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Case

e Name : =X/
e Sex: male

e Age 70-year-old
e ID : 14386525




Chnical Scenario

e He was brought to ED due to syncope.
e Abdominal discomfort was noted for 2~3 months.

e He arrived with clear consciousness E4VSM6 and Vital
sign: RR 22/min, BP 72/40mmHg,PR 138/min and Bt
38.17 C.

e CT showed ruptured AAA.































e CT finding:

Ruptured aneurysm of distal abdominal aortic
aneurysm size about 6.1 x 4.9 x 4.7 cm 1n size with
massive retroperitoneal hematoma.




Operation

e AAA stent grafting + right common 1liac artery
embolization with vascular plug + femoral-femoral
bypass with Gortex graft

(2012/09/22 22:35 ~2012/09/23 02:20)




Hospital course

e After operation, the patient was admitted to CVS-ICU.

e [.ow BP was noted under dual levophed and dopamine
pump use.

e Progression of abdominal distention and congestion over
bilateral legs were noted.

e Coagulopathy condition with nasal and oral bleeding were
also found out.

e The patient expired on 9/24(PM 08:30).




Backeround

e BEndovascular abdominal aortic aneurysm repair (EVAR)
was ntroduced 1n the 1990s as an alternative to open
surgical repair(OSR) for patients with high operative risk.

e Randomized, control trials (RCT) report lower

perioperative morbidity and mortality with elective
EVAR compared with OSR.




Question => PICO

e P: Patient with ruptured abdominal aortic
aneurysm

e [: Endovascular aortic repair

e C: Open repair

e O: short-term survival

Dose endovascular aortic repair have better short-term
survival than open repair 1n patients with ruptured
abdominal aortic aneurysm?
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/ TABLE 1. Patient Characteristics and 30-day Mortality of Operative and Total Cohorts

AD indicates abdominal decompression; BP. blood pressure; EVAR, endovascular ancurysm repair; GA, general anesthesia; LA, local anesthesia;

SD, standard deviation.

EVAR-ONLY EVAR/OPEN
EVAR May EVAR Open repair Combined
2009_December 1998—April 2009 1998 -April 2009 1998 April 2009
2011 (n = T0) (n = 198) (n = 163) (n = 361)
Age at operation
Mean (SD) 759(7.8) 74.1(9.1) 72.1 (8.5) 73.2(R9)
Sex
Women 24% 15% 13% 14%
Type of rupture
Contained 67% 64% T1% 67%
Free 27% 32% 26% 29%
Fistula 6% 4% 3% 4%
Missing 6 missing info 6 missing info
Hemodynamics
BP systolic < 80 mmHg 47% 41% 34% 38%
Anesthesia
LA 63% 58% 0% 32%
LA/CA 20% 24% 1995 22%
GCA 13% 16% 81% 45%
Other (eg, Ketalar) 4% % 0% 1%
Missing 6 missing info 6 missing info
AD
No 71% T8% 76% T7%
Laparotomy 20% 15% 23% 19%
Other 9% 7% 1% 4%
Missing 6 missing info 6 missing info
Clinic (% of patients)
Zunch 44 60 63 62
Orebro 56 40 37 38
Operative cohort
30-day mortality 24.3% 15.7%, P =0.106* 37.4%, P =0.051% 25.5%, P = 0.833%
Total cohort
30-day mortality n = 73* (27.4%) n = 400§ (32.8%). P = 0367%
*Chi-square test of 30 days’ mortahty between EVAR-ONLY and EVAR (EVAR/OPEN).
TChi-square test of 30 days’ mortality between EVAR-ONLY and open repair (EVAR/OPEN).
{Chi-square test of 30 days’ mortality between EVAR-ONLY and combined (EVAR/OPEN).
§ The number includes medically treated patients.

_/



Results

e In EVAR/OPEN duration , open repair showed a statistically
significant association with 30-day mortality

( adjusted odds ratio[OR] =3.3 ;
95% confidence interval[CI] , 1.4-7.5;P=0.004).

TABLE 3. Logistic Regression of 30-Day Mortality Comparing EVAR and Open Repair for Patients
Operated On From Year 1998 to April 2009 (EVAR/OPEN)

Unadjusted Adjusted
30-D Mortality, %  OR (95% CI) r OR (95% CI) P
EVAR (n = 198) 15.7 1.0 1.0

Open repair (n = 163) 374 3.2(1.9-5.3) <0.001 3.3(1.4-7.5) 0.004
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TABLE 4. Pairwise Interaction Test Between Groups (EVAR and Open Repair) and the Other Markers in the Model
During EVAR/OPEN Period (1998-April 2009)

Unadjusted Adjusted
30-D Mortality, % OR (95% CI) P OR (95% CI) P
Laparotomy
EVAR (n=30) 300 1.0 1.0
Open repair (n=37) 324 [.1(04-3.2) 0.831 1.1(0.3-3.7) 0.845

* |n patients with abdominal decompression by

laparotomy, there was no difference in

mortality.
(adjusted odds ratio[OR] =1.1;
95% confidence interval[CI] ,0.3-3.7).
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TABLE 4, Pairwise Interaction Test Between Groups (EVAR and Open Repair) and the Other Markers in the Modl
During EVAR/OPEN Period (1998-April 2009)

Unadjusted Adjusted

WDMortality%  OROS%C) P ORG%C) P

[nteraction of AD and group:

NoAD
EVAR (n = 134) 104 10 10
Open repair (n = 119) 370 S1(279.0) <0.00] 5.0(19-10.7) 0,002

e For patients with no abdominal decompression , there was a higher
mortality with open repair _than EVAR.

(adjusted odds ratio[OR] =5.6; 95% confidence interval[CI] ,
1.9-16.7, p=0.002).

N /




Critical appraisal

Critical appraisal of Prognostic studies
Are the results of the study valid? (Internal Validity)

1.Was the defined representative sample of patients assembled at a common
(usually early) point in the course of their disease?

What is best?

Where do I find the information?

It is preferable if study patients are enrolled at a uniformly
early time in the disease, usually when the disease first
becomes manifest. Such groups of patients are called an
inception cohort’. Patients should also be
representative of the underlying population. Patients from
tertiary referral centres may have more advanced disease
and poorer prognoses than patients from primary care.

The Methods section should describe the stage at which
patients entered the study (e.g. at the time of first
myocardial infarction; Stage 3 breast cancer, etc.). The
Methods section should also provide information about
patient recruitment; whether patients were recruited from

primary care or tertiary referral centres.

This paper: Yes[] No[] Unclear[]

Comment:




RAAA announced
a7
Rejected
4
Y
RAAA arrived
473
} !
Fit for treatment Unfit, dementia or refused
4 42
EVAR Open repair Medical treatment
268 163 42
57% 34% 9%

FIGURE 1. Total cohort of RAAA 1998 to 2011. Percent is cal-

culated from the patients who were accepted for treatment

evaluation (“patients arrived”).




e During the study period (January 1, 1998-
December 31,2011),477 consecutive patients
with RAAA were managed.

e 4 patients were rejected because of staff or facility

unavailability, and the 473 remaining patients were
considered for treatment.




Reasons for medical treatment

e Patient or relatives refused treatment

e Severe mental disorder ( Alzheimer disease, highly
advanced dementia )

e Combination of old age, severe shock, and/or ineffective
cardiopulmonary resuscitation on arrival.

e Before the era of EVAR for RAAA, patients with an
extremely poor prognosis ( combination of old age,
severe comorbidities , and circulatory instability despite
adequate resuscitation ), when treated by open repair,
were not offered open surgical repair.




/ TABLE 1. Patient Characteristics and 30-day Mortality of Operative and Total Cohorts \

EVAR-ONLY EVAR/OPEN
EVAR May EVAR Open repair Combined
2009_December 1998—April 2009 1998 -April 2009 1998 April 2009
2011 in = T (n = 198) (n = 163) (n = 361)
Age at operation
Mean (SD) 759(7.8) 74.1(9.1) 72.1 (8.5) 73.2(89)
Sex
Women — 15% 13% 14%
Type of rupture
Contained 67% 64% [ & LA 67%
Free 27% 32% 26% 29%
Fistula 6% 4% 3% 4%
Missing 6 missing info 6 missing info
Hemodynamics
——BP systolic < 80 by 42% a1% 34% e
Anesthesia
LA 63% 58% 0% 32%
LA/CA 20% 24% 1995 22%
GCA 13% 16% 81% 45%
Other (eg, Ketalar) 4% 2% 0% 1%
Missing 6 missing info 6 missing info
AD
No 71% T8% 76% T7%
Laparotomy 20% 15% 23% 19%
Other 9% 7% 1% 4%
Missing 6 missing info 6 missing info
Clinic (% of patients)
Zunch 44 60 63 62
Orebro 56 40 37 38
Operative cohort
30-day mortality 24.3% 15.7%, P =0.106* 37.4%, P =0.051% 25.5%, P = 0.833%
Total cohort
30-day mortality n = 73* (27.4%) n = 400§ (32.8%). P = 0367%
*Chi-square test of 30 days’ mortahty between EVAR-ONLY and EVAR (EVAR/OPEN).
TChi-square test of 30 days’ mortality between EVAR-ONLY and open repair (EVAR/OPEN).
{Chi-square test of 30 days’ mortality between EVAR-ONLY and combined (EVAR/OPEN).
§ The number includes medically treated patients.

AD indicates abdominal decompression; BP. blood pressure; EVAR, endovascular ancurysm repair; GA, general anesthesia; LA, local anesthesia;
SD, standard deviation.




e These patients were treated by an
EVAR-whenever-possible © ~  approach until

April
2009(EVAR/OPEN period) and thereafter according to a
" 100% EVAR~ °  approach ( EVAR only period)

e " EVAR-ONLY ' (73 patients ) is defined as the
period starting from May 1, 2009, to December 31, 2011.

e " EVAR/OPEN " includes all 400 patients from
January 1, 1998, until April 30,2009.




e Exclusion criteria :
- Ruptured thoraco-abdominal aortic
aneurysm
- Crawford type [-IV
- Suprarenal RAAA.
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e Hemodynamic instability was not considered to be a
selection criterion for preferential open surgery.

e No patients were excluded from this analysis because of
hypotension , circulatory collapse, or cardiac arrest after
presentation to the hospitals.




e The university hospital of Zurich 1s a tertiary referral
center with a catchment area of 1 million inhabitants.

e A round-the-clock service 1s provided for vascular
emergency procedures including EVAR for RAAA.




e The Orebro university hospital 1s also a tertiary referral
center with a catchment area of 1 million 1nhabitants.

e A round-the-clock service 1s provided for vascular
emergency procedures including EVAR for RAAA.




e Straight-forward cases were treated by standard EVAR.

e More complex RAAA were managed during EVAR-only
with adjunctive procedure 1n 17 of 70 patients(24%):

- chimney, 3;
- open 1liac debranching,1;

- coiling,8;
- ONyXx,3;
- chimney plus onyx,2




e Since May 2009,all RAAA but one have been treated by
EVAR(Zurich,31;0rebro,39).

e One female patient presenting with a mycotic RAAA 1n
Zurich was treated by open repair during this period.
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2. Was patient follow-up sufficiently long and complete?

What is best?

Where do I find the information?

Length of follow-up should be long enough to detect the
outcome of interest. This will vary depending on the
outcome (e.q., for pregnancy outcomes, nine months: for
cancer, many years). All patients should be followed from
the beginning of the study until the outcome of interest or
death occurs. Reasons for non follow-up should be
provided along with companson of the demographic and
clinical characteristics of the patients who were
unavailable and those in whom follow-up was complete.

The Results section should state the median or mean
length of follow-up.

The Results section should also provide the number of
and the reasons for pafients being unavailable for follow-
up. A comparison of the two groups (those available and
those unavailable) may be presented in table form or the
authors may simply state in the text whether or not there
were differences.

This paper: Yes[] No[]  Unclear ]

Comment:

\




* We retrospectively analyzed combined, prospectively

oathered data on 473 consecutive RAAA patients from
January 1, 1998, to December 31,2011.




3. Were outcome criteria either objective or applied in a 'blind’ fashion?

What is best? Where do I find the information?

A clear definition of all outcomes should be provided. Itis | The Methods section should provide a clear definition or
ideal if less objective outcomes are assessed biindly, that | explicit critena for each outcome, and whether

s the individual determining the outcome does notknow | determination is blinded to prognostic factors will be found
whether the patient has a potential prognostic factor. In either the Methods or Results sections.

This paper: Yes[] No[] Unclear ]

Comment:




e Thirty-day mortality:
death for any reason within the first 30 days
after their procedure.
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4, If subgroups with different prognoses are identified, did adjustment for
important prognostic factors take place?

What is best? Where do I find the information?

A prognostic factor s a patient charactenistic (.., age, | The Results section should identify any prognostic factors

stage of disease) that predicts the patient's eventual and whether or not these have been adjusted for in the

outcome. The study should adjust for known prognostic | analysis. Also look at the tables and figures for evidence of

factors in the analysis so that results are distorted. this (e.g., there may be separate survival curves for
patients at different stages of disease or for different age
groups).

This paper: Yes[] No[] Unclear ]

Comment:
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TABLE 3. Logistic Regression of 30-Day Mortality Comparing EVAR and Open Repair for Patients
Operated On From Year 1998 to April 2009 (EVAR/OPEN)

Unadjusted Adjusted
30-D Mortality, %  OR (95% CI) P OR (95% CI) P
EVAR (n= 198) 15.7 1.0 1.0
_Open repair (n = 163) 174 31201953 <0001 33(1475) 0.004

Age at operation

<65 (n = 65) 9.2 1.0 1.0

65-74(n=123) 21.1 2.6(1.0-6.8) 0.044  26(09-73) 0.075

75-84 (n = 138) 33.3 49(2.0-12.2) 0.001  68(2.5-18.6 <0.001

8- (n=213) 40.0 66(33-103) 0001 llTéT._g_.lfSK.l ) <0001

X

Men (n = 310) 25.5 1.0 1.0

Women (n = 51) 25.5 1.0 (0.5-2.0) 0.999 1.0(0.4-22) 0.973
Type of rupture

Contained (n = 237) 19.0 1.0 1.0

h“n-ln‘: 10 4 H:I"J“: nnt a"?:I‘C|: nm_

Fistula (n = 14) 143 0.7 (0.1-3.3) 0.663 1.0 (0.2-5.3) 0.992
Hemodynamics BP systolic < 80 mmHg

No (n = 223) 20.6 1.0 1.0

Yes (n = 138) 333 1.9(1.2-3.1) 0.008 1.6 (0.9-2.9) 0.139
Anesthesia

LA (n=115) 13.0 1.0 1.0

LA/GA (n=T8) 218 1.9 (0.9-4.0) 0.112 1.3(0.4-3.8) 0.656

CA (n= 159) 346 35(1.9-6.6) <0.001 24(0.9-6.8) 0.094

Other (n = 3) 333 3.3(0.3-39.1) 0338 6.0(0.5-77.3) 0.170
AD

No (n=273) 220 1.0 1.0

Laparotomy (n = 67) 313 1.6 (0.9-2.9) 0.109 1.2 (0.5-3.0) 0.668

Other (n = 15) 46.7 3.1(1.1-8.9) 0.035  3.7(09-14.1) 0.057
Clinic

Zurich (n = 222) 239 1.0 1.0

Orebro (n = 139) 28.1 1.2 (0.8-2.0) 0375  0.9(0.5-1.8) 0.803
Time period

1998-2004 (n = 189) 28.6 1.0 1.0

2005-2009 (n = 172) 22.1 0.7(0.4-1.1) 0.159 1.0 (0.5-2.0) 0.967

AD indicates abdominal decompression; BP, blood pressure; Cl, confidence interval; EVAR, endovascular ancurysm repair; GA. general

ancsthesia; LA, local anesthesia; OR, odds ratio.
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e Open repair showed a statistically significant association
with 30-day mortality compared with EVAR.

(unadjusted odds ratio[OR] = 3.2,

95% CI,1.9-5.3,P<0.001)

 When adjusting for the other potential markers for 30-day
mortality, no major change was seen.

(adjusted OR = 3.3,
95% CI, 1.4-7.5, P=0.004 )




What are the results?

5. How likely are the outcomes over time?

There are several different ways of reporting outcomes of disease. Often they are reported simply as a rate (e.g., the
proportion of people experiencing an event). Expressing prognosis as a rate has some advantages. It is simple, easily
communicated and understood and readily committed to memory. Unfortunately, rates convey very litlle information and
there can be important differences in prognosis within similar summary rates. For this reason survival curves are used
fo estimate survival of a cohort over time. It is a useful method for descnbing any dichotomous outcome (not just
survival) that occurs only once during the follow-up period, The figure below shows the survival curves for three
diseases with the same survival rate at 5 years. Notice that the summary rate obscures important differences for
patients over ime.

100%

B0%

60%

------- Discase A
40% - == Discase B
Disease C
20%
0% |
0 1 2 3 4 5

Years

Figure. Five year curves for three different diseases.
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6. How precise are the prognostic estimated?

Todetermne the precision of e estmates we need to ook at the %% confidence intervals (C1) around te estma.
The narower the CI, te more useful the estmate. The precision of the estmates depends on the number of
observations on which the estmate s based. Sice earler folow-up penods usually mclude resufs from more patents
than later periods, estmates on te left hand side of the curve are ustually more precise. Obsevations on the rght or fal
end of the curve are usually based on a very smal number of peaple because of deaths, dropouts and late enlrants f
the study. Gonsequenty, estmates of survval at the end of the follow-up penod are relatvely mprecise and can be
affected by what happens to only a few people

: )




TABLE 3. Logistic Regression of 30-Day Mortality Comparing EVAR and Open Repair for Patients
Operated On From Year 1998 to April 2009 (EVAR/OPEN)

Unadjusted Adjusted
30-D Mortality, % OR (95% CI) P OR (95% CI) P

EVAR (n= 198) 15.7 1.0 1.0
Open repair (n = 163) 374 32(1.9-53) <0.001 33(1.4-75) 0.004
Age al operanon

<65 (n = 65) 9.2 1.0 1.0

65-74 (n = 123) 211 2.6(1.0-6.8) 0.044  26(09-73) 0.075

75-84 (n = 138) 333 49(2.0-12.2) 0.001 68(25-186) <0.001

85-(n=135) 40.0 6.6 (2.2-19.3) 0.001 105(3.0-36.1) <0.001
Sex

Men (n = 310) 255 1.0 1.0

Women (n = 51) 255 1.0 (0.5-2.0) 0.999 1.0(0.4-2.2) 0.973
Type of rupture

Contained (n = 237) 19.0 1.0 1.0

Free (n = 104) 394 28(1.746) <0.001 2.7(1.4-5.1) 0.002

Fistula (n = 14) 143 0.7 (0.1-3.3) 0.663 1.0 (0.2-5.3) 0.992
Hemodynamics BP systolic < 80 mmHg

No (n=223) 20.6 1.0 1.0

Yes (n = 138) 333 1.9(1.2-3.1) 0.008 1.6(0.9-2.9) 0.139
Anesthesia

LA(n=115) 13.0 1.0 1.0

LA/GA (n=T8) 218 1.9 (0.9-4.0) 0.112 1.3(0.4-3.8) 0.656

GA (n=159) 346 35(1.9-66) <0.001 24(09-6.8) 0.094

Other (n = 3) 333 3.3(0.3-39.1) 0338  6.0(0.5-77.3) 0.170
AD

No (n=273) 220 1.0 1.0

Laparotomy (n = 67) 313 1.6 (0.9-2.9) 0.109 1.2 (0.5-3.0) 0.668

Other (n = 15) 46.7 31 (L1-8.9) 0.035  3.7(09-14.1) 0.057
Clinic

Zurich (n = 222) 239 1.0 L0

Orebro (n = 139) 28.1 1.2 (0.8-2.0) 0.375 0.9 (0.5-1.8) 0.803
Time period

1998-2004 (n = 189) 28.6 1.0 1.0

2005-2009 (n = 172) 22.1 0.7 (0.4-1.1) 0.159 1.0 (0.5-2.0) 0.967

AD indicates abdominal decompression; BP, blood pressure; Cl, confidence interval; EVAR, endovascular ancurysm repair; GA, general

anesthesia; LA, local anesthesia; OR, odds ratio.
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7. Can T apply this valid, important evidence about prognosis o my patient?

The questions that you should ask before you decide to apply the resuls of the study to your patients are:

v |smy patintso different to those in the study that the resuts cannot apply?
v Willthis evidence make a cinically mportant impact on my conclusions about whatto offer o tell my patients




e Patient undergoing EVAR without abdominal
decompression showed a more than 5-fold decreased
mortality risk compared with open repair without
abdominal decompression

e Whereas for the patients requiring abdominal
decompression (abdominal compartment syndrome)there
was no decreased mortality benefit of EVAR over open

repair.




Practice

Grades of Recommendation

A consistent level 1 studies

B consistent level 2 or 3 studies or extrapolations from level 1 studies

C level 4 studies or extrapolations from level 2 or 3 studies

D level 5 evidence or troublingly inconsistent or inconclusive studies of any level

Grade B recommendation (inconsistent or limited evidence)




NNT

E (EVAR) 268

EE 17431 =48

EN 53+167 =220

C (OSR) 163

CE 61

CN 102




e EER = EE/(EE + EN) = 48/268 = 17.9%

* CER = CE/(CE + CN) = 61/163 = 37.4%

e ARR=EER -CER =17.9% -37.4% = - 19.5%
(-0.195)
95% confidence interval [CI],
-0.282 to -0.108

e NNT = 1/ARR=1/19.5% =5.13




e RR (relative risk)
= EER/CER = 17.9%/37.4% = 47.9%
95% (I, 0.35-0.66

* RRR (relative risk reduction)
= ARR/ CER = -19.5%/37.4% = -52.1%
95% CI, 34%-65%




e A few RCTs are ongoing ,such as the Immediate
Management of the Patient with Ruptured Aneurysm:

=> Open Versus Endovascular repair(IMPROVE)trial
data from RCTSs are not yet available.




Audit

Step 1: Asking
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Step 2: Acquire
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Step 3: Appraisal
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Step 4: Practice
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Thank you for listening!!




