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People with major mental illnesses have an increased

prevalence of being overweight and obese, and having

hyperglycaemia, dyslipidaemia and hypertension compared

with the general population.1 These parameters make up the

basis of metabolic syndrome as defined by the National

Cholesterol Education Programme (NCEP).2 Metabolic

syndrome in turn predicts development of cardiovascular

disease and diabetes.3,4 It has been shown that second-

generation antipsychotics contribute to the development of

the syndrome.1,5,6 Clozapine is particularly implicated in

this regard due to the fact that it has been shown, along with

olanzapine, to have the greatest weight gain potential,7 and

that the risk of diabetes appears to be higher for clozapine

than for other second-generation antipsychotics.8 One

major US study showed a prevalence of metabolic syndrome

in patients on clozapine of 53.8% compared with 20.7% of

those in a comparison group,9 while an Irish study showed a

comparatively high rate of 46.4% in its cohort.10

Monitoring of the parameters of metabolic syndrome

facilitates interventions which may alleviate the negative

health consequences of the syndrome.11 It has also been

shown to be an effective and cost-effective intervention.12
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Aims and Method High rates of metabolic syndrome exist among patients on
clozapine. Monitoring its parameters facilitates interventions which may alleviate
negative health consequences. We completed an audit of the monitoring of the
parameters of metabolic syndrome in patients on clozapine. The results were
compared with the Maudsley Guidelines for monitoring in patients on any
antipsychotic medication.

Results Initial audit showed high overall rates of concordance with guidelines for the
frequency of measurement of blood pressure (91.8%), but much lower rates for
measuring fasting blood glucose (43.2%) and lipid profile (52.7%), and no record of
analysis of waist circumference. This prompted development of a formal protocol for
measuring parameters. Repeat audit after 1 year showed marked improvement in
rates of measurement.

Clinical implications Implementation of relatively straightforward measures, such
as the introduction of a one-page form on which to record parameters, can lead to a
much improved rate of monitoring for metabolic syndrome. This should in turn prompt
therapeutic interventions, which are discussed.
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Several guidelines exist regarding the recommended

frequency of monitoring of these parameters. These include

the Maudsley Guidelines13 and the recommendations of the

Mount Sinai Conference.14

We proposed to audit the monitoring of parameters of

metabolic syndrome (as defined by NCEP) in patients on

clozapine in East Galway Mental Health Service, Ireland, as

compared to the Maudsley Guidelines for frequency of

monitoring of these parameters in patients on antipsychotic

medication. For waist circumference and lipids (triglycerides

and high-density lipoprotein), it is recommended that these

be measured at baseline, frequently for 3 months, and then

yearly. Fasting plasma glucose should be taken at baseline,

at 4-6 months, and then yearly. Blood pressure should be

taken at baseline, and frequently during dose titration.

Method

This audit was designed by the authors following a meeting

of the Audit Committee in St Brigid’s Hospital, Ballinasloe,

Ireland. Ethical approval was sought and obtained from St

Brigid’s Senior Management Committee.
A checklist was devised using the parameters for

metabolic syndrome recommended by the NCEP guidelines.

The checklist was completed in January/February 2010 on a

sample of patients on clozapine in East Galway Mental

Health Service, using patient information records over the

preceding 1-year period (calendar year 2009).
It was initially planned to include all patients on

clozapine within the service. Unfortunately, owing to time

and resource constraints, this did not prove to be feasible.

The service is spread out throughout a wide geographical

area and in some instances charts were misfiled or

unavailable (e.g. some files had been taken to clinics

elsewhere or into an in-patient unit). A small number of

isolated community settings with small numbers of patients

were not accessed. This audit had been identified to be

completed within a fixed time frame for local audit

procedures.
We decided to follow through with the number of

charts reviewed at the time of deadline for the first phase of

audit. We ensured that at least 50% of patients within each

sector area had been included, so as not to skew the sample

by inclusion of a disproportionate number from a sector

area which was performing particularly well or poorly.

In February/March 2011, the audit was repeated using

an identical checklist for the calendar year 2010. At this

point, there were 113 patients on clozapine within the

service. It was found that the standardised monitoring form

was being used in 92% of all cases across the service

(n = 104). However, we believed that using a sample of the

same size as used in phase one of the audit for comparison

of data would be most appropriate. Only the first 74 charts

reviewed at the second phase of audit were thus included in

data analysis, again ensuring at least 50% of charts from

each sector area were included.
A protocol for intervention following the first phase of

audit was devised. The details of this protocol are as follows:

. use of a standardised form for documentation of the
parameters of metabolic syndrome as specified by NCEP

. development of a standardised protocol for dealing with
abnormal results across the East Galway service

. re-audit of rates of measurement in 1 year

. ongoing audit and re-education on this topic.

All data were compiled and then analysed using SPSS

version 18 for Windows.

Results

The sample from the first phase of audit was comprised of

50 males (67.5%; mean age 36.5 years, range 20-64) and 34

females (32.5%; mean age 41.2 years, range 24-60). The

sample from the second phase was comprised of 54 males

(72.9%; mean age 34.7 years, range 20-59) and 20 females

(27.1%; mean age 39.6 years, range 24-58).
Table 1 gives an overview of results for frequency of

measurement of each individual parameter in accordance

with guidelines over a period of 1 year. Although high overall

rates of accordance with recommended frequency were seen

for measurement of blood pressure (91.8%) and weight

(83.8%), lower rates were seen in the parameters of fasting

blood glucose (43.2) and triglyceride and high-density

lipoprotein (lipid profile) (52.7%).
In the second phase of audit, there were statistically

significant improvements between samples in rates of

measurement in accordance with guidelines for lipid profile

(70.3%, P = 0.042) and fasting blood glucose (64.8%,

P = 0.013). Waist circumference, which had not been

previously recorded for any patient, was documented in

97.9% of records sampled (P50.0001).
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Table 1 Differences in rates of measurement of parameters (in accordance with guidelines) between initial audit measure
and repeat after 1 year

Metabolic syndrome parameter

Number measured
in accordance with guidelines

on initial audit (%)

Number measured
in accordance with guidelines
on repeat after 1 year (%) Pa

Blood pressure 68 (91.8) 72 (97.2) 0.2754

Weight 62 (83.8) n/ab n/ab

Lipid profile (high-density lipoprotein and triglycerides) 39 (52.7) 52 (70.3) 0.0422

Fasting glucose 32 (43.2) 48 (64.8) 0.0131

n/a, not applicable.
a. P-values calculated using two-tailed Fisher’s exact test with 262 contingency table.
b. Weight and body mass index were not defined as required parameters following initial audit.
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Discussion

People with major mental illnesses have an increased
prevalence of metabolic syndrome, as defined by NCEP.1

Patients on clozapine are particularly at risk in this regard7,8

and warrant especially close monitoring of the parameters
of metabolic syndrome to facilitate timely interventions.
Metabolic syndrome is a relatively novel concept in
medicine and there has been considerable discussion
about how best to define and measure its existence.15 The
NCEP guidelines2 and those of the International Diabetes
Federation (IDF)15 have become the most widely accepted
in clinical practice. Following consultation with a number of
local endocrinology teams, the NCEP guidelines were
chosen for this audit, on the basis that these are more
commonly used in Ireland.

In terms of implications for the service, adequate
screening for metabolic syndrome allows for measurements
outside of the normal range to be addressed by such
interventions. Interventions recommended for metabolic
syndrome can be broadly divided into two groups: lifestyle
modification and pharmacological treatment. The Report of
the National Heart, Lung, and Blood Institute/American
Heart Association Conference on Scientific Issues Related
to Definition11 acknowledged that clinical management
should focus first on lifestyle changes, particularly weight
reduction and increased exercise. A 2003 study found that
out of 105 participants with metabolic syndrome at baseline,
30.5% were no longer classified as having the syndrome
after 20 weeks of supervised aerobic exercise training.16 The
most obvious benefit was to triglyceride levels, with 43%
showing improvement. Fasting plasma glucose and insulin
resistance of 91% of participants did not improve however.16

Also of note, restriction of the overall dietary carbohydrate
intake is more effective in reducing the most common
symptoms of metabolic syndrome than the more commonly
prescribed reduction in dietary fat intake.17 This evidence
suggests that simple advice on diet and exercise should be a
cornerstone of management of patients with metabolic
syndrome within our service.

In terms of pharmacological interventions, abnormal
lipid profile can be addressed with a number of treatments.
Management of elevated low-density lipoprotein includes
consideration of all statins at all indicated ranges and the
choice of drug and dose should be individualised to the
patient and titrated to achieve guideline-recommended
goals.18 Management of reduced high-density lipoprotein
remains controversial, but starts with diet/exercise modifi-
cations and may include niacin; certain statins may help,
but this is not yet a widely accepted indication.18 Fibrates
have been shown to reduce end-points of cardiovascular
disease in patients with atherogenic dyslipidaemia and
metabolic syndrome19 and may serve as an important
adjunct in overweight patients with elevated triglyceride
and low high-density lipoprotein cholesterol.20 The use of
aspirin to treat prothrombotic state in metabolic syndrome
has also been identified as promising.20 Metformin has been
used for many years for the treatment of type 2 diabetes.
More recently, treatment with thiazolidinediones has been
introduced. Both of these treatments have been identified
as being potentially beneficial for metabolic syndrome.
There are, however, currently no studies on cardiovascular

end-points in patients with metabolic syndrome treated

with metformin or thiazolidinediones.18 Thus, routine

referral in accordance with screening for and management

of diabetes should be the target here. This also applies for

hypertension. These drug therapies can be introduced in the

primary or secondary care setting and the onus is on our

service to ensure abnormal measures are identified and

appropriately treated.
The first phase of audit highlighted limitations in

practice on monitoring, namely:

. there was no formal protocol for measurement of the
parameters of metabolic syndrome in patients on
clozapine in the East Galway Mental Health Service;

. clinical practice was not seen to be taking into account

the important factor of central obesity at the time of

initial audit, with waist circumference not documented

in any case.

To address this problem, it was agreed that a

standardised form developed for measurement of para-

meters of metabolic syndrome be used in all patients on

clozapine in the service. These forms were to be filed in each

patient’s medical notes. Following implementation of a new

protocol, the monitoring form had been used in 92% of

cases. Waist circumference was shown to be measured in

accordance with guidelines in a high proportion (97.2%) of

patients sampled in the second phase of audit. There were

also statistically significant improvements in rates of

measurement for fasting glucose and lipid profile.
These were encouraging developments which suggested

that straightforward educational and practical interventions

can lead to significant improvements in practice, and should

serve to continue to improve practice in this area. It is also

worth noting that the monitoring form introduced as part of

the protocol was a brief document which on the basis of

separate feedback was not regarded as cumbersome or time

consuming by staff. It was concluded that the monitoring of

metabolic syndrome in patients on clozapine warranted

ongoing review and further audit was planned on an annual

basis. It was also agreed that a similar system for

monitoring be implemented in due course for all patients

on second-generation antipsychotics.
Improvements were shown to be limited by some

inconsistencies in documentation and initially by non-

development of formal procedures in dealing with abnormal

results. These issues highlighted the need for ongoing

educational interventions in this area. Our study was

further limited by a relatively small sample size.
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