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ABSTRACT

This trial aimed to evaluate and to compare the efficacy of fentanyl and
fentanyl plus lidocaine in hypertension. We conducted a prospective,
randomized, doubleblind trial in 40 patients with hypertension in the
alkark Hospital, Irag, from March to December 2018. T. Including
criteria comprised; elective surgery with general anesthesia, 65 > age >
20, ASA class II patients (hypertensive patients). Excluding criteria,;
patients undergoing heart surgery, ASA 11l or above, CHF (congestive
heart failure, arrhythmia, 20 > age > 65 years, problems with
intubation, intubation time greater than 15 seconds, contraindications
to lidocaine use, and no control of hypertension and/or asthma. We

found that fentanyl and fentanyl plus lidocaine are effective

medications on hemodynamic responses (HR, SBP and DBP) decreasing before induction,

three minutes before intubation and 1, 3 and 5 minutes after intubation.
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INTRODUCTION

Tracheal intubation may induce; hypertension, tachycardia, and/or arrhythmia. These tracheal

responses are mediated by sympathetic responses and are normally well tolerated by

normotensive patients. However, induction of anesthesia and endotracheal intubation often

produces a period of hemodynamic instability for hypertensive patients and regardless of the

level of preoperative blood pressure control, many patients with hypertension display an

accentuated hypotensive response to induction of anesthesia, followed by an exaggerated
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hypertensive response to endotracheal intubation. Endotracheal intubation of the trachea
stimulates laryngeal and tracheal sensory receptors, resulting in a marked increase in the
elaboration of sympathetic amines (adrenaline and noradrenaline), this sympathetic

stimulation results in tachycardia and elevation of blood pressure.!!

Thus diverse classes of drugs and different techniques such as; local anesthetics, opioids,
calcium channel blockers, short acting p-adrenergic blockers, and their combinations have
been used to prevent hemodynamic responses induced by laryngoscopy and endotracheal
intubation'?!. The hypothetical background for the use of these methods for laryngoscopy and
tracheal intubation is that these adjuvant measures may be able to decrease hemodynamic
responses by blocking intense sympathetic discharge caused by stimulation of the upper
airway. Fentanyl is a frequently used opioid that joins with hypnotic agents to diminish

hemodynamic responses to tracheal intubation.!

Furthermore, lidocaine has a suppressive effect on the circulatory responses in patients

undergoing laryngoscopy and tracheal intubation.™!

The poor physical condition of the patient, emergency intubation and use of drugs to induce
anesthesia during intubation, cause complications. one of these complications is the
stimulation of the sympathetic system as hypertension and tachycardia. These complications

can increase mortality and morbidity. !

In order to relieve these stress-induced responses of the various drugs different methods have
been proposed. Lidocaine is one of those drugs. Lidocaine is a local anesthetic and an anti-

arrhythmic drug that can suppress this complication.

Lidocaine was used for spinal anesthesia and also injected around the dura-mater. Lidocaine
intravenously was used in cardiac arrhythmias, ventricular arrhythmias, in particular
applications. It is a Class Ib anti-arrhythmic drug and is effective on the zero phases of the

cardiac cells action potential.[”’

OBJECTIVES
This trial aimed to evaluate and to compare the efficacy of fentanyl and fentanyl plus

lidocaine in hypertension.
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BACK GROUND

High blood pressure (hypertension) is often called a silent killer because you can have it for
years without knowing it. In fact, about 50 million Americans have high blood pressure, but
about 30 percent of them don't know it. Blood pressure is determined by the amount of blood
your heart pumps and the amount of resistance to blood flow in your arteries. Your blood
pressure normally varies during the day. It can even vary slightly with each beat of your
heart. It increases during activity and decreases with rest.®!

Many people may not view high blood pressure as life-threatening. But uncontrolled high
blood pressure can increase your risk of serious health problems. Fortunately, high blood
pressure can be detected with a simple test — and once you know you have high blood

pressure, you can work with your doctor to control it.

Signs and symptoms

Most people with high blood pressure have no signs or symptoms, but people often think that
headaches, dizziness or nosebleeds are common warning signs and symptoms of high blood
pressure. It's true that a few people with early-stage high blood pressure have a dull ache in
the back of their heads when they wake in the morning. Or perhaps they have a few more

nosebleeds than normal.®!

Headaches, dizziness or nosebleeds typically don't occur until high blood pressure has
reached a more advanced stage — one that's possibly life-threatening. Even so, most people
with the highest blood pressure readings don't experience any of these symptoms. Other signs
and symptoms sometimes associated with high blood pressure generally are caused by other
conditions that can lead to high blood pressure. Such signs and symptoms include:

= EXcessive perspiration

= Muscle cramps

= Weakness

= Frequent urination

= Rapid or irregular heartbeat (palpitations).
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Causes

The more blood your heart pumps and the narrower your arteries, the higher your blood

pressure. A blood pressure reading consists of two numbers:

= The top number indicates systolic pressure. This is the amount of pressure your heart
generates when pumping blood out through your arteries.

= The bottom number indicates diastolic pressure. This is the amount of pressure in your
arteries when your heart is at rest between beats.™”!

The most recent guidelines for high blood pressure were issued in the Seventh Report of the

Joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood

Pressure (JNC) and published in the Journal of the American Medical Association in May

2003. The JNC represents a coalition of leaders from 46 professional, public, voluntary and

federal health care agencies, including the American College of Cardiology, the American

Diabetes Association, the American Heart Association, the American Public Health

Association, the American Society of Hypertension, and the National Heart, Lung, and Blood

Institute. According to these guidelines, blood pressure for adults is classified as follows:

= Normal blood pressure. Your blood pressure is normal only if it's below 120/80
millimeters of mercury (mm Hg), but some data indicate that 115/75 mm Hg should be
the new gold standard. Once your blood pressure rises above that threshold, your risk of
cardiovascular disease may begin to increase.

= Prehypertension. Prehypertension is a systolic pressure ranging from 120 to 139 or a
diastolic pressure ranging from 80 to 89. If your blood pressure is right at 120/80, you
have prehypertension — your blood pressure isn't normal or optimal.

= Stage 1 hypertension. This includes a systolic pressure ranging from 140 to 159 or a
diastolic pressure ranging from 90 to 99.

= Stage 2 hypertension. The most severe hypertension, this includes a systolic pressure of

160 or higher or a diastolic pressure of 100 or higher™".

Only one of the numbers — the top or the bottom — needs to be high for you to have
prehypertension or hypertension. In 90 percent to 95 percent of high blood pressure cases,
there's no identifiable cause. This type of high blood pressure is called essential hypertension
or primary hypertension. It differs from secondary hypertension, in which the increased
pressure results from another underlying condition, such as:

= Kidney disease
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= Adrenal disease

= Thyroid disease

= Abnormal blood vessels

= Preeclampsia — high blood pressure and protein in the urine after the 20th week of
pregnancy

= Sleep apnea

Certain medications, including birth control pills, cold remedies, decongestants, over-the-

counter pain relievers and some prescription drugs, may also cause secondary hypertension.

Although acetaminophen (Tylenol, others) was once considered very safe, researchers

reported in September 2005 that regular use of higher doses may increase the risk of

secondary hypertension. Researchers studied 5,000 women who didn't have high blood

pressure when the studies began. Women who took an average of 500 milligrams or more of

acetaminophen daily over several years were more likely to develop high blood pressure than

were women who didn't take any acetaminophen. It's not known if the same holds true for

men since they weren't included in this study. The women were part of two phases of the

Nurses' Health Study, a study of more than 200,000 nurses that began in 1976 and still

continues.™ Illegal drugs, such as cocaine and amphetamines, can also increase blood

pressure. Secondary hypertension may have a more rapid onset and cause higher blood

pressure than does primary hypertension, which tends to develop gradually over many

years.1*¥!

Risk factors

There are four major risk factors for high blood pressure that you can't control. They are*:

= Age. Your risk of high blood pressure increases as you get older.

= Race. High blood pressure occurs far more frequently in blacks than in any other racial
group in the United States. High blood pressure in blacks generally develops at an earlier
age than it does in whites. Plus, it's more likely to lead to serious complications such as
stroke or heart attack.

= Sex. In young adulthood and early middle age, high blood pressure is more common in
men than in women, but the opposite is true for men and women age 60 and older.™

= Family history. High blood pressure tends to run in families.
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The risk factors you can control or manage include:

= Obesity. The greater the body mass you have, the more blood you need to supply oxygen
and nutrients to your tissues. The volume of blood circulated through your blood vessels
increases and creates an extra force on your artery walls. In addition, fat cells produce
chemicals that circulate and affect your blood vessels and heart.™®!

= Inactivity. Lack of physical activity increases your risk of high blood pressure by
increasing your risk of being overweight. Inactive people also tend to have higher heart
rates. Their heart muscles have to work harder with each contraction, increasing the force
on the arteries.

= Tobacco use. The chemicals in tobacco can damage the lining of your artery walls,
causing the arteries to accumulate fatty deposits that contain cholesterol (plaques).
Nicotine also constricts your blood vessels and forces your heart to work harder.

= Sodium sensitivity and salt intake. People who are sodium sensitive retain sodium more
easily, leading to fluid retention and increased blood pressure.

= Low potassium intake. Potassium is a mineral that helps balance the amount of sodium
in your cells. If you don't consume or retain enough potassium, you can accumulate too
much sodium.

= Excessive alcohol. Exactly how or why alcohol increases blood pressure isn't understood.
But over time, heavy drinking can damage your heart muscle.™*”]

= Stress. High levels of stress can lead to a temporary but dramatic increase in blood
pressure. Stress also can promote high blood pressure if you then try to relax by eating

more, using more nicotine or drinking more alcohol.

You may also be at increased risk of high blood pressure if you have certain chronic
conditions. Examples include high blood cholesterol, diabetes and sleep apnea.*® High blood
pressure in children, more often than in adults, indicates that something else is wrong, and the
increase in blood pressure is a sign of an underlying condition. In general, high blood
pressure in children is uncommon. However, as an increasing number of children become
less physically active and more obese, a greater percentage of them are developing high

blood pressure.

Screening and diagnosis
Blood pressure is measured with a medical device called a sphygmomanometer, which

consists of an inflatable arm cuff and a pressure-measuring gauge. High blood pressure is
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most often discovered during a routine physical examination. However, a single high blood
pressure reading usually isn't enough for a diagnosis. You have high blood pressure only if
your blood pressure readings are persistently high at two or more office visits over several

weeks or months.

Everyone's blood pressure normally varies throughout the day. And some people have a rise
in blood pressure especially during visits to a doctor — a phenomenon known as white-coat
hypertension. That's why it's important to take more than one reading and on more than one
occasion. Your doctor may ask you to record your blood pressure at home and at work to
provide additional information.™

For years health professionals tended to focus on diastolic pressure, which is the bottom
number. The theory was this: The body can tolerate occasional increases in systolic pressure,
but diastolic pressure that stays consistently high can lead to organ damage. However, this
theory has been revised. A high systolic reading is now considered an equally important
value and a more important number for people older than 50. In fact, many people,
particularly older Americans, have a normal diastolic level but an elevated systolic level. This
type of high blood pressure is called isolated systolic hypertension (ISH). In people older
than 55, the pulse pressure — the difference between the systolic and diastolic pressures — is

an important predictor of health risks as well.*

If you have any type of high blood pressure, your doctor is likely to do the following:

= Ask you questions about your health and your family's health (a health history).

= Do a physical examination.

= Ask you to have routine tests such as a urine test (urinalysis), a blood test and an
electrocardiogram (ECG), which measures your heart's electrical activity.?!

= Consider the need for more specialized tests to examine blood flow. These tests may
include ultrasonography, magnetic resonance angiography, angiography, computerized
tomography (CT), magnetic resonance imaging (MRI) or nuclear scanning. They're

especially important if your doctor is looking for secondary causes of hypertension.

METHODS
We conducted a prospective, randomized, double-blind trial in 40 patients with hypertension

in the alkark Hospital, Iraq, from March to December 2018. T. Including criteria comprised;
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elective surgery with general anesthesia, 65 > age > 20, ASA class II patients (hypertensive

patients).

Excluding criteria; patients undergoing heart surgery, ASA Ill or above, CHF (congestive
heart failure, arrhythmia, 20 > age > 65 years, problems with intubation, intubation time
greater than 15 seconds, contraindications to lidocaine use, and no control of hypertension
and/or asthma. The patients’ demographic data such as sex and age were recorded, and then
patients were randomly divided into two groups (fentanyl group and fentanyl plus lidocaine
group). The fentanyl group received 2 mcg/kg and the fentanyl plus lidocaine group received
1.5mg lidocaine and 2mcg/kg fentanyl. Patients received their morning dose of anti-
hypertensive medication before surgery. A routine pre-operative check-up was done in all
patients and baseline vitals were noted, next patients received normal saline or ringer 5ml/kg
in the admission operation room, and then they were oxygenation for three minutes. In the
operating room, an intravenous line was started. Patients were attached to the following
monitors; ECG, noninvasive blood pressure monitor, pulse oximetery. The baseline values
(pre-anesthetic reading) for; mean arterial pressure, systolic blood pressure (SBP), diastolic
blood pressure (DBP), and heartrate (HR) were recorded. Anesthesia was induced by
thiopental given in a 3-5 mg/kg dose with fentanyl, orlidocaine plus fentanyl, next
succinylcholine was given in a dose of 1-1.5 mg/kg succinylcholine given approximately 30-
60 seconds before endotracheal intubation and induction were confirmed by loss of eyelash
reflexes. Fentanyl or lidocaine plus fentanyl was administered three minutes prior to
intubation. The hemodynamic variables; MAP), SBP, DBP, and HR were recorded after
giving inductive anesthetic agents and trial drugs (before performing endotracheal
intubation). Then a laryngoscopy was performed by a professional anesthetist with a standard
Macintosh laryngoscope blade and the trachea was intubated with an appropriate size cuffed
endotracheal tube and the patient was ventilated with oxygen. Hemodynamic variables;
MAP, SBP, DBP, and HR were recorded 3 and 5 minutes after performing endotracheal
intubation. We also recorded any possible complications such as; bradycardia (HR < 50),

hypotension (SBP < 90), bronchospasm, seizure and rigidity.

All results were expressed as mean + SD. Hemodynamic variables in the present study were

analyzed statistically by using a t-test. P values < 0.05were consideredsignificant.
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Inclusion criteria

1.
2.

Patients aged 25 to 40 years for elective surgery and general anesthesia.

Patients without underlying disease such as diabetes, hypertension, cardiovascular
disease, kidney and liver diseases, and respiratory diseases and patients except for 1 or 2
ASA classification.

Patients who filled consent from

Exclusion criteria

1. Patients with a history of allergic reaction to treatment with lidocaine and labetalol (and
other beta-blockers) or cardiac pulmonary disease, heart failure, asthma and insulin-
dependent diabetes, angina were and hyper thyroid, there were excluded because of
complications with B-blocker.

2. Patients with cardiogenic shock, severe bradycardia and CHF uncontrolled.

3. Trauma patients and patients with unstable hemodynamics.

4. Patient with life-threatening drug reactions.

5. Breastfeeding and Pregnant women.

6. Patient with concomitant use of monoamine oxidase inhibitors or TCA.

RESULTS

Table 1: Mean Standard Deviation and a P value of Heart Rate in Fentanyl and

Fentanyl Plus Lidocaine Groups.

Heart Rate Fentanyl | Fentanyl+lidocaine | P value
Befor Induction 84.38+13.38 | 80.25 + 84

3 minutes before intubation 8-+11 7-+12 0,000
1 minutes after intubation 7-+11 7-+12 0,04
3 minutes after intubation 7-+9 7-+12 0,000
5 minutes after intubation 6-+11 6-+9 0,86

Table 2: Mean Standard Deviation and a P value of Systolic Blood Pressure in Fentanyl

and Fentanyl Plus Lidocaine Groups.

Systolic Blood Pressure Groups Fentanyl Fentanyl+lidocaine | P value
Befor Induction 129.54+ 21. | 21.54 162.00 + 26.61

3 minutes before intubation 118.77+15.15 125.04 + 24.11 0,110
1 minutes after intubation 124.38 + 20 121.08 + 14.84 0,245
3 minutes after intubation 116.62 + 24 113.88 + 24.29 0,124
5 minutes after intubation 107.31+ 21 113.42 + 29.96 0,86
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Table 3: Mean Standard Deviation and a P value of Diastolic Blood Pressure in
Fentanyl and Fentanyl Plus Lidocaine Groups.

Systolic Blood Pressure Groups | Fentanyl | Fentanyl+lidocaine | P value

Befor Induction 86.30+10.57 95.41 +12.78

3 minutes before intubation 78.53+11.60 79.45 + 19.05 0,110 | 0,76

1 minutes after intubation 73.46+11.34 78.20 + 13.49 0,245 | 0,34

3 minutes after intubation 73.23+14.76 73.83+17.13 0,124 | 0,88
DISCUSSION

We found that fentanyl and fentanyl plus lidocaine are effective medications on
hemodynamic responses (HR, SBP and DBP) decreasing before induction, three minutes
before intubation and 1, 3 and 5 minutes after intubation. However, we did not discern any
significant difference between the efficacy of the two kinds of medication (fentanyl and
fentanyl plus lidocaine). Endotracheal intubation is a stressful noxious force stimulus, it
stimulates laryngeal and tracheal sensory receptors, resulting in a marked increase in the
expansion of sympathetic amines (adrenaline and noradrenaline), and this increase in the
sympathetic amines leads to complications especially in a patient with cardiovascular
diseases. Responses to endotracheal intubation arise essentially due to sympathetic
stimulation causing increases in blood pressure, increases in heart rate and tachyarrhythmia.
In normal patients, these responses are significantly high, but they are generally well
tolerated, whereas in patients with cardiovascular diseases, many complications may occur
like; increases in systolic and diastolic blood pressure, increases in heart rate,
tachyarrhythmia, cerebral hemorrhage, left ventricular failure, and in rare conditions,

myocardial ischemia.??

These hemodynamic responses to intubation in our patients were controlled effectively in the
two groups, but adding lidocaine to fentanyl did not increase the hemodynamic stability more
than fentanyl alone. In contrast with our study, several previous studies have verified that
lidocaine improves intraoperative and postoperative hemodynamic stability by stabilizing the
changes in arterial pressure, heart rate and cardiac output. The mechanism behind these
beneficial effects of lidocaine on hemodynamic stability is possibly due to; the direct
myocardial depressant effect, peripheral vasodilating effect and the effect on synaptic

transmissions. !

Moreover, another study by Ali et al. in 2010 revealed that pre-treatment with xylocard

improves intra- and postoperative hemodynamic stability during laparoscopic surgery without
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prolonging recovery. Our study was in line with some previous studies such as Shin et al. that
compared the effects of lidocaine, fentanyl, Nicardipine and Esmolol, on the hemodynamic
response during intubation and that study revealed that all of these agents are effective in
producing hemodynamic stability.**!

Were matched appropriately. Nevertheless, our results were possibly limited by the fact that
we did not monitor the depth of anesthesia. Doses that are entirely based on mcg/ kg probably
produce different depths of anesthesia in a given population, which may have affected our
results. In addition, we firmly declare, that a more profound induction of anesthesia before
tracheal tube insertion may also have influenced the results of this study. Fentanyl and
fentanyl plus lidocaine are effective in decreasing the hemodynamic response to tracheal
intubation, however, neither fentanyl nor fentanyl plus lidocaine could inhibit all
hemodynamic responses, furthermore fentanyl plus lidocaine was not more effective than

fentanyl alone.
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