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ABSTRACT

BACKGROUND AND OBJECTIVES

Local anaesthetic agent mixed with an opioid provides effective, fast and reliable onset of regional
analgesia. However, the intrathecal use of opioids may have undesirable effects, one of which is
pruritus (itching). The main objectives of this study were to assess the incidence and severity of
fentanyl-induced pruritus in patients who received spinal anaesthesia for caesarean section at Chris
Hani Baragwanath Academic Hospital, and to determine the influence of factors such as dosage of

fentanyl, age, race, and socio-economic status on the perception of pruritus.

METHODS

This was a prospective observational study of obstetric patients delivered by elective caesarean
section under spinal anaesthesia at Chris Hani Baragwanath Academic Hospital. Regional
anaesthesia was performed following a departmental protocol where patients received 0.5%
bupivacaine with dextrose mixed fentanyl. The departmental protocol was used as a guideline for
the mixture but the different anaesthetists were not restricted to it. Based on their practice, a range
of fentanyl doses were used. The participants were observed for pruritus directly intraoperatively
by the researcher, and again at approximately one hour after spinal anaesthetic administration. This
last observation was complemented by means of a structured interview. Severity was assessed using
a visual analogue scale. For descriptive analysis, to show a 95% confidence interval of no more than
10% around an observed percentage of patients with pruritus, a sample size of 96 participants was

chosen.
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RESULTS

The overall incidence of pruritus in 96 participants who received intrathecal fentanyl was 54.2%.
Pruritus occurred in 48 participants (50.0%) during the caesarean section. Four participants (4.2%),
who had no pruritus intraoperatively, developed it one hour after the spinal anaesthetic was
administered. The part of the body commonly affected was the nose. The severity of pruritus was
more than tolerable in 6 participants (6.3%), with two of them perceiving it as unbearable. No
participant reported pruritus 24 hours after the spinal anaesthetic. There was no statistically
significant association between the frequency of pruritus and the dose of fentanyl, age, race and

socio-economic status indicators.

CONCLUSION

Pruritus is a common symptom in women undergoing caesarean section using fentanyl-containing
neuraxial block. However, most cases are mild and not related to dosage. Women who complain of
intraoperative or postoperative pruritus can be informed that the symptom is transient and of no

serious clinical consequence.

KEYWORDS:

Pruritus, fentanyl, spinal anaesthesia, caesarean section.
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CHAPTER 1 INTRODUCTION

1.1 Introduction

Reproduction is essential for the continuous existence of all species including humans. Human
reproduction is associated with pain and this has been known since biblical times when Eve was

told she would reproduce in pain®.

The acceptance, perception and tolerance of pain associated with delivery differ amongst
individuals. Cultural and social factors as well as the psychic influence and previous pain

experience determine the ability to cope with pain®.

Anaesthetic practice from its foundation has been aimed at minimizing peri-operative pain and its
consequences following surgical operations®. Caesarean delivery was introduced in 1794* to enable
safe delivery for those who could not deliver vaginally and since then it has become a common

method of childbirth worldwide®.

Caesarean section performed under regional anaesthesia enables the obstetric patient to take part
psychologically in the delivery process, and bonding with the newborn is immediate compared with
general anaesthesia. Regional block is also associated with a reduction in the stress response
following surgery®. Furthermore, general anaesthesia for caesarean section is associated with risks
such as failed intubation, aspiration of gastric contents into the lungs, and potential hypoxic brain

injury, and even death, compared with regional anaesthesia’.
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The caesarean section rate is one of the key maternal health indicators used in the evaluation of safe
motherhood programmes®. The World Health Organization (WHO) recommends a caesarean
section rate of 10-15% among low risk pregnant patients®. Caesarean section rates vary from 10% in
Sweden to 80% in Brazil'® . In South Africa, the caesarean section rate varies from 30% to 59% in
some urban metropolitan settings and from 16% to 32% in some district hospitals™. In one study in
the private sector in South Africa, the caesarean section rate was 60.4%". In trying to align with
the WHO in ‘accounting for every mother and every child’ *, it is expected that the caesarean

section rate will continue to rise.

Maternal mortality from anaesthesia remains a serious challenge worldwide because of the number
of caesarean sections performed. The case fatality rate in the United States for general anaesthesia is

6.5 per million and the rate for regional anaesthesia is 3.8 per million™.

In South Africa, the maternal mortality ratio (maternal deaths per 100 000 live births) was estimated
to be 237 in 2008, Of the 3296 maternal deaths in the ‘Saving Mothers’ report'’ of the second
triennium of confidential enquiries into maternal deaths, there were 91 deaths resulting from
anaesthesia. In that report, 53% of the 91 maternal deaths had general anaesthesia, and 47% had
spinal anaesthesia. Anaesthesia was the third commonest cause of deaths in level 1 hospitals. The
report recommended that skills in anaesthesia should be improved at all levels of care and that
regional anaesthesia should be promoted at all sites performing caesarean sections. The report
further stated that a target of 75% of all caesarean sections should be under regional anaesthesia in
the future. Along with the expected increase in spinal anaesthesia, it is likely that more side-effects

and adverse effects of regional anaesthesia will be experienced in South African settings.
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Neuraxial block, particularly spinal anaesthesia using local anaesthetic agents with or without
opioids, is the recommended anaesthesia of choice for women undergoing caesarean sections in

South Africa unless other medical conditions render it unsafe'®.

1.2  Discovery of opioid receptors in the spinal cord

Opioids are potent analgesics. The discovery of opioid receptors in the spinal cord'® led to the use
of neuraxial opioids for analgesia for women in labour and for caesarean deliveries. The aim of
using opioids with local anaesthetic agents is to reduce the quantity of local anaesthetic agent used
and to minimize the occurrence of side-effects of the local anaesthetic, to prolong analgesia and
decrease motor block. Thus, the total dose of bupivacaine used for regional analgesia and
anaesthesia is reduced when it is used in conjunction with opioids. The occurrence of hypotension,
an undesirable effect of local anaesthetics, is reduced because this side-effect is dose dependent,

with higher doses of bupivacaine causing more severe hypotension.

1.3 Opioids used for intrathecal analgesia
Table 1 shows different opioid preparations used in combination with local anaesthetic agents for
spinal analgesia and anaesthesia, with their onset and duration of action as well as the side-effects

of each agent.

Opioids added to local anaesthetics improves the quality of intra operative somatic and visceral
analgesia as well as longer post-operative pain relief compared to local anaesthetic alone®. The
reduction in pain perception depends on how rapid the opioid is distributed from the site of

administration to the rest of the cerebrospinal fluid and spinal cord, the clearance from the spinal
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cord to the plasma, and the rostral cerebrospinal fluid migration. These properties differ with

different opioids.

After intrathecal administration, morphine stays within the spinal cord for a longer duration,
migrates rostrally and is slowly cleared from the spinal cord to the plasma. Its postoperative
analgesia is of a long duration and so are its side effects. The more lipophilic agents are rapidly

cleared from the spinal cord.

Fentanyl migrates rapidly into the epidural space, sequestrates into the epidural fat and then diffuses
into the plasma. Sufentanil is more lipophilic than fentanyl. It has limited free drug available in the
spinal cord as the drug is quickly removed from the spinal cord into the blood. Thus fentanyl and
sufentanil have rapid onset of action and hence improve intraoperative analgesia whilst morphine

mainly improves postoperative analgesia.

The side-effects of these opioids are supraspinal, affecting areas above the level of their
administration®??. They depend on the rostral spread or distribution of the opioid into the
cerebrospinal fluid and spinal cord. Morphine causes respiratory depression more than the other
drugs, and therefore the dose of morphine should not exceed more than 0.3 mg in the subarachnoid

space.
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TABLE 1 : Opioids for intrathecal analgesia and anaesthesia

Drug Intrathecal  Onset Duration Side-effects

(Preservative free) single dose  (minutes) (hours)

Fentanyl 5-25 mcg 5-10 1-4 Urinary retention,
pruritus, nausea and
vomiting, respiratory
depression

Sufentanil 2-10 mcg 5-10 2-6 Urinary retention,
pruritus, nausea and
vomiting, respiratory
depression

Urinary retention,
Morphine 0.1-0.5 45-75 min 18-24 pruritus, nausea and

vomiting, respiratory

depression

1.4 Possible side-effects of neuraxially administered opioids

The side-effects of neuraxially administered opioids are the results of stimulation of centres at sites
remote from where the drug is injected?’. The capacity for cephalic migration of the opioids
depends on their water solubility. Effects such as nausea and vomiting are caused by direct
stimulation of receptors in the chemoreceptor trigger zone in the floor of the fourth ventricle. A
more serious complication is the stimulation of receptors that control ventilation in the brainstem,
leading to respiratory depression”. Pruritus following intrathecal administration of opioids is

related to an opioid effect on the trigeminal nucleus®.

1.5 Pruritus following neuraxial opioid administration

Pruritus or itching of the skin is a known side-effect of many drugs including opioids such as

fentanyl, and can be an uncomfortable and annoying experience, even exceeding that of post-
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operative pain in such a way that it may lead to patient dissatisfaction®>. Patients expect to have
pain post operatively but not pruritus, hence when pain is abolished and severe pruritus sets in, pain

may even be preferred to the pruritus®.

Neuraxial opioids are commonly used in obstetric and orthopaedic practice for analgesia and
anaesthesia, and have been found to cause pruritus in 60% to 100% of patients when used in

labouring women?#

, and in 30% to 60% of orthopaedic patients, and 1% to 39% of surgical and
gynaecological patients®**®. The high susceptibility of obstetric patients to pruritus following
regional administration of opioids may be due to an interaction between oestrogen and opioid
receptors’”?, The presence of an ‘itch centre’ in the central nervous system, which can either be
activated or inhibited by neurotransmitters, is suggested to be the pathophysiological mechanism by
which itching occurs®. A pathway modulated through serotonin®® and prostaglandins® is said to
play an important role in the aetiology of neuraxial opioid-induced pruritus. As with all biological
phenomena, differences between individuals influence the perception of itch, likely resulting in the
wide range of reported frequencies of neuraxial opioid-induced pruritus®’. There appears to be a
lack of association between the dose of opioid administered neuraxially and the intensity of pruritus

perceived by patients. There are also patients who receive neuraxial opioids and yet do not

experience pruritus at all.

Counselling about pruritus may influence some patients to notice itching and therefore increase its
frequency and it may equally make the symptom mild or tolerable in others. Hence there is a
dilemma about whether to pre-counsel or not, as factors such as anxiety, boredom, distraction and

other skin sensation may increase or decrease this very subjective sensation.
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1.6  Classification of pruritus

Pruritus can be classified, based on its anatomical distribution, as either localized or generalized,

depending on whether a part of the body or the whole body is affected.

An aetiologically based classification distinguishes pruritus that is associated with skin disease,
from pruritus where there is no evidence of skin disease. Opioid-induced skin itchiness is not

associated with skin pathology, and yet may be localized or generalized™.

1.7 Pathophysiology of neuraxially administered opioid-induced itch

Itching is a sensation that affects the superficial part of the skin as well as mucous membranes,
particularly the conjunctiva and upper respiratory tract®*. It results from stimulation of nerve
endings that are located at the junction of the dermis and epidermis. The sensory impulses of itching
are transmitted by C-nerve fibres to the spinothalamic tracts and then to the thalamus and cortex.
These nerves have thin axons with a slow speed of conduction. The nerve endings for pain are
slightly more deeply seated than those that cause itching, and because of their close proximity, there

appears to be an antagonistic relationship between itching and pain, with pain abolishing itching™.

Stimulation of peripheral itch nerve endings alone cannot explain neuraxial opioid-induced pruritus.
The time of drug administration to onset of pruritus and the distribution of this pruritus points to a
direct interaction of the opioid with receptors present in the lower medulla and the trigeminal
nucleus®®. Opioid-induced itchiness following intrathecal opioid administration usually starts in the
nose and upper part of the face, suggesting that the area first stimulated is in the most inferior part

of the trigeminal nucleus. This area serves opioid receptors in the ophthalmic division of the
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trigeminal nerve®. The involvement of the facial areas innervated by the trigeminal nerve suggests
that there is a cephalad spread of these opioids in the cerebrospinal fluid to interact with the
trigeminal nucleus and nerve roots®. Since the spinal nucleus of the trigeminal nerve is continuous
with the substantia gelatinosa and Lissauer tract at the level of the third and fourth cervical spine,
the presence of opioid receptors in this area could explain why the neck and upper thorax are

involved in opioid-induced pruritus in some patients®.

There is induced behavioural excitation that is not reversible with naloxone following the
administration of opioid into the cerebral ventricles. It is postulated that central nervous system
excitation may be due to mechanisms not involving opioid receptors, and that this excitation may

play a role in the pathophysiology of the intrathecal opioid-induced itchiness®’

In one animal study*’ using monkeys where morphine was injected into the cerebral ventricles, the
itching behaviour that was produced could not be reversed with naloxone, suggesting central
nervous system stimulation other than from opioid receptors. In the central nervous system, gamma-
aminobutyric acid and glycine are inhibitory neurotransmitters and their inhibition by opioids may
be responsible for opioid-induced pruritus®. This observation is supported by similar itch and
scratch behaviour seen in cats that received intrathecal glycine antagonists such as strychnine, and

those that received large doses of intrathecal morphine %'

Serotonin (5-HT3) receptors are found in large numbers in the region of the nucleus of the spinal

tract of the trigeminal nerve®, and injection of morphine into this area in one study® in monkeys

resulted in a dose-dependent pruritus on the face that was abolished by naloxone. This suggests that
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a 5-HT3 receptor may be implicated in the development of itchiness associated with the neuraxial

administration of opioids.

Other studies**, in which non-steroidal anti-inflammatory drugs were used, found a reduction in
the incidence of neuraxial-administered opioid-induced pruritus, thus suggesting that prostaglandin

(PGE1 and PGE») release may be involved in the development of pruritus™’.

1.8  Prevention and treatment of intrathecally administered opioid-induced

itchiness

The treatment of opioid-induced pruritus is based on the postulated mechanisms by which it causes
pruritus and these postulates are controversial. The drugs that are discussed below have been used
for the prevention and treatment of opioid-induced itch, but with conflicting results and at
significant cost. Drugs such as 5-HT3 antagonists are costly and yet a systematic review and meta-

analysis* did not find them to significantly reduce the incidence of opioid induced pruritus

1.8.1 Opioid antagonists

Theoretically, an opioid antagonist should be the drug of choice in preventing intrathecal opioid-
induced pruritus. The use of opioid antagonists such as naloxone, naltrexone and nalbuphine in the
prevention of neuraxial opioid-induced pruritus could reduce pruritus, but the analgesic requirement

of these patients may be increased.

1.8.2 Propofol

Propofol is a hypnotic agent that depresses the posterior horn transmission of itch sensation in the

spinal cord. Propofol is considered less effective than opioid antagonists mentioned in the previous
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paragraph®*. However, sub-hypnotic doses of propofol have been found to prevent pruritus in about

80% of patients receiving neuraxial administered opioids™®.

1.8.3 Non-steroidal anti-inflammatory drugs

Non-steroidal anti-inflammatory drugs (NSAIDs) inhibit the production of prostaglandins.
Prostaglandin E; (PGE;) and Prostaglandin E, (PGE,) are involved in the pathophysiology of
opioid-induced pruritus. This effect was offered as an explanation for the significant decrease in the
incidence of intrathecal opioid-induced pruritus when diclofenac and tenoxicam were compared

with a placebo* #2,

1.8.4 Droperidol

This neuroleptic drug has been found to be effective in suppressing pruritus following the use of
intrathecal opioids®>**“¢. Droperidol exerts its antipruritic effect by depressing the conduction of
itch sensation in the posterior horn of the spinal cord®*°, and by exerting weak 5-HT3 receptor

antagonism™.

1.8.5 5-HT;receptor Antagonists

As mentioned previously, there is evidence of a high density of 5-HTj3 receptors in the nucleus of
the spinal tract of the trigeminal nerve in the medulla oblongata®. Opioids, particularly morphine
injected into this area may produce a pruritus that is reversed by naloxone, implicating 5-HT3 as a
cause of pruritus*®. Based on this finding, a 5-HT3 receptor antagonist should prevent intrathecal

opioid-induced pruritus. Ondansetron, a 5-HT3 receptor antagonist, has been found to significantly

decrease the incidence of pruritus caused by intrathecal administration of opioids**°. However, a
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review® and a more recent randomised controlled trial®* did not find ondansetron or granisetron

better than saline in reducing the incidence of intrathecal opioid induced pruritus.

1.8.6 Antihistamines

Antihistamines are useful in the management of itchiness in conditions where histamine is released.
Pruritus secondary to histamine release is associated with urticaria. Histamine has however not
been shown to be involved in the pathophysiological mechanism of neuraxial opioid-induced

pruritus®, and therefore antihistamines have no role in the management of this specific symptom.

1.8.7 Multimodal approaches

The multiple neurotransmitters that seem to play a role in the pathophysiology of intrathecal opioid-
induced pruritus point to the need for a multimodal approach to the treatment or prophylaxis of this
symptom *°. A combination of naloxone, 5HT-3 receptor antagonist and propofol may therefore be
considered. It appears that these drugs are not locally registered for the purpose of treating
intrathecal opioid-induced pruritus. The required dosage of each drug needs to be studied. The cost-
benefit ratio of prophylaxis versus treatment of this symptom also needs to be taken into

consideration.

1.8.8 Current recommendations on dosage of intrathecal opioid

It is currently advised to use the minimum dose of opioid necessary to produce analgesia so as to
minimize the occurrence of side-effects (including pruritus), although it appears that the occurrence
of pruritus may not be dose related. The South African guidelines on management of acute pain in
obstetric patients recommend a volume of 2.0 to 2.5 mL 0.5% heavy bupivacaine (bupivacaine with

dextrose) and 1.8 to 2.0 mL 0.5% heavy bupivacaine with 12.5 to 20 mcg of fentanyl added.
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However, more studies are required to elucidate the pathophysiology of pruritus and to improve

preventive and treatment strategies.

1.9 Problem statement and objectives

Itch is inhibited by pain, and abolition of pain transmission enhances itchiness. This dilemma is the
driving force of scientific research to find means of achieving antinociception (pain relief) with

tolerable side effects that will improve patient satisfaction, yet is cost effective.

This prompted the wish to investigate intrathecal opioid-induced pruritus at caesarean section in
Chris Hani Baragwanath Academic Hospital, and then to plan a follow-up study to determine the
prevention and treatment modality of choice for opioid-induced pruritus at this institution. Between
500 and 700 obstetric patients are delivered by caesarean section at the hospital every month, and
the anaesthetic method of choice is spinal block. The need for fast-onset, reliable anaesthesia for
this procedure is very important in this context, given the high turnover of caesarean section cases.
In this context, attention to the patient’s satisfaction may be easily overlooked. Pruritus has been
observed in some of the patients undergoing caesarean section under neuraxial blockade using
bupivacaine and fentanyl at Chris Hani Baragwanath Academic Hospital. Hence the need to study

the incidence and severity of pruritus in this population.
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The specific objectives of this study were:

1. To assess the incidence of intrathecal fentanyl-associated pruritus in patients who received

spinal anaesthesia for elective caesarean section.

2. To establish the duration and severity of intrathecal fentanyl-associated pruritus in the above

group of patients.

3. To establish whether factors such as age, race, socio-economic status, smoking, alcohol
consumption, medical history, and dose of fentanyl possibly affect the incidence and

severity of this symptom.
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CHAPTER 2 METHODS

2.1 Study design

This was a prospective cross sectional study among obstetric patients delivered by elective
caesarean section under spinal anaesthesia. In this descriptive study, pruritus, a dichotomous
variable is either present (yes) or absent (no). Findings were expressed as a confidence interval (CI)

around the estimated mean.

2.2  Ethics Committee approval and permission

The protocol for this study received approval from the Human Research Ethics Committee of the
University of Witwatersrand (Appendix C). The protocol was accepted for study for the degree of
Master of Medicine in the field of Anaesthesiology at the University of the Witwatersrand. Data
was collected and recorded on the data collection sheet (Appendix B) after obtaining a written
informed consent from the study participant (Appendix A). Permission to conduct the study was
obtained from the Chief Executive Officer of Chris Hani Baragwanath Academic Hospital

( Appendix D).

2.3 Setting

An average of six elective caesarean section deliveries is performed each day at Chris Hani
Baragwanath Academic Hospital. Unless there are contra-indications to regional anaesthesia, spinal
anaesthesia (neuraxial blockade) is the procedure used and this is done with the patient in the sitting

position. The procedure is performed under aseptic technique by the anaesthetist on duty in the
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maternity operating theatre and the protocol on spinal anaesthesia used by the Department of

Anaesthesiology (Appendix E) is used as a guideline for the spinal mixture.

The expected operating time for the caesarean section procedure is 30 minutes. Standard
premedication according to the departmental protocol includes metoclopramide 10 mg
intramuscularly 30 minutes pre-operatively, and sodium citrate 30 mL orally. Intravenous access is

gained peripherally by means of a large-bore cannula (18G).

At the time of the study, the anaesthetists on duty were not involved in the research project, other
than routinely giving the spinal anaesthetics, and did not discuss the possibility of pruritus with the

patients before the operations.

2.4  Study population

Patients eligible for participation in the study were 18 years old and above, ASA (American Society
of Anaesthesiology) class I and I1, with no known history of allergy or atopy, even though some of
them were on treatment for HIV and /or treatment for hypertensive disorders of pregnancy or
respiratory/urinary tract infection presenting for delivery by elective caesarean section under spinal
anaesthesia. None of the participants on entry into the study had pruritus. The anticipated time of

surgery was expected to be less than an hour.

Patients were excluded if they were in labour and were coming to be operated as an emergency.
They were also excluded if the obstetricians anticipated intraoperative complications or factors that
would prolong the duration of the caesarean section or if they were unwilling to participate in the

study.
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2.5 Sample size

To estimate the sample size, we used the expected proportion of women affected by pruritus of 50%
as an average from the literature. An estimated incidence of 50% was also appropriate to use for
Chris Hani Baragwanath hospital since the incidence of pruritus in this institution is unknown. For a
descriptive study to show precision of an estimate with a 95% confidence interval of not more than
10% above and below an observed percentage (approximately 50%) of subjects describing pruritus,
the total number (Ni) of participants needed was as follows:

Ni=4(1.96*1.96)*0.50*0.50/0.20*0.20=96.

2.6 Data collection

After recruiting the patients to participate in the study, the researcher (the author) completed the
demographic and pre-operative checklist as shown in the data sheet in Appendix B. The study was
explained as a research project to investigate the effects and side-effects of spinal anaesthesia. The
title of the project was withheld from the patients at this stage, because this would have given away
the symptom of interest for those patients who might have known, or inquired about, the meaning of
the term ‘pruritus’. Prior knowledge of the symptom of interest of the study (pruritus) may have
sensitized the patient and resulted in an expectation and exaggerated awareness of pruritus, and
over-reporting of the symptom. The participant’s information leaflet had the study title covered by
pasting a sticker over it. From placement of the spinal anaesthetic and for the duration of the
operation till the end of an hour post spinal insertion, the researcher observed the patient directly

for any scratching, the part of the body scratched and any complaint of itchiness, nausea or
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vomiting. The dose of fentanyl used in the anaesthetic mixture, and all drugs given intraoperatively,
were recorded. The level of qualification of the anaesthetist on duty (consultant, registrar, medical

officer, etc.) was noted.

One hour after the spinal anaesthetic was administered, the researcher asked the patient ‘is
everything all right?” and then went on to ask direct questions about nausea, shortness of breath and
itchiness. The sites of itching were asked using a checklist as shown in the data collection sheet in
Appendix B and the researcher assessed the severity of itching using a visual analogue scale
ranging from 0 (no itching) through to 5 (tolerable) through to 10 (unbearable). On the following
morning (postoperative day 1), the researcher returned to interview the patient again about residual
itching, in terms of site and severity. This was the last contact with the study participant as it is

known that fentanyl related pruritus does not last more than 24 hours based on its pharmacokinetics.

20,21

2.7 Data management and statistical analysis

Descriptive statistical analysis was performed using frequencies and proportions (percentages) for
categorical variables, and means with standard deviations, and medians with ranges for continuous
variables. To compare the measured outcomes with respect to various explanatory variables and to
compare proportions, the Chi-squared test or Fisher’s exact test was used. The Student’s t-test and

Mann-Whitney test were used to compare frequency distributions.

Significance was accepted at a P value of less than 0.05. All analyses were performed using Epi
Info for Windows version 6.04 (CDC, Atlanta, USA) and Statistical Package for Social Sciences

(SPSS) for Windows version 19 (SPSS Inc., Chicago, I, USA).
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CHAPTER 3 RESULTS

3.1 Demographic characteristics

Ninety-six women undergoing elective caesarean section participated in the study. The ages of the
participants ranged from 19 years to 45 years with a mean age of 30.3 years, with standard
deviation of 6.1. (95% CI 29.1-31.5). Ninety participants (93.7%) were indigenous Africans, 5
(5.2%) were coloured and 1 was white. Fifty-eight participants (60.4%) did not have more than 6
years of basic education and the majority 65 (67.7%) were unemployed. Five participants reported
smoking cigarettes (5.2%). Twelve participants (12.5%) said they used alcohol prior to falling

pregnant. These findings are presented in Table 2.

TABLE 2 : Demographic data for participants (n=96)

Demographic variables Number Percentage
(n=96) %
Race:
White 1 1.0
Coloured 5 5.2
Indian 0 0
African 90 93.7
Education completed:
Primary (7 Years) 58 60.4
Matric (12 Years) 17 17.7
Post-matric level (12 Years) 21 21.9
Smoking and alcohol:
Smoker 5 5.2
Alcohol use 12 12.5
Employment:
Unemployed 65 67.7
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3.2 Problems associated with the pregnancies

The most frequent medical problem associated with the pregnancies of the participants was HIV
infection. Thirty participants (31.2%), and 29 of them (96.7%) had taken antiretroviral drugs during
their pregnancies. Sixteen (16.7%) were on antihypertensive drugs for hypertensive disorders of
pregnancy. Antibiotics had been used by 3% of the participants for either respiratory tract infection
or urinary tract infection. Table 3 shows medical problems associated with the pregnancies. The
names of the antiretroviral medications, antihypertensive agents and antibiotics that were used were

not recorded on the data sheets.

TABLE 3 : Medical problems associated with pregnancy (n=96)

Medical Problem Number Percentage
Hypertensive disorder 16 16.7
Diabetes mellitus 2 2.0
HIV infection 30 31.3
Other infections 3 3.1

3.3 Dose of fentanyl used and frequency of pruritus

Different doses of fentanyl were administered to the participants intrathecally based on the
individual anaesthetists’ choices of the volume of spinal mixture according to the protocol in the
department (Table 4). A dose of 20 mcg of fentanyl was the one that was frequently used by the
anaesthetists. This dose was used in 28 participants (29.2%) and 18 of them (64.3%) developed
pruritus. Almost equal numbers of participants received 11.1 mcg, 12.2 mcg, and 22 mcg of

fentanyl (n=18,19,17 participants respectively). The proportion that developed pruritus was 44.4 %
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for those who were given 11.1 mcg, 36.8% for those who were given 12.2 mcg and 41.2% for the
group that received 22 mcg of fentanyl. Five of the 6 participants (83.3%) who were given 12.5 mcg
of fentanyl developed pruritus. Table 4 illustrates the number of women with intraoperative pruritus
for each dosage, showing no dose response effect with increasing doses (Chi-squared test for trend,

P=0.45).

TABLE 4 : Dose of fentanyl used in combination with bupivacaine for spinal anaesthesia
and the incidence of intraoperative pruritus with each dosage of fentanyl (n=96)

Dosage (mcg) Number Percentage Pruritus

Number Percentage

10.0 6 6.2 3 50
111 18 18.7 8 44.4
12.2 19 19.8 7 36.8
12.5 6 6.2 5 83.3
15.0 2 2.1 0 0

20.0 28 29.2 18 64.3
22.0 17 17.7 7 41.2

Chi-squared test for trend (combining 10.0 mcg with 11.1 mcg, and 12.5 mcg with 15.0 mcg),
P=0.45.

3.4  Pruritus: incidence, sites and severity

The total number of participants who developed pruritus was 52, giving an incidence of 54.2%.
Itching with scratching was observed intraoperatively by the researcher in 48 participants, giving an
intraoperative incidence of 50.0%. No participant experienced pruritus at the end of 24 hours post
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spinal insertion. Of the 48 participants who scratched intraoperatively, itching had stopped in 18 of
them and they did not report itching at the end of one hour after the spinal anaesthetic was
administered. Four participants who did not have itchiness intraoperatively developed it from the

end of the operation to the one hour after spinal insertion.

Pruritus was confined to the upper body, head and neck in all cases, both intraoperatively and
postoperatively. The most frequent site was the nose, affecting 25 (26.0%) of the participants
intraoperatively and 17 (17.7%) of the participants one hour after spinal anaesthesia was given.

Other commonly affected areas included the upper lip, upper face and upper torso (Table 5).

Twenty-three participants (46.9%) scratched at fentanyl doses of less than 15 mcg, and 25 (53.2%)
scratched at doses of 15 mcg and above (P=0.54). At one hour after spinal insertion, 34 (35.4%) of
the participants reported itching. Again, there was no statistically significant association between
dose of fentanyl and itching after one hour. Nineteen participants (19.8%) had nausea
intraoperatively, while 8 (8.3%) reported nausea one hour after spinal anaesthetic insertion. Lesser

numbers of participants reported vomiting and shortness of breath (Table 6).

One hour following spinal anaesthetic insertion, all the participants were asked how they were
feeling. Eighty-one of 96 (84.4%) answered that they were feeling ‘all right’, and 15 said they were
not feeling ‘all right’. Eight out of the 15 (53.3%) who did not feel ‘all right” complained of pruritus
while 7 (46.7%) did not. Out of the 81 who felt ‘all right’, 40 of them (49.4%) had pruritus and 41

(50.6%) did not (Chi-squared test, P=0.78).
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TABLE 5: Parts of the body affected by pruritus intraoperatively and one hour after

administration of the spinal anaesthetic

Part of the body affected

Intraoperative

One hour after spinal

N % N %
Upper lip 10 10.4 5 5.5
Lower lip 4 4.2 1 1.1
Nose 25 26.0 17 17.7
Upper face 20 20.8 10 10.4
Lower face 16 16.7 13 13.5
Neck 4 4.2 4 4.2
Upper torso 15 15.6 13 13.5
Entire body 0 0 0 0

TABLE 6 : Side- effects noted in women intraoperatively and one hour after administration

of the spinal anaesthetic.

Side-effect Intraoperative One hour after spinal
N % N %
Itching 48 50.0 34 35.4
Nausea 19 19.8 8 8.3
Vomiting 7 7.3 2 2.1
Shortness of breath 2 2.1 4 4.3
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Droperidol was given to 25 participants who were vomiting intraoperatively after the delivery of the
baby, but this drug may have an antipruritic and antiemetic effect. Fourteen (56%) of the 25
participants who received droperidol did not demonstrate any evidence of itching whilst 11 (44%)
of them complained of itchiness. For those participants who did not receive droperidol, 37 (52%)
out of 71 had pruritus. The proportion of participants who developed pruritus in these two groups

did not differ significantly (Fisher’s exact test, P=0.64).

Five women received midazolam intraoperatively for anxiety, and 4 of them (80%) had no evidence

of pruritus.

3.5  Severity of pruritus

The severity of pruritus in the 34 participants who reported itching at the end of one hour after the
spinal anaesthetic was measured on a visual analogue scale. Six participants found the itch to be
more than tolerable (scale >5), with two of these stating that the itchiness was unbearable. Twelve
participants found their itch to be tolerable (scale=5) and the remainder regarded their itch as mild

and barely felt (Table 7).

3.6  Association of pruritus, age, level of education and employment

Tests for associations between intraoperative pruritus and factors such as age, and level of

education were performed and found to have no statistically significant relationships (Table 8).
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TABLE 7: Severity of pruritus reported on a visual analogue scale from 1 to 10 one hour
after administration of spinal anaesthesia

Visual Analogue Scale  Grade of Severity = Number of patients Percentage
(0-10) (n=96) %
No Itching 0 62 64.6
Barely felt 1 9 9.4
2 4 4.2
3 2 2.1
4 1 1.0
Tolerable 5 12 125
6 1 1.0
7 1 1.0
8 2 2.1
9 0 0.0
Unbearable 10 2 2.1
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TABLE 8: Associations between intraoperative pruritus and age, unemployment and
educational status, ethnicity

Intraoperative No intraoperative P value
pruritus (n=48) pruritus (n=48)
Mean age in years + 29.9+6.8 30.8+54 0.51
standard deviation
Primary school 26 (54.2%) 32 (66.7%) 0.21
education or less
Non-African ethnic 4 (8.3%) 4 (4.2%) 0.68
origin

Univariate analysis testing various variables for association between them and the presence of
itching is presented in Table 9. There were no significant associations between incidence of pruritus
and cigarette smoking, alcohol intake, hypertension in pregnancy, diabetes mellitus, HIV infection,

use of midazolam, and use of droperidol (Fisher’s exact test).
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Table 9 : Univariate predictors of pruritus intraoperatively

Variables of Presence of Absence of P Value
Interest Itching Itching

N=48 (%) N=48 (%)
Smoking 3 (6.3%) 2 (4.2%) >0.99
Alcohol Intake 7 (14.6%) 5 (10.4%) 0.76
Unemployed 34 (70.8%) 31 (64.6%) 0.66
Hypertension 11 (22.9%) 5 (10.4%) 0.17
Diabetes Mellitus 0 (0%) 2 (4.2%) 0.50
HIV infection 14 (29.2%) 16 (33.3%) 0.83
Droperidol use 11 (22.9%) 14 (29.2%) 0.64
Midazolam use 1 (2.1%) 4 (8.3%) 0.36
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CHAPTER 4 DISCUSSION

4.1  Frequency of pruritus

Fentanyl reduces the amount of the local anaesthetic needed in the spinal drug mixture. This leads
to a reduction in the incidence of hypotension at the cost of side effects such as itchiness *2. There
was a high occurrence of pruritus (54.2%) among the participants in this study. This is comparable
to high frequencies previously reported for parturient patients’®?*?. In a study by researchers from
Harvard Medical School, Hunt and co-workers® found that 24 of 47 participants (51.1%) who
received intrathecal fentanyl developed pruritus. High oestrogen levels during pregnancy influence
opioid receptors and this may be responsible for the increase in incidence of pruritus associated
with pregnancy?”?. Other researchers®®*® have reported lower incidences (0-27.8%) than were
found in this study. Intrathecal fentanyl was used in three of these studies and sufentanil in the
fourth study. Unlike this study where the main outcome was pruritus, the main outcome of these
studies was to assess the quality and duration of analgesia during caesarean section and
postoperatively, with side-effects including pruritus as secondary outcomes. The numbers of
participants in the studies were small, with 20 participants each in two of the studies and 30
participants in the third that used fentanyl. In the study in which pruritus was not observed,

lignocaine was combined with fentanyl, and this may be responsible for that result.

Pruritus developed intraoperatively in 48 of the 52 (92.3%) women that had pruritus, with no
additional participants reporting the symptom at more than one hour after administration of spinal

anaesthesia. Almost all cases of pruritus developed intraoperatively in all the studies that used
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fentanyl, or sufentanil intrathecally. Pruritus from morphine in one meta-analysis* tended to occur
postoperatively. This is useful information for anaesthetists, to anticipate pruritus as a side-effect.
Also, the finding that almost all fentanyl induced pruritus presents intraoperatively with few new
cases later is further useful information for counselling patients on the side-effects of fentanyl used

for spinal anaesthesia.

4.2  Site of pruritus

The nose was the most common site of pruritus followed by the upper face. The distribution and
sites of itching in this study are similar to those found in other studies??*?>?3 The distribution
corresponds to the areas innervated by the trigeminal nerve. The ‘itch centre’, which is rich in
opioid receptors, is found near the nucleus of the trigeminal nerve, and the rapid rostral spread of
fentanyl in the spinal cord is responsible for spread of analgesic to the nucleus. In a study from
Singapore®, pruritus caused by fentanyl affected only the nose and face, while that caused by
sufentanil affected the face as well as the upper body. This study found pruritus affecting the neck

in 4 participants (4.2%), and in the upper torso in 15 (15.6%) intraoperatively.

The onset of pruritus occurred soon after sensory blockage was achieved. In a study to determine
the distribution, clearance and kinetics of intrathecally administered morphine, fentanyl, alfentanil
and sufentanil, Ummenhofer and co-workers®” found a low integral exposure of the spinal cord to
fentanyl because of its rapid distribution in the cord, cerebrospinal fluid, epidural space and fat, and
its rapid diffusion into the blood. The rapid distribution of fentanyl and its rapid clearance from the
cerebrospinal fluid support the findings in this study that no new cases of pruritus were found after
an hour of spinal administration of fentanyl. It may be suggested that observation for pruritus from

intrathecal fentanyl should be done intraoperatively and in the immediate postoperative period,
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probably up to the time of return of motor function. The sites of pruritus can be well visualized by
the anaesthetist who is usually at the head end of the operating table during caesarean section, and

the observation of scratching in the face will lead to evaluation of the patient for need of treatment.

4.3 Relationship between dose of fentanyl and pruritus

There was no relationship between the dose of fentanyl used and the development of pruritus in this
study. In the study from Harvard®® no dose response was observed for pruritus with doses of
fentanyl from 2.5 mcg to 12.5 mcg, which is similar to what was found in this study. However, with
doses of 25 mcg and 50 mcg of fentanyl, a dose response to the side effect of pruritus was observed
in that study. The maximum dose in this study was 22 mcg. The rapid clearance of fentanyl from
the spinal cord could be responsible for this observation®’. Furthermore, this finding can be
explained by the multiple mechanisms by which opioids cause pruritus when given intrathecally*"
31 A larger sample size or a study using estimations of the level of drug at various sites or its
metabolites would be of value to further our knowledge of the pharmacokinetic and
pharmacodynamic mechanisms involved in the occurrence of pruritus following intrathecal use of

fentanyl.

4.4  Severity of spinal fentanyl induced pruritus

In the majority of women affected by pruritus, the symptom was mild and tolerable, although 4 of
the participants reported that the pruritus they experienced was more than they could tolerate and 2
of them reported it as being unbearable. However, they did not verbalize this spontaneously and the
severity of the symptom was noted through their actions. Treatment was given to these 2
participants. Similar to this study, treatment has been found to be necessary in only about 1% of
patients who developed opioid induced pruritus®®. It is known that other factors such as boredom,

anxiety, mental distraction and other skin sensations can either increase or reduce the sensation of
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58,59 - ~20,21,53-56,60,61 43,62
. Studies

itching and meta-analyses ™" show pruritus from intrathecal administration
of opioids to be mild and self-limiting, needing treatment in less than 1% of cases. In all these
studies participants were observed for 24 hours. Belzarena® in Livramento in Brazil, similar to
Hunt et al?®, found pruritus to be severe with 50 mcg and 75 mcg of fentanyl. These doses are high
and were used in these studies to determine the minimal effective dose of intrathecal fentanyl that
will give adequate surgical anaesthesia. In Helsinki Finland, Sarvela et al® assessed itching at 2
hours, 3 hours, and again at 24 hours after spinal anaesthesia with fentanyl and morphine as the
opioids in their participants. In their study the occurrence of itching peaked at 2 and 3 hours after
spinal anaesthesia. The nature of the side-effects was explained to the participants prior to their

operation and was specifically asked, perhaps resulting in their finding of a high incidence of

pruritus with most cases being mild, requiring no medication.

When the participants were observed scratching themselves, and an open ended question such as:
‘is everything all right?” was asked, this usually led to a reply that everything was fine except for a
sensation of itchiness which the participants justified by giving their own reasons as to why they
were scratching themselves. Some claimed to have felt an insect crawling over their face and others
felt as if an insect bit them. In one study™* it was emphasized that pruritus has to be looked for by
direct questioning. This again underscores the mild nature of this side effect in most patients. The
wide range of grading of this symptom shows that there may be individual-related factors that affect
the sensation as well as the degree to which it can be tolerated. To determine these factors,
including cultural influences, further studies would be needed with large numbers of participants to

elucidate the influence of factors impacting on the frequency of this side effect.
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4.5 Predisposing factors

The incidence of pruritus in this study did not correlate with level of education, ethnicity,
employment status, clinical conditions and medications. This study was however not powered to
assess these associations. No report so far has implicated any of these as predisposing factors for

pruritus following intrathecal fentanyl use. This will need further exploration.

4.6 Limitations of the study

A limitation of this study was that the sample size was only calculated for the main outcome, which
was pruritus. The sample size may have been inadequate to study the influence of age, level of
education, ethnicity or employment status, and clinical factors on intrathecal opioid-induced
pruritus. The administration of other drugs such as droperidol, preparations used for cleaning the
surgical site, and oxytocin could have influenced the results. It was not possible to identify the
individual effects of antibiotics, antiretroviral and antihypertensive drugs as these were not recorded
consistently in the case-notes and therefore were not included for data collection. For some of the
participants, the need to obtain pain relief, or anxiety and fear might have influenced the responses

to the questions they were asked.
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CHAPTER 5 CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion

This study confirmed that itching occurs in obstetric patients at Chris Hani Baragwanath Academic
Hospital delivered under spinal anaesthesia using a combination of bupivacaine and fentanyl. The
frequency of this pruritus is high. The parts of the body frequently affected causing discomfort from
scratching are the face and upper body. The pruritus may occasionally be severe. This pruritus
usually started intraoperatively, but in the majority of cases was transient and not severe enough to
necessitate treatment. Evidence of pruritus has to be looked for by direct questioning by the

anaesthetist.

Intrathecal administration of fentanyl with bupivacaine provides anaesthesia and analgesia to
perform caesarean section on a haemodynamicaly stable patient. Delivery by caesarean section
under spinal anaesthesia offers a warm emotional environment, which allows early bonding as part
of a baby-friendly initiative in Chris Hani Baragwanath Academic Hospital. Yet, pruritus remains a

common, albeit mild, side-effect.

5.2 Recommendations

The high incidence of pruritus at caesarean section in this hospital needs to be brought to the
attention of all healthcare providers caring for patients given opioids neuraxially so that their
patients can be adequately counselled. The problem is transient, almost always needing no

treatment other than reassurance. The more effective drugs are costly and may not be necessary.
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The drugs used in treating intrathecal opioid induced pruritus add a cost that state hospitals, such as
Chris Hani Baragwanath Academic Hospital need to evaluate through studies to ascertain their
effectiveness before recommending their use. Until the results of such studies are available, the
patients should be allowed to scratch their nose and upper part of the body, should this symptom

occur any time after spinal insertion.

Page | 43



REFERENCES

1. Genesis 3:16 in the Holy Bible, New International Version. Copyright 1984 by Biblical Inc”
Zondervan Publication. Grand Rapid Michigan 49530. USA.

2. Large RG. Psychological aspect of pain. Ann Rheumatic Dis 1996; 55:340 - 345.

3. Irgin S, Bion J. The Role of the Anaesthetist in Managing the Acutely 11l Hospitalized
Patient (Chapter 1). In Morgan GE Jr., Mikhail MS, Murray MJ (eds): Clinical
Anesthesiology, 4th ed. Lange Medical Books / McGraw-Hill Medical Publishing Division.
2006:1-16.

4. Long T. First successful caesarean in US: Time magazine Jan 14, 1794.
http://lwww.wired.com/science/discoveries/news/2009/01/dayintech_0114 (accessed 22
January 2011)

5. Paez LJJ, Navarro VJR. Anestesia regional versus general para parto por cesarea. Rev
Colomb Anestesiol.2012; 40:203-6.

6. Department of Health. Saving Mothers. Fourth report on confidential enquiries into maternal
deaths in South Africa 2005-2007. Pretoria: Department of Health, 2009.

7. Russell R. Failed intubation in obstetrics: a self-fulfilling prophecy? Int J Obstet Anesth
2007; 16:1-3.

8. Beksinska M, Kunene B, Mulick S. Maternal care: antenatal, perinatal, postnatal. In:
Ijumbo P. Brown P (eds). South African Health Review 2005. Durban: Health Systems
Trust, 2005.

9. World Health Organization. Appropriate technology for birth. Lancet 1985; 2: 436-7.

Page | 44


http://www.wired.com/science/discoveries/news/2009/01/dayintech_0114

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Eckerlund I, Gerdtham UG, Estimating the effects of caesarean section rate on health
outcomes. Evidence from Swedish Hospital data. Int J Tech Assess Health Care 1999;
15:123-35.

Kilsztajn S Carmo MS, Machado LC Jr., Lopes ES, Lima LZ. Caesarean section and
maternal mortality in Sao Paulo. Eur J Obstet Gynecol Reprod Biol 2007; 132:64-9.
Blaauw D. Penn-Kekana L. Maternal health. In: Padarath A. Fonn S (eds).

South African Health Review 2010. Durban: Health Systems Trust, 2010

Naidoo N. Moodley J. The rising rate of caesarean sections: an audit of caesarean sections in
a specialist private practice. SA Fam Pract 2009; 51:254-258.

World Health Organization. The World Health Report 2005. Making every mother and
child count. Geneva: World Health Organization, 2005.

Armson BA. Is planned cesarean childbirth a safe alternative? CMAJ 2007; 176:475-76.
Mantel GD, Buchmann E, Rees H, Pattinson RC. Severe acute maternal morbidity: a pilot
study of a definition for a near miss. Br J Obstet Gynaecol 1998; 105:985-90.

National Committee on Confidential Enquiries into Maternal Deaths. Saving Mothers:
Report on Confidential Enquiries into Maternal Deaths in South Africa 2002-2004. Pretoria:
Department of Health, 2006.

Derman W, Frohlich E, Grolman D, Hitchcock S, Hodgson E, Lundgren C, et al. South
African Acute Pain Guidelines. SAJAA: 2009; 15(6):1-120.

Pert CB, Snyder SH: Opiate receptor: demonstration in nervous tissue Science 1973;
179:1011-4.

Hunt CO, Naulty JS, Bader AM, Hauch MA, Vartiker JV, Datta S, et al. Perioperative
analgesia with subarachnoid fentanyl-bupivacaine for cesarean delivery. Anesthesiology
1989; 71(4):535-540.

Page | 45



21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Saxena AK, Arava SK. Current concepts in neuraxial administration of opioids and non-

opioids: an overview and future perspective. Indian J. Anaesth. 2004; 48(1):13-24.

Reich A, Szepietowski JC. Opioid-induced pruritus: an update. Clin Exp Dermatol. 2010;
35(1): 2-6.

Ballantyne JC, Loach AB, Carr DB. ltching after epidural and spinal opiates. Pain 1988;
33:149-60.

Szarvas S, Harmon D, Murphy D. Neuraxial opioid-induced pruritus: a review. J Clinical
Anesth 2003; 15:234-239.

Baraka A, Noueihid R, Haji S. Intrathecal injection of morphine for obstetric analgesia.
Anesthesiology; 1981; 54: 136.

Collier CB. Epidural Morphine. Anaesthesia 1981; 36: 67.

Kelly MC, Carabine EA, Mirakhur RK. Intrathecal diamorphine for analgesia after
caesarean section. A dose finding study and assessment of side effects. Anaesthesia 1998;
53:231-237.

La Bella FS, Kim RS, Templeton J. Opiate receptor binding activity of 17-alpha estrogenic

steroids. Life Sci 1978; 23:1797-804.

Chaney MA.. Side-effects of intrathecal and epidural opioids. Can J Anaesth 1995;42:891-
903.
Kyriakides K, Hussain SK, Hobbs GJ. Management of opioid-induced pruritus: a role for 5-

HT3 anatagonists? Br J Anaesth 1999; 82:439-41.

Hawkey CJ. Cox-2 inhibitors. Lancet 1999; 353:307-14.
Summerfield JA. Naloxone modulates the perception of itch in man. Br J Clin Pharmacol

1980;10:280.

Page | 46



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Greave MW. Pruritus. In: Champion RH, Burton JL, Ebling FJG (eds). Textbook of
Dermatology. Oxford: Blackwell Scientific Publications, 1992:527-535.

Teofoli P. Procacci P, Maresca M, Lotti T. Itch and pain. Int J Dermatol 1996; 35:159-66.
Schofield OMV, Rees JL. Skin Disease. In: Boon N A, Colledge N R, Walker B R, Hunter J
A A (eds ). Davidson’s principles and practice of medicine, 20" edition. London: Churchill
Livingstone Elsevier, 2006: 1266-1267.

Koenigstein H. Experimental study of itch stimuli in animals. Arch Dermatol 1948; 57:828-
49.

Yaksh TL, Harty G J, Onofrio BM. High dose of spinal morphine produces a non-opiate
receptor-mediated hyperesthesia: clinical and theoric implications. Anesthesiology 1986;
64:590-7.

Krajnik M, Zylicz Z. Understanding pruritus in systemic disease. J Pain Symptom Manage
2001; 21:151-68.

Nordberg G, Hedner T, Dahlstrom B. Pharmacokinetic aspects of intrathecal morphine
analgesia. Anesthesiology 1984; 60:448-54.

Thomas DA, Williams GM, Iwata K, Kenshalo DR Jr, Dubner R. The medullary dorsal
horn. A site of action of morphine in producing facial scratching in monkeys.
Anesthesiology 1993:79:548-54.

Colbert S, O’Hanlon D M, Chambers F, Moriarty D C. The effect of intravenous tenoxicam
on pruritus in patients receiving epidural fentanyl. Anaesthesia 1999; 54.76-80.

Colbert S, O’Hanlon DM, Galvin S, Chambers F, Moriarty DC. The effects of rectal
diclofenac on pruritus in patients receiving intrathecal morphine. Anaesthesia 1999; 54:948-

52.

Page | 47



43.

44,

45.

46.

471.

48.

49,

50.

George RB, Allen TK, Habib AS. Serotonin receptor antagonists for the prevention and
treatment of pruritus, nausea, and vomiting in women undergoing caesarean delivery with
intrathecal morphine: a systematic review and meta-analysis. Anesth Analg 2009; 109(1):
174-182.

Somrat C, Oranuch K, Wanna S, Somrat L, Pornswan N, Kandit N. Nalbuphine versus
propofol for treatment of intrathecal morphine-induced pruritus after caesarean delivery.
http://lwww.Anaesthesia-analgesia.org/content/93/1/162 (accessed 22/12/2011).

Torn K, Tuominen M, Tarkkila P, Lindgren L. Effects of subhypnotic doses of propofol on
the side effects of intrathecal morphine. Br J Anaesth 1994; 73:411-2.

Wilder-Smith CH, Wilder-Smith OHG, Farschtshian M, Naji P. Epidural droperidol reduces
the side effects and duration of analgesia of epidural sufentanil. Anesth Analg 1994:79:98-
104.

Bonnet MP, Marret E, Josserand J, Mercier FJ. Effect of prophylactic 5-HT3 receptor
antagonists on pruritus induced by neuraxial opioids: a quantitative systematic review. Br J
Anaesth. 2008; 101(3): 311-9.

Gurkan Y, Toker K. Prophylactic ondansetron reduces the incidence of intrathecal fentanyl-
induced pruritus. Anesth Analg 2002; 95:1763-6.

Yeh HM, Chen L K, Lin C J, Chan W H, Chen Y P, Lin C S, et al. Prophylactic intravenous
ondansetron reduces the incidence of intrathecal morphine induced pruritus in patients
undergoing caesarean delivery. Anesth Analg 2000; 91: 172-5.

Waxler B, Dadabhoy ZP, Stojiljkovic L, Rabito SF, Warltier DC. Primer of postoperative

pruritus for anesthesiologist. Anesthesiology 2005; 103(1):168-178.

Page | 48



51.

52.

53.

54.

55.

56.

S7.

58.

59.

60.

Siddik-Sayyid S M, Aouad T M, Taha S K, Azar M S, Hakki M A, Kaddoum R N et al.
Does ondansetron or granisetron prevent subarachnoid morphine-induced pruritus after
cesarean delivery? Anesth Analg 2007; 104(2): 421-424.

Stocks GM, Hallworth SP, Fernando R, England AJ, Columb MO, Lyons G. Minimum local
analgesic dose of intrathecal bupivacaine in labor and the effect of intrathecal fentanyl.
Anesthesiology 2001; 94:593.

Ngiam S K K, Chong J L. The addition of intrathecal sufentanil and fentanyl to bupivacaine
for caesarean section. Singapore Med. J.1998; 39(7): 290-294.

Vyas N, Sahu D K, Parampill R. Comparative study of intrathecal sufentanil bupivacaine
versus intrathecal bupivacaine for elective caesarean section. J Anaesthesiol Clin
Pharmacol.2010; 26(4): 488-492.

Biswas B N, Rudra A, Bose B K, Nath S, Chakrabarty S, Bhattacharjee S. Intrathecal
fentanyl with hyperbaric bupivacaine improves analgesia during caesarean delivery and
early post-operative period. Indian J. Anaessth. 2002; 46(6): 469-472.

Shahriari A, Khooshideh M. Intrathecal fentanyl added to lidocaine for caesarean delivery
under spinal anaesthesia. M.E.J. Anesth 2007; 19(2): 397-406.

Ummenhofer W C, Arends R H, Shen D D, Bernards C M. Comparative spinal distribution
and clearance kinetics of intrathecally administered morphine, fentanyl, alfentanil, and
sufentanil. Anesthesiology 2000; 92(3): 739-753.

Kam PC, Tan KH. Pruritus - itching for a cause and relief? Anaesthesia 1996; 51:1133-38.
Wahlgren CF. ltch and atopic dermatitis: clinical and experimental studies. Acta Derm
Venereol suppl (Stockh) 1991; 165:1-53.

Belzarena SD. The clinical effects of intrathecally administered fentanyl in patients
undergoing caesarean section. Anesth Analg 1992; 74: 653-7.

Page | 49



61. Sarvela PJ, Halonen PM, Soikkeli Al, Kainu JP, Kortila KT. Ondansetron and tropisetron do
not prevent intraspinal morphine- and fentanyl-induced pruritus in elective caesarean
delivery. Acta Anaesthesiol Scand 2006; 50: 239-244.

62. Dahl JB, Jeppessen IS , Jorgensen H, Wetterslev J, Moiniche S. Intraoperative and
postoperative analgesic efficacy and adverse effects of intrathecal opioids in patients
undergoing caesarean section with spinal anesthesia. A qualitative and quantitative

systematic review of randomized controlled trials. Anesthesiology 1999; 91: 1919-27

Page | 50



APPENDICES

APPENDIX A: Patient information leaflet and informed consent

Appendix B:

Appendix C:

Appendix D:

Appendix E:

Data collection sheet

Approval from the Ethics Committee of the University of Witwatersrand

Permission from Chris Hani Baragwanath Academic Hospital
Protocol on spinal anaesthesia used in the Department of

Anaesthesiology at Chris Hani Baragwanath Hospital

Page | 51



Appendix A: Patient information leaflet & Informed consent

Incidence and severity of pruritus in patients delivered by caesarean section under

spinal anaesthesia in Chris Hani Baragwanath Hospital

Study Doctor: Dr K Mwinyoglee

Good day,

I am Dr Kony Mwinyoglee. | am a specialist anaesthetist. | am doing a research project to
achieve a master’s degree (MMed) with Wits University. | am inviting you to participate in
this project. This form has information to help you decide if you want to take part. Read

carefully and feel free to ask me or any staff member for assistance.

What is the project about?

You need to have an operation in order to take the baby out, for a medical or obstetric reason.
The internationally advocated method of giving you anaesthesia for this operation is to do a
spinal. A spinal anaesthetic is where we use a very thin needle to inject a small amount of
drug into your back. The anaesthetic then makes your legs and the lower part of your body
numb. Once your body is numb, we are able to operate on the part that needs the operation

without you feeling any pain.

All information will be kept confidential by using a code, for example, a number instead of

your name.

You will not be identified in any presentation or publication. You are free to participate or
not in this study and should you choose to participate or not, you will in no way be treated
any differently than normal. If you choose to participate, you may at any later stage decide
that you would like not to be in this study and you may be taken out of the study and this will

in no way alter the treatment you will receive.
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treated any differently than normal. If you choose to participate, you may at any later stage decide
that you would like not to be in this study and you may be taken out of the study and this will in no

way alter the treatment you will receive.

Why have | been chosen to participate?

You have been chosen because you have come to deliver at our hospital and we hope this study will

give useful information to help us give women good care in pregnancy.

What exactly will be done to me?

You will be given a spinal anaesthetic for caesarean section delivery in the usual way and you will

be asked about what you experienced following the spinal anaesthetic.

How do | gain by participating in this project?

You do not gain directly. This is a research project to improve patients’ experience of delivery by
caesarean section under spinal anaesthesia. You will not receive any reward for agreeing to

participate in this project.

Will there be any harm to my baby or me if I participate?

Our standard protocol for spinal anaesthesia will be used and there should be no direct harm to you

or your baby.

Could the information obtained about me end up in the wrong hands?

Page | 53



No everything I find out about you is confidential. You will be allocated a study number and I will

be the only person to know that this study number is yours.

What will happen if I do not want to participate?

Nothing even if you sign the consent form to participate, and then change your mind later, it will

not affect the way you are treated by doctors and nurses here.

Who can | speak to if | have questions regarding the research even after | leave
the Hospital?

If you have any questions about the research, you may ask your doctor or nurse or speak to me
directly on 072 418 4763.

You may also call:

- My research supervisors: Professor E Buchmann on 011 933 8155 and

Professor C Lundgren on 011-933 9560,

- The Ethics Chairman: Professor Cleaton Jones on 011 717 1234.
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APPENDIX A: INFORMED CONSENT FORM

by the undersigned, agree to be part of the study explained to
me. | hereby confirm that I have been informed by Dr K. Mwinyoglee about the nature,
conduct, benefits and risks of this clinical study: “Incidence and severity of side effects in
patients delivered by caesarean section under spinal anaesthesia in Chris Hani Baragwanath
Hospital, protocol number M91104.”

I have also received, read and understood the above written information contained in the
patient information leaflet. | am aware that the results of the study, including personal details
regarding my age, date of birth, name and diagnosis will be anonymously processed into a

study report.

In view of the requirements of research, | agree that the data collected during this study can

be processed in a computerised system.

I have had sufficient opportunity to ask questions and of my own free will declare myself

prepared to participate in the study.
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PARTICIPANT:
PRINTED NAME SIGNATURE / THUMB PRINT DATE AND TIME

I, DR K. MWINYOGLEE, HEREWITH CONFIRM THAT THE ABOVE PARTICIPANT HAS
BEEN FULLY INFORMED ABOUT THE NATURE, CONDUCT AND RISK OF THE ABOVE
STUDY.

STUDY DOCTOR:
PRINTED NAME SIGNATURE / THUMB PRINT DATE AND TIME

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

TRANSLATOR / OTHER PERSON EXPLAINING INFORMED
CONSENT

(DESIGNATION). ..o,
PRINTED NAME SIGNATURE / THUMB PRINT DATE AND TIME
WITNESS:

PRINTED NAME SIGNATURE / THUMB PRINT DATE AND TIME
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APPENDIX B: Data collection sheet

L o Study No. .eovviieiiiiiiiiiiiiir e

PARTICIPANT INFORMATION:

PATIENT DEMOGRAPHICS

o Age..cceiiiniinninns years old
e Race
»  White Yes/No
» Coloured Yes/No
» Indian Yes/ No
»  African Yes/ No
Zulu Yes/ No
Tswana Yes/ No
Sotho Yes/ No
Pedi Yes/ No
Venda Yes/ No
Xhosa Yes/ No
» Others Yes /No

e What is your level of education?

» Primary Yes/No
» Matric Yes/No
» Post matric level Yes/No
e Do you smoke? Yes/No
e Do you drink alcohol? Yes/No
e Are you employed? Yes/ No

e Indication for caesarean section:

e State day and time :
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¢ Do you suffer from any of the medical problems below?

YV V V V V V

Asthma

Liver disease
Kidney disease
Heart disease
Epilepsy
Others

Yes/No
Yes/No
Yes/No
Yes/No
Yes/No
Yes/No

Medication used before caesarean section

Medication used

e |f Yes what medication?

>

YV V V V VYV VY

Antihypertensive drugs
Antibiotic drugs
Magnesium sulphate
Anti-retroviral drugs
Anti-epileptic
Anti-asthmatic

Anti — depressant drugs

Dose of fentanyl :

Yes/ No

Yes/ No
Yes/ No
Yes/ No
Yes/ No
Yes/ No
Yes/ No
Yes/ No
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POST-OP ASSESSMENT: ONE HOUR POST-OP.

1. Direct observation of patient intraop: itching Yes/No

2. Open question: Iseverything all FIgt 2...........coooiiiiiii e e

3. Interview: Did you experience any of the following ?

>

>
>
>

Nausea
Vomiting
Shortness of breath

Itching

Did the itching occur on:

The upper lip only

The lower lip only

The nose only

The lower part of the face only
The upper part of the face only
The whole face

The neck only

The face and neck only

The chest only

The upper part of the body

The whole body

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Did you complain about this itchiness to anyone ?  Yes/No

To whom did you complain ?

> Sisters

> Doctors
» Others

Yes / No
Yes / No
Yes / No
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Was any medication given to you?

Was the medication helpful?

How long did the itchiness last?
» Few minutes
» One hour
» Less than 2 hours

> More than 2 hours

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No
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POST-OP INTERVIEW: DAY ONE POST-OP.

Did you experience any of the following ?

vV V VYV V

Nausea
Vomiting
Shortness of breath

Itching

Did the itching occur on:

>
>
>
>
>
>
>
>
>
>
>

The upper lip only

The lower lip only

The nose only

The lower part of the face only
The upper part of the face only
The whole face

The neck only

The face and neck only

The chest only

The upper part of the body

The whole body

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Yes/ No

Did you complain about this itchiness to anyone ?  Yes/No

To whom did you complain ?

> Sisters

> Doctors

» Others

Yes / No

Yes / No

Yes / No
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Was any medication given to you? Yes/ No

Was the medication helpful? Yes/ No

How long did the itchiness last?

e Few minutes Yes/ No
e One hour Yes/ No
e Lessthan 2 hours Yes/ No
e More than 2 hours Yes/ No

Did the anaesthetic doctor inform you about the possibility of:

e Headache Yes/ No
e Nausea Yes/ No
e Vomiting Yes/No
e ltchiness Yes/ No

before the operation?

Person who administered the spinal anaesthesia:

e Consultant Yes/ No
e Registrar in anaesthesia Yes/No  i.e. years inrotation:................
e Diploma in anaesthesia Yes/No

o Medical officer / Principal Medical Officer Yes/No

e Intern Yes / No

Patient satisfaction with spinal anaesthesia  Yes/No
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APPENDIX C: Ethics approval document

UNIVERSITY OF THE WITWATERSRAND, JOHANNESBURG
Division of the Deputy Registrar (Research)

HUMAN RESEARCH ETHICS COMMITTEE (MEDICAL)

R14/49 Dr Kony M Mwinyoglee

CLEARANCE CERTIFICATE M091104
PROJECT Incidence and Severity of Pruritus in Patients

Delivered by Caesarean Section under
Spinal Anaesthesia in CH Baragwanath

Hospital
INVESTIGATORS Dr Kony M Mwinyoglee.
DEPARTMENT Department of Anaesthesia
DATE CONSIDERED 2009/11/27
DECISION OF THE COMMITTEE* Approved unconditionally

Unless otherwise specified this ethical clearance is_valid for 5 years and may be renewed upon

application.
CHAIIRPERSON W(’f

DATE 2009/12/20
(Professor PE Clea‘tén—] ones)

*Guidelines for written ‘informed consent’ attached w~here applicable
cc: Supervisor : Prof E Buchmann

DECLARATION OF INVESTIGATOR(S)

To be completed in duplicate and ONE COPY retur—med to the Secretary at Room 10004, 10th Floor,

Senate House, University.
I/We fully understand the conditions under which I zam/we are authorized to carry out the abovementioned

research and I/we guarantee to ensure compliance w—ith these conditions. Should any departure to be
d I/we undertake to resubmit the protocol to the

contemplated from the research procedure as appro~e¢

Committee. I agree to a completion of a yearly pm—0gress report.

PLEASE QUOTE THE PROTOC =OL NUMBER IN ALL ENQUIRIES...
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APPENDIX D: Permission from Chris Hani Baragwanath Academic Hospital
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APPENDIX E: Departmental protocol on spinal anaesthesia in obstetrics

OPTIONS FOR INTRATHECAL INJECTIONS FOR CAESAREAN SECTION

OPTION 1
2.5ml heavy bupivacaine (0.5%)

Use premixed, or mix 2.25ml bupivacaine with 0.25ml 50% dextrose.

OPTION 2
2.0ml volume, with heavy bupivacaine and fentanyl 12-20ug

Using a 20ml syringe, draw up 16ml of heavy bupivacaine. Add 1-2amps
(100-200pg) fentanyl.

If you added 1 amp (total 18ml), then a 2.0ml spinal will contain 8.88mg of
bupivacaine, and 11.11ug of fentanyl.

If you added 2 amps (total 20ml), then a 2.0ml spinal will contain 8mg of
bupivacaine, and 20ug of fentanyl.

SOME INFORMATION

Adding fentanyl to intrathecal bupivacaine improves both the quality and
duration of the block. It allows for lower doses of bupivacaine to be used,
thus decreasing the haemodynamic effects of the sympathetic block
achieved by bupivacaine alone.

Concerns regarding the use of fentanyl relate to its side effects. There may be
pruritus (usually limited to the nose, for some reason, and for a short period
only), nausea/vomiting (which is minimal with doses below 50ug, and a lot
less of a problem than the nausea associated with hypotension), and there is
always a concern about respiratory depression. Intrathecal doses of up to
20pg have repeatedly been found to be safe, and patients are not required to
be monitored postoperatively for longer than the usual recovery period.

Dr P Penfold
Senior Consultant #6722

Obstetric Anaesthesia
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