, and the higher val ue of mean blood pressureprior to
cardiopulmonary arrest were independent variables of a
better prognosisfor the outcomesre-establishment of spon-
taneouscircul ation and hospital discharge. Thelonger time
of hospitalization prior to cardiopulmonary arrest wascon-
sidered avariable of abetter prognosisonly for the outco-
mehospital dischargeafter in-hospital cerebral cardiopul-
monary resuscitation. Finally, we conclude that, in our
sample, in-hospital cerebral cardiopulmonary resuscitation
has agreat impact in diminishing mortality as compared
with other cardiovascular therapies currently used in
evidence-based medicine.
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