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I AOOOAAOD

Lithium is currently licensed for the treatment and prophylaxis of recurrent affective
disorders, treatment of bipolar depression where the use of antidepressants has been
ineffective, and the treatment of aggressior selfmutilating behaviourLithium requires
therapeutic drug monitoring (TDM) during treatmeawtd evidence is lacking to support
the recommended monitoring frequencies lithium levels A retrospective analysis of a
monitoring database was run to establish thgsociatiorof sirgle and double exposures
of various lithium levels orenalfunction. Interviews were also conducted with

prescribers to establish the factors affecting prescribing decisions related to lithium.

This study suggests thereashortterm negative associatioon renal function after
exposures to single, high lithium levels but due to the small patient groups in the multiple
exposures analysis the results from this are not statistically relidilese results did,
however, raise the considerations that chasge lithium levels may impact on renal

function.

This work added to the factorsfluencing prescribing decisiossrrounding knowledge,
learning and competence of prescribers with concerns around a lack of knowledge of

older drugs seen in newer doctosuidance surrounding at what points during the

LI GASyGQa 22dz2NySeé G§KS Ay AshauldbemaddliBBONR 60 A Y
needed. This would help overcome the barrier of split services within mental health and
give clearerrolestothevario@®2 y a dzf G yia Ay @2 and&8iRinthey I LJ

involvement of the patientvith their treatment



The roll out of a centralised lithium monitoring system with access for all those involved
in the patients care could be considered to aid in the lgrgn monitoring of lithium. .
This sort of system would also allow for all those involved being able to retain oversight

over patients whether or not they are still directly under their care.
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1.1 General introduction

Lithium wasnitially discovered in the 8 century ADbut it did not becomeroutinely used

in the field of medicineuntil 1847, when it was used to treat gouthad norolein

psychiatry until the late 1800€louston, 189R During this timeelinical trialswere not
performed in the controlled manner as expected togdayt small cohort studiesere
conducted by independent physicians in the various hospitals at which they worked. Since
the 1800s thee have been more clinical studipsrformed which have letb several

0KS2NRSA | 02dzi  ANiaknbld2908.a Y2RS 2F | OQGA2Yy

Lithium is currently licensed for theeatment of mania and hypomani&reatment and
prophylaxis of recurrent affective disorders, treatment of bipolar depression where the
use of antidepressasthas been ineffective, aridr the controlof aggressive or self
mutilating behavioufNorgine, 2011Rosemont, 2011SanofiAventis, 2012 The

National Centre for Health and Care ExcellgfI€E) guidelines do not recommend the
use of lithium in mania or hypomania as an acute treatment and the manufacturers also
state that treatment with lithium should be focussed on stabilising bipolar disorder rather
than used to establish control of acute episodi®srgne, 2011 Rosemont, 201,1Sanofi

Aventis, 2012NICE, 2014a

Lithiumalsorequires therapeutic drug monitoring (TDMiIring treatment TDM is used
to prevent toxicity from high blood levelandto ensure that the therapeutic level is
maintained above the minimum effective level ttve drug.Lithium is initially prescribed

at a set dose depending on the condition being treated and the age of the patient, and
2



then this dose is adjusted over the first week of treatment to achieve a sdéithimm
concentration of generally between 640mmol/L(Joint Formulary Committee, 2015
Thepotential forside effects and toxicitfrom lithium increases at higher blood levels
and it is not thought to hold efficacy at lower levelfiereremainsa level of uncertainty
over the longterm side effectsof various lithium levels, specifically on renal functida
lithium is primarily renally excreted this is an area of interest due to the potential for

accumulation with a declining renal functigdcKnight et al., 2012

Within Norfolk a countywide therapeutic drug monitoring database was set up to
improve the sandards of lithium monitoring throughout thareafollowing several
incidents in primary care surrounding lithium therapy anddequatemonitoring
(Holmes, 200p The focus of this research is on the impact of this database on lithium
testing rates and theelationshipof a range ofithium levels on renal functignn addition
to an exploration oR 2 O (ip2rsjdicfives of lithium and the factotisat influence their

prescribing practice.



1.2 Discovery and the 1800s

In the 8" centuryAD a Roman physician recommended the use of alkaline waters to

people suffering with mental disorders. Theneficialeffect of these waters on their

mental state was thought to be due to the lithium content but further investigation was

not undertaken athe time (Marmol, 2008. Lithium as an element was discovered by
Arfwedson, a student of chemistry, in 1817 while he was analysing petalite ore. What he
found was a lithium aluminium tectosilicate mineral whiclpagred to form similar

compounds to those of sodium and potassigu, 2012. Lithium saltshoweverdid not

become recogniseh a clinicalcapacityuntil the mid-19" century when they started to

0S dzaSR (G2 GNBFG 3F2dzi RdzS ({(MarmolpA2008.Gdredd & |
had used lithium carbonate as an internal remedy since 1847 for reducingrination

of uric acid deposits in patients that he encountered suffering from gout. He noted that in
those patients who had been administered lithium carbonate the frequency of gout

attacks reduced. Lipoeitz and Garrod demonstrated that lithium carbonatee boiled

with water and added to uric acid, formed thedmate of lithium in vitro. This kurate of

lithium is the same salt formed in the blood and tissues of patients with @&aitrod,

1859 Clouston, 189 At this time the term$V3 2 dAU2 RR BINR dza Ay al y A (@&
started to be used to describetgpe of mental illness associated with gout which

commonly had symptoms includitgA NNRA G 6 At AGe&=X Ay Ol LI OAG @

R S LINB @laustany 199p It was also noted by Clouston, that in patients suffering
fromgout,t WRSSL) YSE I yOK2f Al A& | O2YY2y,  002YL
suggesting that there was another side to the insanity, presenting mainly with irritability

and changes in tempé€Clouston, 189p



1.3 Initial use in psychiatry and the recognition of bipolar diso  rder

In his 1885 treatise, Carl Lange started to formulate the idea of depression and mania
existing as a cyclical state, this was 14 years before Kraeplin introduced the concept of
manischdepressive irreseifmanicdepressive insanitySchioldann, 2011 .ange, 188p

Before this there had been unpublished personal views of several students, and lesser
known figuresinJa @ OKA I 4 NB | (meladct®ligli AFYYSR 2WT yKi2lg YW &
to each other. In 1854 Jules Baillarger coined the tkerfioie & double formeayhich was

a diseaseharacterised by S LIF NI (S LIK I a¥s&f I2yFO K2 fymO R S/1IBNB
occurring in rgular periods. Two weeks later, as a response to the publication of

. Af £ NBS NRidrre HBalked @deBbEd aiBilarytondition which he claimed to

have been discussing for ten years previously under the narfaie circulaireciting his
publication in 1851(Jackson, 1986{ dzOK WLISNA2RAOA (0@ Q 2F VYSy(
KFrR 0SSy RA&OdzaaSR LINA2NI G2 [Fy3aSQa LIz f .
depression or melanchognd maniarather than being part of the same illness

(Schioldann, 2071 A milder form of a cyclical disorder than the manic depressive illness
later described by Lange and Kraeplin was introduced by Kahlbaum in 1882, this included

depressive, hypomanic and mixed hypomatépressive disorder@lecker, 2008

Prior tothe late 180@ the existence of a cyclical state combining both mania and
depression had not been considered. Howesarce the 2¢ century AD both mania and
WSt y Qtkedrm used at the time for what would nobe consideed depression,
had been written about in either the same chapters or adjacent chapters in medicinal
books as contrasting diseases or conditiortse first accounts which provided significant

detail were those by Soranus of Ephesus and Aretaeus of Cappadocia whose descriptions

5



can clearly be linked to modern day accounts of m&Rargeter and Jackson, 179Both

2F (GKSaS | dzi K2 NE WYiSIt © § RaKd2HaBistadfhcenktb éach®tNai 2
demonstrating the belieat the time that the two conditions were somehow linked by

their contrast. This connection and alignment of chapters was to become a longstanding
tradition until the concept of a cyclical manic/depressed state came into existence and
there was a wider undstanding of mental illnesses in genef@argeter and Jackson,

1792. In 1886Lange theorisedn his study of emotional ilinesses, that an excess of uric

acid in the body led to what he termégeriodical depressiogdinking back to the early
1800stermsofP A 2 dzii @ 2 NJ LJ2 Bid® X3 ©dda v (BakoR, 11365 This ihess

gl & O2YyaARSNBR G2 0SS &SLI NI GYSS{H NEOKRTMAIT X ;
many cases of these periodic depressions observed by Lange, the particulionelu

seen in melancholic patients never occuri@&thioldann, 201,Jackson, 1986

The treatise written by Lange in 1886 was later made available with a fuller title
encompassing his idea of the uric acid diath@sesge, 1896 This is the theory that uric

acid excess led to these depressions, and therefore the breakdown and subsequent
elimination of the excess uric acid through treatment with lithium was a logical choice
(Schioldann, 2011 However, by the end of the 1800s the theory of excess uric acid and

its associations with mania and depression had not been readily accepted by the medical
commuh & YR Ay (GKS Lzt AOFGAZ2Y 2F 9YAf YN

1899 was dismissed as a thedB8chioldann, 2011



1.4 The 1900s to present day

Despite the dismissal of theic acid diathesis by Kraeplin the 1930s a number of

lithium containing productsemainedon the market for the control okidney stones

dzGAf AaAy3 £ A0KAdZYQa (Bhortef, 200@8Theievasoweler | R2 ¢
virtually no reference to lithium being used in psychiatry in the first half of tie 20
century(Shorter, 2009 The interest in the use of lithium for affective disorders started

after the 1949 publication byohn Cade showing that lithium had a significant effect in a
OFLrasS asSNASa 2F Sy YILiaRe® KR Ol DIMBERD 65/ Vi
Y2YGK& 06ST2NBE (KS LldwovieskeOthe(saltizhyum 2ntoridé ha®k S Qa |
been introduced to the American public as a substitute to the table salt sodium chloride
(Cororan and Taylor, 1949This came after the discovery that a sodiree diet was

helpful to patients with a cardiac or hypertensive hist¢ralbott, 1950. Unfortunately,

there were reports of poisonings and deaths after the widesg use of this salt

substitute (Noack and Trautner, 195Hanlon et al., 1949Corcoran and Taylor, 1949

Due to this even though there were @A G A @S NBLIR2 NI A 2F f AGKAdZ
disorders, it was not speedily taken up by the medical commuhibwever work

continuedto establish the safe and effective use of lithium for the treatment of affective

disorders.

In 1951 Noack and Trautnadded to the evidence for the anthanic effect ofithium as
well as initiatinghe development of indicators for safe lithium levels and initial signs of
toxicity (Malhi and Gershon, 200@shburner, 1950Noack and Trautner, 195%IThey saw
in their small hospital basettial that only some treated patients experienced side effects

or early signs of toxicity and that these emerged within three to four days of treatment
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(Noack and Trautner, 19%1These signs of early toxicity included gastric disturbances,
motor disturbances, blurred vision and dizziness. This range of symptoms were similar to
those previously documented in case reports by Cleaveland, Corcoran and Hanlon who
related the similar@ 2 F (GKS aeéYLizYd RSAONAROGSR 020
sodium depletionCleaveland, 191 Zorcoran and Taylor, 1949anlon et al., 1940 That

lithium owes its effect, at least in part, to the displacement of sodium in the body was

then suggestediue to the similarity othe symptoms of toxicity to disorders of sodium

dysregulation.

Small tials throughout the 1950s antB60s established the efficacy of lithium in bdtie
manic and depressed stages of bipolar disorder and by 1972 the evidence was compelling
for the use of lithium in affective disorders. The USA became tHe60ntry to register

and license lithium withite Food and Drug AdministratiqirDA approving its use for the
long-term treatment of bipolar disorder as the lithium carbonate sali98Q with

approval for lithium citrate following close behiteDA, 2012 (afFDA, 2012 (B)By this
time lithium had already been registered for medicinal use elsewhere, including France
(1961), UK (1966), Germany (1967) and Italy (1&1)rter, 2009 Lithium has since

been licensed fothe treatment and prophylaxis of mania and hypomania, prophylactic
treatment of recurrent affective disorders, treatment of recurrent bipolar depression
where the use of alternative arttepressants has been ineffective, and the treatment of
aggressive or sethutilating behaviour(SanofiAventis, 2012Norgine, 2011Rosemont,

2011).

Lithium sits curently in the NICE guidelines as the first line option to be offered to people

with bipolar disorder as a lorigrm pharmacologial interventionprotecting against both

8



depression and mania as well as reducing the risk of suicide arldasalNICE, 2014a
McKnight et al., 2012 If this is not tolerated or not suitable for the patient, including
reasons such as they will not agree to routine monitoring, théreooptions should be
considered; currently olanzapine or valproate are suggested. However lithium is the
most effective longerm treatment for bipolar disorde(NICE, 2014aFor bipolar
depression, although lithium is licensed for this indication, other drugs are steghas

first line pharmacologicabptions by NICE, such as olanzapin&orotrigine

As seen in NICE guidelines, anticonvulsants are now also mentioned as alternatives to
lithium and are also referred to as mood stabilisers. A systematic review frothrified
that the vast majority of the high quality evidence published or reported on lithium and
its use in bipolar disorder has been published since 2000, with the inclusion of placebo
and lithium arms inn studies. The results from this review supportitemsed indications
of lithiumin that it is shown to be more effective than placebo in preventielgpse

particularlyagainstmanic episode§Geddes et al., 2004



1.5 Main proposed mechanism(s) of action of lithium as a mood

stabiliser

Lithium is a monovalent cation and shares many physk@mical properties with other
alkaline metals, including sodium and potassiamdit is handled in a similar way in the
body to these other metalfAmari et al., 1999 These similarities to other commonly
found bodily metalss, in part, why it has been so difficult to ascertain the key
mechanism(s) of action when used as a mood stdi{iraylor, 2012Mitchell, 2000.
There areseveralmain areas of interest for the mechanism of action of lithjurowever
the exact mechanisms hwyhichlithium exerts its therapeutic effestare not completely

understood(Marmol, 2008 Malhi et al., 2013Brown and Tracy, 20).3

1.5.1 The ionic mechanism

Within the body all tissues retain a sodium electrochemical gradient which is needed for
the transportation functions of electrolytes and ions as well as being key to cell excitation.
Before lithium became well established in psychiatry clinicians had noted that there were
alterations in the intracellular sodium levels of psychiatric patients. Skeaeorted that in
patients suffering from affective disorders there appeared to be higher intracellular
sodium levels in both manic and depressed states with lower potassium levels in
depressed state€Shaw, 196§ An altered response by lymphocytes has also been shown
in patients suffering from bipolar disorder. In healthy subjects lymphocytes exposed to
lithium showed an increase Ma", K-A Adenosinetriphosphatase (ATPas®&)lecules.

This response was not mimicked in currently euthymic patients with bipolar disorder

either taking lithium or on no medicatiorf§/ood et al., 1991Wood and Goodwin, 1987
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Studies throughout the 1970s to 1990s investigated, KaATPaseactivity in patients at
various phases of bipolar disorder. Although there were a variety of methods used in
these studies to measure the activity of thia", K-ATPas@ump all intrastudy
comparisons used the same method-MAllakh et al reviewed the evidence for the
alteredNa’, K-ATPase activity. Several studies did not distinguish patients with unipolar
depression from those with bipolar depression or clarify tigras were acutely ill or
euthymic at the time of the study. The 12 studies reviewed By&lakh et al indicate
overall that in patients with bipolar disorder who are acutely unwell, in either manic or
depressed phases of the iliness, the activity of, KaATPase is decreased compared to
euthymic bipolar patient§Scott and Reading, 19/8aylor et al., 1978HokinNeaverson
and Jefferson, 1989lHokinNeaverson and Jefferson, 198®aylor et al., 1980Reddy

et al., 1992Reddy et al., 198Rkagawa et al., 198Chio et al., 197,Hesketh et al.,
1977, Nurnberger et al., 198 Rybakowski et al., 1981EtMallakh et al theorised that

s A

the decreaseinNak-! ¢t &S | QUAOOA(e-atBi8SKRREFE@SRQLl Y

disease and not a trait marker.

5dzS G2 fAGKAdZYQa &A Ylydclividd Gells edicB sodiutnRok dzY = A
replaced by one lithium ion. With lorAgrm lithium treatment therefore there is an
accumulation of lithium in these cells triggering an increasdasf K-ATPaseactivity

resulting in a decrease in intracellular ¢ato and sodium contenfMarmol, 2008 Lenox

and Frazer, 2002High intracellular sodium levels have been linked to both phases of
bipolar disorder with receery similarly linked to decreased intracellular sodium

concentrations. In addition high intracellular calcium levels have been shown to be
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significantly elevated in ill, untreated bipolar patients in both phases of the disorder

compared to both controlsrad treated bipolar patient¢EFMallakh, 199%.

1.5.2 Effects on neurotransmitter signalling

This propeed mechanism of action of lithium is dependent on the monoamine

hypothesis which states that depression is in part caused alterations in monoamine
function (including dopamine, serotonin and norepinephrine) in the central nervous
system Although studies N adGAtf y2d4 Ay FF3aINBSYSyild 27
postorpred @y I LJIA O GKS& FFNBX Ay FFaINBSYSyid GKI
multiple sites involved in the modulation of neurotransmission. One of the main
neurotransmitters mplicated in depression is dopamine. A key finding which supports the
monoamine hypothesis is the reduction of homovanillic acid levels which is a consistent
finding in depressiofMarmol, 2008. More recently studies have shifted studyingthe
catecholamine depletion effects by tieé N2 & A Y S K & R NEnERylpitytoSne A y K
(AMPT) to further explore the roles of both dopamine and noradrenaline related
substances in bipolar disorder. Anand et al looked at the effects of AMPT administration
on eight subjects, currently in remission from bipolar disorder whodibbeen
prescribedithium for >3months. In this double blind study subjects were given either
AMPT or placebo for four days each. Although no noticeable differences in mood were
shown during treatment with AMPT once it was stopped a significant percerdfig

subjects showed a transient relapse of hypomanic symptoms which did not correlate with
increases in homovanillic acid levels. These results are thought to be compatible with a
dysregulated signalling system and compensatory overshoots rather thast difects of

one neurotransmitter systerfAnand et al., 1999
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Another hypothesis for the mechanism of lithium in mood disorders revolves around
effects on serotonin (5HT). Although 5HT has been extensively studied in unipolar
depression and its effects are relatively well known in this illness this is not the case fo
bipolar disorder. It has been shown both in vivo and in vitro that lithium can, at a synaptic
level, cause an increase in 5HT. As well as this biochemical observation, lithium has been
shown to interact with different SHT receptors at both molecular &mutctional levels, in
particular 5SHTgreceptors at low concentrations of lithiugMori et al., 1996Glue et al.,

1986 Marmol, 2008. This effect on 5HT function is thought to be caused by either

lithium having partial agonist activity or modulatory action on BH@&ceptors which

possibly explains the anthanic effect of lithiun(Chenu and Bourin, 2006

1.5.3 Effects on the adenyl cyclase system, inositol phosphate and protein

kinase C signalling

/| @ 0Of A O | R-Bighdphcsphdie (0AMIR) pvad the first second messenger identified
in mammals and has been shown over the past 30 years to have a key role in the cellular
response to multiple hormones and neurotransmittéfémia and Sassor@orsi, 2001

There are three main targets of CAMP: protein kinase A (RK&yuanine triphosphate

(GTP) exchange protein activated by cAMP (EPAC) andnuyagotidegated ion
channelgFimia and Sassoreorsi, 200} It is the PKA target that has been of interest in
NEBflFdA2y (G2 fAGKAdDZYQa YSOKFyAayY 2F | OGA2
CAMP action in the central nervosgstem(Marmol, 2008. Back in 1996 Mori et al had
observed thathe administration of lithium reduces the phosphotransferase activity of
PKAMori et al., 1998. This action was thought to be caused by competition between
lithium and magnesium at a subunit of PKA, due to the similarity in the ionic radii of
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lithium and magnesiunfMori et al., 1996Jope, 1999Gould et al., 2004 It is thought

that lithium can sabilise the cAMP level fluctuations by increasing the lowest basal levels
and decreasing the highest stimulated increases, thereby stabilising the s{&ipm

1999 Marmol, 2008. In laboratory studies in rat &5 6 NJ f p-8deNdtepthrs dre
related to this effect of lithium on cAMP stabilisation. The recovery of these receptors
after irreversible inactivation is related to the stabilising effect of lithium on cAMP
production(Marmol, 2008. Lithium has also been shown to affect cAMP levels outside of
the CNS. Studies haghown alterations in the bovine thyroid gland, kidney tissues of
multiple animals and guinea pig ileuiMarmol, 2008. Interestingly this effect of lithium

on cAMP phosphorylation only appears to occur in bipolar patients. Zanardi et al reported
GKFG FFOGSNI 2yte mp RFE@& 27F O NBRstimabtgdd oA G |
phosphorylation to Rapl, a sm@uanosines'-triphosphate-binding protein present in
different tissues was enhanced. This modifications of cAMP dependent phosphporylation

was not mirrored in healthy control@anardi, 199).

Inositol phospholipids are also important in the receptor mediated signal transduction
pathways and are involved in neuronal excitiyp, secretion and cell division. The inositol
depletion hypothesis states that the therapeutic effect of lithium is due to it depleting the
neuronal levels of myoinositol. It appears that lithium decreasesitol

monophosphatase (IMPasagtivity andinositol levels in vitro and animal models and
decreases myoinositol levels in humans however this has been difficult to replicate in

clinical studiegMarmol, 2008.

Two primary second messengers produced by the phosphoinositol signal transduction

system are inositol triphosphate and diacylglycerol which activatesprdinase C.
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Modulation of protein kinase C (PKC) by lithium and other mood stabilisers has been
extensively studied. Early studies in the late 80s/early 90s found decreased levels of PKC
signalling activity in lithium treated tissues and evidence of@ivation of PKC in cases

of mania(Jope, 1999 The inhibition of IMPase may repesg an initial action of lithium

which triggers a cascade of secondary changes in the PKC signalling pathway which may
be responsible for the therapeutic effects of lithium in bipolar disor@éarmol, 2008

Manji and Lenox, 20Q@uiroz, 2004Einat et al., 200Manji and Chen, 2002

1.5.4 Arachidonic acid metabolism

Arachidonic acid (AA) is an important mediator of second messenger pathways in the
brain, Chang et al reported that lithium produced am 80% reduction in AA turnover.
Subsequent trials showed that lithium decreased gene expressidrprotein levels of an
AAspecific phospholipasé. (PLA) and the protein levels of cyclooxygengséCOX).

COX2 production is also stimulated by Plaktivation(Chang and Jones, 1998hang et

al., 1996. Similar effects to this have also been found for other mood stabilisers including

valproate and carbamazepine.

1.5.5 Neuro protective and neuroprolifer ative effects through preservation of

grey matter

The neuroprotective effects of lithium are thought to involve inactivation @héthylD-
aspartate (NMDA) receptors through multiple mechanisms including the induction of
neurotrophic/neuroprotective proteins including-&:ll lymphoma/leukaemi2 gene (Bel
2) which leads to antiapoptotic mechanisiharmol, 2008§. Magndic resonance

imaging studies havalsoshown that the volume of grey matter in bipolar patients
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administered lithium increases. Healthy subjects have also shown increased dorsolateral
prefrontal cortex and cingulate gyamatter volume(Brown and Tracy, 20)3linical

studies have also reported that the administration of therapeutic doses of lithium not
only led to increased gray matter volume in brain but also increased levelsaoétylt
aspartate (NAA) which is a marker of neuronal viability and functibegte (Moore et

al., 2000.

In summary multiple actions of lithium must be considered in the therapeutic response.
Multiple actions of lithium, rather than a single site, are necessary due to its multiple
effects in affective disorders as antimanic, antidepressant and prophylaabdising
actions(Jope, 1999 By modulating neurotransmitters, lithium has a regjory effect on

their excitatory and inhibitory functions. Its proposed effects on second messenger
aeaidsSvyasz AyOf dzRA ymbnophdgpliate @AMPRaEBA/PKE arg/tiought@s p |

aid in the neural plasticity needed for its stabilising effect on mood
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1.6 Pharmacokinetics of lithium

Lithium is a naturally occurring ion that does not bind to plasma proteins and is able to
cross the blooebrain barrier. It is absorbed through the stomach and does not undergo
metabolism, it is filtered by the glomeruli and eliminated as the free iorhieykidneys

(Malhi et al., 2012Cates and Sims, 2005 he clearance of lithium is directly proportional

to the glomerular filtration rate of the patient and mal blood flow. It is predicted that

80% of lithium filtered by the glomeruli is reabsorbed in the proximal tub{idg the

apical epithelial sodium channadj the kidneysOf the filtered lithium 60% is reabsorbed

in the proximal tubule and 20% betweelnet Loop of Henle and the collecting dudteT

Ot SINIYyOS 2F fAGKAdZY A& | 02dzi H@Hesahd GKS

Sims, 2005Kishore and Ecelbarger, 20 RatkoviGusic et al., 2002

As lithium is treated by the kidneys as if it were sodium, a decreased sodium balance
would be expected to result in increased serum lithium concentrations, whereas an
increased sodion balance would be expected to result in decreased serum lithium

concentrationgKishore and Ecelbarger, 2QX3ates and Sims, 2005

The halflife of lithium varies depending on the age amghal function of the patient
taking it from 24 hours in adults, 36 hours in the elderly teb@hours in patients with

impaired renal functior{Cates and Sims, 2005
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There are several ways of measuring kidney function. One commonly quoted method is
by calculating the glomerular filtration rate (GFR) which is equal to the total of the
filtration rates of the functioning nephrons in the kidney. This cannot be measured
directly and so the urinary or plasma clearance of a filtration marker such as inulin is
used. This is not often done in clinical practice as it is not a simple process and instead
serum levels of endogenous markers such as creatinine are used to estiradB-R.

Serum creatinine alone is known to be a poor measure of renal excretory function as its
relationship with GFR is not linear and so it only rises outside of what is considered the
normal laboratory range once substantial loos of renal function hasroed. Mild and
moderate kidney injury is therefore poorly inferred from serum creatinine alone and so
clinical laboratories are recommended to report an estimated GFR calculated from serum

creatinine levels alongside serum creatinine concentrati@enal Association, 2011

A stable volume of extracellular fluid as well as a stable composition is needed for normal
functioning of the body. fie kidney is the primary organ responsible for regulating this
extracellular fluid therefore any loss of kidney function can have severe consequences on
the body(Schrier, 2008 In addition to the regulation of extllular fluid the excretory,
metabolic, and endocrine functions of the kidney mediate essential interactions with
several organs, sustaining an array of vital functions. These include regulation of body
water and thirst, blood pressure, cardiac rhythmntiation, drug metabolism, potassium
balance, erythropoiesis, calcium and phosphate metabolism, tissue oxygenation and acid

base homoeostasiEckardt et al., 2013
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1.7.1. Effects on tubular function

One well documented side effect of lithium uisepolyuria which is associated wih

decrease in urinary concentrating ability resistant to arginine vasopressin, otherwise
known as acquired nephrogenic diabetes insipidus (Nkan et al., 2002 The

mechanisms underlying this effect are not completely understood but is thought to be
associated with the inhibition of glycogen synthase kirasBA 4 2 T2 NY o D{ Yol 0
CcAMP production, dysregulation of renal prostaglandins, altered purinsigmalling, and
changes in renal architecture and possibly other meth@dshore and Ecelbarger, 2013
Studieshave also suggested that the ability of lithium to produce NDI may related to
decreased aquapori@ (AQP2) messengabonucleic acidriRNA) levels therefore

inhibiting water channel delivery and reducing water permeability.

1.7.2. Effects on glomerular function

Lithiumrinduced nephrotic syndrome is thought to be due to lithimduced epithelial

toxicity leading to minimal change disease, meaning it will resolve after discontinuation of
lithium, or focal global and segmental glomerulosclerosis (FS®G#jhéy prevalence of
glomerular changes correlated with a higher prevalence of proteinuria which is an
uncommon result of lithium toxicitfAlexander et al., 2008Chronic interstitial changes
have also been shown in patients with psychiatric disorders who were not treated with
lithium so the changes cannot be definitely attributed to treatment with lithi(@itlin,

1999. Glomerular function itself seems to remain relatively untouched with a mild to
moderate decrease in glomerular filtration rate being seen correlated with(genson,

1999
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1.8 Therapeutic drug monitoring

The practice of therapeutic drug monitoring (TDM) has been around since the early 1970s
allowing for individual patients to have, where required, their drug therapy tailored to

their needs and responsé€$ouw et al., 200b The principal aim of TDM is itacrease the
effectiveness ofirug treatment whilstreducing the risk of serum level related adverse
effects for those drugs where the concentration of the active drug or its metabolites are a
better predictor of effect than dose alone. There are several drugs which have the
potential to be highly toxic Berum levels are not closely monitored in order to obtain the
desired clinical effects whilst minimising the risk of any avoidable adverse edfatts

these are termed narrow therapeutic range (NTR) diiRgebekt al., 200§. Sample
populations are usedotdetermine therapeutic ranges for medicatioss,there may be

variations in these ranges for individual patie(itstchings, 201R

Thereis no comprehensive andeegnised list of drugs with alRavailable but the

following are usually considered to be Nd@Rgs: aminoglycosides, carbamazepine,
digoxin, digitoxin, flecainide, lithium, phenytoin, phenobarbital, ciclosporin, rifampicin,
theophylline, tacrolimus, aminophylline and warfafBlix et al., 201Benet, 1999UKMI,
2011). There are other drugs in use for which TDM is not routine, but can be used when
adherence is doubted or the response to treatment or side effects experienced arsnot a

expected, for example, clozapine and olanzaireylor, 2012

Themeasurement of one single blood serum concentration from a patient sample is not
the whole process of TDMnterpretation of the value(s) reportedeading to appropriate

conclusions and advice on clinically relevant and suitable treatment opi®ngecd. In
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order for TDM to be clinically relevant and effective there are three things that need to be

known about the drug and the iliness as defined by Mcinnes 1989, p. 281

1) A definitive therapeutic target range for serum levels of the drug where the
maximum therapeutic effect is expected with a minimum risk of toxicity,

2) Dose alterations purely based on serum drug levels diminishes variations
occurring between individuals,

3) Altering the dose of a drug based solely on clinical judgement does not lead to
as grat a patient benefit as keeping drug levels within the therapeutic range
previously determined.

(Mclnnes, 1989
There is limited to no clinitdenefit for TDM of drugs whose toxic or therapeutic benefits
can be measured directly. However, where this is not the case then plasma concentration
measurements can help to adjust the dose to within the therapeutic range required
(Aronson and Hardman, 1992VNith drugs where both the parent drug and the
metabolite have a clinical effect then the concentrations of both in the blood of the
patient need to be ascertained to give aocurate value for the overall drug plasma level

responsible for the clinical effect.

In recent years, analysis and interpretation of results considering all aspects of drug
therapy has become more prominent, including patient response, adverse effliesisg
information, blood sampling times, pharmacokinetic behaviour, drug level interpretation
and dose optimisatioiTouw et al., 205). For those patients for whom populatien
determined therapeutic ranges are not appropriate, this is increasingly important for

understanding their responses to drugs and adapting their treatments appropriately
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(MclInnes, 1989 There is the potential with TDM that reque$ts blood levelanay be
inappropriate andherefore lead to results being interpreted incorrectiynd doses

changed inapropriately(Vuille, 1991 Clague et al., 1983

As previously mentioned, there may be patients for whapopulationbased

therapeutic range is not appropriate, and there may also be external factors which modify
the therapeutic range in a particular patient. In light of this, the context of the result
reported needs to be considered for any therapeutic decisions maatgust the result in
isolation.For CN$central nervous systengrugs TDM assumes that blood concentrations

are proportional at a set ratio to that in the CNS, this may not be necessarily true in all
patients andthereforetoxicity could occur atherapeutic levels(Walbridge and Bazire,

1985. The serum level of a drug can only be useful when considered alongside the clinical
picture of the patient and treatmentneeds2 ©6S (I Af 2NBR (G2 GKS L

clinician(s) responsible for the patient need to be able to interpret the plasma level result

in light of this(Brodie and Feely, 1988estergaard et al., 1982
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1.9 Serum lithium analysis

Both serum (prepared from clotted blood) and plasma (prepared faoticoagulated

blood), can be used for many TDM measurements. Serum is used routinely for the
measurement of lithium to avoid any possible interaction with lithium heparin, which is
used as an anticoagulagdronson and Reynolds, 1992 he pharmacokinetics of lithium
varies from person to person, making it difficudtdccurately predict dosage

requirements. Serum levels of lithium also vary widely between doses and there is a
diurnal variation in the way the body handles lithium, with it having a longetlifalf
throughout the night than during the dgAronson and Reynolds, 199Pue to this

variation in serum levels between doses it is recommended that the sample is taken 12
hours after the last dose. Diurnal variation is not currently taken into account as modified
release formulations go some way to ameliorating these variatidnsnson and

Reynolds, 1992 Due to the renal elimination ottiium, any adjustments in dose need to
take into consideration not only the absolute serum lithium level, but also the changes in
renal function A change in serum lithium level may be indicative of a change in renal

function which requires further invegjation (Vestergaard et al., 1982

There are several methods of monitoring wer lithium levels, which is an impant

variable for the generalability of populaton-based therapeutic drug ranges. Difficulties

in interpretation may also occur if different laboratories use a variety of methods for
lithium level analyses on the sarpatient. The main methods of lithium serum level
analysis are flame emission spectroscopy (FES), atomic absorption spectrophotometry
(AAS) and lithiunmon selective electrode technology{SE)International Group for The

Study of Lithium Treated Patients, 2018t pathology laboratories within Norfolk and
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Suffolk, a spectrophotometric method is ukevith a direct colorimetric endpoint
reaction.(Eastern Pathology Alliance, 2013, @astern Pathology Alliance, 2013)(b)

Lithium found within the serum sample reacts with a lithkgpecific chromoionophore in

an alkaline solution forming a lithium ion complex, changing the absorbance of the
sample. The aamcentration of lithium in the sample is proportional to the increase in
absorbancdEastern Pathology Alliance, 2013)()s with any chemical reaction there is
the potential for interfering substances which can cause physiological changes in either
the serum or plasma analyte concentrations, and results must therefore be interpreted in

light of these and the clinical prestation of the patient.
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1.10 Diagnosis, treatment and management of bipolar disorder

Bipolar disorder is characterised by recurrent changes in mobdre are also however
cognitive, psychotic and anxiety symptoms which account for some of the disability
associated witht (Altamura et al., 201)L It is estimated that the lifetime prevalence of
bipolar disorder is between-2% Due to the complexities in diagnosis when this is
expanded to encompass all bipolar spectrum disorders ¢an vary between 2-8.5%
(Bauer and Pfennig, 20D5There is a suggestion that these estimates possibly
underestimate the overall prevalence as a consequence of frequent rgrsolies due to

an overlap of psychiatric symptoms and comorbid conditi@euer and Pfennig, 20D
diagnosis obipolar disordeiis associated witlhigh rates of other medicaphsychiatric

and substance misuse disorders which contribute to a lower life expectancy and overall

quality of life(Connolly, 201

Bipolar disorder is, in most patients, a chronic and recurrent illness and the main aim of
treatment is maintenance of euthymia which is best achievethbyong term

treatment to prevent future episodes and further functional impairment. The impairment
seen in patients who have recovered from acute episodesadd fluctuationand are

asymptomatic is related to the number of previous episodes experie(NECE, 2006

There are two main diagnostic schemes in use in the field of psychiagrynternational
Classification of Diseases of the World Health Organisation (10th editiod0CBnd the
Diagnostic and Statical Manual (5th edition DS of the American Psychiatric

Associatior{American Psychiatric Association, 200®rld Health Organisation, 2010

There are differences in these two systems for the diagnosis of bipolar disorder, details of
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which can be found on pages 5 and 6 of 8ettish Intercollegiate Guidelines Network

(SIGN) Clinical Guideline &GN, 2006

Current guidance from the National Centre for Health and Care Excellence (NICE) which
produces guidelines and advice for health servicgsiwEngland and Wales is that

lithium should be offered first line for thieng-term treatment of bipolar disorder. Where
lithium is not tolerated, or is not considered suitaftleen olanzapine or valproate should
then be consideredNICE, 2014alf a person developmoderate or severe bipolar
depressiorand is not taking a drug to treat their bipolar disorder then lithium is not
recommended as montherapy, with other drugs not currently holding UK marketing
authorisation for this usalsobeing recommended. If lithium is already prescribed and
measuring at a maximum serum level, then it can be augmented with other agents such

as fluoxetine or olanzapin@®ICE, 2014a

The differences in diagnostic criteria and the complexities ehoobid conditions impact

on the ability to effetively treat bipolar disorder.
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1.11 Decision making in the prescribing of lithium

Although there is a great deal of evidence in support of lithium as a treatment in affective
RAA2NRSNAX AG R2Sa 02YS gAGK alFFSae 02y O
long history(Malhi and Gershon, 2009Insomecountries, the use of lithium has been
declining in recent years, particularly in the Americas. This is thought to be in part due to
the ongoing and recurrent doubts about its efficacy in affextiisorders and also

concerns around its safety as a letl@gm treatment option.

Although there have been several studies in recent years on degisamg in
prescribing these have focussed on the prescribing of newer medications rather than
well-establshed drugs such as lithiu(@rosser and Walley, 2006utts and Tett, 2003
Denig et al., 2002aones et al., 20QTJaye and Tilyard, 20Dt is not clear if the

influencing factors on prescribing are the same for older drugs.
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1.12 Conclusion

Since its initial discoveriithium has experienced oscillations betweampositiveand
negativereputation within the medical community. It is currently considered the gold
standard treatment for bipolar disorder and is recommended in the UK as a first line
longterm treatment. It doeshowever, require therapeutic drug monitoring to ensure

that the risks of toxicity are minimised whilst still maximising its efficacy. There are also
still unanswered questions about the lotgrm side effects of lithium, @rticularly m

renal function.

This thesis starts with comprehensive literature review fomly establish the evidence
basebefore this workon the development of a therapeutic drug level, monitoring
parameters and the established effects on renal functibtithium. This then leads into
the research conductenhvestigatinghe gaps in the evidence specifically around the
effects lithium, and lithium levels on renal functidbne complexity inherent in the
prescribingof lithium is the difficulty in diagnosing theondition it is intended to treat.
Bipolar disorder is known to be difficult to diagnose with differences in diagnostic criteria
even existing in the US and Euegm manuals for diagnosis (DS\nd ICB10). One idea
which is consistent across diagnostic criteria and guidelines surrounding prescribing is
that bipolar spectrum disorders are lostgrm, chronic conditionsequiringlong-term
treatment with medication to minimise relapses and to maintain a euthymic sidte.
safety andongterm implication of the chosertreatment are aconsideration for

prescribers.
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With research on prescribing decisions having focussed on new medications it is not clear
if these complexities of lithium have a different impact on presngldecisions. In

association with investigating threlationshipof lithium levels on renal function the long

term prescribing decisions will be investigated for this vestiablished drug to add to the

evidence base in this area.
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AAA Chapter Two
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¢., BAOAOOOA OAODEA
2.1 Literature review background

When lithium was first useth medicinethere was no routine monitoring for therapeutic
effects or toxicity, doses were increased until side effects occurred then reduced until the
side effectgeduced andhere was nalearindication of what was causing the(8chou,
1988). It was not known what lithium level proved the most efficacious in preventing both
poles of bipolar disorder. In early studies of lithium as a prophylactic medication in
bipolar disorder, patients were maintained at lithium levef€.6:1.3mmol/L and these

levels were therefore recommended for use in clinical pradfidaj et al., 198% Since

then there have been several studies whibhvetried to narrow down this therapeutic

range to maximise efficacy of treatment whilst minimising the risk of adverse effects.

The custom in the late 1980s for determining serum levetsvat four or 12 months was
based m what was being done in practi¢€chou, 1988 Up until 1995, he British
National Formulary (BNF) advocdt@onthly nonitoring of lithium as routine. There
have however beeseveral debates in the literature abbtihe merit in regularly checkg
serum lithium concentrations, amnebthe BNF recommendations were changed to three

monthly monitoring(Joint Formulary Committee, 1995

Qurrent guidelines for lithium monitorig have not veered far from thigjith
recommendationsat the time of writing being for serum lithium levels every three
months(NICE, 20065IGN, 2006 Since the background work for this thesis was

conducted, national guidelinesithin England and Wales have been updated and now
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recommend three monthly lithium levels for the first year of treatmeand then eversix

months or every three months fasome patient group$§NICE, 20149a

Renal function is important for the elimination of lithiuasa declining glomerular
filtration rate (GFRWill increase any risks of lithiutoxicity due to accumulation.
Although there is evidence that lithium is effective in affective disorders, until the
publication of the McKnight review in 2012 there was ndeaystic review of the toxicity
profile of lithium(McKnight et al., 2012Even after ths publicatiorthere remain
uncertainties surroundinghe renal toxicity profile of lithiunin relation to its potential
effects on eGFR, urinary concentrating ability and end stage renal falloege is also no
backgrounddetail in the published guidance for tmecommendedrequency of lithium
monitoring, or evidence for effective lithium levels which would further enable risk

benefit decisionso be made by prescribers.
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2.2 Aims and Objectives

2.2.1. Aim

A literature sarch was performed to identify published research articles that looked at
the development of therapeutic lithium level ranges, the rationale behind the frequency

of monitoring currently recommended and the effects of lithium on renal function.

2.2.2. Objectives

To determinethe:

- relative efficacyand toxicityof different lithium levels in the prevention of relapse
in recurrent mood disorders

- evidence behind the current recommendations of the frequency of lithium
monitoring,

- association between lithium esand renal function in adults with recurrent mood

disorders
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2.3 Method s

This review will be separated into three sections running throughout the method and

results relating to the three areaveaed in the objectives.

The following databases wesearched for relevant articles: Embase, Medline,

PsychINFO, CINAHL, and the Cochrane database. These databases were chosen as they
are the specialist ones for allied health professionals, nursing and medewellaas

being the general literature databas that are likely to have major published articles in

this field. The research team did not have the facilities to translate articles that were
published in a foreign languagad sothese were excluded if an English version could not
be found.If full texts were readily available these were accessed, where these were not
immediately available abstracts were checked to see if they made mention of the

methods in enough detail for the studies to be eliminataddall others were requested

in full to bereviewed. Thditerature search was performed up to and including March

2014.
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2.4 Included studies

2.4.1. Development of a therapeutic lithium level

To focuson the development of a therapeutic lithium lewvdis section of the literature
reviewneeded to include articles which reported on the letegm treatment of mood
disorders where patients were assigned to specified target ranges of lithium levels. The
Embase search was performed first and bought up a review article which had looked at
this same issue covering the period from 1966 to March 2(E#serus et al., 200&nd so
when the Medline search was performed the sassarchterms were used as this review
and the results were limited from 2006 onwards to find new artieaschhad since been
published. Original articles included in the 2008 revimwSeverus et alwere also
obtained.This was a pragmatic method of searahufue to time constraints on the need

to do multiple literature reviews for the topics covered in the thesis.

After detailed searching of thabstractsfound from the literature reviewl?2 articles
were included for further reading in addition to the fieeiginal reports mentioned in the
review found from 200§Severus et al., 2008From reference list reviews of these
initially selected articles a furtherine articles wereincluded for further readhg. Of these
articles tenwere subsequently deemed appropriate for inclus{@arram and McDonald,
1978 Waters et al., 1982 oppen et al., 1983aj et al., 1986Gelenberg et al., 1989
Vestergaard et al., 1998tokes et al., 197@1ullin, 1979 Goodnick and Fieve, 1985
Lewitzka et al., 20)2Articles were included if they compared at least two different

lithium level ranges for the treatment of affective disorders.
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2.4.2. Development of recommended monitoring frequency for lithium

To explore the rationale for the development of the monitoring fregay for lithiuma
search was carried out farublished articles which mentioned both lithium and drug
monitoring.No controlledtrials were found from the literature search in this area so the
inclusion criteria for all articles found was kept very bread all articles whicincluded
guidanceor advice orthe monitoring frequencyof lithium were considered suitable for
inclusion.After detailed searching of the publishatistracts 57 were included for further
reading Twoadditional articles were found through reference list searchin@f these
articles tenwere subsequently deemed appropriate for inclus{@unner, 2000
Vestergaard and Licht, 200American Psychiatric Association, 20B#chings 2012
Grandjean and Aubry, 200®litchell, 2001 Schou, 1988Brodie and Feely, 198Belva

and Hawken, 2001Sachs et al., 2000

2.4.3. Renal effects of lithium

The section of the literature revieviocussing on the renal effects of lithiuneeded to

include articles which reported on theenal effects of lithium treatment in mood

disorders. During the previausearch performed whefor the development of a

therapeutic lithium level, a systematic review and matzalysis had been found which
reported the toxicity profile of lithium. This had screened all published articles, textbooks,
conference abstracts andren contacted pharmaceutical companies for additional data

up to 2010.A search was performed using a wide range of key words, as the search terms
used in this review were not available, and only articles from 2010 onwards we

included for further review.
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From the previous search run for the development of therapeutic lithium levels a
comprehensive systematic review and metaalysishad been foundMcKnight et al.,

2012. Theresultsfrom this literaturesearch were screened &ee if any additional

articles had been published sin2810, which was the datep to whichthe McKnight

review had searchedAfter detailed searching of thebstractsfound from the literature
review13articles were included for further reading in addition to tB&original reports
mentioned in theMcKnight review. Of these articles 82re subsequently eéemed
appropriate for inclusiorfJanowsky, 201, Preda, 2012Rej et al., 2013aHullin et al.,

1979 Bendz, 1985Bendz et al., 199@endz et al.2001, DePaulo et al., 198&rof, 1980
Hetmar et al., 1987/Hetmar et al., 1991Jensen and Rickers, 198éhnson et al., 1984
Jorkask et al., 1988Kallner and Petterson, 199Bluir et al., 1989Nilsson and Axelsson,
19893 Povisen et al., 199Presne et al., 2003 chou and Vestergaard, 1983nigana et

al., 1984 Vaamonde et al., 1986Valler et al., 1988RbergWistedt et al., 1988 2 6 | dzy 2 €
et al., 1997Hetmar and Rafaelsen, 1987wran et al.2002 Walker et al., 1982aNalker

et al., 1982hTredget et al., 2010/estergaard and Thomsen, 198%stergaard et al.,

1979. Articles were included if they were casentrol, cohort or chart reviews

comparing creatinine clearancglomerular filtration rate GFR, estimated GFR (eGFR),
serum creatinine or urinary concentratirapility at baseline and followp, or between

cases and controls. One study was also included as it looked at the relative risk of renal

impairment or renal failure.

Since the original search was done several papers have been published on the effect of
lithium on GFR which were found by an email alert set up when the initial seach

done(Clos et al., 201%tt et al., 2016Rodrigo et al., 2014
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2.5 Excluded studies

2.5.1. Development of a therapeutic lithium level

A number of studies were excluded as they focussed primarily on monitoring parameters
of lithium or were critical reviewsf the evidence for lithium prophylax(slierenberg et

al., 2009 Severus, 201,Carney, 200Keck, 2003Maj, 200Q Grandjean and Aubry,

2009 Schou, 1988Prien et al., 1972500dwin and Goldstein, 2008mdisen, 198

Several other studies did not assign patients to precisely specified target ranges of lithium
levels, or had no differences in lithium levels used in the studies therefore not allowing
comparisons to be madgalabrese et al., 2006mith et al., 200,Burgess et al., 2001
Stallone et al., 197Nilsson and Axelsson, 198%ewitzka et al., 20)2The study by
McKnight et al., was a clinically informative, systematic toxicity profile of lithium not

focussing ordiffering lithium levelfMcKnight et al., 2012

2.5.2. Development of recommended monitoring frequency for lithium

Those articles which had no mention of monitorfngquency or were audits on how well
areas comply with guidelines or the current rates of testing were not included along with
articles which contained material pertinent to another section of the literature review or
those which were letters or replig®aton et al., 201,0Collins et al., 201Qefferson, 2010
Sharma, 1992 ewis, 2004Gupta and Eagle2001, Guscott and Taylor, 199Behoe,

1993 Hullin et al., 1993Hellewell and Pugh, 199Rowlands, 1992McKean and Vella
Brincat, 2012Anderson and Bazire, 20lddumaga E., 201&haw, 2004Butler and

Taylor, 2000Brown, 2012Frings, 198/Marcus et al., 199Kehc and Mander, 1992

Tjia et al., 2010Schrader, 2002Myers and Hallworth, 199&-riedman and Greenblatt,
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1986). Several articles also focussed on the reliability processes to estimate drug
concentrations and dosing strategiesthe appropriateness of requests for the drug
monitoring of lithium which were also not included in this revigdoegberg et al., 2012

Ratanajamit et al., 20Q®/ann et al., 2006Aishah and Foo, 199Bmdisen, 198

2.5.3. Renal effects of lithium

Any articles which were personal reflections, discussion only, single case studies,
editorials, letters or reviews of methods of measuring renal function or those with non
comparable outcomes measurédefferson, 201Mhavaleshwar and Spencer, 2010
Rybakowski et al., 201®/erneke et al., 201,2eanNoel and Lapid, 201 Pradhan et al.,

2011, Svedlund et al., 201Abramowicz et al., 201Bendz et al., 2000
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2.6 Results

2.6.1. Development of therapeutic lithium level

Table2.1 details the analysis of included studies and their results.
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Seven studies were found dating from the 1970s and 1980s when there was a significant
amount of researclbeing conducted around lithium treatment for affective disorders;

the remaining two included studies are more recent from the 1990s and 2#10kes et

al., 1976 Jerram and McDonald, 19/8ullin, 1979Waters et al., 1982Coppen et al.,

1983 Maj et al., 1986Gelenberg et al., 198¥estergaard eal., 1998 Lewitzka et al.,

2012).

There was no significant difference seen for the different lithium levels used in patients
whose mood was stable at study entry or were assessed whilst euttapait rom
Gelenberg, Kane et al which did show an increased risk of relapse for those in the low
dose groupJerram and McDonald, 1978ullin, 1979Lewitzka et al., 201, Zelenberg et
al., 1989. There was also no significant difference seen wihenoutcome measure
required relapse or increase in symptoms severe enough to require hospitalisation
(Vestergaard et al., 1998There was a majaty agreement that leveldKn1 @1 ¢p Yhéld f k [
an increased risk of both relapse and symptom incrédigaters et al., 1982Coppenet

al., 1983 Gelenberg et al., 198¥aj et al., 1986Stokes et al., 1976With levels
>0.79MEg/Kg/day or Immol/Aignificant decreases the mean number of affective
episodesvere seen(Maj et al., 1986Waters et al., 198Pand between 0.450.9mmol/L
significant decreases in thmeean total morbiditywere seenMaj et al., 1986Coppen et

al., 1983 and this was the only level at which significances\wsaown for achieving

euthymia(Stokes et al., 1976

These single studies have ranges of numbers of participants3tota 101 and as such
each will have a different statistical power. Meataalysis can help to increase the

statistical power by combining studies however in this case the differences in the
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methods, population characteristics and specific outcomes measured meant that a meta

analysis would not be beneficial or appropriate to use.

2.6.2. Development of recommended monitoring frequency for lithium

Table2.2 details the analysis of included studies and their results.
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No controlled clinical trials or high quality evidence was found to support the
recommendations for the frequency of lithium level testing. The most widely known
frequency, and that currently recommended in UK national guidelines is based on expert
consensus taking into consideration the clinical state of the patient and the expected
utility of the results. The consensus guidelines do comment on the lack of empirical
evidence of the clinical utility of laboratory tests for lithium treatment and empleasis

that these recommendations should be adjusted to each individual patient:

G ¢ K §maPfiedjuency of serurievel monitoring in an individual patient depends
on the stability of lithium levels over time for that patient and the degree to which
GKS LI GASYd OFy 6S NBftASR dzll2y G2 y2i.

(Amercan Psychiatric Association, 2002

Other recommendations, such as the increased frequency of monitoring at the start of

treatment are based owhat happens in practice

2.6.3. Renal effects of lithium

Table 23 details the analysis of included studaesl their results.
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From the metaanalysis and systematic review of studies published in 2012, a small
reduction in GFR (0.5ml/min) was saarithium-treated patients over a man
observation time of one yeafhis was also reflected in casentrol studies where the
GFR of lithiumreated patienswas lower than that seen in controls. The maximum
urinary concentrating ability was also reduced by about 15% in lithreated patients
when compared to control@McKnight et al., 201,2Hullin et al., 1979Vestergaard et al.,
1979 Grof, 1980 Walker et al. 19823 Walker et al., 1982h]Jensen and Rickers, 1984
Johnson et al., 1988&migana et al., 1988endz, 1985Vaamonde et al., 198®ePaulo
et al., 1986Hetmar and Rafaelsen, 198 Hetmar et al., 1987pAbergWistedt et al.,
1988 Jorkasky et al., 198%chou and Vestergaard, 1988aller et al., 88, Muir et al.,
1989 Nilsson and Axelsson, 198%etmar et al., 1991Povlsen et al., 199XKallner and
Petterson, 1995Bendz et al., 1996 2 6 | dzy 2 f , Beindz ketfalp200Macdget al.,
2002 Presne et al., 2003The results found from published studies aftiee 2012
systematic review correlate with these results in the maith significant increases in
creatinine or decreases in eGFR being shown in addition to an increased hazard ratio for
renal failure(Tredget et al., 201Qanowsky, 201 Close et al., 201Rodrigo et al., 2014
The studesby Rej et al.Clos et al., and Ott et alyhich focussed more on different
lithium levelsor intoxicationand the variation in effect on renal function, if any, did not
show a significant correlation between lithium levels and change in ¢&rBt al.,

2013k Clos et al., 201,%tt et al., 2018 A metaanalysis including the results of studies
published since the McKnight review was not performed due to the small number of
additional studies founénd their different inclusion and exclusion criteria, and analysis

methods(McKnight et al., 2012 These studies were collated and a general overview of
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the resultswas considered for thithesis,therefore specifics such as the frequency of
lowered GFR on lithium cannot be determined from these results. However the recently
included metaanalysis by Rodrigo et al., comments that in an earlier comparative
analysis by Bolton et al., not imded in this thesisa majority (85%) of patients on long
term lithium had normal estimated glomerular filtration rates (eGFR), 15% had reduced

eGFR¢gBolton, 2011 Rodrigo et al., 2014
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2.7 Discussion

2.7.1. Therapeutic level

The review article by Severus et al., from 2008 highlighted that there was still uncertainty
about the most effective lithium level for the prophylactic treatment of bipolar disorder
(Severus et al., 2008Historically, the serum levels for the manic stage had been
recommended as between GB9mmol/L. The recommendations for the prophylactic
range used appear to have been extrapolated from the-ardhic range suggested by

Prien et al., and the idea thahe plasma concentration thought to induce toxic effects in
patientswas 2.0mmol/L andsothe treatment dose lay just below th{®rien et al., 1973
Hullin, 1979Jerram and McDonald, 19Y&udies conducted in this area started to look

at both the maximum and minimum effective ranges for the prophylactic use of lithium

using a variety of lithium leveangesfrom 0.24 to 1.4mmol/L.

Once lithium started to be used longer term as a prophylactic medication, the
recommended levels fquatientsto be maintained at had not been clearly established
hence the number of research studies focussing on this at the timelohiggerm side

effects of lithium had also not yet been studied and concerns were raised in the design of
these studies around what would happen to patismthose blood levels were ek just

below the toxic levelEvidence was needed tehow thelowest lithium level whiclwas

effectivein preventing relapseand lowering overall morbidity.

Stokes et al., showed that a low dose of lithium (0.24 mEg/kg/day) was not found to be

more efficacious than placebo, but the proportion of patients with improved manic
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ratingsdid increase markedly as a functionafincreased steadgtate serum lithium

level (Stokes et al., 186). As there was no difference seen between the lithium level
groups in the study by Jerram and McDondtey were the first authors to suggest that
in some patients, lithium levels below 0.49mmol/L had the potential to still be effective
(Jerram and McDonald, 19Y.8Vith a longeiterm follow-up of thesesamepatients by
Hullin, with a further breakdown of the low levels used, a minimum effective serum
lithium level of 0.4mmol/L is suggesteflhigher relapsevasrate seen in patients whose
lithium levels were maintained between 0-2639mmol/L(Hullin, 1979. This is further
supported by Waters et al., and Vestergaard et al., weeddithium levels down to
0.3mmol/L and showed no significant difference between gra\igaters et al., 1982
Vestergaard et al., 1998Abrupt changes in lithium level, seen in the trial designs of the
crossover studies, were alsassociated with relapsd$Vaters et al., 198 Waters et al.,
commented that although the lower level lithium group in their study had more relapses
they thought that this was due to the change in lithium level rather than the lower level
itself. This is becaugbere was a trendor relapse to occur within two months of an

abrupt drop in plasma lithium lev@Vaters et al., 198

To find the evidence fahe lithium levels above which no further efficacy is gained,

Coppen et al., first mentioned that at levels >0.8mmol/L the beneficial effedfaative
morbidity index AM)g I & y 234G &SSy O2 YLJI NB RCoppenetab @St a
1983. Althoughpatients held a0.450.59mmol/L and 0.®.79mmol/L had a reduction in
AMlandi K2 &S | G xn ®y n nefeadar AM|, Kedsdchangesiviefe AdK (
significant. This significance seems to be due to the unipolar patmatiigr the groupas

when the two diagnostic groups were analysed separately the unipolar patient groups
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showed a significant reduction in AMAwil K | L)X FaYl fAGKAdzY fS@
the bipolar patients there was no significant difference in AMI for any of the different
plasma lithium level ranges. This study seems to show that a reduction in lithium level
from0.861 ®H Y Y 2 f k [ mdiI12in uipothrrpeii¥nts has a significant reduction in
morbidity but it does not support the same effect in bipolar patients. At odds with the
findings of the Coppen study, Maj et al., found that in their patients there was a
numerically marked decrease manic but not depressive symptoms in the 0.76

0.9mmol/L group compared to the 0.8L75mmol/L group. However evidence for the
minimum effective plasma level agreed with the earlier studies, showing that reductions

AY Y2NDBARAGE &0 NL(BdRet dl. 1985 S OISt & xndnpYY

The only trial to look at the higher end of the lithium level ranges without the
compliating effect ofchangingdose and the potential rebouneffect associated with

this, concluded that doses resulting in serum levels fromQ@nmol/L were more
effective than those in the lower range. After adjustment for stratifying variables (length
of remission befce study entry, number of previous episodes and polarity of recent
episode) the low range group patients had a significantly shorter time to relapse
according to Cox proportiondlazards regression analy§idelenberg et al., 1989There
was, howevera higher percentage of side effecsch as tremor, dizziness, urinary
frequency and weight gain in the high dose grpwph borderline significance (p values:

0.05, 0.06, 0.06, 0.07 respectively)

Overall the optimal lithium level for the maintenance treatment of affective disorders

appeas to be between 0-0.79mmolL An increase in side effects without a consistent
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reduction in AMI or reduction in relapsesemsta2 OOdzNJ | i € S@St a xn oy
greater than 0.8mmol/L may be effective in the short term for manic patient but are not
thereforerecommended for longeterm maintenance treatment of unipolar or bipolar

disorder.

2.7.2. Monitoring parameters

No high quality evidence for the frequency of monitoring of lithium levels, either
historically orcurrently,could be found in thiiterature review. The British National
Formulary used to advocate routine monthly monitoring of serum lithium eundently
recommends three monthly monitoring éthium levels(Joint Formulary Committee,
2015. Qurrent nationalguidelines recommenthree monthly levels for the first year
reducing tosixmonthly after thatexceptfor patientsin the following groups, taken from

NICE Clinical Guideline number 185, page 37:

- older people,

- people taking drugs that interact with lithma,

- people who are at risk of impaired renal or thyroid function, raised calcium levels
or other complications,

- people who have poor symptom control,

- people with poor adherence,

- LIS2LX S 4K2aS flad LXIFavYl fAGKAdZY £ SOSH

(NICE, 2014a
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The changes over time tog¢lrecommended frequency of monitoring of lithium comes

from consensus agreemertiehind which there is a lack ahevidencebase The

concerns raised about the need for lithium monitoring from included studies are based on
the prevention of side effectsyaR (12 T YUGAOA LI GS GKS LI2&aioAh
on renal functionThe potential for external effects on lithium levels such as interacting
medications, fluid intake or concurrent illness is enotmkvarrant continued monitoring.
Further eMdence however,is required to confidently recommendny furtherchangesn

the frequency of monitoring from current guidance.

2.7.3. Renal effects

Renal function is important for the elimination of lithium and a declining GFR will increase
any risks of lithiuntoxicity due to accumulation. Althougbomeevidence supports the

theory that lithium is responsible for progressive glomerular damage ttseséli
evidenceagainst this ideégMcKnight et al., 2012 Most evidence suggests thdtlough

there is not a definitze correlation between treatment with lithiurand glomerular

function declingleading to renal failurgthere does appear to be some association

between lithiumtreatment andurinary concentrating ability.

Due to the long the period over which the studiescludedwere performed there have
been changes, not only in diagnostic criteria but also the accurdepofatory testing

Most of the included studies did not use a patient group which was lithium naive and the
duration of follow-up was not always entirely cleanaking the time between exposure to

lithium and the onset of adverse renal effects difficult to defiMeKnight et al., 2012
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Dose information was also inconsistently recorded, so any correlations between the renal

side effects of lithiumserum lithium levelsand doses used in practice cannotrnade.

A small reduction in GEFR.5mI/min over one yeadoes seem to be associated with
lithium treatment This reduction ishowevernot considerecclinically significandue to
overall renal function decline over time in the general popula(idiCE, 2014McKnight
et al., 2012. Progressive reductions in glomerular functido, however,have the

potential tolead to endstage renal diseasén the 1970s cases of chronic
tubulointerstitial nephropathy were describad patientswith lithium-related endstage
renal failure(Aurell et al., 1981Hestbech et al., 197370nly a small number of patients
on longterm lithium therapy, however,go on to develop renal insufficiency or end stage
renal diseaséhought to becaused by their lithiuntreatment (Markowitz et al., 2000

/] 201 dzy 2t ,Brédget €t ab 2000 ppT
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2.8 Conclusion

The two decades of small tridlsvestigatingherapeutic lithium levels suggested thidie
optimal lithium level for the maintenance treatment of affective disorders appears to be
between 0.40.79mmol/L.The association of levels above >0.8mmalfid a small

reduction in GFRunwanted side effectdluctuations of lithium level and nenompliance
compared to those below 0.8mmol/L is replicated in modern guidancecanttasts with

the earlier high level of 1.5mmol{Seveus et al., 2008 Once these therapeutic ranges

had been defined, and have since become common practice and are reflected in current
guidelines, the practice of the routine monitoring was deba8tiCE, 20148AP, 200P
Fromthe literature search and reviewonducted for this thesighere was no robust
evidence to support any previously recommended monitoring frequenaikgh have

ranged from monthly to yearly.

The effect of lithium on rendlnction is still under debate arathough there is
AYONBIFaAy3d SOARSYOS 2F f AlKA daviedeshas®lyF S O
been a small effect on GFR seen whiatmisconsistent across all studies. Further
breakdown of any different impact of the range of lithium levels used in practice on GFR
has not been clearly evidenced as the studies available do not consistently report doses
or serum lithium levels. Althoughe risk of endstage renal failure is low, lithium is
primarily renally excreted and decreases in GFR could lead to accumulation, increasing

serum levelsandsothis is an area which couldarrant further investigation.
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The current evidence base is nofffstient to draw conclusions on the effect of lithium in
patients with previous histories of lithium toxicity or the different effects of doses,

includinglow-dose lithium

A gquantitative sectionis needed to further establish the effects of lithium arttilim

levels on renal function using the data collected frarithium register and monitoring
database in operation throughout Norfolkirstly a sense is needed of this data base and
the type of impact, if any, it has had on lithium monitoring. The rahess of the data

and a general sense of the data collected is needed in order to see if analysis of the
database can add to these gaps in the current literature. Secondly, a disparity in the
prescribing of lithium between the two counties @ed by the me Mental Halth Trust

in the area has been shown from prescribing data and it is not yet known what factors are

behind this disparityPoweltSmith and Goldacre, 2015
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A A AChapter Three
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3.1 Introduction

Lithium is known to have significant side effects and requires close serum level

monitoring to ensure levels remain within the therapeutic range to minirttieerisk of
&SNA2dza | ROSNBES STFSOGa 2NJ G2EAOAGE@Dd [ AG
function, any changes is this or their fluid balance and some concomitant medications

that affect kidney function and the excretion of lithiutdPSA and NRLS, 2Dddthium

can also cause hypothyroidism, the symptomsvbfch can overlap with some features of
bipolar disorder, particularly in the depressed poles of the illness. Without regular and
specific screening tests being carried out small, but potentially incremental, changes in
renal function or a new onset of hgghyroidism mimicking symptoms of depression, may

remain undiagnosed.

There were no national guidelines for the monitoring of lithjwoatside of the
recommendations in the BNF, until 2003 with the publication of the British Assocfation
Psychopharmacoby (BAP) guidelines and 2006 with the National Institute for Health and
Care Excellence (NICE) bipolar guidgdht€E, 2008BBAP, 200P The BAP guidelines focus
on the evidence behind the treatment options for bipotisorder with no mention to

frequency of monitoring,

Lithium therapy is thought to be prone to errasscurring in prescribingnd audits have

shown that the monitoring of lithium, even after the release of the guidelines above, was
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unsatisfactoryNPSA, 20Q%ollins et al., 200)0As an aid to help healthcare practitioners
comply with thefrequency oflithium monitoring recommended by NIQ#Ee National

Patient Safety Agency released a patient safégytan safer lithium therapyThis alert

made monitoring and the provision of information to patients prescribed lithium a

priority for all healthcare organisations whesiéf A G KA dzY G KSNIF LB A& A

RAALISYaSR MNRIAY2DPA (2 NBRQ

Within Norfolka therapeutic drug monitoring database was set up, prior to NIESA

safety alert, to improve the standards of lithium monitoring throughout the region. This
occurred following several incidents inmiary carewithin Norfolkinvolving lithium

therapy andinadequatemonitoring (Holmes, 2005 This chapter will focus on an
evaluation of this actively managed database to determine its impact on the monitoring
of lithium treatment within the countyCurrently there has not been an analysis of the
database and its impact on monitoring of lithium in a way that is comparable to national

audits and results.
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3.2 Standards of lithium monitoring in the UK

In order to improve standards of care receivedgagients with mental health or

emotional needs thé&koyalCollegeof Psychiatrist€ollegeCentre for Quality

Improvement RCPsydBCQI) exists. The sole aim of this centre is to improve the quality

of psychiatric care through the use of autldsedQuality ImprovementProgrammes
(QIPs)Collins et al., 2010The Prescribing Observatory for Mental Health UK (PG

is part of the CCQI arfdcilitates auditbased QIPs focussing on meations and their use

and monitoring within psychiatry. In 2009 all National Health Service (NHS) Trusts within
the UK providing specialist mental health services were invited to participate in a baseline
audit on the quality of lithium monitorin¢Collins et al., 2000This was the first

published audit on national lithium prescribing and monitoring within the UK.

Patient data were submitted from 38 Fhtal Health Trusts, excluding Norfolk, from 436
clinical teams and included 3373 patientfie number oMental Health Trusts in the UK

at the time is not evident from the report however there are Bustsincluded in the

201516 POMHUK programméRoyal College of Psychiatrists, 2DHaving a central

register of patients prescribed lithium is rare and so Trusts used a variety of methods to
identify their sampleincluding a census of prescriptions, clinical team caseloads,
pharmacy and pathology record@8ollins et al., 2000 The audit standards were derived

from the NICE guideline faipolar disorder published at the time which stated that

during maintenance treatment with lithiumW | & SNHzY f A 0 KA dzy € S@St

months, renal and thyroid function tests should be completed every 6 months (more often
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if there is evidencef impaired renal function), and weight, BMI or waist circumference

aK2dZ R 0SS RMGEZ006.yydzZ ffeQ

In addition to NICE recommendations the Quality and Outcomes Framework (QOF) also
sets targets for the monitoring of patients receiving lithium in primary care in the UK. The
QOF was initiated in 2004, as part of the General Medical Se@a@sact as a voluntary
scheme. Practices in primary care are scored against groups of indicators within this
incentive sckme, according to their level of achievemdmhe Information Centre for

Health and Social Care, 2Q1®/ithin the QOF section on mental health practices are

scored forWii KS LISNOSy (il 3S watlhFa rdchrdiok sBrynil cieatidige afidA (i K A
thyroid stimulating hormone (TSH) within the preceding 9 months, a record of lithium

levels in the therapeutic range within the previous 4 months and a BMI recorded in the

LI & G wm p (Theé migrin&idanentre for Health and Social Care, 012

There were two groups of patients within tiRROMHUKdata: patients who had been
prescribedithium for less than a yeaand those patients who wengrescribedithium
maintenance treatment and had been on it for over a year. If multiple test results were
reported in one month these were treated as one data point as they were uylikdle
due to routine monitoringCollins et al., 201)0rable 3.1 shows the frequency of tests for

patientson maintenance treatmenincluded in this audit
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Number of tests inpast U&Es with Thyroid function Serum
year creatinine tests lithium
n=2976

0 553 (19) 524 (18) 273 (9)

1 795 (27)* 976 (33)* 668 (22)
2 592 (20% 693 (23% 572 (19)*
3 466 (165 453 (15% 561 (19)*
4 313 (11} 208 (7¥ 503 (17%
5 or more 257 (9% 122 (4% 399 (13%

* meets QOF targets, # meets NICE standards

Table 3.1POMHUK data Lithium monitoring tests or measures conducted during
maintenance treatmentall are number (percentageadapted from Collins et al., 2010.

This data kowedthat 19% of patients had no record of renal function tests, including

creatinine, 18% had no record of thyroid function tests and 9% had no record of lithium

levels in the preceding yea@nly30% of patientsvho hadbeenprescribedithium for

over a yeahad received four or more lithium tests in the preceding yaad 38% of

patients had two or three tests. Data for renal function testsordedwithin the past

year, including creatinine, showed that 83%patients had one or more testand 56%

had two or mae tests recorded. For thyroid function tests 82% of patients had one or

more tests and 49% had two or more testsorded(Collins et al., 2010
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3.3 Patient safety alert

In December 2009, the National Patient Safety Agency (NPSA) released a patient safety
alert in an attempt to improve the safety of lithium therapy within the JlRSA, 2009

The release of this patient safety alert was in part due to the results of the POKIH

audit as well as concerns about patient safety incident reports. In the five years prior to
this NPSA alert, thHational Reporting and Learning System (NRLS) received 567 patient
safety incidents related to lithium theragitPSA and NRLS, 2D@3uring the same time
frame in Norfolk there were there were no reported incidents relating to lithium therapy
monitoring (Cree, 201X The majority of these incidents resulted in nolow harm

However a key theme wasadequatepatient monitoring(NPSA, 2009

Alack of patient monitoring, and the risks it entadésoholds a risk of litigation. In a ten
year review the Medical Defence Unifound that there werever 100cases of litigation
involving lithium prescribing and monitoring. Out of these poor monitoring was cited in
59 of thesecases, 13 of which involved deaths (excluding suicidesl) 44were cases of
toxicity with various outomes(Holmes, 200b No further details were available on
whether this poor monitoring was related to medication or other monitoring of the
patient. Between 1995 and 2004 tié¢HS Litigation Authoritglealt with two fatal and 12
severe harm incidets which involved lithium therapfNPSA, 2009 The NPSA alert
highlighted the need for regular monitoring in line with NICE guidance, reliable
communication systems for blood test results, the provision of appropriate verbal and
written information to patients and that systems are in place to idgnaéihd deal with

medicines that may adversely interact with lithium thergpyPSA, 2009
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3.4 Implementation of the Norfolk -wide database

In May 2000, the newly formed clinical liaison prescribing@uaup of the Mrfolk

Mental Health Care Trust (NMH Eonceived the idea of a Norfolk wide lithium register

and database which came to be known as SystemTDM®. A series of clinical incidents had
occurred involving lithium toxicity and this had raised concerns overkeoliaa consistent
approach in monitoring. Norwich Primary Care Trust (PCT) requested an investigation into
the standard of lithium monitoring in GP practices, and found a wide variability in
standardgHolmes, 200b The pathology lab at the Norfoand Norwich University

Hospital (NNUH) also carried out a survey extracting data from their system for any
lithium levels recorded between October 1999 and October 2000. There were a total of
1457 lithium patients found on the system and out of these&32 had only one test

recorded, 54.3% had one or two tests, 45.6% had three or more tests, and 29.4% had four
or more tests. It is not known how many patients had no tests during the year as data
could only be extracted for those patients who had at leas 6thium level recorded on

the pathology system at the NNUHolmes, 2005

The main objectives of SystemTDM® are to ensure that all papesdgsribedithium
have access to adequate information, education and specialist advice and receila regu
blood tests following an agreed protog®orwich Clinical Liaison Group, 2010nce the

decision is taken by a prescriberpcescribea patient lithium a registration form is

I Norfolk Mental Health Care NHS Trust became Norfolk and Waveney Mental Health Partnership NHS Trust

in 2004 a Foundation Trust in 20@d subsequently Norfolk and Suffolk NHS Foundation Trust in 2012.
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completed. After registratiopatients receive an information pack and the blood test
reminder system is set in place. Reminders are automatically bgretter, 11weeks

after each lithium test, for 12 weekly blood tests, but these can be altered if a different
frequency of monitoing is required. Followp contact is made with both the patient and
prescriber if no test results aibsequentlyecorded on the databasgiolmes, 200p

By May 2012, the database had been in existence for alteastears across Norfolk
allowing the ongoing effect of the database on rates of testing for lithium levels and

other monitoring parameters to bevaluated

¢tKS RIGFolFrasS Aa fa2 O2yaARSNBR Iy Wi OUGA(
out reminders for blood tests to the relevant people involved in the patients care but it

also alerts prescribers to any results that are out of the range specified for that patient.

The timetaken for thenext testto be takenonly shows that a reest has been doa but

not how long they remain at levels >1.0mmolfhere is currently no way of predicting

which patients are at risk of developing histopathological changes aftertérny

treatment with lithiumand if this is associated withe time spent at differenlithium

levels The mechanism(s) behind the histopathological changes are not fully understood,
nor is the true longerm risk of lithium treatment{Raedler, 2012Raedler and

Wiedemann, 200,McKnight et al., 201,2oint Formulary Committee, 2012
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3.5 Aims and Objectives

3.5.1. Aim

The aim of this service evaluation was to determine the impact of an actively managed
database (SystemTDM®) on the services provided to patierggadbyatingthe rates of
testing and responso lithium levels outside of the recommended ranges from NICE

(NICE, 2006

3.5.2. Objectives

The objectives of this evaluation were to:

Establish the frequecy of lithium, creatinine and thyroid function tests for

patients registered on SystemTDM®

- Evaluate the impact of SystemTDM® on these rates of testing

- Establish the frequency of lithium levels outside of the recommended ranges and
the speed of responst lithium levels outside of the recommended rarsge

- Evaluate the impact of SystemTDM® on the speed of response to these levels
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3.6 Methods

The protocol and supporting documentation for the analyses in chapters tfivesand

sixare included in apperidesone,two andthree respectively This research was limited

to secondary use of information previously collected in the course of normal care,
without an intention to use it for research at the time of collection. It is therefore
excluded from Researdtthics Committee (REC) review, provided that the patients or
service users are not identifiable to the research team in carrying out the research. Local
research governance approval was received from Norfolk and Suffolk NHS Foundation

Trust(NSFTResearch Governance Committee prior to commencing estiaction

3.6.1. Data extraction

The clinical pharmacy team had access to the full data storeS8ystemTDM@&nd passed
onthe following data tahe primary researchefPhD studentpnce anonymised:

database ID, date of test results and results for: lithium, creatiramel thyroid function
(thyroxine (T4) and thyroid stimulating hormone (TSH)e data was checked by the
clinical team and duplicate entries were remove&odr example some patient IDs
appeared twice in the original data with differing genders or dates of birth with results
recorded for one of these IDs. The clinical team clarified the correct entry and ensured

that the correct anonymised entry was passed onto the research team.

From these anonymised results received, test results for 2005, 2009 and the most recent
year at the time which was 2012 (Jati¢Dec 3% were used for this evaluation. The

year 2005 was taken as the first yedithe databasdor the purposes of this analysis t
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allow time for SystemTDM® to become routine acrossathele county as it wasully
rolled out by mid2004, and 2009 was used to enable comparisons to the POKlidata.
Multiple tests conducted within the san@lendarmonth were counted as a single test
as these were likely to have been conducted for a purpose other than routine monitoring.
If no result was inputted for a recorded test date. a test was logged but had no result
recorded,these were excludedindduplicates in terms of all variables veedropped.
Patients whose database IDs were linked to individualised level ranges outside of the
nationally recommended rang®.4-1.0mmol/L)were alsoexcludedas it was not known
from the data available what the reasons were for these individual lewejes being set
this related to only one patient registered on the databa®eceregistered patients with
individualised level ranges had been excluded theeee 1465 patient IDpassed onto

the primary researcher for analysmr 2005, 1536 for 2009 ah1381 for 2012.

The number opatientsregidered and receiving the nationally recommendadmbersof
blood tests for various monitoring parameters when analysedFour groups of ranges

of lithium levels were chosen to be analyse@:4mmol/L, 0.410.8mmol/L. 0.81

1.0mmol/L and >1.0mmol/L as these ranges reflect current UK practice and consensus
agreement(NICE, 2008BAP, 200P The time taken for the patient to have another blood
test after a lihium level result of >1.0mmol/L was calculated. This was done for all results
of >1.0mmol/L received in 2005, 2009, and 2012 and gave the number of observations,
the mean, and the median time to the next observation. The number and the percentage
of recorded tests within seven, 14, 21, 28 and 90 days were calculated. A KMake

test was performed on the data, as it could not be confirmed if repeated tests were

conducted on the same participants at all thngearsfrom the way that the data was
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modelled for the analysisTherefore the same patients were not necessarily followed

through at all three years.

The time to the next lithium level recorded as <1.0mmol/L was then calculated after a
level was recorded as >1.0mmol/L for the three date range®06, 2009, and 2012; this
gave the number of observations, the mean, and median time to the next observation.
The number and the percentage of recorded tests that were <1.0mmol/L by seven, 14,
21, 28 and 90 days were calculatédKruskaWallis test wagperformed on the data, as it
could not be confirmed if repeated tests were conducted on the same participants at all
three years from the way that the data was modelled for the analysis. Therefore the same

patients were not ecessarily followed through ail three years.

Including only patients who had tests at all three years would significantly reduce the
sample size available due to patients being added or removed from the database over the

timeframe from 2005 to 2012.

STATA SE 12.1 was used for alistieal analysi¢StataCorp, 201)1
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3.7 Service evaluation results

3.7.1. Rates of testing

Table 3.2 shows theumber of patients registered on SystemTDM® and the frequency of
their lithium level tests between JarsttDec 332005, Jan t¢Dec 332009 and Jansig

Dec 332012, all are number (percentage).

Number of tests in the past year 2005 2009 2012

n= 1465 1536 1381

0 133 (9.1) 0 (0) 15 (1.1)

1 704 (48.1) 61 (4.0) 90 (6.5)
2* 306 (20.9) 105 (6.8) 115 (8.3)
3* 161 (10.9) 307 (15.2) 233 (16.9)
4 or morée 161 (10.9) 1063 (69.2) 928 (67.2)

* meets QOF targets, # meets NICE standards

Table 3.2Lithium level tests conducted on registered patients between JagDEc 3
2005 Jan f¢Dec 3%2009and Jan $¢Dec 332012

Table 3.2 shows that in 2005 the majority of patients registered on SystemTDM® were
receiving fewer than the recommenddour serum lithium tests per year (89.0%). A large
proportion of these patients had one or two tests recorded (69.@®tdhe time of the
POMHUKaudit in 2009 thigroportion has noticeably increasewith the majority of
patients now receiving four anore lithium tests per year (69.2%). By 2012 these figures
have not altered, with the majority of patients still receiving four or more tests per year

(67.2%).

Table 3.3 shows the number of patients and the frequency of their creatinine tests
between Jan 3 ¢Dec 3%2005, Jan$tc¢Dec 332009 and JansicDec 332012, all are

number (percentage).
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Number of tests in 2005 2009 2012
the past year

n= 1465 1536 1381

0 1242 (84.8) 176 (11.5) 17 (1.2)

1* 84 (5.7) 116 (7.6) 165 (11.9)
2 or more# 138(9.4) 1244 (81.0) 1199 (86.9)

* meets QOF targets, # meets NICE standards

Table 3.3Creatinine tests conducted on all registered patients between Jajpgc 33
2005 Jan ¥ ¢Dec 3%#2009and Jan $¢Dec 332012

Thisshows that in 2005 the large majority of patients were not receiving two or more
creatinine levetests per yeaas a marker of renal functioly 2009nd again by 2012
there are increases seen in the numbers of patigetiving two or more creatininkevel

tests overeachyearanalysed

Table 3.4 shows the number of patients and the frequency of their thyroid function tests
between Jan $¢Dec 3#2005, Jan3t¢Dec 332009 and JansicDec 332012, all are

number (percentage).

Number T4 TSH

of testsin 2005 2009 2012 2005 2009 2012

the past

year

n= 1465 1536 1381 1465 1536 1381

0 1409 (96.2) 498 (32.4) 330 (23.9) 1228 (83.8) 205 (13.3) 36 (2.6)

1* 28 (1.9) 175 (11.4) 309 (22.4) 117 (8.0) 123 (8.0) 209 (15.1)
2 or 28 (1.9) 863(56.2) 742 (53.7) 120(8.2) 1208 (78.6) 1136 (82.3)
more#

* meets QOF targets, # meets NICE standards

Table 3.4Thyroid function tests conducted on all registered patients between Jan 1
Dec 332005 Jan 1 ¢Dec 332009and Jan ¥ ¢Dec 332012

In 2005a small number opatients had two or more tests for Tahd TSH recorde®y
2009 and again by 2012 there are increases seen in the numbers of patients receiving two

or moretwo or more tests fofT4 andT SHover each year analysed
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3.7.2. Speed of response to lithium levels outside of the recommended range

Table 3.5 shows thnumber of tests recorded ad.®mmol/L and the times taken for a

retest, figures are number (percentage).

Time to next lithium level test  Year

2005 2009 2012

Number oftests recorded as 192 243 222 ANOVA between years
>1.0mmol/L

T RI &3 63 (32.8) 107 (44.0) 132 (59.5) p=<0.05

8-14 days 13(6.8) 35(14.4) 23(10.4) p=<0.02

1521 days 7 (3.6) 22 (9.1) 8 (3.6) p=<0.01

22-28 days 2 (1.0) 12 (4.9) 5 (2.3) p=<0.01

29-90days 58 (30.2) 34 (14.0) 36(16.2) p=<0.01

>90 days 49 (25.5) 33(13.6) 18(8.1) p=<0.01

Table 3.5Number of tests recorded as >1.0mmol/L and the times taken for a retest in
2005, 2009, and 2012.

This showa significant difference between the numbers of patients receiving a retest
within seven day$p=<0.05), 14 days (p=<0.02), 21 days (p=<0.01), 28 days (p=<0.01) and
90 days (p=<0.01n 2005, 2009, and 2012. For the years 2005, 2009, and 2012 after all
reports of a level of >1.0mmol/L the time taken (in days) for the level to drop Ibelcky

1.0mmol/L was calculated.
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Table 3.6 shows the time taken for the lithium levels to return to <1.0mmol/L after a level

of >1.0mmol/L was reported, figures are numbpeicentage).

Time to next lithium level Year

<1.0mmol/L after a level 2005 2009 2012

>1.0mmol/L

Number of tests recorded as 192 243 222 ANOVA between yeal
>1.0mmol/L

T RI &a 37 (19.3) 77 (31.7) 101 (45.5) p=<0.02
8-14 days 14 (7.3) 38 (13.0) 21(9.5) p=<0.01
1521 days 9(4.7) 23 (9.5) 8(3.6) p=<0.01
22-28 days 1 (0.5) 12 (49) 7(3.2) p=<0.01
29-90 days 36 (18.8) 36 (14.8) 37 (16.7) p=<0.02
>90 days 94 (49.0) 54 (22.2) 46 (20.7) p=<0.01
Missing 1 (0.5) 0 (0.0) 0 (0.0)

Table 3.6 Time tonext lithium level <1.0mmol/L after a level >1.0mmol/L has been
reportedin 2005, 2009, and 2012.

This showd a statistically significant difference in the time for the level to return to
<1.0mmol/Lwithin seven days (p=<0.02), 14 days (p=<0.01), 21 day®(01), 28 days
(p=<0.01) and 90 days (p=<0.02) between the years 2005, 2009, andedhadom

sampling would not result in a sum of ranks as far apart as shown here.

82



3.8 Discussion

Sincethe implementation ofSystemTDM& roughoutNorfolk there ha been a steady
increase in the number of people receiving lithium, renal and thyroid function sessts
recommended by NICRICE, 2006 The results from this evaluation were from a year
before the NICE guidance was published for lithium monitoring. Howthesresults for
Norfolk from the same year as the PONIK audit show that the number of patients
having all of the required monitoring tests were much higher. There were 69.2% of
patients within Norfolk having the recommended four or more lithium levetdeer year
compared to 30% nationalfollins et al., 2000For the other monitoring parameters
the same is seen with 81% of patients within Norfolk having the recommended two or
more tests for creatinine compared with 56% nationally and 67.4% of patients within
Norfolk having the recommended two or more tests for compared to 49% nationally for
thyroid function tests (combined)ollins et al., 200)0These frequencies have continued

to increase by 2012, albeit at a slower rate.

These results show that with the use of SystemTDM® NSFT were able to achieve much
better rates of testing for all monitoring paramesemore in line with national

guidelines, than other NHS Trusts who took part in the PQMHHaudit. Due to the
movement of patients within the countrynew starters and people stopping lithium as

well asthe potential for end of life patients being includén the analysis it would not be

expected that 100% of patients would be able to be monitored in line with the guidance.

As discussed in the literature review the risgnefit of lithium for treating symptoms

whilst minimising side effects seems to chamgéevels above 0.8mmol/L. Levels up to
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1.0mmol/L still show some additional benedibeit with the burden of an increased risk
profile for developing side effects. Thengterm effect of lithium treatment at different
levels on renal function, and thduration of time patients remain at these levels has not

been establishe@VicKnight et al.2012).

3.8.1. Strengths and Limitations

One limitation of this data is that we were not able to control for other external factors

that could have impacted on this increase in lithium level monitoring in the years since

the database implementation. Haver from an internal audit conducted in 1999 from

one of local pathology labs similar rates of testing to 2005 were seen suggesting that such

a noticeable improvement in rates of testing was not just due to the secular trend.

During the timeframe of thelata analysed the POMHK audit was conducted and
reported, additionally the Quality and Outcomes Framework was implemented including
markers for lithium monitoring. These two external factors may have had a significant

effect on the rates of testing sean the data analysed.

New initiates and people stopping lithium may also be included in the analysis and may
account for the 0 to 1 levels recorded. This could not be determined from the data

available to the research team.

The reasons for levels recodi@as >1.0mmol/L and the actions taken by the clinical team
once these results were reported are also not known from the information on

SystemTDM®, only the time taken for retests to occur and the levels recorded from them.
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In thisanalysigatients did notneed to have a reading at all three time points to be
included in theanalysign a bid to maintain sample size, however if only thpagents
who did havehree testsrecorded across the three years analysedy ultimately have
greater power with a muckmaller sample size and flar work could be undertaken

with those patients data.

3.9 Conclusion

These results suggest that an actively managed database for lithium aids more effective
monitoring of lithium by improving the response times to high levElss reduces patient
exposure to the potentially toxic effects of lithium levels >1.0mmol/L. In addition to the
increase in the rates of testing and the speed of response to levels >1.0mmol/L, in the five
years prior to the patient safety alert after ttROMHUK audit, there were no reported
incidents relating to lithium therapy monitoring within Norfakmpared to theb67

patient safety incidents reported to the NRibShe same time frameThis suggests that

the database has had a direct impact on imyng patient safetfyNPSA, 20QTree,

2011 however the impact of external factors such as an increase in traamdg

awareness of lithium anthe introduction of QoF in 200dannot be quantified.
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4.1 Introduction

As discussed previouslye short and longerm effects of lithium on the kidneys are still

not fully understood and it is not known whether there is any impact from having a

robust monitoring systenm place to aid in the therapeutic drug monitoring of lithium on
prescribing decisions due to the slight unknown around the {iemm effects of lithium.

The process for prescribing lithium is slightly different to many other medications, in part
due to the level of involvement required for all parties when it is prescrilidationally,

where lithium prescribing is hospital initiated, there are shared care agreements in place
allowing secondary care initiation and prescribing until patients are stab#isdd

transferred to primary care for continued treatment and monitori{@pllins et al., 2010
Thesesort ofshared care agreements have been in place in both Norfolk and Suffolk since

2002.

Prescribing information suggests that lithium appears to be prescribed more often in
Norfolk as in Suffolk per head of population, despite the similarity in their current shared
care agreements, population size, and age distribu@@mderson, 20120NS, 2011
PoweltSmith and Goldacre, 20L5There is a lack of research on the factors which
influence prescribing decisions for established treatments; most focusses on new drugs
and comparisons between primary and sedary care or comparisons between different

healthcare professionalSchunock et al., 2004Ljungberg et al., 2007
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4.2 Current beliefs about decision making in prescribing

There have been several studies in the last two decaessarchingzarious aspects of
decision making in prescribing, but these have mostly focussed on prescribing in primary
care or the prescribing of new dru@Rrosser and Walley, 2006utts and Tett, 2003

Denig et al., 2002kJones et al., 20QDaye and Tilyard, 20pualitative studies of the
influences of prescribing in secondary care are scarce. Those studies that have looked at
secondary care prescribing have looked at the differences in factors which influence drug
use between doctorspofmulary committee members and other prescribers, or the
schemas that doctors apply to their decision maki@ghumock et al., 200#iggins and

Tully, 2005.

One recent systematic review on nomedical prescribing had also completed a scoping
literature search with also showedhat most research had been conducted in primary
care where the bulk of prescribing occurs. This scoping literature search showed that
decisions around prescribing were based on a range of factors both clinical and non

clinical which includd:

- Patient expectations
- The doctorpatient relationship
- Doctors previous prescribing behaviour

(McIntosh et al., 2015
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It is difficult to tell if the influences on the prescribing of new drugs are the same as on
prescribing in general. Newly marketed drugs are often accompanied by scientific
literature alongside an intensive marketing campaign fromrélevant manufacturers
(Ljungberg et al., 20Q7In the first stage of decisieamaking around new drug prescribing
pharmaceutical representatives are thought to be particularly influential as they appear
to directly increge awareness of a product, or highlight situations where the new drug
has advantages over drugs currently availgdBlesser and Walley, 200&ones et al.,

2001, Ljungberg et al., 2007This impact of advertising or marketing of neations is

not reflected across all studies, with thoseestigatingschemas used for prescribing
decisions or the impact of guidelines reporting little to no influence of marketing on the
choice of what medicines to prescrilfieerlis, 2007Schumock et al., 200&ill et al.,

1999. Although knowledge was needed for the process of prescribing, the source of this
AYTF2NXYIEGAZ2Y | YR 0KS thiRigflddncdNtiegeadingss © NkdbdtBel | G
certain drugs. The habits of the prescriber and how drugs can be applied in practice to
specific patients can lead to differing decisions for the same clinical @seg et al.,

2002h Ljungberg et al., 2007Where the information was received through personal
communication this appears to have a greater impact on the prescribing decisions than

information received through other medigMcGettigan et al., 2001

Monitoring of drugs for doctors working in rural localities has been shown to be a
significant factor in the choice of drug to prescribe, so the geographic location of patients
and their ability to engage with monitoring from agatical perspective is also important
(Cutts and Tett, 2003 Although the concerns raised by participants in the Cutts and Tett

study were for general medications this could be an even greater influencing factor for
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lithium which is known to have a narrow therapeutic range and require close serum level

monitoring.

In the study by Higgins and Tudlyaluatingwhether prescribing is viewed as part of a
holistic treatment or as a separate entity, a difference was shown between consultants
and junior doctors. Consultants viewed prescribing as part of a more holigtroagh to
treatment whereas junior doctors did not show this thought process. Each prescribing
decision made by consultants also involves abiskefit or costbenefit analysis for each
patient and their individual situatiofHiggins and Tully, 20R5Jaye and Tilyard looked to
see if the length of time doctors had been practising for influenced the relative costs of
drugs they prescribed. Doctors who reported more experience were shown to be lower
cost prescribers and high cost prescribers reported more concerns about not being able
to define a clear diagnos{3aye and Tilyd, 2002. If prescribers are more familiar with
certain drugs they have been shown to choose these drugs over others with which they

are less familiafLjungberg et al., 2007

Lithium is a welkstablished drug and it is not clear if the factors influegailecisions
whether to prescribe it are the same as for newer drugs. It also requires serum level
monitoring which has been shown to be a negative factor when prescribing general
medications. With the disparity of prescribing between Norfolk and Suffollre/bne

county has a system designed to aid the engagement and monitoring of lithium it is not
clear if this is an influencing factor or if there are other reasons for the variation seen. To
determine the potential reasons for the difference in prescriliatgs between Norfolk

and Suffolkan exploration othe factors which affect the decision to prescribe lithium by
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interviewing consultants across Norfolk and Suffolk NHS Foundation Trust (ISFT)
needed For those consultants based within Suffolk theswlone before the lithium
monitoring database SystemTDM® becomes normal practice as it currently is within

Norfolk.

From these articles found as part of the literature search, covering not only secondary
care prescribing but also primary care and in argt®r than psychiatry there were two

main domains which recurred in the conclusions about factors influencing prescribing

1. Weighing up clinical factors which could include:

- Patient symptom and severity and diagngsis
- Patients past experience with mediaatis,

- Medication side effects

- Concurrent physical health problems

- Medication interactions

- Prescrilers experience with medications

- Patient preferenceand beliefs

2. Interacting with the patients (and relatives where relevant) along the journey to

prescribing in a sharedecision making process

(Chow et al., 201Hajjaj et al., 201(Rajendran et al., 2015hepherd et al., 2014Denig
et al., 2002bhLjungberg et al., 20QMcGettigan et al., 20QITan et al., 200Hedenud

et al., 2013.
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4.3 Aims and objectives

4.3.1. Aim

The aim of this project is to build on the limited research into established drugs to
understand the factors affecting lithium prescribing, by eliciting the views and
perceptions ofconsultants working within NSFT on their current practice through in

depth semistructured interviews.

4.3.2. Objectives

The objectives of the idepth semistructured interviews will be to:

OELX 2NB O2yadzZ GFyGiaQ oAsSéa 2y f AlGKAdzY
- Explore what fators consultants consider as influential in decisions to prescribe
lithium or another drug in current practice,
- Describe the effect of current guidance on the prescribing of lithium,
- Describe the effect of the current shared care agreement and the proecidur
transfer of prescribing to primary care,
- Compare the views and perceptions of Norfolk and Suffolk based consultants on
the prescribing of lithium i.e. comparing the views of those experienced with

SystemTDM® and those who are not.
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4.4 Interview rat ionale

The focus of this project was on prescribing decisions and the factors influencing these in
current practice, with a specific interest on lithium. There was anecdotal evidence that
lithium was prescribed aboutvice asoften in Norfolk than in Suft despite the relative
similarity of the populations of these two counties, supported by prescribing data
recently accessibléAnderson, 2012PoweltSmith and Goldacre, 2013.ithium is

currently classified as an amber drug by local drugs and therapeutics committees under
clinical commissioning groups (CCGs). This means that the initiation of lithium is
recommended to occur within spedist services, with GPs in primary care being invited
to take over the responsibility for prescribing and monitoring once the patient has been
stabilised. In Norfolkvhen apatientisinitially prescribedithium or is transferred into the
area they should be registered by their GP or consultégtit SystemTDM®ye and

Barker, 2010Norwich Clinical Liaison Group, 20.10

A qualitative phenomenological perspective was used exploring how prescribers make
sense of prior experiences and their surroundings and translate this into practice.
Quantitative research methodsould not therefore be appropriate as they would not
facilitate the inRSLIG K SELX 2NJ A2y 2F (GKS RATFTFSNBY

perceive, describe, feel about, remember and make sense of these experiences in relation

to their current presabing practicegPatton, 2002

Questionnaires ath focus groups were considered for this study as both have their
advantages and disadvantages. Although the use of a questionnaire allows greater

anonymity for the respondent, there is no control over who actually completes the
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guestions. The design of tlgpiestions must be simple so that they are understood by all
respondents; however, there is no way of probing or clarifying answers or resolving any
potential misunderstandings. The way the respondents interpret questions cannot be
predicted with the use bquestionnaires, even with the use of a pilot studgthere is a

risk of gathering unreliable information or for the respondents to answer questions in a

way that they think the researcher wanBhellas et al., 2031

If focus groups had been chosen then this would have allowed for opinions to be
gathered from a large number of prescrilseand allow for more depth of response than
questionnaires but they would also provide an environment where the influences of
other prescribers could affect respons@®nkiss, 2011 Focus groups would explore a
range of views expressed within the group and how the participants negotiate these
whereas for this study the personal reflections and experiences and decision making
factors for each individual consultant on their current practice were wariltgerviews

were therefore chosefbecause the strengths of this method are well suited to our study.
They facilitate a depth of focus and understandafigperspectives and experiences of
individual consultants and provide scope for open, and sometimes complex, questions to
be asked and explained if needed to the interviewee, as well as allowing the interviewer

to pick up on norverbal cuegRitchie and Lewis, 200Bhellas et al., 2031
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4.5 Interviews method

The protocol and supporting documentation for this study are included in appendices
four throughten. This study received UK ethics approval from the Faculty of Medicine and
Health Sciences Research Ethics Committee and thelkand Suffolk NHS Foundation

Trust Research and Development Committee in March 2014.

4.5.1. Participant recruitment

Lithium is recommended to be initiated in secondary care and the initial prescribing
decision is likely to be made by a specialist meh&alth practitioner rather than a GP. If
shared care protocols are followed then the initial prescribing decision surrounding
lithium should be made by a consultant psychiatrist and any requests for shared care
prescribing should then come from thefdye and Barker, 20108lorwich Clinical Liaison
Group, 2010 Recruitment was therefore targeted throug\SFT, the local Mental Health
Trust. Whilst house officers and specialist registrars prescribe medication, consultant
psychiatrists were purposively recruited as the individuals with ultimate responsibility for

patients and prescribing, and should be makthe initial prescribing decision.

The work contact details of all consultants working for NSFT were obtained from the Trust
Research and Development team in order to contact them for this projemvAring

letter was sent to all 110 listed consultants, including locum consultants, inviting them to
participate in this study. The letter was accompanied by a participant information sheet,
an expression of interest form,decline to participate postcdrand a prepaid envelope

addressed to the primary researcher who was the PhD student-Aaikewas sent out at
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the same time as the letter, which had a participant information sheet attached and
encouraged respondents to reply viengil with the informaion required for the

expression of interest form. Although there were reminder emails and letters prepared
the response rate was such that these were not required. In additi®paat of regular
research meetings involving NSFT consultants, potentidicgzants were alerted to the
project by the Research and Development team at the TAssthe attendance of
consultants in the research meetings varies across localities, contact via letter and email

was the main method of recruitment.

To contextualiseesults, potential participants were asked to detail whether they had
worked for Norfolk and Waveney Mental Health Trust, the predecessor organisation to
NSFT in Norfolk, in the previous ten years on their expression of interest form along with
their age backet and area of specialism. They were also asked if they had been employed
in Norfolk or Suffolk for less than a year. This captured those participants who are likely to
be less experienced witBystemTDM@®f based in Norfolk or those working within g

who have had previous interactions witgsfemTDM®The only inclusion criterion for

the project was that potential participants were consultants currently employed by NSFT

and there were no specific exclusion criteria.

4.5.2. Participant selection

From the consultants who expressed an interest in participating, a purposive sample were
recruited covering a range of specialities including older adult, forensics, home treatment
team, youth service and general adult with an even spread from Norfolk affialkSu

Although it was likely that the consultants most likely to encounter lithium in their
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practice and prescribe it would be based in general adult teams, no exclusions were
placed on the areas of practice for prescribers during our recruitment stdge. A
consultants would have worked within general adult mental health services as part of
their training and would have previous experiences surrounding lithium and its
prescribing either as a consultant or a junior doctor. It is also possible that lithoufd c

be prescribed either as a new treatment or for continuation of care in the young, elderly,
dual diagnosis and learning difficulties patient groups due to its wide range of therapeutic

effects(SanofiAventis, 2012Norgine, 2011Rosemont, 2011SanoftAventis, 201}

One of the objectives of this study was to see if there was any difference in factors
influencing prescribing between Norfolk and Suffolk consultants, i.e. those who had
access to a systertia computerised database for lithium and those who did W
initially recruited five participants from each area, also making sure they had diverse
specialities for maximum variation sampli(Ratton, 2002 If more participants were
required after these initial ten interviews then they would kezruited dependent on

which areas or demographics required further investigation.

Once patrticipants agreed to be involved with the research and had suggested times and
locations that were suitable for them, they were contacted to confirm a time and dauate f
the interview. Once this had been agreed an email or letter was sent to them with
confirmation of the date, time and location of the interview. The remainder of the
consultants who expressed interest in participating were sent a regret email once data
saturation had been reached.here was no financial incentive offered for participating in

this study
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4.5.3. Topic guide

The interviews were conducted over two months in 2014 (May and June). Initially a pilot
interview was conducted with a consultant whadbeen involved with the rethut of
SystemTDM@to Suffolk. Due to her involvement wiBlystemTDM®he would have

added potential bias to the results and so was invited to participate as the pilot
interviewee. This pilot interview was conducted to noflytest the initial topic guide but
the process of the interview itself. Feedback was received on the pilot interview by a
supervisor experienced in qualitative research. All consultants interviewed were given
information about the general topics to besdussed in the participant information sheet
and were each asked to sign a consent form before the interview began. The final topic

guide used for the interviews can be found in apperidix
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4.6 Data analysis

Each interview was audieecorded, transcribé verbatim by the primary researcher and
then checked by a supervisor for accuracy once the transcripts were anonyfised.
transcripts were analysed independently, using the principles of thematic analysis, by the
primary researcheand a supervisofBraun and Clarke, 20D6T here was continual

reference made, at all stages, to the original transcripts to help determine thédéve
themes and subthemes and confirm that these are relevant to what was said in the
transcript and had not been taken out of context during the coding process. Regular
meetings took place between th@imary researcheand supervisor whilst each

transcrpt was being transcribed and analysed to discuss developing themes, if there were
any discrepancies found these were discussed and agreement reached. Once all ten
transcripts had been analysed the themes were discussed in a final meeting. At this point
it was discussed whether data saturation had been reached and if the objectives of the
study had been met. As both of these things had occurred, rejection emails or letters
were sent out to the remaining nine consultants who had expressed an interest in being

involved in the study.

4.6.1. Thematic analysis

Thematic analysis @&ften used within the field of psychology and has been described in
detail by Braun and Clarke in order to standardise the process for reseafBnausm and
Clarke, 2005 It is often utilised by novice researchers as it not only provides core skills
for other forms of analysis but is seen as intuitive andigtitforward to usgBraun and

Clarke, 2006Riessman, 20Q8For this study the inductive approach of thematic analysis,
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underpinned by subjectivist ontology, lets the intricacies in the collected data be
captured. By letting the themes and assumptions develop from the text, rather than
searching for predefined themes as would be seen in a deductive approach, an
understandng of how and why things happen can be elucidated for each participant
(Ryan and Bernard, 20D3The developing themes are inherently linked with the data
collected during the study rather than the researchersvéror interest in the study topic.
The impact of the researcher themselves on the coding process cannot be removed
completely as they are an integral part of the research pro@@ssun and Clarke, 2006

Coghlan and Brannick, 2014

The process of thematic analysis as detailed by Braun and Clarke in table 4.1, was
followedto produce a rich thematic account of the whole data set in order to get a sense

of the predominant or important theme@raun and Clarke, 2006
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Stage Description

1. Familiarising yourself with the data Transcribing the data if required then
reading ande-reading the data, noting
down initial ideas

2. Generate initial codes Code features of the data systematically
across the whole data set, collate data
relevant to each code

3. Search for themes Collate codes into potential theme, gathel
all data thatis relevant for each theme
4. Review themes Check if themes make sense in relation tc

the coded extracts and then the entire dat
aStio® ¢KAa gAff ONBI
analysis

5. Define and name themes Refine the specifics of each theme and th
overall story of the analysis. Clear
definitions and names for each theme are
defined

6. Produce the report Selection of appropriate extracts, final
analysis of these extracts relating back to
the research questions and the literature
and production of acholarly report

Table 4.1 Stages of thematic analysis adapted from Braun and Clarke, 2006

A

¢CKS a0OAaaz2NA yR LI adsS GSOKyAljdzS 2F WL 4.
a computer program. The advantage of this cutting and sorting technique is that the data
can be used to describe how the themes are distributed across the interyi@yes and
Bernard, 2003 Coding started with the first line of the first transcript and progressed
through every line of each transcript in chronological order. Some codes covered more
than one line if they were within a long passage of text, amdot each line was

individuall coded, but an effort was made to code as much as possible. Each transcript
was coded by th@rimary researcheand a supervisor independently. Regular meetings

took place to discuss the developing themes and to ensure that all themes had been

identified.
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Theprimary researchewas a pharmacist with mental health experieveleo was funded

08 0(KS W[ AlKA devich Ré participants Serela®areYofxEthe time of the
study. The personal experiences and views ofpghmary researchemay have impaed

on the process of analysis and the findings. To negate this effect however the supervisor
involved with analysis and coding was a pharmacist but not a mental health specialist.
The primary researcher had also attended a course on interviewing skilieaeived

training on qualitative data analysis.

The coding process returned 135 codes in total. These were colf#ted coding table

an example of which can be found in appendixd®] then printed off and cut into

individual strips to be manuallyr@nged to reflect their degree of agreement with others
e.g. all codes relating to teaching and learning were grouped together. This initially
produced 17 themes which were subsequently further combined where differences did
not seem clear or there werespects which interlinked. The final theme which each code
fitted into was decided without reference to the original questions asked within the
interviews. There was constant revisiting of the transcripts throughout the coding and
analysis to validate thegbemes. To highlight the similarities and differences between
0KS O2yadAZ GFrydiaQ OASsa ARSYGAFASR Ay GKS

results section.
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4.7 Results

From the initial 110 recruitment letters and emails sent out ten conststagplied either
by postcard or email declining to participate and nineteen expressions of interest were
returned. There were five participants initially recruited from Norfolk (N) and five from
Suffolk (S) from the nineteen expressions of interest reddrnTable 4.2 details the

demographics of the included participants and their reference for the quotes included.

Participant  Location Age/Gender  Type of practice

reference

7 N 51-65/M Crisis resolution and home treatment tes
101 S 36-50/F Old Age

66 S 51-65/M Home treatment team Liaison/Private
8 S 36-50/M Learning Disability

69 N 36-50/F Old Age

90 N 51-65/F Forensics

77 S 36-50/F Adult

106 N 36-50/M Younger adults

57 S 36-50/M General Adult

50 N 36-50/M Adult

Table 4.2Participant demographics

There were four main themes identified in the analysis:

- Knowledgeand experience of prescribers

- Drug factors,

- Patientfactors and patient information,

- Themonitoring process and setting for initiation.

However, the theras identified should not to be seen as individual influences; many of

them potentially act in combination.
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4.7.1. Knowledge and experience of prescribers

There were some differences in opinion over who should initiate and prescribe lithium in
terms of thegrade of doctor and whether it should be a hospital doctor or a GP. The
majority of participants interviewed did not feel that lithium needed to be initiated by a
specialist and could be done by any doctor as long as they were deemed competent and if

junior doctors were supervised.

GL GKAY] 2dzyA2NBR aK2dZ R 068 AYAGAFGAYS

a2 L GKAY]l GKSé& &aKz2dzZ R03ASG G(KS SELISNR:

However one participant considered the effect that the status of the prescribgrimaae

on the patient and whether this would make a difference to them,

Gaz AF | O2yadzZ Glyd LINSAONAROGSA Al L 3

2N Y2NB LR gSNFdAZ GKBHY AF az2yS2yS St as

Although generally the participants felt that ghlades of hospital doctors could, and
should, prescribe lithium if supervised and most mentioned that a specialist should be

involved at some point in the initiation process.

The past experience of doctors involved in prescribing is taken into consmteratien

they are choosing which drugs to prescribe and competence can be seen to be obtained
from these experiences. Whether they have seen a drug work in the past or not and,
based on these experiences, how they think the patient in front of them wiiced is a

guiding factor in prescribing decisions.
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There were various sources of information used by the participahish they felt
influenced their prescribing decisions. The impact that colleagues, pharmacy and the
scientific literature they had read, and what they understood from this, were the most

influential.

GOUGKSY @2dz faz2 KI @S ayjodrieet saimgwhére y@2 dzNJ T |
know, (INTERVIEWER: yep) you professional colleagues you know and that

AYTE dfy 0S4

¢tKS dzaS 2F 20KSNJ 02ttt Sl 3dz2SaQ SELISNASyOSa
consultants who worked in a ward based environment. Howedeerthose prescribers

who were based in clinics, or saw mainly outpatients, there was less of this discussion
with colleagues and one participant even noted that they were not aware of the

prescribing practices of their colleagues.

GoKSYy Al Oz2eétthds our aminteetings are joifitetween

consultants covering different specialities on the wasd]l sit there with two

other consultants so there are three consultants sitting there in the same meeting
so again if there is a difficult one that comgsthere are three heads together

plus 20 nurses, so you know there is a lot of erm discussion and toing and froing

YR ¢Sff L GONASR (GKAA YR @S &2dz G NJ
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Here the collaborative ways of practice seen with an inpatient Sibnsére shown with
several doctors and nurses available to discuss patients and possible treatment options,

RN} g6Ay3 2y SIFOK 20KSNRa SELISNASyOSa | yR

A generational difference in prescribing practice was also bought up during the interviews

by haf of the participants,

GFNRY GKS yS6SNI ISYSNI A2y GKS 2dzy A 2 NJ
Sttt GKSNB INB o0SGGSNI RNYMzZZa a2z (KSe& g,
OFLyQl 6S dzasS GKS 1jdzS3A L LAY & get@theldfiigse 6 .

GKFG KFE@S 02YS Ayid2 MBS YIN]SG Y2NB NJ

This introduced an idea that the participants interviewed thought that newer doctors
were more likely to go for drugs that have been launched onto the market more recently
and not presabe the older drugs such as lithium. This feeling about generational
differences, and possibly a lack of knowledge about older drugs, was expanded upon
when participants were discussing teaching and learning of junior doctors and around the

promotion of duugs.

GL 2dzad GKAYy]l] GKS RNHZAA (GKFG NB OASH:
GKSNBEQa Ffyz2ad | NBaLRyaArAoAftAde NBIFE
explicit with their trainees about the drugs that they use any why and keep talking

about(i K S(Y®

Older drugs such as lithium are not marketed by anyone so there is no promotional

material or other forms of marketing for these drugs. An increased emphasis on older
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drugs, which may not be marketed, was mentioned by half of the participarnésrims of

the training and orgoing teaching of junior doctors.

When questions about guidelines were asked, most participants felt that they did not use
guidelinesasastepy-a 1 SLI HDLINBAONAROAY A YI ydz £ ¢ 0 dzi
the diagnosisvas clear and the participants were confidéhat the diagnosis was correct

and reassessed regularly.
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The impact oftie patient and their condition was much more prominent and participants
gave more weight to their learnt knowledge and experience rather than using guidelines
as a strict prescribing schema. Prescridg@ersonal preferences and knowledge about
medicineghey had used, seen used or had experience with were strong influences on

prescribing decisions.

4.7.2. Drug factors

The participants all had positive thoughts about lithium as a drug noting its efficacy in a

wide range of affective disorders.

G Sy O ogitEef] éftenldescribe it as psychiatric dettol erm because of its utility

FYR AYONBRAOGE® 68tf (2fSNIGEHSR o0& GKS

¢KS GSNNXY WLIAEOKAIFIGONRO RSGG2f Q O2dzZ Wtho S LJ

its antiseptic assaations this participant uses it to describe how useful he finds lithium
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to be in a wide variety of situations. Although the participants note that lithium is a highly
SFTAOIFI OA2dza RNHZAI Al A& o0& y2 YSikhya WLISN]
underlying element of consideration when consultants thought about which drugs to
prescribe. The ease of prescribing a drug was a factor for the majority of the participants
interviewed, with them commenting that the complexity of prescribing lithium tred

work this entails may influence their decision over which drug to prescribe.

Geé2dz {y26 AlG NBldZANBA | 0%@0)Y2NBE 42NJ

Gaz2YSiAYSa GKIG KAYRSNE) &2dzNJ g yiAy3

As there are several drugs to choose from for titeatment of affective disorders, and
the fact that patients respond in varying degrees to each of these options, the fact that
lithium requires more effort to initiate and prescribe may result in other, easier drug

options being favoured havirggnegatie impact on prescribing practices.
GLQYS &adFNLSR dzaAy3a AG wf AGKAdzY8 f Saa
NB I a@oyaé
GL GKAY]l L OGKAY]l AlG AdGQa |y dzyRSNHzaSR
know because of the ease of of monitgyih and everything else you know

O2YLI NBR (2 Fff GKS 20KSNJ RNJIZ3a ¢S dza.

alre 6S 1y296 oKIFG tS@gSt@®@HA TF2Ay3T (12 KSH

¢tKSaS LI NGAOALIYGA FStd GKFEG (GKS edmB a ONA

much as it should be in part due to the difficulties surrounding initiation and monitoring
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when compared to the newer, and somewhat easier to prescribe drugs for affective

disorders.

The generational differences in prescribing as discussed earlrer alg mentioned

again, with reference to the newer generation(s) of doctors not using it either due to a
lack of education, experience or the inherent complexities of prescribing. The fact that
lithium needs monitoring may negatively impact on the detigb prescribe it can be
countered with the fact that prescribers know what level to aim for to treat a patient and

get them well and how to monitor this.

When choosing what drug to prescribe for a patient, all the participants mentioned that

they consid®dJ 1 KS &AARS SFTFFSOU LINBPFAES 2F GK R N.

explain this to patients.

Gl G tSFrad e2dz O02dAd R GSff LIS2LX S 6KI G

f A0 K@®zY 8 ¢

In this case participant 66 felt that he was likely to prescribe older drugs for which the
side effect profile was clear and easily explained to patients than newer drugs whose side
effects were maybe slightly more unpredictable on a patient by patiensbdghere is

some confusion over what is likely to happen to a patient or a lack of complete

dzy RSNREGIFYRAY3 2F (KS &ARS STFFSOG LINRFACES
negatively affect their thoughts about prescribing that particulargiralthough all

participants had positive comments about lithium as a drug, they commented on its side
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effect and toxicity profile negatively whilst also highlighting an area of confusion or lack of

complete understanding of these effects of lithium.

Gl OGdzr tfe L GKAY]l] UGUKSNBQa az2yYS waradzy R
STFSOla Al R2Sa IyR R2SayQi Ol dzasS G2
2y O KGNS ¢

Following on from the prescriber understanding of the side effect pridfitee added
difficulties and required monitoring which goes alongside drugs with a narrow

therapeutic range, such as lithium.

GAT @2dzQ@S 320G G22 tAGHIES AG g2y Qi R2

somebody so you need it in the right soft o NI (Y78 S €

GOKS YFAY Y2YAU2NAYy3a Aa Fo2dzi FANRG 2°

NI Y B¢

As picked up by participant 77 the risks associated with lithium when outside of its
therapeutic range can be life threatening and there is aoserioverdose risk which needs

to be considered.

GLI GASyda YAIKG 208SNR24aS 2y AdG FyR GKI
not just as a psychiatrist but as someone who used to be a medical registrar erm a
lithium overdose is a really difficult thing sort out, it makes people very ill and is

v2i SFart® FYSylot S¢
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The participants are notably considering one major hazard of lithium, which is its impact if
taken in an overdose. It is variously described as messy and difficult and the potential for

this to be lethal is clearly a factor when deciding what drug to prescribe for their patients.

In addition to the riskbenefit considerations prescribers think about whaciding
whether or not to prescribe lithium, there was a clear consideration ofigalar

circumstances when lithium would just not be considered as an option.

A

GLIS2LIX S 6AGK SEA&GAY3I NBylFf REFEYIF3IS 2NJ

OF NRAIFO (MNRPOf SYa¢é

The physical health of the patient and the effect that any drug may havkisis a factor

in their decisioamaking process. There are certain conditions or circumstances under
which prescribers would not consider lithium and would choose a drug which would not
KFEgS +Fy AYLI OGO 2y GKS LI GA Syaheradrudsikeing A O f

taken.

GL g2dzZ R 221 G GKS AyGSNI OlAzyas oKI
2N Z SN @e2dz {y26 AdQa y20 dzydzadz t | :
ant-K @ LISNI Sy aAa@Ss (2 0SS 2y Syelaflthatdtdert a 21
oAGa O2YS Aya2 A0 F+ta Sttt a2 SN¥Y gKIQ

RATTSMABY OS¢

This was mainly a consideration for those prescribers dealing with the elderly as the
potential for polypharmacy is much greater in this goaaf patients due to the increase in

comorbidities with age.
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4.7.3. Patient factors and patient information

The participants commented that the presentation of the patient in front of them was a
major factor when choosing what drugs to prescribe, regarttieg specific set of
symptomsandmental and physical health condition(s). Howeuse previous response

of the patienttreatmentsis a factor in the choice of drug to prescribe. If they have had
something before that had worked for their iliness and symptoms then that drug was

more likely to be tried as a first choice.

The majority of participants mentioned the potential for misunstanding of provided
information and finding a way to expand on the provision of written information to more

of an education process. However participasvenmentions that this is a difficult

process and that there is still the potential for misundey@ A y 3 FNRY GKS LJ

perspective.

GAGQa 1AYR 2F KINR NBIffe& KIFENR G2 3Si

(KSe 6lyid FYR AY | éF& (RFG GKS& NBI

Although there is an emphasis placed on providing information,ish® guarantee that

this information is understood or interpreted by the receiver in the same way as the
giver. The provision of information and patient education has another facet to it, which is
the protection of the prescriber from legal issues surrdimg information and

development of side effects or more serious problems from treatment.
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& Y S Rlag@l Pecause if you prescribe something and you fail to inform the
patient of risk X,Y,Z and they then develop a complete heart block or whatever in

theoy K Sy GKSe& OFly &dzS @2dz 6SOl dzaS(7e2dz R

ol O1 € G SNJ

(0p))

GL R2y Qi ¢lyd GKSY G2 02Y

(101)

This is something that doctors consider when choosing what to prescribe and there were
somethought GKI G R2OG2NE YIe& OK22aS gKIG GKSe@

of medicolegal issues.

GLIS2LX S INBE FIENIY2NB FglFNB 2F AGX LI G,

GKSY GKAyYy3@0)I2 gNRYyIE

There is an acknowledgement that patients are maaire aware of their rights than
previously and are willing to complain if things go wrong in their treatment and have

become less passive and more engaged in their treatment and treatment choices.

With more of a focus on the patient side of the prescrihiadherence to drug treatment
was discussed. There were two subcategories discussed within this area. The first
covering the need for patients to take drugs and the fact that with lithium there is a

serious risk of rebound symptoms if the drug is stoppbduptly.

GL g2dad R gl yd (02 LINSAONROGS AG F2N az2y.
to take it and umm you know do the tests and and stuff and if | thought someone

gl & dzyNSftAlFLofS yR GKS@ ¢g2dz RYyQi R2 A
becau$§ G KI 0Qa y20 3IgAy3a G2 KSELI FyezySé
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GGKS RA&O2yGAYydd GA2YS G(KS NBo2dzyyR Yy,

There are risks involved with patients not taking lithium as prescribed, not only that they
will not be effectively treagd, so it is ireffect prescribing a drug that is not going to be
taken, but lithium comes with a risk of rebound mania if abruptly stopfdésk second
subtheme bought in concerns about insight and the capacity to consent to treatment.
There is a need fgratients to understand their treatment and have the insight to agree
to a drug such as lithium which requires a ldegn commitment to blood tests for

monitoring.

ALQ@S 332G | Ot SIFENJI @OASg a (2 6KSGKSNI
decisionermaR | f 42 K2¢ K2¢g O2YYAUGUGSR GKS@& |

(66)

For those patients who do not have the insight and capacity to agree to a form of
GNBFGYSYyd GKSNBE INBE LINRPOSaasSa Ay LI I OS NJ

Ay G SNEB a lor tiedding Amimad2atély with the constant reassessment for capacity.

GGKSNBE KIS 6SSy 200Fairizya oKSNBE LQ@S

AAPSY GKSY (KS AYyF2NNXYOOA2Y € SHFESG |jdz

G2F O2dzNBERS LQY |aas@a@Ay3a OF LI OAGe | ff

This assessment of capacity is an ongoing process with some patients being given

information about their drugs at a later date when they are able to take this information
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been made at the initial time of prescribing.

Over half the participants also raised the involvement of the patient in the choice of drug
to prescribe. The participants acknowledged that it was not them who would be taking
the drug and so the thaghts and feelings of the patient on their options of drugs were

strongly considered.
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G2NJ AT GKSNBQa XKdr3 Si NB (G325 yRiZ9g)YNIBITKS NI yi O

However they also acknowledged that if drug treatment was necessary there is still a
limited amount of choice available and although they may be giving the patient a choice,

it is a shortlist choice of drugs from whittie patient can express a preference.

GoKIFG L GSYR (G2 aleé Aa e2dz2ONB (F{Ay3 ;

(90)
GLOR 2FFSNI I OK2AO0S 2F (KS 2LJiA2ya L |
% S N@06)

The second aspect of this categavgs what the patient was expecting to achieve from

their treatment and what they are able or willing to accept in terms of side effects.

GoKFEG GKS LISNBR2Y ¢Fyd G2 3SG 2dzi 2F A
better, enough to you know live\eR2 dzy R Y& 26y K2dzaS 2NJ LC
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work and you know | want my whole life, active life back so what what do they

NEBEEfte 6yl 6KFG B 6KSe GNBAY3 (G2 | o

What each patient is willing to tolerate in terms of side effects is influengedhnt they
expect to gain from their treatment and the relative effects of untreated illness or side

effects on their life.

All participants acknowledged that patients need time to make an informed decision
about their treatment options. For some the pision of written information is assumed
enough to allow this process to happen, but other participants felt that this process was
more about educating the patient with more than just the provision of written
information about the treatment so that they amaore able to come to an informed

decision

4.7.4. Setting for initiation and the monitoring process

This was the only area in the analysis where there was a difference seen in the responses

from participants based in Norfolk and those based within Suffolk

One area which had a negative impact on the prescribing of drugs, such as lithium, was
the duration of contact with inpatient services. The participants felt that there was a push
to get patients out of hospital quickly, with the lotgrm care moving t@n outpatient

setting and then primary care. Without a lengthy contact period some participants felt
that lithium was not an ideal drug in these situations, and did not want to initiate it as
they would not be taking on the loAgrm management of thoseatients, their

colleagues would.
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because my contact with patients is anything from two days to six weeks |

g2dzZ RyQi YIS (K RSOA&aA2Y Foz2dzi f A0K,;

O2yadzZ GFryid ¢K2 KlFa f68y3aISNI §SNY NBaLRY:

Only the presenting symptoms &re dealt with by the inpatient consultaim the short
term for the patient tothen be discharged for the outpatient consultdot a long term
treatment plan to be formulated with the patient for the continued management of their

symptoms

G 0 KS & Qiadic thré&eSifles which surprises me they get the symptoms

lidd aKSR 6AGK SFHELNBIFGS FyR@A@J I yT | LAY

Leading on from this, however, there were differences in opinion on where lithium should
be initiated with several participantsaving had experience of starting lithium in both
outpatients and inpatients and not feeling that the setting of the patient should make any
difference to the choice of drug to prescribe. Other participants felt that lithium may be
easier to start in inp@ents, due to the ease of access to patients and results, but others
commented that patients are generally more unwell as inpatients and starting lithium in

the community may be easier.

However here were concerns raised by participants about the robussnef processes

outside of secondary care, for monitoring patients and the ease of access to blood tests.
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This highlighted some concerns that patients should not necessarily be discharged from
secondary care services unless these processes were strorgeance. In some cases

LI NOAOALI yiGa ¢2dzf R OKSO1l GKSANI LI GASyGaQ
system because they did not feel confident that these checks were going to be performed

if they did not do this personally.

GL GKAY sométia&NiBicultieNds in getting the results but we, most
people in Suffolk, the bloods at the moment are done atthe--so we can find

a2YS2yS K2 Oly I O0S#8E G§KSANI O2 YLlziSNJ

GLG FSEd ljdAGS R K20 luywRte @eAsdzcad RidII 2 T
LISNE2Y R2X L R2 GKS o0f22Ra IyR K2 f 2:

AG sl a SIHAaASNI G@B)R2 AdG @2dNBRSET 2FdSy.

For those participants who did not have access to a computerised system which collated
all bloodresults for patients and sent reminders and alerts to prescribers, there was
repeated mention of creating their own version of this system on a smaller scale for each
patient. The idea that it is negligent on the part of the prescriber to not do these tesd
know what is happening with their patients was also discussed and has links to the

medicalegal issues raised earlier.

GAT @&2dz R2y Qi R2 GKIF GO NBIdz | NI &77)@ 2dz 6 ;

GAG0Qa ANNBALRYAAOT Sible riot taskBdwivheh yoQate | O G dz

LINGAONROAY(@E) a2YSIKAYIE
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However, this role of monitoring the patient varied between participants with several
FSStAy3d:r a RSAONROSR 620Ss GKIFG AG 61 a
was beingperformed and to know what was happening with the test results, but the

practicalities of this raised other concerns and thoughts discussed later.

Several participants, who had experience of uSygtemTDM®aised the idea that such
systems were an aidtpractice, and had the ability to improve the quality of care and

reduce the numbers of incidents due to adverse effects.

{2 L GKAYy]l] GKS fA0GKAdzY RIFIGFo6FasS KIa

GKAY]l A0Qa KdASte& AYLNBRASERSOKS G KHzii QA G

demonstrable possibly even including the number of side effects and so on that we

(D’

KIS 4SSy L ¢g2dzZ R SELISOG KIFa LINEOI of

GFrad b2NF2f1 L f20SR (0KS f dgleklsamichRdfed | o |

YR SNJ O2YAy3a o601 G2 {dzFF2 1 FStd €A

They also highlighted that computerised systems gave prescribers the ability to oversee a
large cohort of patients, and see any trends emerging in the data reddategroups or

individual patients over time.

GoAGK GKS fAGKAdZY RFEGFOF&AS &2dzBO)BE adA:

Grtaz2 GKS GNBYyRa FT2N 6KS AYRAGARdzZ £ LI

aft AL Y3 SPSy (K2d54B) A GQa Ay (GKS y2NYI
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The computerised system as described here allows for slow changes in individual

LI 6ASyGQa of22R (GSad NBadzZ Ga G2 6S LAOLSI
lithium-treated population.Those participants who used a computerised systelirtiiat

more than one person, the prescriber, getting the blood results was a good system,
allowing for a second person for whom that is a particular part of their job to get notified

of test results.

GL GKAY1l AdGQa FIFydl aidAforwhoklthatis #heiryob éry S
Fd €SFrad Aa | LB NWPPE a2NI 2F GKSAN RI
GUKAY]l I Oldztte A0GQa ljdzAGS | 3I22R aea

(s}
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LISNBE2Y 6K2 1S§WE GKS RIGIOF &

This was discussed alongside the idea that sometimes frontthfieasid prescribers are
not always best placed to receive such results as they often have their attention or time

pulled in multiple directions.

Gaz2yS2yS StasS ySSRa (2 0SS | -teemivewandll O1
think that all of those rolg are important in the NHS, front line staff are often

oFGOGSNBR | NA&zyR (22 YdzOKE

The patrticipants also raised the question of whether GPs or primary care, who are
conducting the ongoing monitoring, are the most appropriate people to receive test
results and act upon them. The participants commented that if they had their attention or

time diverted, within a specialist area, then a GP is likely to suffer this effect even more.
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Although the need for strict monitoring systems was important, the participatgo

highlighted the need for someone to look at and respond to the results.

GL GKAY]l GKSNBQa 06SSy || F20dza 2y R2AY:

(8)

L YSIYy GKSNB Aa y2 LRAYyG GF1Ay3 &2dz
& 2 dz®@it\gBing to look at them and act on them you might as well not of

020KSMERE

Without the results of the blood tests being looked at, the responsible clinician for those

LI ASyGa gAft y2G o0S oftS G2 | OG yhofbel KSY

picked up on and the slower, creeping changes may not be seen.

Some participants suggested that the lei@gm monitoring and prescribing of lithium
would be suited to an outpatient clinic, in particular for patients who were mentally
stable and mg not have much other contact with specialist services. In current practice
once patients are stable, prescribing responsibility for lithium passes to primary care
under a shared care agreement. If their treatment maintains their mental stability they

could be discharged from mental health services completely.

G2 KSYy LISNKI LA (KS LIAOKAFGNRO aLdaf A3l

y20 dzysStf>s 6KAOK A& 2F O2dzNBS@F y23iKS|

Ga2 L R2Yy Qi 1y26 GhedobinstatMavadlitiundl y 68

Y2YAG2NARAY 3T Of AyAO tA1S e2@)1y2s tA1S
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The consequence of patients being well treated and maintaining mental stability is that
they do not have such a high intensity of psychiatric help rgadiailable and this could

be an area where the use of a specialist clinic could allow for ongoing monitoring as well
as links to secondary care for easy access back into specialist services if raffuted.

good link between primary and secondary carethe use of a lithium database,
participants commented that they were happy discharging patients back to primary care

and for GPs to continue with lithium monitoring.

GAY GSNX¥a 2F Y2yAU2NRAy3I AF GKSe Kl @S
thelil KAdzy RIFGFolasS a2 ¢gSQNB | OlGdz tfe |dz

Dt 450)

GO2YOAYlGA2Y 2F | fAOGKAdzY RFEGFOIF &S LI

GKIF GO &2dz O02dzf R RAAOKI NS LIS2LX S FTNRY .

However, in some cases this ditll rely on primary care being open to discussing the
patient with secondary care if needed. There were some cases where communication
between primary and secondary care, particularly surrounding the reporting of ongoing
monitoring results, was not aslbast as the participants felt it could be with a knemk

negative impact on clinic times and resources.

GFryR y20 2yfeé R2Sa Al wft AGKAdZY Y2y Ald2

1y26 AF A0Qa KILIWSYSR 2N yabhaliSR{8ARA yil

GoeKSY A0Qa R2yS ot AGKAdzY Y2yA(G2NARAYy 36 |

Fy@UGKAY3 a2 @2dz 1y26 O02YYdy(0OF A2y O
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Some areas of practice required the patient to have links with both primary and
seconday care with one doing the monitoring and prescribing, and the other providing
ongoing advice on treatment, communication between the two is needed for this process
to work. Any lack of communication about what is happening with patients can lead to
clinicswhich cannot perform as needed due to incomplete knowledge surrounding the
monitoring and results or the fact that no monitoring had occurred. Those consultants
who had a good relationship and communication between primary and secondary care or
were usedo using a lithium database were comfortable discharging patients back to
primary care and for GPs to continue with lithium monitoring. This suggests that the need
for an outpatient clinic or the patient remaining under secondary care services is negated
by the use of robust monitoring systems. This allows for patients to be discharged from
secondary care services and managed within primary care with the consultant and other

selected healthcare professionals retaining oversight to monitor levels.
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4.8 Inte rviews discussion

This is the first studgliciting the views and perceptions of consultantsrking within a
Mental Health Trust on the factors affecting their prescribing decisions with a particular
focus on lithium. Although this has had many other tyjod research conducted around

it, is still an old drug and there has not been a focus on whether the same factors as for

other drugs are influential when it come@sescribing decisions

The two main domains and factors influencing prescribing decisiolfedpaut from the
literature review for this chapter were all reiterated in our results along with some other
factors such as the setting for initiation and the monitoring process which is more specific

to drugs such as lithium which require therapeuticigimonitoring.

Although the scientific literature is important in providing further knowledge about
medications and clinical cases, the application of this knowledge and discussions with
colleagues or pharmacy are much more influential when choosing winigis to
prescribe. This echoes the findings from previous stu@eslis, 2007Schumock et al.,
2004 Gill et al., 1999McGettigan et al., 20Q1jungberg et al., 20QProsser and Walley,
2006 Denig et al., 2002bIt hasbeen shown previously that habitual prescribing
practices are relatively common, particularly in primary g@renig et al., 2002b Denig

et al., noted that general practitioners, who were the focus of their study, did not have
wide range of decision behaviours with almost 40% of the transcripts showing habitual
behaviour when prescribing. This is reflectedioy multiple papers referenced in the
literature review for this chapter expanding on the familiarity with certaingsrand

previous practical experience with them being influential factors in decisions to prescribe
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these druggChowet al., 2014 Hajjaj et al., 201(Rajendran et al., 2015hepherd et al.,
2014 Denig et al., 2002H_jungberg et al., 20QMcGettigan et al., 20QTTan et al., 2009
Hedenrud et al., 201,3McIntosh et al., 2016 Ths was also reflected in our research with

a familiarity with particular drugs and whether they had been seen to work before in
similar situations leading our participants to be more likely to choose those drugs before.
These experiences also influence@gribing decisions in another way, with the
competence of the prescriber being raised, and with the thought that there should not
necessarily be any restrictions on the grade or type of doctor who could prescribe
complex drugs such as lithium, as longapecialist is involved and the initial prescriber

is deemed competent. Where collaboration with other colleagues is available such as in
ward-based environments discussions were considered influential for making prescribing
decisions where there are pealps slightly more complex cases. This expands from
previous research which has not picked up on this facet before, with most focussing on

primary care where this sort of knowledge exchange is not as readily available.

The fact that the older drugs are n¥tl NJ SG SR 2 NJ WLIdzAKSRQ (2 LJ
as the newer drugs, was considered detrimental to drugs such as lithium. The influence of
pharmaceutical representatives and their marketing material has been shown to have an
impact on the first stagesfalecision making around new drug prescribing or for the use

of specific drugs in situations where an advantage may be perceived over (@nesser

and Walley, 2006Jones et al., 20Q1jungberg et al., 2007The consltants interviewed

felt that this impact of marketing, or a lack thereof, was apparent in a generational
difference in prescribing practices. They felt that newer doctors were more likely to

prescribe newer drugs that had come onto the market more recemtith older drugs
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being somewhat underused. It was felt that there needed to be an increased emphasis on
these drugs which are not actively marketed, such as lithium, to ensure that they are not
underused due to a lack of knowledge. However, the lackftafence of guidelines on
prescribing decisions was echoed in this study as had been picked up previously in studies
investigatingorescribing schema. Guidelines are used as just that, a base to be used
initially to guide treatment choices, but other factoare more influential in making

prescribing decision@erlis, 2007Schumock et al., 200&ill et al., 1999 As guidelines

are not really used by this group of specialists in theiragtay practice this may mean

that juniors, who do not have the older drugs marketed hhermn, may be unaware of their

place in treatment.

There was also no mention of costs raised by the consultants in this study which has been
previously seen as an influencing factor in previous studies, with prescribers conducting
costbenefit analysigHiggins and Tully, 20D5However the costs of a service such as
SystemTDM® has been raised as an issue by funding bodies who feel that if monitoring is
done in line with the Qualy and Outcomes Fraework, see bapter three, this is

sufficient and the finances required to implement SystemTDM® are not in line with any

additional advantages it would add to practi@nderson, 201p

Where drugs need therapeutic monitoring the ability of the patient to engage with this
has previously been a concern and a key factor in deciding what drugs to prescribe,
particularlyfor rural communitiegCutts and Tett, 2003 This is also reflected in several
ways when the decision to prescribe lithium or another drug is maderiske associated

with prescribing lithium, which has a narrow therapeutic range and the potential for

126



toxicity, were raised and linked to the needs for rigorous monitoring processes. There
were variations in confidence that these monitoring processesccbaldone in primary

care, without any link to secondary care specialist services. In cases where the robustness
of this service was not clear, other drugs were more likely to be chosen which did not
require this level of monitoring. This complex process\also a negative factor on the
LINSEONROAY I 2F fAI0KAdzY 6A0GK RSOAAAZ2YA 0SS,
Computerised systems were seen as a positive factor and if these were in place alongside
good communication between sectors of practitiee negative factors on decisions to

prescribe complex drugs or drugs which require monitoring were negated.

Computerised systems can allow changes in individual patients monitoring results to be
seen, as well as any trends in the data for the wholetedaopulation which may

require further investigation. These individual changes could be large or small creeping
changes that may be important in terms of ongoing side effects and potential toxicity for
drugs such as lithium. The fact that more than oeeson gets to see the results for all
patients is thought to help in the loAgrm monitoring of patients as prescribers and

front line staff have their attention drawn in multiple directions over the course of a
working day and following up on monitorimg their own may be an area of practice that
gets missed. This sort of centralised results and reporting system for blood test
monitoring has been in place for other complex drugs such as clozapine and warfarin in
order to improve the quality and outcomed the drug monitoring conducte(Steinman

et al., 2011 Hickey et al., 2014.uchins et al., 1998The dynamic process of actively
monitoring the benefits and harms of the prescribed drugs ovaetinot only focussing

on the initial prescribing decision is essential and this process comes across in the
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concerns about the ownership of the prescribing decision and thetemg follow-up of

patients raised by our participants.

Appropriate prescribig requires some form of rigkenefit analysis encompassing the
effects of any untreated illness and the side effect profile of the drug for each particular
patient and their lifestyle, as well as risks posed by drugs with a narrow therapeutic range
as menioned above. This was discussed by Higgins and Tully who commented that
consultants in previous studies have shown a more holistic view of appropriate
prescribing with this encompassing the need for some form ofb&siefit analysis taking

into account tke patient as an individugHiggins and Tully, 20Q%supported by the

resultsfrom this study

This is a complex process and Zetin coined the phrase psychopharmacohazardology in an
attempt to enmmpass this allZetin, 2004. The prescribing of multiple drugs, known as
polypharmacy, is becoming more of an issue, not only with an aging population but the
increasing prevalence of chronic diseafasjakumpu et al., 20Q2Vise, 2013 Mental

health patients will not only presentith their psychiatric condition which needs treating
but may also have chronic physical health conditions for which they are required to take
drug treatment. Interactions of the drug to be prescribed with not only other conditions
but any drugs being uskto treat these conditions was considered when choosing a
treatment option.Adherence, consent and the ability to make an informed decision were
new factors in the prescribing decisions raised in this study, particularly in relation to
lithium itself dueto the longterm monitoring and severe rebound effects if abruptly

stopped(NICE, 2014aoncrieff, 1995.
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Several participants expressed frustration around the service configuration where they

are treating patients without being able to see them through to successful treatment
conclusions, merely getting them well enough to be managed in the community.

Nationdly within mental health services there is an inpatient/outpatient functional split
model of consultant psychiatrist care. This represents a change over the past decade from
0KS aSO02NAASR Y2RSt Ay GKAOK | aswym@esS O
journey of cargBegum et al., 20231In the current model of care a patiewill see

patients may well see four or five different consultants throughout one episode of illness
and they may even be in separate geographical locatfopser, 2013 This goes some

way to explain the reluctance by the inent consultant to make a lonrterm treatment

choice as they will not be looking after the patient in the lonrtggm. They are therefore

less likely to initiate the drugs used for letegm treatments as the initiating doctor will

not be the one who cormues to see the patient. This had an impact on the prescribing of
lithium in that, once again, the consultants interviewed were not likely to initiate it as

often as they maybe would have liked if they were based in acute or inpatient services.

4.8.1. Strengths and Limitations

This study focusses on the views and perceptions of ten consultants working within NSFT
on factors that influence their prescribing. The response rate for the slldwed for a
sample size to reach data saturatjomith more cosultants expressing an interest to
participate than was needed for the interviews to reach data saturation with consultants
working within a wide variety of areas of specialismreplying( S 2 LJG A2y 2 F |

LI NI A OA LI S LiacéedsedhoNBsonsé bydmakdnty @dninent the option
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to refuse(AbiHabib et al., 2004/anGeest et al., 200.7From the 110 consultants invited
to participate in the research only 19 replied with an expression of interest, a response

rate of only 17%.

Theconsultantswvho responded expressing an interest in being involved in the shady

have been those who had stronger opinions on either lithium or prescribing practices and
may not reflect the views of those consultants who maybe do not have such sti®ng.v
Although not specified during recruitment, only prescribers of lithium ended up being
interviewed and all had very positive comments on lithium as a drug. Gaining the views of
consultants who actively did not prescribe lithium or did not feel posliyiabout it may

have added further to the analysis, gaining additional insight into reasons why they did
not prescribe it and the impact of negative feelings about the drug on their practice.

However, the objectives of this studyere achieved.

The intervews were conducted by a pharmacist and the participants were aware of this
from the outset. This may have influenced the way that they felt they could talk about
prescribing decisions for their patients. It was made clear in the participant information
sheet and at the start of the interview that they were free to say anything and decline to
answer questions if they wished, and that nothing would leave the room afterwards

unless an issue raising a concern of professional misconduct or negligence wasedisclo
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4.9 Conclusion

This study supports some current beliefs about prescribing decisions surrounding the
familiarity of prescribers with certain drughe implications of the practicalities of
therapeutic drug monitoring (TDM#onitoringwhen requiredand the impact of
promotion and marketingThis study also adds detail to prescribing decisions for older

drugs and those within a specialist area, with some restrictions on their prescribing.

There is a continual process of reassessment and confirmiragaaskis for the types of
patients seen by our participants, which may not be seen in other areas of practice,
leading to less of a reliance on guidelines for treatment choices. The idea of an outpatient
clinic for the ongoing prescribing and monitoringitdfium was raised and would seem to
alleviate some concerns as well as aiding the monitoring process. The link with specialist
services, if needed for reassessmant a continual riskbenefit analysis of the current

treatment, could be achieved in an tpatient clinic setting.

Although there are current shared care guidelines for the prescribing and monitoring of
lithium, the participants interviewed did not convey complete confidence in the processes
in place once patients were discharged from hosptatommunity services. Within

Norfolk, where SystemTDM® is in operation, these concerns were allayed as the
participants commented that they knew that all of the relevant people involved in that
patients care, as well as someone managing the database gvibeukept informed of

blood test results.
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The prescribers within our study were very focussed on patient information and

education and their involvement with treatment than has been highlighted in previous
studies. Concerns were raised about the way thider drugs are treated within the

training program for doctors and psychiatrists and this is something that will need
addressingDue to this dack of knowledge surrounding drugs negatively affects the
LINBAONROGAY T 2F (KSaS Rchdirdgiimdrigzledt @ugd il & O NJ

which they are more familiar.
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5.1 Background

Lithium has been proven to have efficacy against both the manic and depressed poles of
the illnesgMalhi et al., 201) Despite its effectiveness there are disadvantages to its use
including its narrow therapeutic rand®&TR) and its potential detrimental effects on the
kidneys and thyroidLithium is mainly excreted unchanged by the kidneys and any decline
in renal filtration rates can lehto an accumulation of lithium, which will subsequently
increaseserum levels. Thiis of particular concerifilithium is taken bylder peoplewho

have ageneral ageelated decline in renal filtration rateNICE, 2014lzhang and
Rothenbacher, 2008Until the fourth decade of life, glomerular function remains well
maintained, but after this, it is expected to decline by about 8ml/min/1.78ady

surface area per decade. However, using glomerular filtration (@€R) estimates some
populationbased studies suggest that this decline may begin after the second decade of

life (Weinstein and Anderson, 2010

Potential enal adverse effects of lithium include a decline in urinary concentrating ability,
diabetes insipidus, chronic kidney disease (including renal failure), nephrotic syndrome,
hypercalcaemia, hyperparathyroidism and distal tubular acidtses small proportion of
patientsGFR gradually declinesith some subsequently developing chronénal

insufficiency or renal failured.20.5% of the populations studig¢bitlin, 1999 McKnight
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et al., 2012. Abnormal renal function or structure is included under the umbrella term
Chronic Kidney Disease (CKD) and conyramtursalongside other conditions such as
diabetes mellitus and cardiovascular conditions, although it is frequently unrecognised.
The cost of CKBas an impact on the NHS spend within England withetstisnatedto be
£1.44£1.45 billionin 200910, which was pproximately 1.3% of all NHS spend in that
year(NICE, 2014bPrevious studies on the renal adverse effects of lithium have not
included patients with a history of lithium toxicity or included details about the number of
episodes of lithium toxicity, or otdf-range level§Zhang and Rothenbacher, 2008&his
study was an aim to use data already collected in routine care patasribed lithium

to see real life effects ooalculatedeGFR of levels used for treatment.
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5.2 Aims and Objectives

5.2.1. Aim

Theaim of this analysis was to determine if there is an association between lithium levels

and renal function.

5.2.2. Objective

The objective was to:

- Establish theelationship betweerestimated glomerular filtration rateeGFR
I F 34 S NJ MHoads 2gnth& (B months) and one year (+3 monttefjer

exposureto one lithium level within specified ranges.
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5.3 Methods

Thisstudy was limited to secondary use of information previously collected in the course
of normal care, without an intention to use it for reseh at the time of collection. It is
therefore excluded from Research Ethics Committee (REC) review, provided that the
patients or service users are not identifiable to the research team in carrying out the
researchlocal research governance approval weseived from Norfolk and Suffolk NHS
Foundation Trust Research Governance Committee prior to commencingxtaéation

The protocol and supporting doclentation is included in appendone.

SystemTDM® currently holds the following information aboutghtents registered with

the service:

- Database ID, NHS number, alternative ID, full name, address and registered GP
practice of each patient

- Date of registration

- Date ofandtest results: lithium, urea, creatinine, eGFR (2006 onwards), TSH, T4

- Riskfactors: Age >70, Impaired renal functiaiaking a norsteroidal ant
inflammatory drug NSAID, angiotensinconvertingenzyme ACE)nhibitor or
Diuretic?

tFGASYdQa, RIFGS 2F 0ANIK

2Tick box system reliant on primary care to initially provide the data upon patient registration and update

for any change in or new diagnoses
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- Gender

- Psychiatric diagnosis/diagnoses

- Current and past addresses

- Copes of SystemTDMtters sent

- Any notes relating to the patient

- Uploaded documents

- Any alerts relating to the patient such as reduced renal function/co

morbidities/prescribed interacting medications.

The clinical pharmacy team had access to the fulhdgadred onSystemTDM® arhssed
on the following data to the primary researchemce anonymised: database ID, date of
registration, date of testresuli$ Y R NB adz §a F2N¥Y f AOGKAdZY |y

birth and gender Any duplicate entriesvere removed by the clinical team.

5.3.1. Data modelling

Data modelling was done by a statistician used to working with STWAthAclinical input
on the required model from the primary researchetat&tical analysis was then

performed by theprimary regarcher

Three ranges of lithium levels were chosen to be analysed to reflect current practice and
O2yaSyadza FaNBSYSyldyY LI GASyGa ¢K2 KFER | f
and a single exposure to lithium levels between @18dmmol/L (grougwo), 1.0:

1.2mmol/L (group three) or 1.22.0mmol/L (group four)Patients with multiple
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exposures to the levels for groups two, three and four were excluded for the purpose of

this analysis.

The term exposure is used to indicate that at the time the Hltest was taken for the
lithium level the body of the patient had for that moment been exposed to that level of
lithium. The timings of lithium level testingriscommendedo be 12 hours post doser
routine monitoring, if however a patient had takenetin dose of lithium less than the
recommended 12 hours before the blood test the lithium level reading recorded would
show a slightly high level for that patient. It is not possible to tell from the data received

by the research team if any of the high d#ags were due to dose timing issues.

¢CKS NBEFSNBYOS 3INRdzL) 0 XKnadyYY2f k[0 NBFESOG:
for Health and Care Excellence Guidelines (NICE) for patients prescribed lithium for the
first time and the level to aim for in prdyylaxis of bipolar disorder (0:@8mmol/L). NICE
guidelines also recognise that the eldedyd any patients with reduced renal function

are more susceptible to the adverse effects of lithium and may respond to lower levels
hence the lower part of thisange reaching below 0.6mmol(NICE, 2008BAP, 2009

Groups two and three acknowledge the differing levels from the British Assocfation
Psychopharmacology Guidelines (BAP) and the NICE guidebrnetsup to 1.0mmol/L

are recommended by BAP for all patients requiring prophylaxis if needed and in NICE this
isreserved foWLIS2 L S 6K2 KI @S NBf I LJASR LINBJA 2 dza-
subthreshold symptoms with functional impairment whil€x& A @ A y r tfiodeiwKoA dzY ¢
present with acute mani@NICE, 2006 The BAP guidelines acknedte that higher

levels may be used in acute mania, from-1.2mmol/L, covering group thre@AP,
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2009. Group four was chosen as this is a range of lithium levels not routinely used for the
longer term treatment of bipolar disorder within the UK and would be generally

considered to be an ottf-NJ y 3 S 2wl WKAIKQ f

Estimated glomerular filtration rate (eGFR) was manually calculated using the creatinine
levels recorded oisystemTDM@nd the simplified Modification of Diet in Renal Disease
(MDRD) equatioriThe MDRD Study equation is the most thoroughly validatpghtion

for approximating GFRMyers et al., 2006 Race was not recorded on the database so no
corrections could be applied for Africakmerican patients. However within Norfolk there

is a predominantly Caucasian populati@NS, 2011 (band so not making this

correction is unlikely to have any significant influence.

5.3.2. Statistical analysis

The start ofthe follow-up for patients in the reference group was determined by creating

a pseudeexposure date. This was done by addingtiedian duration that exposed

patients had been registered on the database prior to their exposure event to the
registration date for patients in the reference graughe median duration that patients

had been registered on the database was calculated kg out the time between

teach patients registration and the first exposure event (a lithium level >1.0mmol/L). The
average time of being registered on the database before an exposure event took place
was then calculated and this figure was then usethagime to use from database

registration to the pseud&S E LJ2 8 dzZNB S @GSy i F2NJ G KS O2y (i NRf

GKS 0ft201Q F2NJ G6KS 7T Hétdilett intadeF.1LISNRA 2 RP ¢ KA
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Control group* Follow up period

Baseline 3 months 6 months (x3 months)
Database Same length of time as 2" result Follow up test
registration the mean time of
registration as exposure
groups e.g. registered in - Li - Renal
2007 pseudo exposure ir
2009 (Li data not
extracted for this
- Li model)
- Renal
Exposure groups
Database 1sthigh (H) since 2" result Follow up test
registration database registration
- Li - Li - Renal
- Renal
(Li data not
extracted for this
model)

*Control group never has a high reading

Table 5.1Detail of control and exposure groups used in this analysis.

The followdzLd LISNA2R& 2F Xo YR &AE Y2y(iK& 06po0
from 2006 for three monthly monitoringNICE, 2006By one year (£3 months) folleup
post-exposure all results had returned to within range and so this was used as the

reference group for time.

A random effects repeated measures mixed model with an interaction with time was run
using STATA SE 1hlascertain the significance of the exposure groups and-time
periods adjusting for baseline eGF®ataCorp, 201 Initially time-series analysis was
considered for this analysis but due to the naturalistic data, the time points for blood
tests were not as regimenteas are needed for this approasbthe repeated measures

model was chosemnlhere are several commands in STATA to build a random effects
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model including xtreg, anova and xtmixed. The reference and treatment groups in this
analysis are made up of differepatients However, by using a repeameasures design

for the analysis each subject serves as their own control. This means that the variability
between subjects is isolated and the analysis can focus on treatment or intervention
effects which may otherweshave been masked by subject variability. As eGFR was
normally distributed there was no need to perform any transformations on the data.
Using the simplified MDRD equation gender and age are taken into consideration when

calculating eGFR so no further asljiments were required.

The Wald ChBstatistic is used to test the hypothesis that at least one of the predictors'
regression coefficients is not equal to zero. The number in the brackets indicates the
degrees of freedom of the Cldistribution used to €st the Wald ChRistatistic and is

defined by the number of predictors in the model (12).
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5.4 Results

5.4.1. Inclusion and exclusion criteria

Patients were included for analysis if they were registeredgstemTDM®etween 2002

and the end of January 2013 and Haat at least one lithium and one creatinine reading
recorded. The reference group was made up from patients whose lithium levels never
exceeded 0.8mmol/L in the time they were registered on the databadauhitlevels
remaining in the same range for the three months after the initial test result were classed
as the same exposure. The first instance of a level within the highest group recorded was
classed as the point of exposure and the start of the follgpaperiod. After any of the
exposure events patients remaing@describedithium for the duration of the followup
periodin whichthey were included. If lithium levels over the follayp period were

recorded as >0.8mmol/L, only eGFR levels up to the tast/k lithium reading of

XnodyYY2ft k[ 6SNB dzaSR FyR FFOSNI 0KIFdG GKS |

Levels above 5.0mmol/L were not included for analysis as these were likely to have been
erroneous levels, either from mistimed sample collection,rdese or collection of blood
samples in lithiurrheparin containergWills et al., 2006 Patients who had creatinine

levels ouside of the range 3@500umol/L not included for analysis as the MDRD

equation used was not validated for levels outside of this rai@jeseorge’s Universitf

Londor). Figureb.1 shows the process of sample selection.
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Patients extracted for research team from
database (n=2712)

Excluded (n=730)

*  Didnot have at least onelithium and

h

[ Inclusion/Exclusion }

creatinine level recorded on database

4

Patientsin database with at least ane lithium level
and creatinine level (n=1382)

Excluded(n=217)
¢ Lithium levels=5,0mmal/L

Patients with a lithium exposure between 0-5.0mmol/L (n=1765)

Excluded (n=108¢)
s Creatininelevels outside range 30-1500pmol /L
[ Analysis J — (haselineandfollow up) (n=7)

*  Nissingereatinine readings atbaselineand one
or more of the periods of interest (n=1059)

Analysed (n=£99)

Group range (mmol /L):

One 0.0-0.8 (=183
Twi 0.81-1.0 (r=407)
Three 1.01-1.2 (n=38)
Four 1.21-2.0 [n=3553]
Five 2.01-5.0 (n=16)*

* Mo further analysis performed on groupfive duetothe small sample size

Figure 51: Process of sample selection for eGFR analysis

Once patients who did not have the required data recorded to enable analysis had been
excluded, there were 699 patients left fmrclusion. There were only 16 patient records
with levels recorded 2.05.0mmol/L so no further analysis was performed on this group
as the small sample size is associated with a lack of statistical relikgailiigg 683

patients for the analysidables5.1 and 52 detailthe baselinedemographics othe

patients who were included for analysis in total and split by exposure group.
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Gender Age

n= Female <20 2029 3039 4049 5059  >60
683 407 1(0.1) 28(4.1) 67(9.8) 115 (16.8) 136 (19.9) 336 (49.2)

Table 52: Single exposuredseline demographics (all figures are number, (%))

There was a higher percentage of females than males in this sample, with nearly half of
the sample ages >6The following table details the demographics of the sample patients

after being separated by exposure groups.

Gender Age

Exposure group n= Female <20 2029 3039 4049 5059 >60
<0.8mmol/L 183 101 (55.2)0 (0) 9 (4.9) 26 (14.2)41 (22.4)36 (19.7)71 (38.8)

(group 1)
0.81-1.0mmol/L 407 251 (61.7)0 (0) 16(3.9) 34 (8.4) 62 (15.2)79 (19.4)216 (53.1

(group 2)
1.01-1.2mmol/L 38 24 (63.2) 0(0) 1(2.6) 4(10.5) 3(7.9) 9(23.7) 21 (55.3)

(group 3)
1.21-2.0mmol/lL 55 31 (56.4) 1(1.8)2 (3.6) 3 (5.5) 9 (16.4) 12 (21.8)28 (50.9)

(group 4)

Table5.3: Single exposurbaseline demographidsy exposure groufeall figures are
number, (%))

In all exposure groups there were a similar number of males and females and variation
across age group¥hose patients included aged >60 have a more uniform distribution
across all expgure groups, whereas for those aged <60 there is more weighting towards

the patients being in exposure groups 1 and 2.

Using the xtmixed command which performs a multilevel migédcts linear regression,
being in exposure groups three or four leadst@d Iy A FA OF yi RSONBSI &$§

months followup (interaction p=0.047 and p=0.040 respectively). No other main effects
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or interactions were significant, suggesting that eGFR levels seem to recover over time.

Table5.4 shows the results of this analysis

Independent variable Coefficient (95% CI)* p
Exposure

0.81-1.0mmol/L (Group 2) 0.23¢1.75t02.24) 0.814
1.02-1.2mmol/L (Group 3) 2.78 ¢2.11t0 7.68) 0.266
1.21-2.0mmol/L (Group 4) 0.43 ¢3.48t04.44) 0.834
Time

o Y2y iKa(Timel) -0.35¢2.17t0 1.47) 0.705
6 months (x3 months)(Time 2) 0.83 €0.82t0 2.50) 0.322
Exposure X Time interactions

Group 2 X Time 1 -1.16 ¢3.42t0 1.10) 0.314
Group 2 X Time 2 -0.57 ¢2.72t0 1.58) 0.603
Group 3 X Time 1 -5.18 ¢10.3t0-0.08) 0.047
Group 3 X Time 2 -1.91 ¢7.13t03.31) 0.473
Group 4 X Time 1 -4.45 (8.70 t0-0.19) 0.040
Group 4 X Time 2 -2.29 (6.61t0 2.02) 0.298

Wald ch#(12) =2947.86 Prob>chi=< 0.001

Table5.4: Random effects repeated measures mixed mddsing xtmixedjo predict
eGFR, adjusting for baseline eGFR.

In this analysis th&Vald chf value has a significanod < 0.001 so we can conclude that
the parameters associated with these variables are not zero and so should be included in

the maodel.
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5.5 Discussion

The results from this analysis show that a single exposure to a lithium level >1.0mmol/L is
associated with an increased risk of renal impairment in the first three months after
exposure. However, bsixmonths (£3 months) there is no detable difference from the
mean baseline eGFRhe decline in eGFR seen in the three months after the exposure is

not likely to be clinically relevant unless this decline in eGFR is sustained.

The results of a retrospective cohort study conducted recemtoned that any exposure

to lithium is associated with an increased risk of renal fai{Mese et al., 20)4The

Close study was a retrospective cohort study using a database examining the tsk to renal
hedth for patients who had been prescribed lithium in primary care compared te non
users of lithium. The comparison between users and-users of lithium was not
something that was able to be done as part of this thesis due to the nature of the data
used fa the analysisDue to the design of th€lose et al.study the role of duration of
treatment with lithium and any variation in this risk to renal function for different serum
levels could not be determineldowever they did determine thahe everuse of lithium

was associated with an increased hazard ration for renal failure when compared-+o non
users of lithium with an absolute risk which was age depen@€luse et al., 20)4Inthis
thesis the comparison of different lithium level ranges compared to a reference group
meant that any variations in the risk from single exposures @sé¢tranges could be
determined.Clinically being able to determine if the number of exposures the kidney has

from different lithium levels and the duration of these exposures is relevant for continued
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monitoring or if it is the degree of the lithium level that determines the impact on renal

function.

Variability in the measurement of plasma creatinine could lead to gharn GFR of up to
5ml/min in individual patients. This is unlikely to require any action to be taken unless this

change is sustained or there is further deterioration picked up by regular monitoring.

The mean age of the population studied was 60, whscslightly higher than the means
seen in previous audits or studies of-88(Collns et al., 2010Close et al., 2034

Compared to the rest of the UK, Norfolk has a higher percentage of the population over
the age of 65, so this higher mean age was expected for the sample. This sample is
representative ofagroup of patients at higher risk for the renal effects of lithibut one
confounding factor is that an agelated decline in renal function may be overshadowing
any effects of lithiumAccording to a review performed on previous studies by Rej et al.,
examiningchronic kidney disease in lithivireated older adultsin mixedaged

community samples of lontgrm lithium users the prevalence and incidencesefere

renal disease varying fno stage IW CKD, end stage renal disease or renal replacement
therapy is 0.8§2 %and in patients aged >55 prescribed lithium theakence of renal
replacement therapy is estimated to be 1.5%. These estimates suggest that results from
previous studies in the elderly population echo findings from mixed age sasphbss
thesisdata can be considered representative for UK practiceutstipnseven with the

slightly older population that other studigRej et al., 2016
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5.5.1. Strengths and limitation s

Estimated GFR was used for this second analysisiue to laboratory reporting

standards this is only available routinely for patients from 2006 onwards. The eGFR was
therefore calculated for all patients using the simplified MDRD equation. As eGFR is
affected by age, fractional agage in decimal yearsjas used in the analysis to minimise
this impact.Well known risk factors for declines in renal functaure to chronic kidney
diseasq CKD)nclude diabetes mellitus, hypertension and cardiac dis€B$€E, @14b).

Data about any of these conditioasid other risk factors for CKiere not reliably

recorded on the database and could not be adjusted for in the analysis. In this analysis
only one year poséxposure was used as a follow up period, althougmigoing work
expanding on this research a longer folloyw period will be used. Without a longer

follow up period and the full analysis of single and multiple exposures of various lithium
levels it is not clear whether the kidneys daily recover from tle impact of the diffeent

lithium level exposures.
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5.6 Conclusion

These analyses only looked at the impact of single exposures to a range of lithium levels
on creatinine and then on eGFR. The short follgnperiods, further broken down in the
eGFR anadys shows that the kidneys may be able to recover the decline in renal function.
It is still not known howeverif the associated decline in renal function is additive if there
are multiple exposure®etermining if the number of exposures the kidney hasf

different lithium levels and the duration of these exposures or if it is the degree of the
lithium level that determines the impact on renal function is clinically relevant for
continued monitoring. Currently this analysis suggests that even shortégpasure to
elevated lithium levelss associated witl significant impact on glomerular renal function

and regular monitoring of lithium levels and timely responses to these levietp@tant.
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6.1 Background

Lithium is an important treatment option for the prophylactic management of bipolar
disorder but the effects on rendlinction are poorly understood. It has not as yet been
confirmed whether the kidneys can recover from the decline in renal function shown
after single exposure® elevated lithium levels or if theegative relationshipf multiple

or longerterm exposure®n renal functiorare additive.

During the course of this research national guidance has changed on the frequency of
monitoring required for lithium NICE now recommendsx monthly lithium levels as the
routine after the first year of treatment rather #n the previously recommended three
monthly monitoring(NICE, 2014aThis change was due to nandherence to the three
monthly recommendations and the cost of unnecessary investigafi®asire, 2014Rej

et al., 2013. The results in the previous chapter led to a change imtheguidelines
which recommendd more frequent monitoring in certain groups of patiertgt now

includes the addition of the last bullet point regarding previous lithium levels recorded

1 older people,

1 people taking drugs that interact with lithium,

1 people who are at risk of impairgenal or thyroid function, raised calcium levels
or other complications,

152



1 people who have poor symptom control,
1 people with poor adherence,

1 people whose last plasmahium level was 0.8 mmditre or higher.

(Bazire, 2014ANICE, 2014a

It has been repeatedly noted in local and national audits that the recommended rates for
serum lithium levels and eGFR monitoring are not being met which potentially puts
patients at risk for renal adverse effeRej et al., 2016 At the moment patients need to
have blood tests multiple times per year for the duration of their trearnédf knowledge

can be solidified surroundine relationship between lithium serum levels and kidney
function thisrecommendationrmight be able to change for clinic&asonsand not cost

reasons or a lack of adherence to guidelines.
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6.2 Aims and Objecti ves

6.2.1. Aim

The aim of this analysis was to determine tke&tionshipof double exposures of various

lithium levels on renal functiomeasured by eGER

6.2.2. Objectives

The objective of this analysis was to:

- Establish theelationship2 Yy SDCw I T (s@Midnth§q+8 thghihR @nd

one year (£3 monthsfter exposure to two lithium levels within specified ranges.
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6.3 Methods

Thisstudy was limited to secondary use of information previously collected in the course
of normal care, ihout an intention to use it for research at the time of collection. It is
therefore excluded from Research Ethics Committee (REC) review, provided that the
patients or service users are not identifiable to the research team in carrying out the
researchlocal research governance approval was received from Norfolk and Suffolk NHS
Foundation Trust Research Governance Committee prior to commencing data collection.
This is an extension of the initial research detailed in chdipterand so follows the same
protocol in appendibone. The information held by SystemTBA4 detailed in the

previous chapter.

6.3.1. Data modelling

The ranges of lithium levels used in this analysis were the same as those described in the
previous chapter following the same reasoning:-0.8mmol/L (reference group), 0.81
1.0mmol/L (group two), 1-1.2mmol/L (group three), 1.22mmol/L (group four) at
2.01-5mmol/L (group five). The objective of this analysis was to establistetagonship

of double exposures of different lithium levels on renal function. Lithium $exedorded

at routine intervals andhosetaken immediately after an anomalous wnexpeded

resultwere used for the data modelling.

From the previous analysis the level at which a signifinegative associatiowas seen
on renal function after a single exposure was >1.0mmaNle to this groups three, four

and five were combined for this analysis. Each group was then coded with a single letter
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or symbol: missing value  @®-®.8nEnol/L =6L£, 0.811.0mmol/L =<, 1.0:5.0mmol/L

= dHe for simplicity

The start of followup for patients in the reference group was determined by creating a
pseudaeexposure date. This was done by adding the median duration that exposed
patients had been registered on the database prior to their exposure event to the
registration date for patients ithe reference groupThe followdzL) LISNA 2 Ra 2 ¥
months (3 months) are in line with the UK guidance from 2006 for three monthly
monitoring. As moseffectsoccurred by six months (x3 months) this tiperiod was

used as the reference group for tem

Once patients who did not have the required data recorded to enable analysis and those
remaining were classified by pattern of exposure there were five groups included in the
analysis. The other pattern groups that were possible either did not oc¢bheisample

at all or they had too small numbers to consider including for statistical analysis.

6.3.2. Inclusion and exclusion criteria

Patients were included for analysis if they were registeredgstemTDM®etween 2002
and the end of January 2013 andcat least one lithium and one creatinine reading
recorded. The reference group was made up from patients whose lithium levels never
exceeded 0.8mmol/L in the time they were registered on the database. Lithium levels
remaining in the same range for therde months after the initial test result were classed

as the same exposure. The first instance of a level within the highest group recorded was
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classed as the point of exposure, as the previous analysis looked at single exposures the

start of the followup period for this analysis starts at the second exposure.

Readings were included following a level >1.0mmol/L up to the point at which another
level in this range occurred. A further 12 months with all results being in the range 0.0
0.8mmol/L was used asé¢htime period before the recorded results for that patient could

be used again. This was the length of time suggested as the earliest point for renal
recovery to be consistently seen after an acute kidney injury epifddeedo et al.,

2012. Levels above 5.0mmol/L were not included for analysis as these were likely to have
been erroneous levels, either from mistimed sample collection, overdose or collection of
blood samples in lithiurmeparin containergWills et al., 200% Patients who had

creatinine levels outside of the range-2600umol/L not included for analysis as the

MDRD equation used was not validated levels outside of this rang&t George's

University of London

6.3.3. Statistical analysis

Estimated glomerular filtration rate (eGFR) was manually calculated usingetenme
levels recorded oi®ystemTDM@nd the simplified Modification of Diet in Renal Disease

(MDRD) equation as in the previous chapter.

A random effects repeated measures mixed model with an interaction with time was run
using STATA SE 1fhlascertan the significance of the patterns of lithium exposure and
time-periods(StataCorp, 2011 The reference and treatmeigroups in this analysis are

made up of different patientsHowever by using a repeatl measures design for the
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analysis each subject serves as their own control. This means that the variability between
subjects is isolated and the analysis can focus eatinent or intervention effects which

may otherwise have been masked by subject variability. Using the simplified MDRD
equation gender and age are taken into consideration when calculating eGFR so no
further adjustments were required. The data for both MDRNnd residuals were normally
distributed and were checked for outliers and heteroscedasticity. As eGFR was normally
distributed there was no need to perform any transformations on the datee LL

exposure pattern (group 5) and the 1 year (3 months) fpegod were used in this

model as the reference groups.
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6.4 Results

Estimated glomerular filtration rate (eGFR) was manually calculated using the creatinine
levels recorded oisystemTDM®@nd the simplified Modification of Diet in Renal Disease
(MDRD)quation as detailed in the previous chaptéables 6.1 and 62 detail the
baselinedemographics ofthe patients who were included in the analyaisd then further

by pattern group There are a larger number of patients included in this analysis than the
single exposure analysis due to the fact that in the previous analysis only eGFR levels up
to the last known lithium reading of 0.8mmol/L were included and after that the patient
was not included in the analysis whereas those patients are able to be @ttlndhe

different pattern groups for this analysis, including pattern groups HH and HS.

Gender Age

n= Female <20 2029 3039 4049 5059 >60
777 461 (59.3) 1(0.1) 29(3.7) 72(9.3) 122 (15.7)166 (21.4) 387 (49.8)

Table6.1: Double exposure baseline demographics (all figures are number, (%))

There was a slightly higher percentage of females than males in this sanglegarly

half of the sample ages >60. The following tgl8l2)details the demographics of the
sample patiats after being separated by exposure groupsvould have been expected
that the database would have reduced the number of patients with repeated exposures
to levels >0.8mmol/L, however due to the lack of clinical information able to be provided
to the researchers for this analysis clinical decisions and reasons for any high levels
cannot be explained so it is not possible to know if these repeated exposures are

intentional for example, for use in manic episodes.
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Gender Age
Patterngroup n= Female <20 2029 3039 4049 5059 >60

H. 40 20(50) 0(0.0)0(0.0) 4(10.0) 5(12.5) 13(32.5) 18(45)

HH 31 22(71) 0(0.0)0(0.0) 3(9.7) 1(3.2) 3(9.7) 24(77.4)
HL 178 116(65) 0(0.0)3(1.7) 11(6.2) 21(11.8)36(20.2) 108(60.7)
HS 38 25(66) 0(0.0)2(5.3) 4(10.5) 3(7.9) 8(21.1) 21(55.2)
LL 490 278(57) 1(0.2) 24(4.9) 50(10.2) 92 (18.8)106(21.6) 216(44.1)

Table6.2: Double exposure baseline demographics (all figures are number, (%))

The pattern group refers to the following exposures:

H.= 1.025.0mmol/L then missing value

HH= 1.015.0 then 1.035.0mmol/L

HL= 1.015.0 then G0.8mmol/L

HS= 1.015.0 then 0.811.0mmol/L

LL= 0-0.80 then 60.80mmol/L

There was more of a difference in the percentage of males and females in this analysis at
baseline. Three groups had a larger percentage of females than at baseline (HH, HL and
HS) and there was alsqeeatervariation in the ages seen in eachtloé pattern groups

at baseline. Hwever, all showed a similarend towards the majority of patients being in

the oldest age bracket.

Anon-significant,increasen eGFR is seen fpattern groups H., HH and HL at time period

on and a norsignificant increase ieGFR is seen for pattern groups H. and HS for time
period two. A norsignificant decrease in eGFR is seen for pattern grbikpat time

period two and HS at time period on€he interaction of pattern and time is significant
onlyfor pattern three (HL)showing asignificantincreaseh y SDCw | 4 XYp Y2y

after the second exposure event §=00L). Table 63 shows the results of this analysis.
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Independent variable Coefficient (95% CI)* p
Pattern

1=H. -5.11 ¢8.94 t0-1.28) 0.009
2=HH -4.93 ¢10.6 t0 0.72) 0.087
3=HL -2.66 ¢4.62 t0-0.71) 0.008
4 =HS -4.22 (8.36 t0-0.09) 0.045
Time

o Y2y iKa(Timel) -1.89 €2.73t0-1.05) <0.001
6 months (x3 months)(Time 2) 0.39 (0.46t0 1.23) 0.368
Pattern X Time interactions

Pattern 1 X Time 1 1.28 ¢2.34t0 4.89) 0.489
Pattern 1 X Time 2 2.22 (1.14t05.57) 0.195
Pattern 2 X Time 1 3.56 ¢€1.75t08.87) 0.189
Pattern 2 X Time 2 -3.54 ¢9.07 to 1.99) 0.210
Pattern 3 X Time 1 3.30(1.63t04.98) <0.001
Pattern 3 X Time 2 -1.56 ¢3.21t0 0.08) 0.062
Pattern 4 X Time 1 -0.01 ¢3.60t0 3.59) 0.998
Pattern 4 X Time 2 0.02 ¢3.60to 3.65) 0.989

Wald cht(15) = 3536.14, Prob>éhi < 0.001

Table6.3: Random effects repeated measures mixed model to predict eGFR, adjusting for

baseline eGFR.

In this analysis the Wald éhialue has a significance of < 0.001, so we can conclude that

the parameters associated with these variables are not zero asthi@dd be included in

the model.

6.4.1. Findings from individual cases

To see what was happening for individual cases, where significant changes may have

been hidden by the amalgamation into the large data set a selection of cases were pulled

161



from the raw data(5 patients, as an arbitrary figure, from each pattern grodjaple 6.4

shows the data for these patients.

Patient Pattern Patient Gender Lithium eGFR eGFR eGFR

I.D group Ageat level for baseline time 1l Time 2
exposure Hiyalue

126 H 61 M 1.02 90.6 113.0 102.1
452 H. 47 F 2.56 45.7 38.3 46.4
1057 H. 49 M 1.4 103.9 94.6 84.7
2886 H 79 F 1.09 56.6 67.5 79.3
3163 H. 63 F 1.09 59.9 74.1 77.7
308 HH 70 F 1.09 50.9 51.8 55.8
492 HH 59 M 1.2 70.5 76.6 71.8
1562 HH 55 F 2.67 69.3 69.6 63.9
2542 HH 68 M 1.3 90.3 100.5 96.8
3374 HH 65 F 1.15 76.1 82.7 84.0
18 HL 62 F 1.18 76.3 71.9 67.7
48 HL 84 F 1.35 27.1 20.1 20.1
1482 HL 61 M 1.12 79.9 65.3 61.8
2800 HL 41 M 1.4 122.4 122.7 126.9
3418 HL 37 M 2.89 89.8 110.9 112.5
109 HS 95 F 1.13 38.3 33.8 37.6
458 HS 62 M 1.02 27.9 30.0 30.9
1547 HS 48 F 1.48 65.1 73.6 69.3
2989 HS 55 F 1.02 88.3 91.9 88.5
3370 HS 73 F 1.2 64.9 66.2 61.1

Table 6.4individual case data for selection of patients in each pattern group

The average effect seen for the pattern gradp HH and Hitom the statistical analysis
was anon-significantincreasein eGFRat time period onea nonsignificant increase in
eGFR at time period two farattern groups H. and H%or the five casdsr each pattern
grouppulled out to look at individually a variation in increases and decreas@iR was
seen which would explain why there was not a statisticsitiyificanteffect as there was
variability in the effect for individualasesThis effect wa not explained by gendeage

at exposureor lithium level at exposure.
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The interaction of pattern and time is significant only for pattern three (HL) showing a
significant increase in eGFR at time period dfa.the five cases for this pattern group
pulled out to look at individually a variation in increases and decrease in eGFR was seen
however the increase was only seen in the younger group of patients with a decrease

seen in all three patients aged over 60 looked at individually.
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6.5 Discussion

For patiens within this sample, having the lithium level patternl01-5.0 then O

0.8mmol/L HL), there appears to be short term positiveassociatioron renal function

Ko Y2y U Kp aftdr $hé deddurd exposure event érjda borderline decline &

months (£3 months)All groupsexcept 1.035.0 then 0.841.0mmol/L (HS) showed an
increase in eGFR after exposure at time one with levels betweerl.01-5.0mml/L HH
and1.01-5.0 then 60.8mmol/L HL)showing a decrease in eGFR at time tihowever

the interaction between pattern and tim&asonly significant fod.01-5.0 then 0

0.8mmol/L HL)at thefirst time period.This correlates with recent research from Clos et

al who concluded thalbngterm lithium therapy is not associated with changes inale
function, demonstrated by changes in eGFR, in the absence of episodes of acute toxicity
(Clos et al., 20050ur results also seem to suggest that there may be more to investigate
surrounding changes in lithium levels, as well as cumulative doses or just exposures to

levels thought to be out of the therapeutic range

As detailed in chapter fiveariability in the measurement of plasma creatinine could lead
to changes in GFR of up to 5ml/min in individual patients. This is unlikely to require any
action to be taken unless this change is sustained or there is further deterioration picked

up by regular monitoringariability in plasma creatinine.

No additive effects were shown in this analysitioughone major limitation was the
sample size of the relevant groups. Currerllig suggests thatlose monitoring is

needed forlithium levels to prevent them from, asunh as is practically and clinically
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possible, from reaching level of1.01-5.0mml/L(H), as this single exposure still shows an

associatioras was initially reported in the previous analysis of single exposures.

6.5.1. Strengths and limitations

EstimatedGFR was used for this analysig as in the previous chapter, this is only
available routinely for patients from 2006 onwards. The eGFR was therefore calculated
for all patients using the simplified MDRD equation using calculated creatinine levels
recorded on SystemTD® As eGFR is affected by age, fractional age was used in the

analysis to minimise this impact.

Well known risk factors for declimgrenal function include diabetes mellitus,
hypertension and cardiac disease. Data about any of these conditions was not reliably
recorded on the database and could not be adjusted for in the analysesto the way

the data was recorded on the databasestk was no reliable information about other
medications the registered patients were taking which may have included nephrotoxic
drugs, these could have caused an impact on renal function separate telatipnship

to lithium exposure which could not beceounted for in our analysis.

The mean age of the population studied was 60, which is slightly higher than the means
seen in previous audits or studies of-88 (Collins et al., 2010, Close et al., 2014).
Compared to the rest of the UK, Norfolk has a bighercentage of the population over

the age of 65, so this higher mean age was expected for the safif@eaelationship

between age and lithium level was namalysed in this thesis and with the age groups of
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the sample having a significant proportiongzitients aged >60 this could be considered a

limitation of the analysis.

The sample sizes for all groups apart frbfd1-5.0 then 60.8mmol/L HL) were relatively
small and would benefit from a collaborative research project to expand on these results
andthis analysis. It is therefore still unclear from this analysis if two levels bet&dn

5.0mml/L HH) have an additiveegative relationshin renal function.

In this analysis two exposures were analysed due to the complexities of the data
Qinically this allows a determination of theelationshipof two different lithium levels on
renal function over timeOne main limitation of this analysis is the small sample size of

most of the exposure groupwith only groupthree having a large sample size.
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6.6 Conclusion

The results from this analysis ssiliggest that closeonitoring of lithium levels still

needs to occur teprevent a singléevel betweenl.01-5.0mmol/L H) exposureas
previously discussed in chaptiére. These results raise the discussion point that it could
possibly be changes in lithiulevels which lead to the longéerm association with a
decline inrenal function with the results not clearly showing a difference between high
and lower levels of exgsure With only small sample sizes this is not a definitive
conclusion from this work but something to be considered in future, larger, analyses.
Currently although there are still unanswered questions about multiple exposures to
lithium levels which hasnot been answered from this analygiscommendations would
be to continue monitoring lithium levels more frequently, not less frequently as has
recently been recommended until the additional question of whether changes in the level

also have amssociaibn with renal function not just the level itsel{NICE, 2014a

There is a need for collaborative research to expand the sample sizes of pattern groups
either not seen in this sample or those that were too small. All pattern groups apart from
1.01-5.0 then G0.8mmol/L HL have less than 40 patients in them. This means that
statistically they are viable for analysis loaynot be large enough to infer suggested

changes in current practice.
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7.1 Overall discussion

The original aim for thiBhDwas to determinehe relationship betweervarious lithium

levels on renal functiorhowever, as the research has progressed this expanded into a
more comprehensive research question. The eventual focus of the PhD encompasses not
only work to quantify theassociation of lithium levels with declines in renal functon
different lithium serum levels and multiplexposuresbut also whether the use of the
systematicaidto help with the monitoring of lithium has any impact on prescribing
decisionsor if there are other factors at play as shown in presagtresearch focussed on
newerdrugs (Ljungberg et al., 200Bchumock et al., 200Prosser and Walley, 2006

Perlis, 200Y. There has been a surge in research in lithium over the past cofigkars
alongside the work conducted for this thesis, suggesting that there are still numerous

unanswered questions about lithiuprescribing monitoring and longerm effects.

From the literature review conducted the current guidelines for the frequency of lithium
level monitoring have not veered far from original custombkich were based on

common practiceso this was clearly an area whehee work from this thesis would add

to the evidencebase for practice recommendations in the UKis is reflected in the
change in NICE guidelines on lithium monitotimat occurred part way through this
thesis, a changapparentlybased on what isor is not, performedn practicerather than
what may be needed for patient safetigazire, 2014 Concerns have been rat prior to
this work about the consistency of lithium monitoring across the UK, with the results of

the POMHUK audit leading to a NPSA patient safety dlédllins et al., 20LINPSA,
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2009.The first part of this thesis was to establish the impact of the local computerised
monitoring system on lithium monitoring to see if there was a difference $een the
poor complianceeported in thenational POMHUK audit(Collins et al., 2000The
resultssuggesthat an actively managedatabasesuch as SystemTC#which was the
system evaluated within Norfolk, aids more effective monitoring of lithium by not only
ensuring that the majority of patients receive the recommended number of monitoring
tests per annum but alsappears to be associated with improvezsponse rates to out
of-range results receive@nemajor limitation of this data is that we were not able to
control for other external factors that could have impacted on this increase in lithium
level monitoring in the years since the database implementasiach as an incese in
training and awareness of lithium and the introduction of QoF in 20b# reasons for
the highlithium levels andanyactions taken by the clinical team are also not known from

the information on the database.

The qualitative worln this thesisewlved from the results in the service evaluatiand
prescribing informatior{fAnderson, 2012PoweltSmith and Goldacre, 2015

Consideration was being made at the time of the work for Systen®@iMe rolled out

to Suffolk from the neighbouring county of Norfolk particularly as the two counties are
covered by the same Mental Health Trust. There was a disparity in prescribitiguonh li
seen between the two counties and so it was felt that by interviewing prescribers, in this
case consultants who hold overall responsibility for patients, before Syster@i2s!

rolled out it, what the influential factors were on prescribing decisicosid be

investigated. Work in this argzad previously beenonductedon newer drugs or

comparing different areas of practice and not on older drugs such as lithium or comparing
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two areasthata K2 dzf Ry Qi RA & LJ | & &(BDButmodR atallLJONRA (& A
Ljungbeg et al., 200Y. This study add® the current evidence in thesareas by

supportingthat the application of knowledge argiscussionsvith colleaguespatient

symptom and severity and diagnosis, patients past experience with medications
medication side effects, concurrent physical health problems, medication interactions,

LI GASY G LINBFTSNByOSa I yaRiliadbit$with @fai drigg &hd G KS |
practical experiences with drugs are all influential factors for prescribing of drugs such as
lithium as well as drugs studied previou@Bhow et al., 2014ajjaj et al., 2010

Rajendran et al., 201&hepherd et al., 2014Denig et al., 2002k jungberg et al., 2007

McGettigan et al., 20QTTan et al., 200Hedenrud et al., 2013

However the idea of prescribing based on the competence of the doctor rather than
based on their grade was discussedhich tiesin with issues othe knowledge and
experience of prescribers. The idea that there needs to be more of an emsphrasi
teaching of older drugs such as lithium to ensure that generational differences are not
seen in prescribing practices for newer doctors was also raised from this study. The
emphasis on competence, education and training is not only relevant forritbiut for

any drugs requiring therapeutic drug monitoring (TDM). With computerised systems in
place any negative factors from the added complexities of prescrimngs requiring

TDMis partially negated alongside good communication between areas ofipeact

Unlike other studies the cost of drugs themselves was not raised as anrnssteso the
cost of wasted services or clinics with a lack of robust communication or electronic

systems to aid communication between areas of pracdfitiggins and Tully, 2005
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Anderson, 201p There are issues surrounding this raised in this study due to the recent
changes in service configuration for mental health services whereby the consultant
responsible for théong-term care of the patient is nahger likely to be the consultant

who sees the patient as an inpatient, and may even be in a different geographical area
(Begum et al., 200)3This leads to issues around initiating complex and-teng

medications as the person who would be initiating the drugs, such as lithium, is not able
to have a full discussion around the considér A 2ya Yy SSRSR FTNRBRY GKS
about their longterm treatment. This correlates with the previously raised factor that
interacting with the patients (and relatives where relevant) along the journey to
prescribing in a sharedecision making qocess is important in the prescribing decision. If
the prescriber is not able to be involved after the initiation of a drug this process cannot
be followed.At some points the idea oflahium clinic was raiseds a way taid in the
longterm care of péents prescribedlithium, and to bridge any issues from tbkange in
structure of mental health services where the initial consultant initiating a treatment
option is not the consultant following the patient up in the letegm. However where

there was acomputerised system in place to aid the prescribing and monitoring of

patientsprescribedithium, concerns raised about its prescribing were negated along

with the cost implication of missed or repeated clinic visits and blood tests.

As early on in thehtesis work the effectiveness of a computerised system has been
evaluated, a logical next step was to further investigateréationshipof lithium levels
on renal function using the data collected by this robust system. This had been an area

where there was inconsistent research conducted previously and an area where there
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were still uncertainties about the definite effects of lithium @mérterm renal function

(McKnight et al., 2012

As part of a systematic approachdaalyse the patient data collected by SystemTDM®

since its inception, the impact of one lithium level, of varying degrees, was explored
initially. Serum creatinine was used as the initial marker for renal function as this was
recorded on the system. Kever, although this is an endogenous marker of kidney

disease, it has its limitations as a marker of renal function (NICE, EXiBhated GFR

was therefore used for the final analysis as reported in the thesis. There are also still
limitations to using thisnarker of renal function as not all factors that can affect the
calculated eGFR were recorded on the database. These factors include race, other current

medications, or diseas€blICE, 2014b

This showed that exposure to one lithium level >1.0mmol/L hadtssstally significant
negative associatioan renal function in the first three months after exposure but with

no other high levels the kidneys appeared to be able to recover this function. In practice
however, lithium is a longerm treatment and it isterefore likely that lithium levels will
change over time for patients potentially leading to multiple or further exposures to
levels >1.0mmol/L. This data adds to previous research whicmetesble to determine
variations in this risk to renal functidor different serum levels, due to the comparison

of different lithium level ranges compared to a reference group (Close et al., 2014).

The next step for the progression of the thesis was to look at multiple exposures to
various lithium levels. The NICEdance on lithium monitoring changed since the first

analysis was run on single lithium levels, and was amended in part due to the results
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presented. The guidance at the time of this analysis therefore only recommended six
monthly lithium level testing fopatients after their first year, except for certain groups.
Patterns including missing values at the second exposure point (three months) were of
interest as well as those with a level recorded then as this would reflect a change to the
six monthly testig. However, due to the impact of SystemTDM® on ensuring that
patients received lithium levels and other testing parameters in line with the previous
national guidance of three monthly testing, we found that there were very few patients in

our sample with nssing values.

With the results from the double exposure analysis showing mainlysmgmficant
increases in eGFR apart in all pattern groups apart from HH which showed a non
significant decrease in eGFR at time period twosbemonths after the secahexposure
and HS at time period one i.e. three months after the second expo$his.correlates
with recent research from Clos et al who concluded tlbag-term lithium therapy is not
associated with changes in renal function, demonstrated by changsSHR, in the

absence of episodes of acute toxigiGlos et al., 2015

Whenevaluatingthese results it started to be considered whether in fact the change in

the lithium levels was a factor to be considered on the impact on renal function not just

the level itselidue to the variation in increases and decreases in eGFR and the fact that

the interaction of pattern and time was significant only for pattern three (HL) showing a
AAIYATFAOLYG Ay ONBI & Supkfter tHe BeComd dxposurevehid y G K
was evidenced in the variation in the effects shown in the individual refarltgarious

patients pulled out as examples, when looking at these examples there was no correlation
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between lithium level at exposure, age or gender that could explain the variation apart
from the three patients aged >60 in the HL pattern group who ahs&d a decline in
eGFRThe sample sizes of the pattern groups in this analysis were too small to be
statistically reliable for most of the groups apart frdn®1-5.0 then 60.8mmol/L HL)so

not much reliance should be placed on these resultere werealso multiple tests run

for the analysis on the data on single and multiple exposures to lithium which does limit
the robustness of the results presented. However this was thought to be an appropriate

limitation to the analysis due to the way the data wassented for analysis.
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7.2 Conclusions

Mental health disorders for which treatment with lithium is appropriate are kbergn,
chronic conditions and require a loitgrm treatment. Therapeutic ranges of lithium for
the treatment of the various disordefsr which it is licensed to treat have been well
established Evidence however to support recommended monitoring frequencies is
lacking. The use of a computerised, actively managed database for the monitoring of
lithium has, within Norfolkbeenassociated witla steady increase in the numbers of
patients receiving tests at the recommended frequencies, and a quicker response to
levels outside of the recommended range reducing patient exposure to the potentially
toxic effects of lithiumHowever ths increase could also be partly explained by an

increase in education about lithium levels and the implementation of QoF.

The evidence contained within this thesis provides a backbone on which to conduct
further research for multiple exposures to varidithium levels on a larger scale with the
potential for collaborative research across the UK. So far tigeage is suggestive of a
short-term negative associationn renal function after exposures to single, high lithium
levels but due to the small pat groups in the multiple exposures analysis the results
from this are not statistically reliablsowe cannot draw robust conclusions from them.
These results dichowever, raise the considerations that changes in lithium levels, not
just the level itselfmay impact on renal function. This lends itself to further research in
order to investigate further to see if this hypothesis is correct or if the level of lithium is

the principalfactor contributing tothe statisticalincreasen renal function see for some
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groups at followup after multiple exposures and the namgnificant decrease seen for

other groups.

In terms of the factors affecting prescribing decisions many factors mentioned correlate
with previous studiesesearchingnewer medications and o#fr healthcare settings.
However the new themes bought up added to the idea of knowledge, learning and
competence of prescribers with concerns around a lack of knowledge of older drugs seen
in newer doctors. There needs to be focus maintained on oldersdsoghat knowledge
about their use and how to prescribe them is not lost withwee generations of

prescribers.

Although the idea of a lithium clinic was raised as an option for the ongoing prescribing of
lithium, the feasibility of this was outside ofatlremit of this thesis. Howevéine

prescribers who used a computerised system such as SystemTDM® for the monitoring of
their lithium patients were less concerned about setting up a specific clinic as they were
confident in the longerm monitoring processThe initial prescribing of lithium and other
drugs for the longer term treatment of patients was still an area of debate with

prescribers not wanting to commit their colleagues to a specific course of action, and all
prescribers had areluctancetocorfpli St @ Wf SG 3I32Q 2 Fvetskeli A Sy (i

their lithium treatment.

This suggests that a clearer, structured way of lithium being presgntaduguidance
surroundingaw K G L2 Ay G a RdzNA yiRe initid Sesdribing shSigei Qa 2
shauld bediscussed and a decision madeneeded. This wouldelp overcome the barrier

of splitservices within mental healthnd give clearer roles to the various consultants
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Ay @2t @SR A Y. Inadditbnithe Siget ralidout 6f b §§&em which tact as a
centralised lithium monitoring system with access for all those involved in the patients
care along their journeghouldbe consideredo aid in the longterm monitoring of

lithium. This would help tonaintainlevels within acceptableanges consistently and
avoidany exposures to levels outside of these ranges, or multiple changes in lithium
levels to minimisehe potentialdetrimental effects on renal functiorThis sort of system
would alsoallow for all those involved being able itetain some sort of oversight over
patients whether or not they aretil directly under their carelt would also allow for

greater research to be conducted to address the additional research questions raised by

this thesis.
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7.3 Publications and confer enced proceedings arising from the thesis

Peerreviewed Journals

Kirkham E, Skinner J, Anderson T, Bazire S, Twigg MJ, Desborabgé lithium level
>1.0mmol/Lcauses an acute decline in eGFR: findings from a retrospective analysis of a

monitoring datalase. BMJ Oper20144:11 e006020d0i:10.1136/bmjoper201400602Q

Kirkham E, Bazire S, Anderson T, Wood J, Grassby P and Desborough JA; Impact of active
monitoring on lithium management in Norfolk; Therapeutic Advances in

Psychopharmacolog®013;(5):266265

Published Conference Abstracts and presentations

Kirkham E, Desborough JA, Skinner J, Bazire S, Anderson T, Wood J, Grassby P (2013) T
effects of computerised standardisation on lithium monitoring (Oral Presentation at

College of MentaHealth Pharmacy Conference 2013)

Kirkham E, Desborough JA, Skinner J, Bazire S, Anderson T (2013) What happens if you ¢

WKAIKQ 2y fAGKAdzYd 6t 2aldSNI G /2€tfS3S 27F

Kirkham E, Desborough JA, Skinner J, Bazire S, Ayideso 0 HnmMo 0 52Sa (K
an actively managed database for lithium have an effect? International Journal of
Pharmacy Practice 21 (Suppl. 2}1RY (Poster at Royal Pharmaceutical Society

Conference 2013)
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Kirkham E, Skinner J, Anderson T, B&irBwigg MJ, Desborough JA. 'What does lithium
do to your creatinine?' European Neuropsychopharmacology. 2014;24(Supplement

2):S410 (Poster at European Congress of Neuropsychopharmacology 2014)

Kirkham E, Bazire S, Twigg MJ, Anderson T, Desboro(@®lLb Factors which influence
prescribing of lithium: views and perceptions of consultant psychiatrists (Poster at Health

Services Research and Pharmacy Practice Conference 2015)

Kirkham E, Bazire S, Twigg MJ, Anderson T, Desborough JA (2015) Robiistness o
monitoring systems influential in decisions to prescribe lithium. (Poster at British

Association of Psychopharmacology Summer meeting 2015)

Planned publications

Final PhD Projecfactors affecting lithium prescribing: views and perceptions of

consultans on current practice
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7.4 Recommendations for future work

Collaborative work with other areas of the |H€d possibly internationallyvhere
lithium is prescribed and initiated to expand on the statistical analysis of multiple
exposures of various lithin levels. By collaborating with other areas which have
similar data to that recorded on the SystemTDM® may mean a more reliable
interpretation could be gained from the results. Specific patterns of exposure
which were not present in the Norfolk cohort maiso be available to be

analysed. This work could also be expanded to look at three, four, five and so on
different lithium level exposureand expand on the pattern groups evidenced in
the Norfolk data where significant conclusions could not be drawm fitoe

results The population in Norfolk is also not the most diverse and so additional
collaborations would enable any demographics which may have an additional
impact on renal function.

The relationship between age and lithium level was not fully explanehis

thesis, this is an area where there is scope for future work focussing on the >60
age group of patients which are prevalent within Norfolk.

Further interviews could also be conducted across the UK within different Trusts
to see if there are othefactors at play in other areas of the UK where per head of
population there are disparately different rates of lithium prescribing as recorded

from Openprescribing.ngPoweltSmith and Goldacre, 2015
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1. Introduction

Since the early 1970s lithium carbonate has been approved in the US fotelong
prophylactic use in bipolar disorder with approval in the UK occurring by (S&&ofi
Aventis, 2011, FDA, 2012 (alithium has since beercdinsed forthe treatment and
prophylaxis of mania and hypomania, prophylactic treatment of recurrent affective
disorders, treatment of recurrent bipolar depression evh the use of alternative
antidepressants has been ineffective and the treatmentagfressive or sethutilating
behaviour(SanofiAventis, 2012, Norgine, 2011, Rosemont, 20Td)ring the 1950s the
narrow therapeutic range of lithium wadeterminedand adhoc monitoring for signs of
toxicity including gastric disturbances, motor distarices such as muscular weakness

and ataxia and slurred speech occur(@ghburner, 1950, Noack and Trautner, 1951)

Until 2003 with the publication of the British Associatiéor Psychopharmacology (BAP)
guidelines and later in 2006 with the National inge for Health and Clinical Excellence
(NICE) bipolar guidance, theveere no nationally recognised guidelines in the UK for
lithium monitoring outside of the recommendations in tHgritish National Formulary
(BNFXNICE, 2006, BAP, 200By the 1980shtese BNF recommendations were limited to
adjusting the dose to achieve plasma concentrations between 0.6 and 1.2m(dolrt
Formulary Committee, 1988However renal toxicity and side effects had been associated
with higher levels (>0.8mmol/L) suggestitgt tolerability may be problematic with the
higher levels recommended even if further benefits are gained in symptom control
(Gelenberg et al., 1989, Severus et al., 20Q&ngterm use of lithium has been
associated with thyroid disorders aneffects on renal function. Lithium has been
associated with a nephrogenic diabetes insipidus and a speculative description of specific

lithium nephropathy(McKnight et al., 2012, Joint Formulary Committee, 2012)

NICE guidelinesn the management of bipolar disordeleveloped in 2006 state that
during maintenance treatment with lithium, a serum lithium level should be taken every 3
months, renal and thyroid function tests should be completed every 6 months (more

often if there is evidence of impaired renal function), and weight, BMI or waist
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circumference should be done annuallNICE, 2006)TheBAPguideline recommends that
kidney and thyroid function are tested every 12 months, with lithium levels checked every

3-6 months in peple on a stable dos@BAP, 2009)

In December 2009 the National Patient Safety Agency (NPSA) releeslkedtdo improve

the safety of lithium therapy due in part to concerns that guidelines were not being
followed (NPSA, 2009)This focussed on regularomitoring in line with NICE guidance,
reliable communication systems for blood test results, appropriate verbal and written
information provided to patients and systems are in place to identify and deal with
potential interactions with lithium therapyNP®, 2009) Seven years before this alert a
lithium database and registelSystem TDM®had been implemented across Norfolk
following a clinical incident in primary care. The main objectives of this database were to
ensure that all patients on lithium havee@ess to adequate information, education and
specialist advice and receive regular blood tests following an agreed prdtdothes,
2005)

In a recent metaanalysis and systematic review the toxicity profile of lithium was
investigated showing little evehce for a clinically significant reduction in renal function
in most patients and an association with an increased risk of reduced urinary
concentrating ability, hypothyroidism, hyperparathyroidism, and weight gain. The quality
and quantity of the primarevidence available was a main limitation of this study. High
quality data from longerm randomised or controlled cohort studies were sparse and the
sample size of most included observational studies was quite diMaKnight et al.,

2012)

The Norfolkbased databaseSystem TDM@ 2 ¢ Kl & G(GSy &SI NERQ 42|
during routine clinical practice allowing a retrospective single cohort study to be
performed with a large sample size. Both renal function (from urea, creatinine and eGFR)
and thyroidfunction (from TSH and T4) are recorded for all patients along with lithium

levels, and other risk factors.
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2. Aims
1 Toinvestigate the importance of lithium monitoring

3.  Objectives

1 To determine the impact of an active management system on lithmwonitoring

1 To determine the effects of lithium control on renal function

1 To determine the effects of lithium control on thyroid function

1 To determine the relationship between lithium control and other significant variables
4. Method

Data analysis will natommence until all relevant approvals are in plags.theresearch

is limited to secondary use of information previously collected in the course of normal
care (without an intention to use it for research at the time of collectibn¥ excluded

from REQeview, provided that the patients or service users are not identifiable to the
research team in carrying out the research as in this case, therefore only requiring NHS

R&D approval.

The database currently holds the following information about those patieegistered

on it:

Database IDNHS number, alternative 1D, full name, address and registered GP practice of
each patient

Date of registration

Date of test results and results for: lithium, urea, creatinine, eGFR, TSH, T4

Risk factor: ACE inhibitor, Ag@0, Diuretic, Impaired renal function, NSAID

Patient DoB

Gender

Diagnosis

Past and future addresses
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Letters sent
Notes relating to patient
Uploaded documents

Any alerts relating to patient

The tinical pharmacy team will then anonymise this daemoving NHS number,
alternative ID, full name, address and registered GP practice of each patient, past and
future addresses, letters sent, notes relating to patient, uploaded documents, any alerts

relating to patient.
4.1 Participant Identification

All patients registered on the data base have data collected in routine clinical care which
will be accessed for analysis. The patients will be identified by the clinical team who have

access to the full data stored on the database.
4.1.1.Inclusion Criteria

1 Patients who have beeprescribed lithium for any indication and whose results were
collected in routine clinical care and entered onto the database.

1 Patients over the age of 18 years

4.1.2.Exclusion Criteria

1 Nil specific exclusion criteria due to the ddieing collected in routine clinical practice

4.2  Sample size

At the time of writing the clinical pharmacy team have informed the researchers that
there are 1730 patients on the database (active, inactive, suspended or deceased). All

patients who meethe inclusion criteria are expected to be included for analysis.
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4.3 Data collection

The aonymised datafrom the clinical team will be locallgncrypted using AE256
encryption andthen saved to cloud based storage fbackup prior to analysisThis
analysis will be performed at the University of East Anglia using computers which require
a password logn. All anonymised, locally encrypted data on the database fromdgle
server management studiwill be stored electronically with direct access only fihe

principal researcher.

Data extraction and analysis will be repeated six monthly to ensure that the most

comprehensive and current data is being used for analysis.

4.4 Data analysis

Data gained from the study will be analysed us8IQATAThe teststo be used will be
determined by the distribution of the data and the different relationships between the
monitoring parameters and lithium levels to be analysed. Assuming that the test results
or a transformation of them (e.g. log) are approximately noltyndistributed, regression
methods will be used to model each of the results and the risk factors above, togethe
with age, sex and diagnosi©therwise, norparametric methods (MarHwWhitney,

KruskatWallig will be used to examine the effect of the risictors.

Only anonymised data will be analysed ttne researcherand their supervisors usin
password protected computer®ll anonymised data will be destroydive years after

completion of the study
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Research and Development Dept
Hellesdon Hospital

Drayton High Road

Norwich, NR6 5BE

Telephone 01603 421255

E mail: RDOfficemailbox@nsft.nhs.uk

Miss Emma Kirkham
School of Pharmacy
University of East Anglia
Norwich

NR4 7TJ

1! February 2013

Dear Miss Kirkham,

Re: 2013MH02: Retrospective analysis of a lithium monitoring database

Thank you for submitting the above project for local research governance approval. The Committee
reviewed the application on the meeting of the 31% January 2013, and has made the following
comments:

The committee complimented the proposal for peing well-written and clear, and a low risk to
the Trust from a governance perspective.

The committee noted that according to GAfREC regulations, “Research limited to secondary
use of information previously collected in the course of normal care (without an intention to use
it for research at the time of collection) is generally excluded from REC review, provided that
the patients or service users are not identifiable to the research team in carrying out the
research” httpi//www.nres.nhsAuk/EasySiteWeb/GatewavLink.aspx?a\|d=1340‘16. It was
confirmed that for this study, this statement would be applicable and NHS REC review was not
required.

The committee asked why the date of birth would be needed as this is identifiable data. Miss
Kirkham confirmed that it is only the year of birth that will be provided in the information.

The committee asked for clarification if deceased patients will be included in the study. Miss
Kirkham confirmed that the only exclusion criterion is if the patient is under 18 otherwise even
deceased patients will be included in the data. It would not be possible to know from the
database the cause of death of the patients.

The committee asked that once the data is collected every six months, would the researcher
be using new patients in the data? Miss Kirkham confirmed that data will be collected every six
months so the latest information could be used for the study (such as updated blood test
results)

The committee asked Miss Kirkham to see a copy of any publication material.

= MO(,) ’ Chair: Mgggie Wheeler b
N /0 ‘\'y Chief Executive: Aidan Thomas
§_ /.9 Trust Headquarters: Hellesdon Hospital, Drayton High Road, Norwich, NR6 5BE
. é’* Tel: 01603 421421 Fax: 01603 421440 www.nsft.nhs.uk
(ETTAN
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If you have any queries regarding this or any other project, please contact, Bonnie Teague, Research
Manager, at the above address.

The reference number for this study is: 2013MH02, and this should be quoted on all correspondence.

Yours sincerely,

97/@% it

Dr Jon Wilson
Deputy Medical Director (Research) and NSFT Research Governance Chair.
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NHS Foundation Trust

Research and Development

The Knowledge Centre

Hellesdon Hospital

Drayton High Road,

Norwich, NR65BE

Telephone 01603 421255

E mail: RDofficemailbox@nsft.nhs.uk

Miss Emma Kirkham
School of Pharmacy
University of East Anglia
Norwich
NR4 7TJ
27" February 2013
Dear Miss Kirkham,

Re: 2013MHO02: Retrospective analysis of a lithium monitoring database

Thank you for submitting the above project for local research governance approval. | am pleased to
inform you that your project has been given full approval and you may begin your research at the
following site:

o Norfolk & Suffolk NHS Foundation Trust

| have enclosed two copies of the Standard Terms and Conditions of Approval. Please sign both
copies returning one copy to the Research and Development office, at the above address, and
keeping the other in your study file. Failure to return the standard terms and conditions may affect the
conditions of approval. Under the agreed Standard Terms and Conditions of Approval you must
inform the R&D department of any proposed changes to this study and submit annual progress
reports to the R&D department.

Any researcher(s) whose substantive employer is not the Norfolk & Suffolk NHS Foundation Trust
must have a Letter of Access or Honorary Research contract and evidence of Good Clinical Practice
(GCP) training before coming on site to conduct their research in this project. Please note that you
cannot take part in this study until you have this documentation. If a Letter of Access / Honorary
Research Contract has not been issued — please contact us immediately.

If you have any queries regarding this or any other project, please contact, Tom Rhodes, Research
Governance Administrator, at the above address.

The reference number for this study is: 2013MH02, and this should be quoted on all correspondence.

Yours sincerely,

s

Dr Jon Wilson
Deputy Medical Director (Research)

Your research governance approval is valid providing you comply with the conditions set out below:

& ABoy, Chair: Maggie Wheeler
EN ° .’\ qxf“ Chief Executive: Aidan Thomas
§M’ Trust Headquarters: Hellesdon Hospital, Drayton High Road, Norwich, NR6 5BE
o ‘; Tel: 01603 421421 Fax: 01603 421440 www.nsft.nhs.uk
SABV
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You commence your research within one year of the date of this letter. If you do not begin your
work within this time, you will be required to resubmit your application.

You notify the Research and Development Office should you deviate or make changes to the
approved documents.

You alert the Research and Development Office by contacting the address above, if significant
developments occur as the study progresses, whether in relations to the safety of individuals or
to scientific direction.

You complete and return the standard annual self-report study monitoring form when
requested to do so at the end of each financial year. Failure to do this will result in the
suspension of research governance approval.

You comply fully with the Department of Health Research Governance Framework and Trust
Research Policies, and in particular that you ensure that you are aware of and fully discharge
your responsibilities in respect to Data Protection, Health and Safety, financial probity, ethics
and scientific quality. You should refer in particular to Sections 3.5 and 3.6 of the Research
Governance Framework.

You ensure that all information regarding patients or staff remains secure and strictly
confidential at all times. You ensure that you understand and comply with the requirements of
the NHS Confidentiality Code of Practice, Data Protection Act and Human Rights Act.
Unauthorised disclosure of information is an offence and such disclosures may lead to
prosecution.

UKCRN Portfolio Studies only: You will make local Trust research team members aware that
it is expected that the “first participant, first visit” date should be within 70 days of the full
submission for Trust Research Governance Approval, and this date must be reported to the
Research and Development office using the email address above. Delay to recruitment due to
study-wide developments must be reported to the Trust as soon as possible.

UKCRN Portfolio Studies only: You will report and upload Trust recruitment to the UKCRN
portfolio accurately and in a timely manner, and will provide recruitment figures to the Trust
upon request.

List of Approved Documents:

Documents Received

Version

Date
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1 Introduction

Lithium is licensed in the UK ftire treatment and prophylaxis of mania and hypomania,
prophylactic treatment of recurrent affective disorders, treatment of recurrent bipolar depression
where the use of alternative amtepressants has been ineffective and the treatment of aggressive
or seltmutilating behaviourSanofiAventis, 2012Norgine, 2011Rosemont, 20111 Lithium is
considered to be effective whets serum level is maintained between 0.6 and 0.8mmol/L in

newly initiatedpatients. Few patients will benefit from higher serum levels above 1.0mol/L as
these are associated with an increase in signs and sympobiitsium toxicity. Since lithium has
anarrow therapeutic window the National Institute for Health and Clinical Excellence (NICE)
guidance currently recommends that the serum lithium level is checked every 3 months whilst the
British Associatiofor Psyhopharmacology (BAP) guidelines recommend evedyrnths. Renal

and thyroid function tests are also recommended at baseline and routinely throughout treatment.
These additional monitoringequirementsare because lithium is almost entirely renally exeds

so any change in renal function or fluid balance can potentially lead to lithium accumulation
Treatment with lithium has also been associated with an increased risk of clinical hypothyroidism

(BAP, 2000NICE, 2006

Despite these guidelines there remain a number of concerns regarding adherence to monitoring
recommendationsvhich is a cause for concern in relation to patient saf€yllins et al., 2010
Eagles, 2000Between the years 2068009 there were 56 patient safety incidents reported to

the National Reporting and Learning System (NRil&)ng to lithium therapyA key theme in

these incident reports was lack of patient monitoring which holds a risk of litigédh&®SA, 2009

In a ten year review the Medical Defence Union found that there were 102 cases of litigation
involving lithium presaébing and monitoring. Out of thespoor monitoring was cited in 59 cases,
13 of which involved deaths (excluding suicides) and 44 cases of t@icityes, 200pb In 2009

the Prescribing Observatory for Mental Health UK (P@Mbaudit of lithiumprescribing

identified that only 30%, 55% and 50% of patients met monitoring standards for serum lithium,
renal and thyroid function respective(¢ollins et al., 2070In Decemler 2009 he National

Patient Safety Agency (NPSA) released a patient safety alert partially due to the results of the
POMHUK audit as well as concerns about patient safety incident regNRSA, 2009 The alert
focussed on regular monitoring in line with NICE guidance, reliable communication systems for
blood test results, appropriate verbal and written information provided to patients and systems
to be developed to identify and deal with potential interactionshwithium therapy(NPSA,

2009.
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Although the NPSA alert was released in 2008igue Norfolkwide lithium register and

database (SystemTDM®) has been in operaioce 2002This database was developed by a

local prescribing group and is currently only used in Norfolk. Recently, there has been interest in
providing this service to othéviental Health Trusts across the countrifhe main objectives of

this database are to ensure that all those on lithium have s&te adequate information,

education and specialist advice and receive regular blood tests following an agreed protocol. The
database incorporates a reminder service for blood téstsatientstogether with alerts to
prescribers of lithium results thata out of the specified ranger overdue blood tests, both of
which requireaction.In January 201hdividualNorfolk andSuffolk Mental Health Trustmerged

to form Norfolk and Suffolk NHS Foundation Trust (NSFT). The intention of NSFT is to roll out
SystemTDM® Suffolk, however, to date only one area in Suffolk has been approached and

regidered patients on the database.

Nationally (where lithium prescribing is hospital initiated), there are shared care agreements in
place allowing secondary carétiation and prescribing until the patient is stabilised and then
transferred to primary care for continued treatment. These shared care agreements have been in
place in both Norfolk and Suffolk for some years. However, anecdotal prescribing information
suggests thatithium appears to be prescribed twice as often in Norfolk &8uifiolk, despite the
similarity in their current shared care agreements, population size and age distritjatioierson,

2012 ONS, 2011 Therefore, we want to explore the factors which affect texision to

prescribe lithium by interviewing consultants within NSFT to determine potential reasons why this
difference is observed. For those consultants based within Suffolk this will be done before the

database becomes normal practice as it currerglwithin Norfolk.

There is a dearth of research on the factors which influence prescribing decisions for established
treatments, most focusses on new drugs and comparisons between primary and secondary care
or different healthcare professionals within se@lary cargLjungberg et al., 200 Bchumock et

al., 2004. The aim of this project is to build on this limited research to ascertain the key factors
which influence consultants pscribing choices relating specifically to lithiusemistructured
interviews will be used to ascertain the views and perceptions of consultants currently working
across NSFT.
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2. Aims and Objectives

2.1Aim

The aim of this project is to understand tlfectors affecting lithium prescribiny eliciting the

views and perceptions of consultants on current practiteugh semistructured interviews

2.2 0bjectives

The objectives of theemistructuredinterviews will beto:

)l
1

9ELX 2NB 02y a dihiimlaydinedicingiA Sga 2y

Explore what factors consultants consider as influential in decisions to prescribe lithium or
another medicine in current practice

Describe the effect of current guidance on the prescribing of lithium.

Describe theeffect of current shared care agreement and the procedure for transbér
prescribing to primary care

Compare the views and perceptions of Norfolk and Suffolk based consultants on the
prescribing of lithium i.e. comparing the views of those experienced with the database and

those who are not
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3. Methodology, Procedure and Analysis
3.1 Method

This has been reviewed and approved by the Faculty of Medicine and Health Sciences Researcl
Ethics Committeeand the relevant NHS research governance committ®emistructured
interviews will be undertaken with mental health consultants within NSFT. Interviemsse
chosenbecause the strengths of this method are well suited to our study in that they will
facilitate a depth of focus and understanding] perspectives and experieas. The aim of this

study is to capture the current practices of consultants within the trust; therefore interviews
provide the opportunity for them to describe these without external influences as would be
present in a focus group situatioin addition, semistructured interviews should be more
accesible to the population studiedyhich 58 made up of busy professionals, compared to focus

groups(Ritchie and Lewis, 2003
3.2 Participant Recruitment

As part of regular research meetings (involving NSFT consultants) potential participants will be
alerted to the project. This is routine practice within these meetings and will be conducted by the
NSFT Research and Development (R&D) lead in conjunctiotheiprimary researche(EK).The

R&D lead will ask attendees if they are happy for phienary researcheto be present for the
appropriate portion of the meeting. If consultants express an interest at any of these meetings
they will be given @overingletter (Appendix 1) inviting them to participate in this stualy behalf

of the researchersThe letterwill be accompanied by a participant information sheet (Appendix
2), expression of interest form (Appendix &xd a prepaid envelope addressed to th@rimary
researcher Potential participants will be able to complete the appropriate documentation at the
meeting and return directly to the researcher or take it away to allow them time to think about
their participation. Ashe attendance of consultants the research forums varies across localities

contact via letter and email will however be the main method of recruitment as described below.

The work contact details of all consultants working within Suffolk will be obtained byrimary
researcherfrom research and development or the Trustyet A f I NRB dzZLJ WO2 y & dzf
contact them for this project. The@rimary researchemwill then send outa covering letter
(Appendix 1) inviting them to participate in this studihe letterwill be accompaniedy a
participant information sheet (Appendix ,2¢xpression of interest form (Appendix 8gcline to
participate postcard(Appendix 4)and a prepaid envelope addressetd the primary researcher

The email (Appendix 5) will have attachedparticipantinformation sheet (Appendix Znd will
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encourage respondents to reply viangil with the information required on the expression of
interest (Appendix 3)After two weeks, consultants that have not respondeitl be sent a second

letter (Appendix 6) andmaail (Appendix?).

During the process of recruitmeah encryption form{Appendix 12will be keptallowing for ech
potential participant to be allocated a study reference number. Wiegher an expression of
interest formdecline to participate postcart returned these will be recorded to keep track of

who has replied and the dates on whigminders are due to be sent out.

Once participants have agreed to be involved with the research and have suggested times and
locations that are suitable for them &y will be contacted to confirm a time and date for the
interview. Once this has been agreed an email or letter will be sent to them with confirmation of
the date, time and location of the interview (Appendix 8). A reminder will be sent one week
before theinterview date. If more consultants are willing to be interviewed than it is feasible to
conduct then the demographic data collected will be used to ensure that the two groups of
interviewees from Norfolk and Suffolk are as similar as possible. The menahthe consultants

who expressed interest in participating will be send a regret email/letter (Appendix 9)

To contextualise results, potential participants will be asked to detail whether they have worked
for Norfolk and Waveney Mental Health Trustgthredecessor organisation to NSFT in Norfolk) in
the previous ten years. They will also be asked if they have been employed in Norfolk or Suffolk
for less than a year. This will capture those participants who are likely to be less experienced with
the datbase (if based in Norfolk), and is due to the need to understand whether they have
worked with SystemTDM®lin the past. The only inclusion criteria for the project are that potential

participants all consultants currently employed by NSFT, there are rmoifispexclusion criteria.

3.3 Data Collection

The interviews will take place at a venue airde that is suitable for the interviewees and will be
conducted by therimary researcherAs a risk reduction measure these details will be shared
with the supervisory team, and telephone contact maatehe end of each interviewAll
participants will need to sign a consent form (Apperidixon the day of the interview in order to
participate and a copy will be given to participants forithrecords.Refreshments will be

provided for all participants by the researcher.
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A pilotinterview willbe conducted by th@rimary researchewith a second researcher (MT)
present for quality and assurance purposes of phienary researchemot for interaction with the
participant. This pilot interview will be transcribed by t@mary researcheand willbe reviewed
by the supervisory teanData collected during this interview will not be included in analysis and

amendmentswill bemade to the interview topic guide ieéquired

The interviews are expected to last up to one hour and the participant will be free to leave at any
point. If they choose to leave due to time constraints then the data up to the point of them
leaving will be used in the analysis, if they cleotsleave for other reasons then the participant

will be asked if they consent to their data up to that point being included in the analysis or if they

want it to be removedThe topics expected to be covered in the interviews are:

- Introduction andbackground to the project

- What are youviews on lithium as a medicine?

- When and for what type of patients wouyau consideprescribing
lithium?

- What influences/our choice to prescribe lithium rather than other
medicines?

- Do you routinely use anyeatment guidelines to influence choice of
medicine?

- Doyou thinkit matterswho prescribes/initiates lithium?

- Conclusion

The interviews will be audio recorded using two voice recording devides.interviews will be
transcribed confidentially by therimary researcherand checked for accuracy by another
member of the research teamAlternatively, depending on finances, an option would be to
outsource the transcribing to a reputable company suchClayton Research Support, 54
Chapmans Drive, Old Stiatd, Northamptonshire, MK19 6NT, who have been used for such
projects previously and then the verbatim transcripts will be checked for accuracy by the
researcher. If transcribing is outsourced a confidentiality agreement will be signed before they

undertake any transcribing (Appendix 11).

In order to encourage the participants t@ lopen and honest the interview recordingd! only be
accessed by the principal researcher and the member of the research team checking accuracy
Once transcribed and checkear faccuracy the interview recordings will be delet@tie consent

and expression of interest forms and tldecline to participatepostcardsin hard copy will be
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stored in lockable storage at the University of East Anglia and will all be destroyed fiithin
yearsof completion of the studyAn encrypted memory stick will be used to hold the data and
analysis after completion of the study and this will stored in a locked environmeffivéoyears
and then destroyedThe encryption form will be destroyedithin six monhs of completion of

the study.
3.4 Data Analysis

A thematic analysis will be undertaken of the anonymous transcripts which will be performed at

the University of East Anglia using computers which require a passwondl [Bhgese transcripts

will be analysed by two researchers independently and consensus reached if disagreements
occud al ydz f O2RAYIAS dzAAYy3I + WaOA&az2 NIprimary R LI 2
researchemwho has attended a course in interviewing skills and reckix&ning on qualitative
dataanalysis. The supervisory team will be involved in the coding process and advise as required.
Thematic analysis will be used allowing for identification and analysis of themes or patterns that
that are elicitedfrom the data.Due to the nature of this research we will aim to produce a rich
thematic account of the whole data set in order to get a sense of thdgminant or important
themes(Braun and Clarke, 20D@ he process of thematic analysis as describeBrayin and

Clarke:

Familiarise yourself with your data e.g. transcription and reading
Generating initial codes
Searching for themes e.g. omjaing codes into groups, starting to identify themes

1.
2
3
4. Reviewing themes e.g. checking themes match with the originally generated codes
5. Defining and naming themes

6

Producing the report

There will be constant reference at all stages to the original transasiphis will help the
researcher determine the level of themes and subthemes and confirm that these are relevant to

what was said in the transcript and have not been taken out ofecdrduring the coding process.
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[E Universityof  Norfolk and Suffolk [/ &)

East Ang“a NHS Foundation Trust

School of Pharmacy Pharmacy Department
University of East Anglia Hellesdon Hospital
Norwich Norwich

NR4 7TJ NR6 5BE

Tel. 01603 591973 Tel. 01603 421480

Dear [Name]

Invite to participate in research - local interviews with consultants to get their views
and perceptions on the factors affecting lithium prescribing in current practice

The pharmacy department at Hellesdon Hospital is currently working with the University of
East Anglia on a project to evaluate the role of lithium monitoring. As part of this project we
would like to learn about factors which affect lithium prescribing, focussing on the views and
perceptions of consultants on their current practice. To facilitate this we would like to invite
you to be a part of the project and arrange an interview with Emma Kirkham (the primary
researcher), of approximately 1 hour with you as a consultant currently working within NSFT.
You will also receive this invitation via email.

This work is being conducted as part of a research project and therefore we intend to publish

the results in a peer-reviewed journal, albeit in an anonymised format. The data collected will

be kept in an anonymised format within the School of Pharmacy and all raw data from the
project wild.l be destroyed within one year of
been obtained for the project.

Please read the enclosed participant information sheet and if you are happy to participate
please return the expression of interest form using the pre-paid envelope or reply via email to
Emma Kirkham on e.kirkham@uea.ac.uk or emma.kirkham@nsft.nhs.uk with the following
information:

- Year of qualification

- Gender

- Age group: 20-35, 36-50, 51-65, 66+

- Whether you have worked within mental health in Norfolk or Suffolk for less than one
year.

- In the last 10 years have you ever worked for Norfolk and Waveney Mental Health
Trust?

- Your speciality e.g. Adult Services, Forensics, Older Age, CAMHS

- Preferred contact details

<& Asoé) _ Chair: Gf_iry Page _
~ 'Y q\‘& Deputy Chief Executive: Andrew Hopkins
§J/& Trust Headquarters: Hellesdon Hospital, Drayton High Road, Norwich, NR6 5BE
o Tel: 01603 421421 Fax: 01603 421440 www.nsft.nhs.uk
AT AN Version 3NovembeR013 REF NO:
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- If possible suitable times/locations for interviews or details for best person to contact
for this

If after two weeks no response has been received we will contact you again to confirm
whether you wish to participate in this project. If at any point you have any questions about
the project please feel free to contact Emma Kirkham by email or on 01603 591973 and | will
endeavour to answer them for you.

Thank you in anticipation of your help.

Yours sincerely,

Emma Kirkham Tim Anderson

Research Pharmacist and Lead Clinical Pharmacist
School of Pharmacy Hellesdon Hospital
University of East Anglia Norwich, NR6 5BE

Norwich, NR4 7TJ

Enclosures (3)

<& MO&) _ Chair: Gf_iry Page _
& Deputy Chief Executive: Andrew Hopkins
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[E& Universityof Norfolk and Suffolk [i/z~Y

East Anglla NHS Foundation Trust

Factors affecting lithium prescribing: views
and perceptions of consultants on current
practice

Research funded by thHeéharmacy department at Hellesdon Hospital
Participant Information Sheet

This information sheet is designed to be read by you, the potential participant, to help you
understand this project and what it will involve. It is set out ae@es of questions and
answers. If any question that you would like to ask is not provided for then please feel free to

contact theprimary researchevia telephone or email.
What is the project about?

The aim of this project is to better understand thiews and perceptions of consultants who

prescribe lithium on factors which influence their prescribing decisions.
What are the benefits of becoming involved in this project?

The results of this project will be used to evaluate and influence the wayichvithium is
monitored within Norfolk and Suffolk NHS Foundation TrAdditionally, the preliminary
findings from this project will be shared with you, verbatim quotes from the interviews may be
published but personally identifiable information will lEmoved. Participants will only be
identifiable by their study numbers in written documentation and any quotes will be attributed
to the study number allocated to that participant.
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What does the project involve?

The project will involve a face to faceentiew of approximately 1 hour with therimary
researchel(EK), refreshments will be provided for you. Ywll be free to leave at any point

with no ill effects. If you choose to leave due to time constraints then the data up to the
point of leaving wilbe used in the analysis, if you choose to leave for other reasons then you
will be asked if you consent to your data up to that point being included in the analysis or if

you want it to be removedYou will be asked questions on the following topics:

Whatare your views on lithium as a medicine?

When and for what type of patients would you consider prescribing lithium?
What influences your choice to prescribe lithium rather than other medicines?
Do you routinely use any treatment guidelines to influenbeice of medicine?

Do you think it matters who prescribes/initiates lithium?

Do | have to take part?
Participation is entirely voluntary. If we do not hear from your two weeks after sending out
this invitation pack (via email and letter) we will send out a second pack to you. If you do not

wish to participate please return thaecline to participatgostard and you will received no

further correspondence from us.

Will information need to be provided on individual patients under my care?
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No, the interviewer will not ask for any data which identifies individual patients. Additionally,
you will be able to deline to answer questions if you widHowever, if an issue raising a
concern of profegsnal misconduct or negligeneg disclosed as part of the research study

then this will be passed onto the Research Integrity Officer as per Trust policy.

What happers next?

If you would like to participate then please contact thremary researcheEmma Kirkham on

e.kirkham@uea.ac.usr emma.kirkham@nsft.nhs.ubr return theexpression of interest

form in the prepaid envelope provided to confirm your participation. You will then be

contacted to arrange a time and location for the interview to take place convenient for you.

Complaints

If you have a complaint about how you werepapached or how the interviews were
conducted please contact the Research and Development office at Hellesdon Hospital on

01603 421340 oRDofficemailbox@nsft.nhs.uklhey will be able to answer any conte

you may have.

For further information please contact:

Primary Researcher Research Supervisor:
Miss Emma Kirkham Dr. James Desborough
School of Pharmacy, School of Pharmacy,
University of East Anglia, University ofEast Anglia,
Norwich, NR4 7TJ Norwich, NR4 7TJ

Tel: 01603 591973 Tel: 01603 593413

Thank you for taking the time to read this information sheet
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[E Universityof Norfolk and Suffolk [\'/7&3

East Anglla NHS Foundation Trust

Expression of Interest form

Name:

Year of qualification

Gender

Age group (please circle) 20-35
36-50
51-65
66+

Speciality e.g. Adult Mental
Health, CAMHS, Older adult

In the last 10 years have
you ever worked for Norfolk
and Waveney Mental Health

Trust?

Have you been employed
within  mental health in
Norfolk or Suffolk for less

than a year?

Preferred contact number:

Email address:

If possible please suggest
suitable times/locations for

interview:

Please return this form to the research team in theai envelope supplied. No stamp is required
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Decline to Participate Postcard
If you do not want wish to | do not wish to take part in this
participate in this research, research A (Please tick)
please return this postcard (no
stamp needed) and you will not
be contacted again. If you do

Thank you for your time

not return this postcard or
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Subiject: Invite to participate in research - local interviews with consultants to get their views

and perceptions on the factors affecting lithium prescribing in current practice

Dear [Name]

The pharmacy department at Hellesdon Hospital is currently working with the University of
East Anglia on a project to evaluate the role of lithium monitoring. As part of this project we
would like to learn about factors which affect lithium prescribing, focussing on the views and
perceptions of consultants on their current practice. To facilitate this we would like to invite
you to be a part of the project and arrange an interview with Emma Kirkham (the primary
researcher), of approximately 1 hour with you as a consultant currently working within NSFT.

You will also receive this invitation via letter.

This work is being conducted as part of a research project and therefore we intend to publish
the results, albeit in an anonymised format, in a peer-reviewed journal. The data collected will
be kept in an anonymised format within the School of Pharmacy and all raw data from the
project wild.l be destroyed within one year
been obtained for the project.

Please read the attached participant information sheet and if you are happy to participate

please reply via emaill to Emma Kirkham on e.kirkham@uea.ac.uk or

emma.kirkham@nsft.nhs.uk with the following information:

- Year of qualification

- Gender

- Age group: 20-35, 36-50, 51-65, 66+

- Whether you have worked within mental health in Norfolk or Suffolk for less than one
year.

- In the last 10 years have you ever worked for Norfolk and Waveney Mental Health
Trust?

- Your speciality e.g. Adult Services, Forensics, Older Age, CAMHS

- Preferred contact details

- If possible suitable times/locations for interviews or details for best person to contact
for this
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If after two weeks no response has been received we will contact you to confirm whether you

wish to participate in this project. If at any point you have any questions about the project

please feel free to contact Emma Kirkham by email or on 01603 591973 and | will endeavour

to answer them for you.

Thank you in anticipation of your help with the project.

Yours sincerely,

Emma Kirkham
Research Pharmacist
School of Pharmacy
University of East Anglia
Norwich

NR4 7TJ

Attachments (1)

and

Tim Anderson

Lead Clinical Pharmacist
Hellesdon Hospital
Norwich,

NR6 5BE

Miss Emma Kirkham MRPharmS
Research Pharmacist

School of Pharmacy

University of East Anglia
Norwich Research Park
Norwich, NR4 7TJ, UK

Tel: 01603 591973

Mob: 07841702776

E-mail: e.kirkham@uea.ac.uk
emma.kirkham@nsft.nhs.uk
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[E Universityof Norfolk and Suffolk [0z 53

East Ang"a NHS Foundation Trust

School of Pharmacy Pharmacy Department
University of East Anglia Hellesdon Hospital
Norwich Norwich

NR4 7TJ NR6 5BE

Tel. 01603 591973 Tel. 01603 421480

Dear [Name]

Re: Invite to participate in research - local interviews with consultants to get their

views and perceptions on the factors affecting lithium prescribing in current practice

You were recently contacted to see if you would like to be involved in the above research
project being run by the Pharmacy Department in conjunction with the University of East
Anglia. As yet we have not received any response to our invite and would like to see if you

are interested in participating. If you have already responded then please ignore this letter.

Please read the enclosed participant information sheet and if you are happy to participate
please return the expression of interest form using the pre-paid envelope or reply via email to

Emma Kirkham on e.kirkham@uea.ac.uk or emma.kirkham@nsft.nhs.uk with the following

information:

- Year of qualification

<& Asoé) ' Chair:_ Gary_ Page
~ 'Y q\‘& Chief Executive: Aidan Thomas
§¢JQ Trust Headquarters: Hellesdon Hospital, Drayton High Road, Norwich, NR6 5BE = gl o
. ,;‘ Tel: 01603 421421 Fax: 01603 421440 www.nsft.nhs.uk © FRACTICE o
D'ISAB\‘V' Wk
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- Gender

- Age group: 20-35, 36-50, 51-65, 66+

- Whether you have worked within mental health in Norfolk or Suffolk for less than one
year.

- In the last 10 years have you ever worked for Norfolk and Waveney Mental Health
Trust?

- Your speciality e.g. Adult Services, Forensics, Older Age, CAMHS

- Preferred contact details

- If possible suitable times/locations for interviews or details for best person to contact
for this

If at any point you have any questions about the project please feel free to contact Emma

Kirkham by email or on 01603 591973 and | will endeavour to answer them for you.

Thank you in anticipation of your help with the project.

Yours sincerely,

Emma Kirkham Tim Anderson

Research Pharmacist and Lead Clinical Pharmacist
School of Pharmacy Hellesdon Hospital
University of East Anglia Norwich,

Norwich NR6 5BE

NR4 7TJ

Enclosures (2)

<& Asoé) ~ Chair: Gary Page
~ /0 q\‘? Chief Executive: Aidan Thomas
SM Trust Headquarters: Hellesdon Hospital, Drayton High Road, Norwich, NR6 5BE - .
bt 2 Tel: 01603 421421 Fax: 01603 421440 www.nsft.nhs.uk o PRAETIEE (%
D'ISAB\S. i"'. LR
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Subject: Re: Invite to participate in research - local interviews with consultants to get their

views and perceptions on the factors affecting lithium prescribing in current practice

Dear [Name]

You were recently contacted to see if you would like to be involved in the above research
project being run by the Pharmacy Department in conjunction with the University of East
Anglia. As yet we have not received any response to our invite and would like to see if you

are interested in participating. If you have already responded then please ignore this email.

Please read the attached participant information sheet and if you are happy to participate

please reply via emaill to Emma Kirkham on e.kirkham@uea.ac.uk or

emma.kirkham@nsft.nhs.uk with the following information:

- Year of qualification

- Gender

- Age group: 20-35, 36-50, 51-65, 66+

- Whether you have worked within mental health in Norfolk or Suffolk for less than one
year.

- In the last 10 years have you ever worked for Norfolk and Waveney Mental Health
Trust?

- Your speciality e.g. Adult Services, Forensics, Older Age, CAMHS

- Preferred contact details

- If possible suitable times/locations for interviews or details for best person to contact

for this

If at any point you have any questions about the project please feel free to contact Emma

Kirkham by email or on 01603 591973 and she will endeavour to answer them for you.

Thank you in anticipation of your help with the project.

Yours sincerely,
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Emma Kirkham
Research Pharmacist
School of Pharmacy
University of East Anglia
Norwich

NR4 7TJ

Attachments (1)

and

Tim Anderson

Lead Clinical Pharmacist
Hellesdon Hospital
Norwich,

NR6 5BE

REF NO:

Miss Emma Kirkham MRPharmS
Research Pharmacist

School of Pharmacy

University of East Anglia
Norwich Research Park
Norwich, NR4 7TJ, UK

Tel: 01603 591973

Mob: 07841702776

E-mail: e.kirkham@uea.ac.uk
emma.kirkham@nsft.nhs.uk
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[E Universityof Norfolk and Suffolk NHS'

East Anglla NHS Foundation Trust
School of Pharmacy Pharmacy Department
University of East Anglia Hellesdon Hospital
Norwich Norwich
NR4 7TJ NR6 5BE
Tel. 01603 591973 Tel. 01603 421480

Dear [Name]

Confirmation of participation in research: local interviews with consultants to get their

views and perceptions on the factors affecting lithium prescribing in current practice
This letter confirms our arrangements for your involvement in the above project. As previously
noted your involvement will consist of an interview of approximately one hour in length.
Refreshments will be provided.

Time:

Location:

If at any point you have any questions about the project please feel free to contact Emma

Kirkham by email or on 01603 591973 and | will endeavour to answer them for you.

Thank you in anticipation of your help with the project.

Yours sincerely,

Emma Kirkham Tim Anderson
Research Pharmacist and Lead Clinical Pharmacist
School of Pharmacy Hellesdon Hospital
University of East Anglia Norwich,
Norwich NR6 5BE
NR4 7TJ
& MBo, Chair: Gary Page
~ ° ." q\‘& Chief Executive: Aidan Thomas
3 & Trust Headquarters: Hellesdon Hospital, Drayton High Road, Norwich, NR6 5BE = gl o
b ,;‘ Tel: 01603 421421 Fax: 01603 421440 www.nsft.nhs.uk v CEIETE A
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Subject: Re: Confirmation of participation in research - local interviews with consultants to

get their views and perceptions on the factors affecting lithium prescribing in current practice

Dear [Name]

This email confirms our arrangements for your involvement in the above project. As
previously noted your involvement will consist of an interview of approximately one hour in
length. Refreshments will be provided.

Time:

Location:

If at any point you have any questions about the project please feel free to contact Emma

Kirkham by email or on 01603 591973 and | will endeavour to answer them for you.

Thank you in anticipation of your help with the project.

Yours sincerely,

Emma Kirkham Tim Anderson

Research Pharmacist and Lead Clinical Pharmacist
School of Pharmacy Hellesdon Hospital

University of East Anglia Norwich,

Norwich NR6 5BE

NR4 7TJ

Miss Emma Kirkham MRPharmS Tel: 01603 591973

Research Pharmacist Mob: 07841702776

School of Pharmacy E-mail: e.kirkham@uea.ac.uk
University of East Anglia emma.kirkham@nsft.nhs.uk

Norwich Research Park
Norwich, NR4 7TJ, UK
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[E& Universityof Norfolk and Suffolk [\'/4 5

East Anglia NHS Foundation Trust
School of Pharmacy Pharmacy Department
University of East Anglia Hellesdon Hospital
Norwich Norwich
NR4 7TJ NR6 5BE
Tel. 01603 591973 Tel. 01603 421480

Dear [Name]

Re: Invite to participate in research - local interviews with consultants to get their

views and perceptions on the factors affecting lithium prescribing in current practice
Thank you for your response agreeing to participate in the above research project.
Unfortunately at this time we have more participants than needed so we will not need to
arrange an interview with you at this time.

Once again many thanks for your willingness to participate in this research project.

Yours sincerely,

Emma Kirkham Tim Anderson

Research Pharmacist and Lead Clinical Pharmacist
School of Pharmacy Hellesdon Hospuital
University of East Anglia Norwich, NR6 5BE

Norwich, NR4 7TJ

<& hBoy, Chair: Gary Page

S ° .) & Deputy Chief Executive: Andrew Hopkins

SM? Trust Headquarters: Hellesdon Hospital, Drayton High Road, Norwich, NR6 5BE L ¢
“ N Tel: 01603 421421 Fax: 01603 421440 www.nsft.nhs.uk - FRACTICE
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Subiject: Invite to participate in research - local interviews with consultants to get their views

and perceptions on the factors affecting lithium prescribing in current practice

Dear [Name]

Re: Invite to participate in research - local interviews with consultants to get their

views and perceptions on the factors affecting lithium prescribing in current practice
Thank you for your response agreeing to participate in the above research project.
Unfortunately at this time we have more participants than needed so we will not need to
arrange an interview with you at this time.

Once again many thanks for your willingness to participate in this research project.

Yours sincerely,

Emma Kirkham Tim Anderson

Research Pharmacist and Lead Clinical Pharmacist
School of Pharmacy Hellesdon Hospital

University of East Anglia Norwich

Norwich NR6 5BE

NR4 7TJ

Miss Emma Kirkham MRPharmS Tel: 01603 591973

Research Pharmacist Mob: 07841702776

School of Pharmacy E-mail: e.kirkham@uea.ac.uk
University of East Anglia emma.kirkham@nsft.nhs.uk

Norwich Research Park
Norwich, NR4 7TJ, UK
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[E& Universityof  Norfolk and Suffolk [VY/1 53

East Ang“a NHS Foundation Trust

Factors affecting lithium prescribing:
views and perceptions of consultants
on current practice

Interview consent form

If you wish to take part, please initial each box and complete the details at the bottom of the

form.

1. | agree to participate in the above study to investigate my views and

perceptions of factors affecting lithium prescribing in current practice.

2. | confirm that | have read and understood the participant information sheet

dated 12/13, version 3 for the above interview and have had the opportunity

to ask questions.

3. | am willing to allow the interview to be audio-recorded for the purposes of

analysis and possible publication.

4. | understand that everything | say will be anonymised and will be kept

securely at the UEA.

5. | agree to be interviewed and understand that my consent to participate
can be withdrawn up until the point when the interviews are transcribed and
analysed.

Name of participant Date Signature

Name of person taking consent Date Signature

Address of participant:

When completed: 1 copy for participant
1 copy for research team
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[E Universityof Norfolk and Suffolk NHS

East Ang“a NHS Foundation Trust

Confidentiality Form between University of East Anglia, Norfolk and Suffolk

NHS Foundation Trust and [name of transcribing company]

Project title: Factors affecting lithium prescribing: views and perceptions of

consultants on current practice
Name of researcher: Emma Kirkham

The digital recordings you are transcribing have been collected as part of a research
project. Digital recordings may contain information of a very personal nature, which
should be kept confidential and not disclosed to others. Maintaining this confidentiality

is of utmost importance.
We would like you to agree:

- Not to disclose any information you may hear on the digital recording to
others

- When using the digital recording to ensure it cannot be heard by other
people

- To show your transcription only to the relevant individual (named above)

who is involved in the research project.

If you find that anyone speaking on a digital recording is known to you, we would like
you to stop transcription work on that digital recording immediately and inform the
person who has commissioned the work (Emma Kirkham).
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Declaration

| have read the above information and | understand that:

1. I will discuss the content of the digital recording only with the individual(s) involved

in the research project.

2. 1 will keep the digital recording in a secure place where it cannot be heard by

others.
3. I will treat the transcription of the digital recording as confidential information.
4. If the person being interviewed on the digital recordings is known to me | will

undertake no further transcription work on the digital recording.

| (and my team) agree to act according to the above constraints

Your name on behalf of [name of transcribing
company]
Signature Date
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Norfolk and Suffolk [i\V/Z 5]

NHS Foundation Trust

Research and Development

The Knowledge Centre

Hellesdon Hospital

Drayton High Road,

Norwich, NR6 5BE

Telephone 01603 421255

E mail: RDofficemailbox@nsft.nhs.uk

Miss Emma Kirkham
School of Pharmacy
University of East Anglia
Norwich

NR4 7TJ

1% August 2013

Dear Miss Kirkham,

Re: 2013MH19: Views and perceptions of consultants on lithium prescribing

Thank you for submitting the above project for local research governance approval. The Committee
reviewed the application on the meeting of the 25" July 2013, and has made the following comments:

The committee complimented the proposal for being well-written. This was felt to be low-risk to
the Trust from a governance perspective.

The committee queried in the protocol the statement that the data will be checked with another
researcher. The committee asked who the other researcher is as this is not stated.

The committee felt that as the attendance of consultants in the research forums varies across
lucalities, it was suggested the mail shot would be the preferred way of recruiting participants.

The committee raised concern about the lack of information regarding sampling methods for
identifying and recruiting participants. If one intention of the study is to compare consultants in
Norfolk and Suffolk, what procedures are in place to ensure that a representative sample from
each area, and, potentially different services/condition areas, is consented into the study?

The Committee wished to see more justification for the sample size of 20 consultants, and how
this related to 10-15 interviews. Additionally, it was felt that the transcribing work-load for 15-20
hours of interviews would be extremely time-intensive. The committee asked what support was
in place for the researcher to undertake this role.

Within the scientific justification there is a statement “Is there something within Norfolk that has
an impact on the prescribers’ decisions to use lithium?” This was felt to be lacking detail and
did not give a clear justification for the rationale of the study.

The committee also asked what procedures were planned if more than 20 consultants wished
to take part in the study.

The committee queried how the researcher would know who has returned the withdrawal
postcard as there are no linked participant codes on the consent/acceptance form. The specific
need for the postcard was also felt to be unclear.

Chair: Gary Page

MINDFUL Acting Chief Executive: Andrew Hopkins
AIIPLOYER Trust Head_quarters: Hellesdon Hospital, Stonewall
Drayton High Road, Norwich, NR6 5BE DIVERSITY CARMPON

Tel: 01603 421421 Fax: 01603 421440 www.nsft.nhs.uk
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The committee suggested that that although patient information should clearly not be
discussed, there should be a line in the participant information sheet that if professional
misconduct or negligence arises then this will be passed on.

The committee asked if the participant will have the chance to review transcripts of their
interviews as this is not stated in any documentation.

The committee queried if the participant does need to leave the meeting due to their clinical
commitments, will they get the chance to complete the interview at another time? Additionally,
it is stated that refreshments were to be provided. If the interviews are within the Consultants
offices, how will this be arranged?

The committee raised the issue of when the participant is able to withdraw consent for use of
their data from the study. The committee asked that this is stated in the consent/information
sheets that they are able to withdraw up until the point when the interviews are transcribed and
analysed.

The committee asked to see the results of the study before publication.

The Committee are happy to receive a response to these queries by email at the address above, and
the final approval decision will be delegated to the Chair of the committee.

If you have any queries regarding this or any other project, please contact, Bonnie Teague, Research
Manager, at the above address.

The reference number for this study is: 2013MH19, and this should be quoted on all correspondence.

Yours sincerely,

; P
C— 75 4
/ -

/

T—

Dr'Jon Wilson
Deputy Medical Director (Research) and NSFT Research Governance Chair

A hoy,
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Chair: Gary Page

Acting Chief Executive: Andrew Hopkins
MINDFUL Trust Headquarters: Hellesdon Hospital, Stonewall
EMPLOYER Drayton High Road, Norwich, NR6 5BE DIVERSITY CHAMPION

Tel: 01603 421421 Fax: 01603 421440 www.nsft.nhs.uk
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Norfolk and Suffolk m

NHS Foundation Trust

Research and Development
The Knowledge Centre
Hellesdon Hospital

Drayton High Road

Norwich

NR6 5BE

Telephone 01603 421255
E mail: RDofficemailbox@nsft.nhs.uk

Miss Emma Kirkham
School of Pharmacy
University of East Anglia
Norwich
NR4 7TJ
6" September 2013

Dear Miss Kirkham,
Re: 2013MH19: Views and perceptions of consultants on lithium prescribing

Thank you for submitting the above project for local research governance approval. | am pleased to
inform you that your project has been given full approval and you may begin your research at the
following site:

e Norfolk & Suffolk NHS Foundation Trust

| have enclosed two copies of the Standard Terms and Conditions of Approval. Please sign both
copies returning one copy to the Research and Development office, at the above address, and
keeping the other in your study file. Failure to return the standard terms and conditions may affect the
conditions of approval. Under the agreed Standard Terms and Conditions of Approval you must
inform the R&D department of any proposed changes to this study and submit annual
progress reports to the R&D department.

Any researcher(s) whose substantive employer is not the Norfolk & Suffolk NHS Foundation Trust
must have a Letter of Access or Honorary Research contract and evidence of Good Clinical Practice
(GCP) training before coming on site to conduct their research in this project. Please note that you
cannot take part in this study until you have this documentation. If a Letter of Access / Honorary
Research Contract has not been issued — please contact us immediately.

If you have any queries regarding this or any other project, please contact, Tom Rhodes, Research
Governance Administrator, at the above address.

The reference number for this study is: 2013MH19, and this should be quoted on all correspondence.

Yours sincerely,

Dr J6n Wilson
Deputy Medical Director (Research)

a1 Aﬂo(,) Chair: Gary E Page

S < ) ary.
S VA VA Chief Executive: Aidan Thomas

§M MINDFUL. Trust Headquarters: Hellesdon Hospital, Stonewall
4 & EMPLOYER Drayton High Road, Norwich, NR6 5BE DIVERSITY CHAMPION
/SaBv Tel: 01603 421421 Fax: 01603 421440 www.nsft.nhs.uk
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Your research governance approval is valid providing you comply with the conditions set out below:

i1

2.

You commence your research within one year of the date of this letter. If you do not begin
your work within this time, you will be required to resubmit your application.

You notify the Research and Development Office should you deviate or make changes to the
approved documents.

You alert the Research and Development Office by contacting the address above, if significant
developments occur as the study progresses, whether in relations to the safety of individuals or
to scientific direction.

You complete and return the standard annual self-report study monitoring form when
requested to do so at the end of each financial year. Failure to do this will result in the
suspension of research governance approval.

You comply fully with the Department of Health Research Governance Framework and Trust
Research Policies, and in particular that you ensure that you are aware of and fully discharge
your responsibilities in respect to Data Protection, Health and Safety, financial probity, ethics
and scientific quality. You should refer in particular to Sections 3.5 and 3.6 of the Research
Governance Framework.

You ensure that all information regarding patients or staff remains secure and strictly
confidential at all times. You ensure that you understand and comply with the requirements of
the NHS Confidentiality Code of Practice, Data Protection Act and Human Rights Act.
Unauthorised disclosure of information is an offence and such disclosures may lead to
prosecution.

UKCRN Portfolio Studies only: You will make local Trust research team members aware that
it is expected that the “first participant, first visit® date should be within 70 days of the full
submission for Trust Research Governance Approval, and this date must be reported to the
Research and Development office using the email address above. Delay to recruitment due to
study-wide developments must be reported to the Trust as soon as possible.

UKCRN Portfolio Studies only: You will report and upload Trust recruitment to the UKCRN
portfolio accurately and in a timely manner, and will provide recruitment figures to the Trust
upon request.

List of Approved Documents:

E;cume-n_t-s
| Protocaol . - 2
Acceptance Form e _ 1 June-13
Confirmation Email 1 June-13
~ Confirmation Letter 1 June-13
| Consent Form - 1 June-13
First Email 2 Aug-13
First Letter ) ~ 2 Aug-13 |
| Participant Information Sheet _ 1 June-13
| Regret Letter o 1 Aug-13
| Regret Email 1 Aug-13
Second Email B 2 Aug-13
Second Letter - 2 Aug-13
- Withdrawal Postcard 1 June-13
AL A8, Chair: Gary E Page
Y VA Chief Executive: Aidan Thomas
8 i MINDFUL Trust Headquarters: Hellesdon Hospital, Stonewall
: > EMPLOYER Drayton High Road, Norwich, NR6 5BE i S
Dream® :
/5 AR Tel: 01603 421421 Fax: 01603 421440 www.nsft.nhs.uk
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National Research m

Ethics Service Health Research Authority

NOTICE OF SUBSTANTIAL AMENDMENT (non-CTIMP)

For use in the case of all research other than clinical trials of investigational medicinal products
(CTIMPs). For substantial amendments to CTIMPs, please use the EU-approved notice of
amendment form (Annex 2 to ENTR/CT1) available in the Integrated Research Application System
(IRAS) at http://www.myresearchproject.org.uk or on the EudraCT website at
https://eudract.ema.europa.eu/document.html.

To be completed in typescript by the Chief Investigator in language comprehensible to a lay person
and submitted to the Research Ethics Committee that gave a favourable opinion of the research (“the
main REC’). In the case of multi-site studies, there is no need to send copies to other RECs unless
specifically required by the main REC.

Further guidance is available at http.//www.nres.nhs.uk/applications/after-ethical-review/notification-of-
amendments/.

Details of Chief Investigator:

Name: Emma Kirkham
Address: School of Pharmacy, University of East Anglia,
Norwich Research Park, Norwich
Postcode: NR4 7TJ
Telephone: 01603 591973
Email: e.kirkham@uea.ac.uk
Full title of study: Factors affecting lithium prescribing: views and

perceptions of consultants on current practice.

Lead sponsor: University of East Anglia
Yvonne Kirkham — Project Officer

Name of REC: No NHS REC review required

REC reference number: N/A

Name of lead R&D office: Norfolk & Suffolk NHS Foundation Trust

Date study commenced: Not yet commenced — expected start date March
2014

Notice of substantial amendment (non-CTIMP), version 4.0 November 2011 1
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Protocol reference (if applicable), 2013MH19
current version and date: Version 5, February 2014

Amendment number and date: Amendment 1, 10" February 2014

Type of amendment (indicate all that apply in bold)
(a) Amendment to information previously given on the REC Application Form
Yes No

If yes, please refer to relevant sections of the REC application in the “summary of
changes” below.

(b) Amendment to the protocol
Yes No
If yes, please submit either the revised protocol with a new version number and

date, highlighting changes in bold, or a document listing the changes and giving
both the previous and revised text.

(c) Amendment to the information sheet(s) and consent form(s) for participants, or to any other
supporting documentation for the study

Yes- No

If yes, please submit all revised documents with new version numbers and dates,
highlighting new text in bold.

Is this a modified version of an amendment previously notified to the REC and given
an unfavourable opinion?

Yes No

Notice of substantial amendment (non-CTIMP), version 4.0 November 2011
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Summary of changes

Briefly summarise the main changes proposed in this amendment using language comprehensible to
a lay person. Explain the purpose of the changes and their significance for the study.

If this is a modified amendment, please explain how the modifications address concerns raised
previously by the ethics committee.

If the amendment significantly alters the research design or methodology, or could otherwise affect
the scientific value of the study, supporting scientific information should be given (or enclosed
separately). Indicate whether or not additional scientific critique has been obtained.

Due to delays in the roll-out of the lithium register and database to Suffolk one method of
recruitment has now been altered.

Initially consultants were to be contacted as part of the roll out by the SystemTDM®
administrator and all relevant documents required by consultants would be sent out through
them. However now the work contact details of all consultants working within Suffolk will be
obtained by the principal investigator from Research and Development or the Trust e-mail
group ‘consultants’ in order to contact them for this project. The principal investigator will
then send out all relevant documentation to the consultants directly.

Any other relevant information

Applicants may indicate any specific ethical issues relating to the amendment, on which the opinion
of the REC is sought.

List of enclosed documents

Document Version Date

Protocol 5 February 2014

Covering letter 3 November 2013
Participant Information Sheet 3 December 2013
Expression of Interest form 1 November 2013

Decline to Participate postcard 2 November 2013

Consent form 3 November 2013
Confidentiality agreement 1 August 2013

Encryption form 1 November 2013
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Declaration by Chief Investigator

e | confirm that the information in this form is accurate to the best of my knowledge and | take full
responsibility for it.

e | consider that it would be reasonable for the proposed amendment to be implemented.

y

Signature of Chief Investigator:

Print name: EMMA KIRKHAM

Date of submission: 10/2/14

Declaration by the sponsor’s representative
The sponsor of an approved study is responsible for all amendments made during its conduct.

The person authorising the declaration should be authorised to do so. There is no requirement for a
particular level of seniority; the sponsor’s rules about delegated authority should be adhered to.

e | confirm the sponsor’s support for this substantial amendment.

e Vb

Signature of sponsor’s representative: .. P Wt e o

Print name: Yvonne Kirkham  ........................
POt PFOJGCEOMICOT . o dssninnssanvacunmammsimsss ssimmmssmsnses

Organisation: UEA — .....ccooviieieeieeeeeeeeeee

Date: 26 102. ] JolLk ...

Notice of substantial amendment (non-CTIMP), version 4.0 November 2011
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Faculty of Medicine and Health Sciences Research Ethics Committee

E\

University of East Anglia

Emma Kirkham Research & Enterprise Services
REN West (SCI)

Sahingl arFhAmacy University of East Anglia

UEA Norwich

NR4 7TJ NR4 7TJ

Email: fmh.ethics@uea.ac.uk
Direct Dial: +44 (0) 1603 59 1720

Web: http://www.uea.ac.uk
3" February 2014

Dear Emma,

Project Title: Factors affecting lithium prescribing: views and perceptions of consultants on current
practice. Reference: 2013/2014 - 13

The submission of your research proposal was discussed at the Faculty Research Ethics Committee meeting
on Thursday 30" January 2014.

The Committee were happy to approve your application in principle but have the following concerns which
they would like you to address and amend accordingly:

1. Page 14, second paragraph, please revise the following sentence to include: “However, if an issue
raising a concern of professional misconduct or negligence...”

2. You need to include a sentence to say that this has been reviewed and approved by the Faculty of
Medicine and Health Sciences Research Ethics Committee.

3. Appendix 4, please rename this to “‘Decline to Participate Postcard”.

Please write to me once you have resolved/clarified the above issues. | require documentation confirming
that you have complied with the Committee’s suggestions. The Committee have requested that you detail the
changes below the relevant point on the text in this letter and also include your amendments as a tracked
change within your application/proposal. The revisions to your application can be considered by Chair's
action rather than go to a committee meeting, which means that the above documentation can be
resubmitted at any time. Please could you send your revisions to me as an attachment in an email as this will
speed up the decision making process.

As your project does not have ethics approval until the above issues have been resolved, | want to remind
you that you should not be undertaking your research project until you have ethical approval by the Faculty
Research Ethics Committee. Planning on the project or literature based elements can still take place but not
the research involving the above ethical issues. This is to ensure that you and your research are insured by
the University and that your research is undertaken within the University's 'Guidelines on Good Practice in
Research' approved by Senate in February 2012.

Yours/sincerely
/ W, yowue- Lft\wg,‘(l’n-w\,

YvenneKirkham
Project Officer

cc Dr James Desborough by email
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Facuity of Medicine and Health Sciences Research Ethics Committee

E\

University of East Anglia

Emma Kirkham Research & Enterprise Services

School of Pharmacy West Office (Science Building)

University of East Anglia
UEA Norwich Research Park
NR4 7TJ Norwich, NR4 7TJ

Telephone: +44 (0) 1603 591720
Email: fmh.ethics@uea.ac.uk

Web: www.uea.ac.uk/researchandenterprise

13" February 2014

Dear Emma,

Project Title: Factors affecting lithium prescribing: views and perceptions of consultants on current
practice. Reference: 2013/2014 — 13

The amendments to your above proposal have been considered by the Chair of the Faculty Research Ethics
Committee and we can confirm that your proposal has been approved.

Please could you ensure that any further amendments to either the protocol or documents submitted are
notified to us in advance and also that any adverse events which occur during your project are reported to
the Committee. Please could you also arrange to send us a report once your project is completed.

The Committee would like to wish you good luck with your project.

Yours sincerely,

U NP \/(,L'\/v&cl/\.cvv

Yvonne Kirkham
Project Officer

cc Dr James Desborough by email
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