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ABSTRACT

Background: Perioperative cardiac complications are an
important concern for the millions of individuals who undergo surgery
worldwide every year. After surgery, 2% of these patients suffer major
cardiac complications.

Aim of the Work: To study the effects of perioperatively
administered beta-blockers for prevention of surgery-related mortality
and morbidity in patients undergoing major abdominal surgery while
under general anesthesia.

Patients and Methods: This is an observational prospective
study, in which 240 patients were divided into 2 groups (120 patients
each) as follows: Beta blocker group (BB group) 120 patients on beta
blocker (Bisoprolol 5 mg) started more than 15 days preoperative and
continued for at least 7 days postoperative. Control group: 120
patients not receiving any beta blocker.

Results: In this study, results showed no difference between 2
groups regarding cerebrovascular events and heart failure. Equal
cases of mortality happened to patients in both groups. As regards
hypothension with SBP<90 mmHg, we found that it occurred to 32
patients representing 26.7 % of beta blocker group, compared to 18
patients representing 15 % of the control group.

Conclusion: Analysis of the results concluded that Patients on
beta blocker are at less risk of perioperative arrhythmias and
myocardial infarction when undergoing high risk surgeries. These
patients are at higher risk of experiencing episodes of bradycardia
and hypotension. No significant effect on perioperative heart failure,
cerebrovascular stroke and mortality.

Keywords: Ischemic heart disease, Beta blocker, Peri Operative
ISchemic Evaluation

INTRODUCTION:

an increase in heart rate, blood pressure, and

Worldwide it is estimated that around
200 million people undergo non-cardiac
surgery annually. Cardiovascular complicat-
ions account for majority of the cause of
postoperative morbidity and mortalit?r with
incidence ranging from 0.5% to 30%Y,

Non-cardiac surgery causes a rise in
catecholamine concentrations that results in

free fatty acid concentrations, which in turn
increases myocardial oxygen demand. The
cardiovascular effects of general anesthesia
include changes in the arterial and central
venous pressures, cardiac output, and
varying heart rhythms, which occur by the
following mechanisms: decreased systemic
vascular resistance, decreased myocardial
contractility, decreased stroke volume, and
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increased myocardial irritability. Induction
of general anesthesia lowers systemic
arterial pressures by 20-30%, tracheal
intubation increases the blood pressure by
20-30 mm Hg, and inhalational agents lower
cardiac output by 15%2.

A previously stable patient may
decompensate postoperatively, leading to
significant postoperative morbidity and
mortality. A substantial number of all deaths
among patients undergoing non cardiac
surgery are caused by cardiovascular
complications(3).

The high prevalence of cardiac events
associated with non cardiac surgery reflects
the high prevalence of underlying Coronary
artery disease in the general population,
upon which the additional stresses of surgery
are overlaid®,

The pathophysiology of perioperative
myocardial infarction is complex, but may
include myocardial oxygen demand/supply
mismatch associated with tachycardia,

hypertension, and pain(S).

AIM OF THE WORK:

To study the effects of perioperatively
administered beta-blockers for prevention of
surgery-related mortality and morbidity in
patients undergoing major abdominal
surgery while under general anesthesia.

PATIENTS AND METHODS:

After approval of the ethical committee
of Ain Shams University, Patients who were
enrolled in this study were chosen from
those attending pre-anesthesia check up
visits in Ain Shams university hospitals. A
written, informed and valid consent was
obtained from every patient after proper
explanation of the study procedure and the
expected outcome in a clear language.

Inclusion Criteria: Adult patients of
either sex, aged 50-70 years. History of
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ischemic heart disease or having 2 or more
risk factors for ischemic heart disease
(hypertension, DM, obesity BMI > 30,
smoking, hyperlipidemia, family history,
stress, sedentary life style). Elective major
abdominal surgery under general anesthesia.
Expected surgery time more than 1 hour.

Exclusion Criteria: History of previous
open heart surgery. Patients with bronchial
asthma. Patients with heart failure. Patients
with significant valve lesion (mitral stenosis
with mitral valve area < 2 cm2, aortic
stenosis with aortic valve area < 0.9 cm2 or
severe aortic or mitral regurge) on
echocardiography. Ejection fraction <40%.
Patients with previous cerebro- vascular
stroke. Preoperative hemoglobin level
<10gm%. Preoperative patient heart rate <
45 bpm. Preoperative patient systolic blood
pressure <100 mmHg. Emergency surgery.
Massive  intraoperative  blood  loss.
Intraoperative  hemodynamic instability.
Prolonged surgery time >8 hours. Needing
for re-exploration in the first week
postoperative period. Needing for inotropic
support intraoperative or in the post
operative period.

This is an observational prospective non
concurrent study, in which 240 patients were
divided into 2 groups (120 patients each) as
follows: Beta blocker group (B group):
120 patients on beta blocker (Bisoprolol 5
mg) started more than 15 days preoperative
and continued for at least 7 days
postoperative. Control group (C group):
120 patients not receiving any betablocker.

All patients were closely monitored for
the possible cardiovascular mortality and
morbidity as: Death (either cardiac or non
cardiac). Non fatal myocardial infarction.
Acute stroke. Arrhythmia. Heart failure.
Significant hypotension (SBP < 100).
Significant bradycardia (HR <45 bpm)

Anesthetic Technique:

Preoperative: Pre-operative assessment
of the patient was done, full detailed history
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was taken, pre-operative labs such as CBC,
full coagulation profile, kidney function
tests, liver function tests, ECG,
echocardiography and chest X-ray were
checked. Demographic data as age, weight,
and sex were recorded. The basal heart rate
(HR), noninvasive arterial systolic blood
pressure (SBP) and diastolic blood pressure
(DBP), and peripheral oxygen saturation
(SpO2) were recorded. The usual daily dose
of beta blocker was taken till the morning of
the operation.

Intraoperative: An 18 G peripheral
cannula was inserted and conventional
general anesthesia was induced for all
patients using: 1-2 mic / kg fentanyl, 1-1.5
mg/kg propofol, 0.5mg/kg atracurium are
given, endotracheal intubation and volume
controlled mechanical ventilation started.
General anesthesia was maintained by 1
MAC isoflurane and 0.1 mg / kg atracuruim
every 20-30 min and adequate intraoperative
analgesia. After induction,a urinary catheter,
a central venous catheter and a radial arterial
cannula were inserted. Close monitoring of
heart rate, invasive blood pressure,
peripheral oxygen saturation and recorded
every 5 minutes. Central venous pressure,
urine output and blood loss are monitored
and recorded every hour.

Postoperative: After fulfilling criteria of
complete recovery, all patients were
extubated and transferred to ICU for close
monitoring. ensuring that the usual daily
dose of beta blocker should be restarted the
next day postoperative and continued for at
least 1 week postoperative.

Patients were monitored for 7 days with
the following:

1- Vital data: was monitored closely for
7 days. Any significant hypotension (SBP
<100 mmHg),and significant bradycardia
(HR <45 bpm) were recorded. Significant
hypotension was primarily treated with IV
fluids resuscitation. Cases not responding to
IV fluids and necessitating adding IV

vasopressor (Noradrenaline) were excluded
from the study. Significant bradycardia were
closely monitored, if prolonged and
affecting tissue perfusion, BB needed to be
discontinued and 0.6-1 mg atropine given.
On the other hand, tachycardia with
HR>100bpm was aggressively investigated
and treated accordingly: Ensuring adequate
analgesia with IV paracetamol 1gm/6-8 hrs
and low dose narcotics if needed. Ensuring
good hydration with IV crystalloids to
maintain CVP 8-12 cmH20. Ensuring that
there is no surgical cause (bleeding or
leakage) by reassessing surgical wound and
drains. Hypertension with SBP>150mmHg
for 3 successive readings after exclusion of
postoperative pain by providing good
analgesia was treated by addition of
antihypertensive dose of calcium channel
blocker (amlodipine 5 mg daily)

2- 12-leads ECG: was done 6 hours and
12 hours postoperative and then every 24
hours till day 7. Any changes in rate or
rhythm or signs of ischemia were recorded.

3- CKtotal, CK-MB, Troponin: Were
done daily till day 7. when positive, they
were repeated after 8 hours for confirmation
of myocardial infarction. When diagnosis of
acute MI was established, patient was
treated by antiplatlets (aspirin 150 mg),
analgesic (morphine 0.1 mg/kg), O2
administration and good monitoring.

4- Echocardiography: was done if there
is any positive event (elevated -cardiac
enzymes or signs and symptoms of heart
failure) and any new changes different from
baseline echocardiography will be recorded.

5- Assessment of heart failure: Clinical
assessment: Elevated central venous
pressure, congested neck veins, pulmonary
congestion, lower limb edema, cold
extremities, hypotension.

Laboratory assessment: B-Natriuretic
peptide (BNP): It is generated by
cardiomyocytes due to myocardial stretch.
Its elevated levels indicates heart failure.
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Troponin:  Elevated levels indicates

myocardial injury.

Imaging: Chest x-ray to assess heart
size and pulmonary congestion and to detect
alternative cardiac, pulmonary, and other
diseases that may cause or contribute to the
patient’s symptoms. 2-dimensional echo-
cardiogram with Doppler was performed to
assess ventricular function, size, wall
thickness, wall motion, and valve function.
When diagnosis of heart failure was
confirmed, antifailure measures started with
diuretics and low dose ACElIs.

Assessment of stroke:
a) Clinical assessment:

National Institutes of Health Stroke
Scale (according to AHA/ASA guidelines
2018)°.

Imaging: MRI brain is done if
suspected stroke. And if diagnosis of stroke
was confirmed, patient was treated with

palliative medications and intubation and
ventilation once indicated ©.

Need to stop the drug in the post
operative period for any reason was
recorded:

Statistical method:

Statistical presentation and analysis of
the present study was conducted, using the
mean, standard Deviation, unpaired student
t-test and chi-square tests by (IBM SPSS
Statistics for Windows, Version 20.0.
Armonk, NY: IBM Corp.). Unpaired Student
T-test was used to compare between tow
groups in quantitative data.

Chi-square: The hypothesis that the
row and column variables are independent,
without indicating strength or direction of
the relationship. Pearson chi-square and
likelihood-ratio chi-square. Fisher's exact
test and Yates' corrected chi-square are
computed for 2x2 tables.

RESULTS:
Table (1): Demographic data (Age, sex and weight).
Demographic data BB Control ; Tests
(N=120) (N=120) /X> | P-value
Age (years)
Range 50-67 52-70 0.837 0.404
Mean+SD 61.54+4.26 62.05+£5.14
Sex
Female 58(48.3%) 47(39.2%) 1.693 0.193
Male 62(51.7%) 73(60.8%)
Weight (kg)
Range 25-39 28-37 1.284 0.201
Mean+SD 34.25+8.52 32.89+7.88
Table (2): Incidence of bradycardia in beta blocker group and control group.
Groups
Bradycardia BB Control
N % N %
No bradycardia 74 61.7 108 90.0
Bradycardia 46 38.3 12 10.0
Total 120 100.0 120 100.0
Chi-square X2 26.283
P-value <0.001%**
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Table (3): Incidence of arrythmia in beta blocker group and control group.

Groups
Arrythmia BB Control
N % N %
No arrythmia 104 86.7 72 60.0
Arrythmia 16 13.3 48 40.0
Total 120 100.0 120 100.0
Chi-square X2 21.818
P-value <0.001**
Table (4): Incidence of stroke in beta blocker group and control group.
Groups
Stroke BB Control
N % N %
No stroke 118 98.3 118 98.3
Stroke 2 1.7 2 1.7
Total 120 100.0 120 100.0
Chi-square X? 0.000
P-value 1.000
Table (5): Incidence of myocardial infarction in beta blocker group and control group.
Groups
MI BB Control
N % N %
No MI 112 93.3 108 90.0
MI 8 6.7 12 10.0
Total 120 100.0 120 100.0
Chi-square X’ 0.873
P-value 0.350
Table (6): Incidence of heart failure in beta blocker group and control group.
Groups
HF BB Control
N % N %
No HF 117 97.5 118 98.3
HF 3 2.5 2 1.7
Total 120 100.0 120 100.0
Chi-square X 0.204
P-value 0.651
Table (7): Incidence of hypotension in beta blocker group and control group.
Groups
BP<100 BB Control
N % N %
BP>100 88 73.3 102 85.0
BP<100 32 26.7 18 15.0
Total 120 100.0 120 100.0
Chi-square X’ 4952
P-value 0.026*
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Table (8): Incidence of mortality cases in beta blocker group and control group.

Groups
Mortality BB Control

N % N %

Died 2 1.7 2 1.7

Alive 118 98.3 118 98.3

Total 120 100.0 120 100.0
Chi-square X 0.000
P-value 1.000

DISCUSSION: vascular surgery among which bradycardia

This study was performed on 240 patients
undergoing major abdominal surgery. Seven
outcomes were studied comparing
perioperative  mortality and  morbidity
occurring in patients receiving beta blockers to
patients not receiving any beta blockers.

In this study, it was noticed that
bradycardia with HR less than 45 bpm
happened in 46 patients (38.3% of patients)
in beta blocker group compared to 12
patients (10% of patients) in the control
group.

When evaluating trials investigating
bradycardia, it was noticed that bradycardia
was defined very differently by study
authors. Some classified a heart rate below
60 beats per minute as bradycardia,

Whereas others detected an episode of
bradycardia only if heart rate fell below 40
beats per minute, or if bradycardia required
treatment. These different thresholds for
bradycardia are likely to have caused clinical
and statistical heterogeneity o

In a metaanalysis of 8 studies done by
Blessberger et al ) including 660 patients
undergoing cardiac surgery, they found no
clear evidence of an effect of beta-blockers
on episodes of bradycardia in the setting of
heart surgery (RR1.61, 95%CI 0.97 to 2.66,
P value 0.06).

Regarding non cardiac surgery, several
studies were done to evaluate the effect of
beta blocker on bradycardia. in the POBBLE
2005, 103 patients undergoing infrarenal
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occurred to 30 out of 53 patients receiving
beta blocker (15.9%) compared to 6 out of
44 patients §2.6%) of the patients in the
control group 8

Also in another study done on a large
number of patients the POISE study
(Perioperative ischemic evaluation) 2008.,
8531 patients undergoing non cardiac
surgery, it was noticed that bradycardia
occurred in 6.6 % in the betablocker group
compared to 2 % in the control group and it
was concluded that beta blocker therapy
would result in excess of 42 patients
experiencing clinically significant
bradycardia for every 1000 treated ©)

In contrast, the results obtained by a
study made by Moon et al. @ showed no
significant difference between betablocker
group and control group as regards
occurence of bradycardia.

Regarding the occurrence of arrhythmia
either ventricular or supraventricular. It was
found in the beta blocker group, that
arrythmia occurred in 16 out of 120 patients
representing 13.3% compared to the control
group in which it occurred to 48 out of 120
patients representing 40% of the patients in
the control group.

Results was found to show significant
difference favoring beta blocker in reducing
these arrhythmias.

These results were concomittent to
those of a study made by De Azevedo et al.
on 100 patients undergoing cardiac surgery,
supraventricular arrythmia occurred to 11%
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of patients on beta blocker compared to 24
% of patients in the control group(ll).

Also beta blocker significantly reduces
ventricular arrythmias and extrasystoles in
patients undergoing cardiac surgery, as shown
in a study by Sun et al.*?.

In the POBBLE study done in 2005,
which was a double-blind randomized
placebo-controlled trial, participants were
103 patients without previous myocardial
infarction who had infrarenal vascular
surgery . patients were closely monitored by
ECG Holter for 72 Hrs postoperatively . and
the results showed no significant protective
effect of beta blocker between 2 groups®.

The POISE study done in 2008 was
done on a large number of patients and
found that arrhythmia occurred to 2.1% of
patients on beta blocker compared to 2.8%
of the control group ®)

Another study done in 2006 by Lai et al
shows more significant difference between
the 2 groups of patients diagnosed with
oesophageal cancer. The esophageal cancer
patients, no less than 65 years old, scheduled
for elective esophagectomy were enrolled,
and randomized into metoprolol group and
control group. The patients of metoprolol
group received metoprolol to control heart
rate from anesthesia induction to 72 h after
operation. The results showed that patients
enrolled in the beta blocker did not
experience arrhythmias compared to 4 out of
30 cases in the control group(13).

In this study, results showed no
difference between 2 groups regarding
cerebrovascular events. When comparing
this results to previous studies, we found that
Five studies evaluated cerebrovascular
events in non-cardiac surgery (9150
participants). Only the largest of the five
trials found a significant increase in
cerebrovascular events in the beta-blocker
group compared with the control group at an
alpha level of 0.05, in contrast to the results

concluded by the present study which
showed no significant difference.

In contrast, the other four trials yielded
non-significant results. Overall, we found no
clear evidence of an effect of beta-blockers
on cerebrovascular events in non-cardiac
surgery(14'15).

Regarding myocardial infarction, it was
found that the protective effect of beta
blocker was statistically insignificant. when
comparing our results to previous studies,
we found no AMI occurred in the beta-
blocker group nor in the control group in a
study done by Lai et al.®) in 2006 this study
included small number of oesophageal
cancer patients. Other trials found no
statistically significant difference between
the beta-blocker group and the control group
at an alpha level of 0.05.

Only the large POISE trial Devereaux et
al.®® could identify a protective effect of
beta-blockers. This single trial had a weight
of 80%in a meta-analysis done by
Blessherger et al.("). Overall, beta-blockers
statistically significantly reduced
perioperative AMI by 27% in non-cardiac
surgery'”.

The results of this study show no
significant effect of beta blocker on the
occurrence of heart failure in the
perioperative period in non cardiac surgery.
comparing the obtained results to many
studies included in the meta analysis done
by Blessberger et al.” who also found no
evidence of an effect of beta-blockers on the
occurrence of congestive heart failure (RR
1.18, 95% CI 0.94 to 1.48, P value 0.16) The
effect of beta blocker treatment remained
non-significant throughout all subgroup
analyses in that study.

The findings obtained from the present
study are also consistent with results of the
meta-analysis by Bangalore and colleagues.
Likewise, the review authors could not find
an interaction between beta-blocker intake
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and development of perioperative congestive
heart failure*”.

A meta-analysis of 22 trials (10,947
participants) in  non-cardiac  surgery
indicated that beta-blockers significantly
increased hypotensive episodes (RR 1.50,
95% CI 1.38 to 1.64, P value < 0.00001).

This effect remained unchanged and
consistent  throughout all  subgroup
analyses(7).

These results are similar to the results
obtained by the present study. It was also
concluded a significant increase in episodes
of hypotension in patients.

These results were different than those
obtained by a study made by Moon et al and
another study by shukla et al which showed
no significant difference between beta
blocker and control group as regards
occurrence of hypotensio 1018),

Results from two other meta-analyses
were within the same range compared with
the present estimate: Bangalore and
colleagues found a 62% increase in hypo-
tensive episodes (OR 1.62, 95% CI 1.44 to
1.82, P value < 0.0001; Bangalore™”, and
meta-analysis of ’secure’ RCTs by Bouri
and colleagues revealed a 51%rise in
hypotension in the beta-blocker group (RR
1.51, 95% CI 1.37 to 1.67, P value <
0.00001)9.

In the POISE trial, hypotension was the
risk factor with the highest population
attributable risk that caused stroke and
ultimately increased mortality in patients
taking beta-blockers©.

Also In this study, equal cases of
mortality happened in both groups showing
no effect of beta blocker on mortality.
comparing our results to Blessberger et al.!”)
metaanalysis, which studied all cause
mortality in 13 trials, in 3 studies no deaths
occurred in the beta-blocker group nor in the
control group(13’20).

In the POISE trial Devereaux et al. ©, a
significant increase in mortality was
observed, whereas in the remaining of the 13
trials, no significant difference was found
between the beta-blocker group and the
control group at an alpha level of 0.05.
Overall, it was found that beta-blockers

increased perioperative mortalitym.

Conclusion:

Patients on beta blocker are at less risk
of perioperative arrhythmias and myocardial
infarction when undergoing high risk
surgeries. These patients are at higher risk
of experiencing episodes of bradycardia and
hypotension. No significant effect on
perioperative heart failure, cerebrovascular
stroke and mortality.
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