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Character isticsand outcane of patientsafter successful prolonged car-
diopulmonary resuscitation
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[ABSTRACT] Objective To retrogectively analyze the demographicsand the final outcome of patients after successful pro-
longed cardiopulmonary resuscitation (CPR). M ethods Totally 12 patients, who w ere admitted to our ICU for further treat-
ment after successful CPR betw een January 1996 and D ecenber 2002, w ere enrolled into this study. They all had return of
gontaneous circulation after prolonged (> 30min) CPR and remained hanodynam ically stable for more than 6 h Therew ere
10malesand 2 females,w ith amean ageof (53 5+ 19 7) years Results Themedian duration of BL S/ACL S in the 12 patients
w as 45min (range 31-120min). Four died from circulatory failure and multiple organ failure, 3 survivedw ith Cerebral Perfor-
mance Categories 3or 4 and 5w ith 2 or 1(nomal or near nomal). Therew ere no significant relation betw een hoital out-
come and age (Spearman’ soorrelation test, P> Q 05) and betw een hogital outcom e and duration of CPR attenpt (P> Q 05).

Consciousnessw ithin 48 h after return of pontaneous circulation (RO SC) w as significantly relatedw ith good hoital outcome
(Fisher’ s exact test, P< Q 01). Conclusion: The prognosis for patientsw ho achieved gontaneous circulation after prolonged
CPR is not necessarily bleak The advice to give up further resuscitation atteanpt from the fanily or related people should be
carefully dealt w ith after ROSC. T he prediction of the hoital outcome 48 h later after RO SC ismuch more accurate and the

advice given to the fanily would bemore valuable
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Duration of cardiopulmonary resuscitation

(CPR) is one of the key predictors for the final

outoom el

International guidelines 2000 recom-
mended that* in the absence of mitigating factors,
prolonged resuscitation efforts for adults and chil-
dren are unlikely to be successful and can be dis
continued if there is no return of gontaneous cir-
culation at any time during 30 min of cumulative
A dvanced Cardiac L ife Support (ACLS)”'™. On
the other hand, if patients achieved gpontaneous
circulation, the chances for recovery with intact
neurologic functions did not seem to be ignorable

Therewere afev reportsof goradic casesw ho re-
covered with favorable outcome after successful
prolonged CPR™. Serving as a busy emergency
medicine center that provides intensive post-resus-
citation care to all CPR patients hogital-w ide, our
center had received and treated 12 patients who
achieved gontaneous circulation after prolonged
CPR and remained hanodynanically stable for at
least 6 h The seaningly good outcome of this
group of patients prompted us to explorew hether
therew ere certain unique factors that mproved the
outcome It isalso possible that the heart and brain
w erew ell preserved during CPR in these patients,
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[A cad J SecM ilM ed U niv, 2004, 25(11): 1164-1168]

as indicated by the fact that gpontaneous circula-
tion w as achievable If this is the case, the standard
resuscitation protoool should be strictly follow ed to
ensure the best possible recovery in any patients
w ith smilar history. Clinically, medical profession-
als and fanilies arewondering if there is any data
to justify full-extent resuscitation efforts for pa-
tients after prolonged CPR. T herefore, w e believed
analysis of such a unique group of patients is of
great clinical interests

1 MATERIALSAND M ETHODSS

11 Setting Changzheng Hogital isa 1 200-bed
university teaching hogital with tertiary care lo-
cated in Shanghai, China Our department ismainly
consisted of energency room, 12 bed general ICU
and a general ward for convalescence M ost of the
cardiac arrest (CA ) patientswould be transferred
to this ICU after successful CPR w herever CA oc-
cur.
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1 2 Data source Retrogectively collected data
concerning all the 51 patientsw ho undemw ent CA
and successful CPR and were transferred to our
ICU for further treatment betw een January 1996
and D ecember 2002 Successful CPR defined as re-
turn of gpontaneous circulation (ROSC) and lasted
for more than 6 h Follow ing iten sw ere extracted
from case chart and emergency record: age, sex,
hogital outcome, primary underlying disease, ar-
rest site, direct provocation factor, duration of CPR
attanpt, defibrillation or not, total epinephrine
dosage, consciousness w ithin 48 h after ROSC or
not, hoyital death cause CPR attenpt includes
follow ing resuscitation effort but not limited: defib-
rillation, chest compression, endotracheal intuba-
tion, vascular access and reaonable drugs Dura-
tion of cardiopuimonary resuscitation defined as
the interval betw een the start of BL S and ROSC
w hich last formore than Smin If ROSCwerepre
sent during the CPR attanpt and can not be lasted
formore than 5min, then the tme of ROSC would
be counted into duration of CPR attempt Con-
sciousnessw ithin 48 h after RO SC means the pa-
tient can act according the orders, for example, lift
am, stretch tongue andw ink B ecause of incomple-
tion of chart data,we can not detem ine the initial
rhythm of cardiac arrest How ever, we can make
sure that if the cardiac arrest patient had received
defibrillation, the patient must had a ventricular
fibrillation or pulseless ventricular tachycardia
rhythm. If the patient received no defibrillation, the
reaon oould be that either initial rhythm is non-
V FA/T or defibrillator not available in time To-
tally 12 patientsw hose duration of CPR were = 30
min were enrolled into our study. ACL Swere all
perfomed in hogital in the 12 patients according
to ACL S protocol, 4 of them whose CA occurred
out-of-hogital received no Basic L ife Support
(BLS) and transferred to our emergency depart-
ment directly. Hogital outcomew ere recorded and
rated as (1) death; (2) survival with severe cen-
tral nerves system deficitsor vegetable state, Cere-
bral Performance Categories(CPC) ™ 4 or 3, (3)
survival w ithout or w ith minor central nerves sys
tan deficits, patient can communicate meaningful-

ly, CPC 2 or 1 W e define the first 2 outcomes as
poor hogital outcome and the third one as good
hogital outcome

1 3 Statistical analysis A gewas expressed as
means plus standard deviations Duration of CPR
attanpt was expressed as median and range The
relation betw een hogital outcome and age, dura-
tion of CPR attemptw ere analyzed by Speaman’s
correlation test T he relation betw een hogital out-
come and consciousness w ithin 48 h after ROSC
w as analyzed by Fisher's exact test The null hy-
pothesisw as rejected if the probability of itwere e-
qual to or less than one in 20(P< Q 05).

2 RESULTS

2 1 Overall characteristicsand outcane Of the
12 patients, 10 were male and 2 were fanale, the
mean agew as (53 5+ 19 7) years Themedian du-
ration of CPR attempt was 45 min with consider-
able variation (31-120 min). For arrest site, 8 oc-
curred in hosital, 4 occurred out of hosital and
received no BL S For inducanent of cardiac arrest,
6w ere unknow n w hile the other 6w ere heart fail-
ure, hypoxemia, suffocation, electrolyte abnomali-
ty, electrical injury, myocardial infarction regpec-
tively. For hogital outcome, 4 died from circulato-
ry failure and multiple organ failure, 3 survived
w ith CPC 3or 4,5 survived w ith no or minor cen-
tral nervous systam deficits, CPC 2 or 1(see Tab
1).

2 2 Relationship between hospital outcane and
age For the 12 prolonged CPR attempt patients,
there is no significant relation between howital
outcome and age, Spearm an Correlation Coefficient
is- Q391,P=10Q 209

2 3 Relationship between hospital outcane and
duration of CPR attempt
CPR attanpt patients, there is no significant rela-
tion betw een hogital outcome and duration of CPR
attanpt, Speaman Correlation Coefficient is
- Q077,P=Q 812

2 4 Relationship between hospital outcane and
consciousness within 48 h after ROSC  The result
by Fisher's exact test showed that P = Q 001,
w hich means that early consciousness after RO SC

For the 12 prolonged
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is very significantly related w ith good hogital out-

come

Tab 1 Character isticsand outcane of patientsafter successful prolonged cardiopulmonary resuscitation

Duration of

Patient Age Sex gl?tsg;ael dPi;;nnggils A rrest site Incét;cgzent CPI(R; /fa:;(tig?pt Defibrillation Cv?,?fﬁﬁufgiss d:a?l?cgﬁlse

1 60 M 3 Coronary heart disesase  General w ard U nknow n 120 Y Y N

2 4 M 2 Viral encephalitis General w ard U nknow n 90 Y N N

3 71 F 1 Hypertension General ward A cute heart failure 80 N N Circulatory failure

4 45 M 1  Cervical vertebra General w ard Hypoxem ia 65 N N M ultipleorgan
pargplegia failure

5 46 M 3 Dilated congestive IcU U nknow n 65 Y Y N
cardiom yopathy

6 51 M 2  Coronary heart dissase Home U nknow n 50 Y N N

7 27 M 2 Electrical injury W orking place Electrical injury 40 N N N

8 78 M 1 Daementia Home Suffocation 40 N N M ultiple organ failure

9 73 M 3 M yocardial infarction Emergency room M yocardial infarction 40 Y Y N

10 29 M 3 Urenia Operation room U nknow n 37 Y Y N

11 85 F 1  Pneumonia Home Electrolyte 33 N N Circulatory failure

abnomalities
12 33 M 3 Lumbar vertebra Operation room U nknow n 31 Y Y N

paraplegia

3 DISCUSSION

This study describes the characteristics and
hogital outcome anong patients who had ROSC
after prolonged (> 30 min) CPR and ramained
henodynamnically stable for more than 6 h A sun-
expected,w e found that the outcome after success
ful prolonged CPR is not necessarily bleak and the
prediction of the ultimate outcome of this group
patients is much more accurate 48 h later after
RO SC

In this report, 5 of the 12 patientsw ho under-
went > 30 min CPR were discharged with no or
minor neurologic deficit, this result is in good a-
greement w ith previeous experienceson thosew ho
w ere hogitalized alive after CPR™ ", Among 12
patients, 4 had possible favorable factors for good
outcome, including 2 in the operating room, 1 in the
ICU, 1 electrical injury, 1 electrolyte abnom ality.
In addition, 7 patientsw ere younger than 60 years
old How ever, the favorable factors and age were
not closely related to the final outcome T hese find-
ings suggested that prediction of CPR outcome
based on previously identified favorable factors
during CPR is not aways reliable Furthemore,
vigorous chest compression w ith other resuscita-
tion effortsmay preserve the heart and the brain
over a long period of time in certain cases A s long

aspatients renain hemodynam ically stable after re-
turn of gontaneous circulation, a relatively good
hogital outcome can still be expected Intensive
post-resuscitation should not be discouraged by a
history of prolonged CPR.

A number of studies suggested that duration
of CPR was adversely asciated with final out-
come after cardiac arrest Khalafi et al suggested
that if gpontaneous circulationw as not achieved by
25 min of CPR, resuscitation ocould be abandoned
unless cardiac arrest w as asciated with drug in-
toxication, hypothem ia, electrolyte abnomality, or
young age, etc,w hich w ere considered as favorable
factors for good outcome after CPR'?. Hamill sug-
gested if CPR oontinued for more than 30 min,

[19]

there were no survivors™. How ever, satisfactory

outcome after prolonged (> 30 min) CPR w ere not

uncommon!”*!

, including those who did not have
co-existence of favorable factors as mentioned
above Recently, a case of complete neurologic re-
covery after more than 5 h CA was reported™.
Surprisingly, our study did not show that the
final outcome was compromised by the prolonged
CPR they received before ROSC. This finding ap-
parently differs from most of other studies in
w hich longer duration of CPR inevitably led to
poor outcomes T he possible explanations for such

a discrepancy may first come from the difference in
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patient inclusion criteria In our study, the patients
were enrolled into our study only when they
achieved sontaneous circulation and remained
henodynamnically stable for 6 h In contrast, most
other studies included all cardiac arrest patients
whose mmediate CPR outcome were still un-
know n Duration of CPR attenpt has a significant
effect on the chance of RO SC, thereby has a signifi-
cant effect on ultmate CPR outcome How ever, it
may not have such a significant effect on the ho9i-
tal outcome after successful CPR. This conclusion
is in agreament with 2 other authors®?”, and
seens to be supported by several case re
portgl'® 14l

Secondly, our patients may have transient
RO SC during CPR. In our study, we defined the
duration of CPR as the interval betw een the start
of CPR and the RO SC, which must sustain for at
least 5 min Therefore, by definition, short (< 5
min) episode of ROSC did not disqualify the pa-
tientsfor enroliment into the study. It is reported,
how ever, even a very short episode of ROSC (< 5
min) may contribute to a favorable outcome after
prolonged CPR, compared to patientswho did not
have any RO SC'®!. Based on this, the guideline sug-
gests an extended CPR for those who had any

4l U nfortu-

epindes of gontaneous circulation
nately, the retrogective nature of the current study
does not allow us to extract related data to clarify
if there was any gontaneous circulation during
CPR.

Our study also showed that consciousness
w ithin 48 h after RO SC strongly suggested a favor-
able outcome Hamill in his reviev article suggest-
ed that neurological statusw asof more prognostic
values 48 h after ROSC than mmediately after
ROSC™. A ttila and Cook suggested that the prog-
nosis for adults who ramained deeply comatose
(Glasgow Coma Score < 5) after cardiac arrest can
be predicted w ith accuracy after 2-3 d in most cas
es??. Together w ith our results, it is thus suggest-
ed that prediction of the hogital outcome at this
time ismuch more accurate and the advice to the
fanily would bemore appropriate

The relationship between patient ages and

[18]

outcome after CPR is not clear'™. W hile some

studies show ed that old age was a risk factor of

(18231 others did not™***. A ge is

poor CPR outcome
much less predictive of survival than other factors
such as initial cardiac rhythm'*". Our study sup-
ports the notion that age is not a critical factor in
detemining outcome after prolonged CPR. Age
alone should not be taken into consideration w hen
deciding w hether aggressive life support be given
after successful CPR.

In summary, based on the resultsof this study
and our clinical experiences, w e believe that accu-
rate prediction of CPR outcome is still very diffi-
cult Tem ination of resuscitation efforts should be
very cautious, epecially when some favorable fac-
tors are present, such as hypothem ia, intoxication,
ventricular fibrillation, ventricular tachycardia, or
brief gpontaneous circulation during CPR. Once
RO SC is achieved, prediction of the ultimate out-
come 48 h later after arrest ismuch more accurate
Finally, as long aspatients can achieve gpontaneous
circulation after prolonged CPR, they still have a
decent chance for favorable outcome Effective re-
suscitation efforts, such as hypothem ia, should be
provided w ithout hesitation
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