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ABSTRACT

The patient clinical outcome assessment is a very important factor in order to guarantee the patient safety. It is the
assessment of patient outcome in respect of mental status, symptoms, or impact of ill health on how the patient
functions. This assessment aims to improve the quality of health care in general by predicting the performance of
any therapeutic option in terms of benefits or harms. Due to the importance of this field, an in-depth review of
current issues regarding the assessment of patient clinical outcome should be carried out. Accordingly, this paper go
over three main points. 1) the challenges involved in the assessment of patient clinical outcome; 2) a number of the
existing methods for patient clinical outcome assessment; and 3) a discussion of the general conceptual limitations
and difficulties of patient outcome quantitative assessment. This paper will advance the understanding of the
assessment of patient clinical outcome field in regards to its challenges, methods and conceptual limitations.
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INTRODUCTION

The need for quantitative assessment of patienicali outcome is compelling, urgent [1], import§2}, vital [3]

and necessary [4] with high research priority [Bhas considerable public attention [6-8]. Theimpim solution is
to develop a model which generates data in a demsiformat and could be universally applied [9heTglobal
approach is important to compare the benefits thémdint patient groups across different health ¢arerventions
[10, 11] and to prioritize health interventions [12

There is a need for developing outcome measureishvete appropriate to therapists and patientssaadiferent
specialties and which are simple to use in dailytine practice [13]. If the model is plausible,wtll make a
behavioral change [14] and it will lead to a greateared evidence for what really works in clinipgctice [15].
The evidence-based results of randomized clinidalstcannot be assessed if applied in everydag wéthout a
routine measurement of outcomes in daily practoe[16]. Measuring and reporting on the healthafydations or
individuals requires a valid, reliable and comp#ralvay to measure health status and perform thecali
assessment [17-19] which is considered as theertyl of future [20-22].

Academia should play a central role diligently he tcreation of new and not biased instrument for tkealth
indicators [23-25]. There is an emphasis on theelbgment of theoretical models, which incorporateren
guantitative and comprehensive assessment of oee@@6, 27]. Stakeholders and research are needmhstruct
a global, standardized method with considerablerefft 0, 28, 29].

Accordingly, this paper proposes an in-depth revigwthe literature to explore different issues regsg the
assessment of patient clinical outcome. This pagesents: 1) an overview of the challenges involiredhe
assessment of patient clinical outcome; 2) an dsenof the existing assessment methods for patiéinical
outcome; and 3) a discussion of the general conakpmitations and difficulties of patient outcomeantitative
assessment.
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1. Overview of the Challenges Involved in the Assessmieof Patient Clinical Outcome

The assessment of benefits, harms, risk, and patiérical outcome and their communication is a ptar

scientific challenge [30-32], and formidable prahlé33]. It is remote to achieve [34], and diffictiit quantify on a
common scale [4, 35-38]. It becomes more diffisutien comparing drugs with other options like suygeith

different measurements and scales [4]. When sorasttens of adverse effects recorded for some dcogshining
them into a useful benefit-harm assessment seemsssible, and making it challengeable to deterntimebest
therapy [39, 40]. Comparing different therapy regimm is still challenging [41]. The definition ofirdtally

important components and their weighting schemesacdifferent team members may be difficult to ecai[32].
The assignment of value and weighting to every aomapt is still challengeable [42, 43]. Additionallyhere is
considerable difficulty in weighing up benefits ahdrms over the short and long term [44]. Also \waig and
incorporating patients’ preferences in the assessiseone of the tremendous fundamental intelldathallenges
[21, 30, 45, 46], and still a key question in theddf [9].

Other main challenges include how quantitativelgresenting a complex drug benefit-risk profile, wfitatively
characterizing drug benefit-risk for individuals evlare different in physiology and preferences, tipdabenefit-
risk assessments with new information through thegdife cycle, addressing the uncertainty in béésk
assessment, addressing the cost of adopting aitgtiaetframework, and effectively presenting amdnenunicating
guantitative information [30]. This process is ampment challenge for all sectors of health caré],[4and
considered as the most difficult step in the appkrgvocess [48, 49].

Pessimistic thinking is observed in literature sng words like “impossible” [50, 51], “not possii[8, 52] and
“unreasonable” [53] to construct benefits and haamighmetic ratio applicable for all cases. It &ibved that it is
not expected to replace expert judgment [54-561Herforeseeable future [9]. Sometimes it is beliethat we will
ever have a perfect method which is free of lirotad for comparing health states [57, 58].

The construction of proper tool for benefits, harausd risk assessment is an outstanding challes@e6D]. It is
considered one of the questionable and unresobs&es in the field [4, 28, 40, 53, 56, 61, 62}eljuires much
critical thought [6, 37], and needs first-rate ndrfdom the world of clinical medicine [59] with csiderable skill
and effort [63]. It needs organizing workshops wapiecialists from different fields or supportingesific research
projects like post doctorate research [50, 54626 64].

2. Overview of the Existing Methods for the Assessemmif Patient Clinical Outcome

2.1. Mortality, Morbidity Rates and Indexes of Other Parameters

There are a lot of previous attempts to estimatdtihestatus by different parameters like mortalibgrbidity, life
expectancy, mental hospital admissions, the pragalef states of coma, unconsciousness in anutistial setting,
death from suicide rate, infant mortality, or condtions of them [65]. An example is a scale comg@dsam infant
mortality, life expectancy, the literacy rate, deedte for persons aged 65 and older, and mensglitab admissions
[65]. Many of these parameters are not directlatesl to health, others reflect only specific anedated to health
[65]. Also, they don't reflect the complex conceyptiof health [65].

2.2. Number Needed to Treat (NNT)

NNT is defined as the average number of patien¢sie to be treated over a defined time to achiesedquired
outcome in one of them [66]. Physicians are wideding this method because it is relatively simpid aasy to
comprehend [67, 68].

1

P.—

NNT =

Where R is the proportion of the disease of interest & tontrol group, and,Rhe proportion of disease in the
treatment group [69].

2.3. Number Needed to Harm (NNH)
The number needed to harm (NNH) is the number tiéps who need to receive an intervention to caurse
additional adverse event; the NNH is the inverseahef absolute difference in adverse event ratewdsst the
experimental and control groups [70].

NNH = L

Ri—
Where R is the risk of an adverse event of interest inth&eated group, and, i the risk of an adverse event of
interest in the treated group [70].
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2.4. Unqualified Success NNT and Unmitigated Failure NNHNNTys and NNHyg)

NNT had been extended to include treatment witheesty effects. NNT for unqualified success (N§Tis the
number of patients who must be observed on avei@a@mncounter one successfully treated patient whondt
suffer adverse events due to the treatment [71,N19H for unmitigated failure (NNbt) is the number of patients
on average will suffer an adverse, treatment-rdlatéect without benefiting from the therapy [72].

NNT ¢ = L
(P-RP)[1-(R-R)]
NNH . = _ 1
P (F- )

Where R is the proportion of the disease of interest ia ttontrol group, Pthe proportion of disease in the
treatment group, {Hs the frequency of the adverse event in thearkgtoup, and Hs the frequency of this event in
a control or untreated group [71, 72].

2.5. Disease Impact Number and Population Impact Number

NNT could be extended to calculate disease impagtbher which is defined as “the number of patienith whe
disease in question among whom one event will eegnted by the intervention” [73]; it's formula 1¢(absolute
risk reduction x proportion of people with the dise who are exposed to the intervention) [73].

2.6. Relative-Value Adjusted Number-Needed-To-Harm (RV-NNH)

In RV-NNH method, harms value could be estimateduliity which is a numeric representation of pats
preferences for health states or desirability feecific outcomes [74-76] by adding the relativditytivalue (RV)
into the NNH calculation [74]; RV can be calculatsd

B 1-utility of AE
1-utility of disease of intere:

NNH adjusted for relative value can then be catedd74] as:

1
(F-F1) x RV

RV-NNH also is accommodated to include the harmsnaftiple adverse events [74]. Utility could be rseged
using some utility methods (standard-gamble methothe time-trade-off) [74, 77] which is discusdater in this
chapter. However, the NNH method has some meritglibicians because it is simple to use [54]. Timsthod
considers both the benefit and harm of the thetapauervention.

RV-NNH =

2.7. Likelihood of Being Helped vs. Harmed (LHH)
This method combines NNT and NNH into a singleoratithe following formula:

HH=—+_. 1
NNT * NNH

The resulting number is no of times more likelyoenefit from treatment option than to be harmed.[70

2.8. The Adjusted Number Needed To Treat

This method incorporates qualities and timings hef potential outcomes of the therapeutic optiotgsNNT
Method [78]. First, NNT and NNH are combined toctédite a number needed to treat that include tbegtilities
of both benefits and harms resulting from the tywtams as:

1

Adjusted NNT=
(B2-B1)-(H=H 1)
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Where B is the probability of benefit under option 2; B the probability of benefit under option 1; i$ the
probability of harm under option 2, and I4 the probability of harm under option 1. Thenalifies and timings are
included in the formula as follows:

1
[(LEB2 x B2 x UB2) - (LEB1 x B1x UBi)] - [(LEH2x Hzx UH) - (LEH1x Hix UH?1)]

Where: LEB is the time-discounted life expectancy of the agerindividual receiving the benefit under option 2
B, is the probability of benefit under option 2. UB the average utility change for an individuatewing the
benefit under option 2. LEBs the time-discounted life expectancy of the agerindividual receiving the benefit
under option 1. Bis the probability of benefit under option 1. UB the average utility change for an individual
receiving the benefit under option 1. LEHd the time-discounted life expectancy of the agerindividual receiving
the harm under option 2.,Hs the probability of harm under option 2. WK the average utility change for an
individual receiving the harm under option 2. LEBI the time-discounted life expectancy of the agerindividual
receiving the harm under option 1, id the probability of harm under option 1. Uid the average utility change for
an individual receiving the harm under option ¥eléxpectancy represents timing, and utility repnés quality of
life. The concept of QALYs is used to estimateitytilA sensitivity analysis could be used to asgéssimpact of
uncertainty on the decision, and to detect theatsd&s which are more relevant to it [78].

2.9. Survey-Based Health-Related Quality of life (HRQOL)Instruments

Health-Related Quality of life (HRQOL) is the indiual’s subjective perception of the impact on tteatatus [79],

their perceived need for health care, and theifepeaces for therapy and outcomes [80]. It canmotrieasured
directly; instead of that, it can be measured Butly by asking a series of questions known asstera respondent
[81, 82]; respondent ranks the items to give thwights using techniques such as visual analoggdatd gamble,
and/or time trade off [82-84]. Aggregating the smbitems is performed to derive scale scores [2188] using

some mathematical formula, additive or multiplieati85]. Validation of the scale is then performada large

number of patients [82]. Those items are set im@stionnaire and administered by an interviewerefa-face or

completed by the patient himself [82, 86, 87].

Instrument’s items cover multidimensional outcomdsch may include global well-being, symptoms, emwic
welfare, characteristics of community and environtephysical functioning, social functioning, cotywe
functioning, mental health, general health perceysti vitality, and pain [63, 79, 82, 84, 88-93].sRendent are
patients, clinicians, or family members, and sonstruments have more than one respondent [63].

Hundreds of different survey-based instrumentsnieasuring HRQOL are available [83, 94-96]. No gtlshdard
for HRQOL exists [86, 90]. No specific instrumersincbe used to measure all purposes, setting odgtapu[63,
97, 98]. There is no ‘worst’ or ‘best’ performingstruments [82, 83]. The decision to choose amungnt over
another, to choose a combination(s), or to chodee type of instrument is driven by the purpose lud t
measurement, the characteristics of the populatiohthe environment [83].

Instruments are different in construction methodgldhe questions asked to respondents, theirdetéfocus, the
robustness of the results [89, 96], their validihd reliability [89, 99], defining health, and dfging the purposes
of the instrument [99].

Instruments may enhance physician-patient commtiaicaand facilitate important discussions by fangson
patients with health status impairment [100]. Th&p may increase efficiency by allocating mositkieh resources.
Good tools can also help managing time spent ilectihg needed information from patients by askimg “right”
guestions [100].

Examples of instrument are Dartmouth Primary cawep@rative Information Project (COOP) Charts, Dtlealth
Profile, EuroQol Instrument (EQ-5D), General Heafluestionnaire, Health Assessment Questionnair@jtiie
Utility Index, Nottingham Health Profile (NHP), Qlitg of Well-Being (QWB) Scale, Short Form 36 (SB)3
Sickness Impact Profile (SIP) [90, 94, 101], theéhAsa Quality of Life Questionnaire, the Oxford Hygore, the
Shoulder Disability Questionnaire, and McGill P&unestionnaire [96].

2.10.Stated Preferences or Preference-Based (Utility) Awoach for Assessing Health-Related Quality of Life
Health-related quality of life is relating to thedith domain of the individual's existence. Utilitpncept which is
defined as “the numeric representation of patigurtsferences for specific outcomes” [74] could beduto measure
HRQOL. The utility approach is measuring a singledinal value, usually between zero and one, whaflbcts the
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health-related quality of life of the individual atspecific point in time where zero is death ané cepresents
perfect health state [79, 83, 86, 102-104]. Thesueal value represents the difference betweendims ¢rom the

treatment and the burdens of side effects [861his approach, there is no criteria for demarcaf&8]. Patients
usually evaluate their HRQOL using pair wise congmrs, rating scales, time trade off, and standgnohble

measurement techniques [86, 103, 105-107].

In Pair wise Comparison, patients are asked toarateries of pairs of health states whether om®ise and by how
many times is worse, or whether both are equakirersty [106-108]. Internal consistency in this hed can be
calculated, and it can assess the quality of easpondent’s performance and the extent of agreebrednteen
individuals [108].

Rating scales directly determine a given healttedtar respondents on a scale [104] which can eage from 0 to
100 in which O represents “worse imaginable heattiie” and 100 represents “best imaginable headite"sin

Visual Analogue Scale (VAS) method, or a scale ioendegrees grading from “worst imaginable heatttes

through “best imaginable health state” [107-110{héd expressions for health like magnificent, eberd| good,
fair, poor, and terrible are also used for sucHescfp9, 108]. The patient is asked to rate hikar health using
those scales.

Time trade-off (TTO) technique presumes that shdife with a satisfactory state of health is mameferred by
patients than longer life with a considerable haagior serious discomfort [82, 89, 111]. It is peried by asking
the patient to choose between two options; thé dipsion is to live with specific health state fbe rest of patient’s
life (t) years, and the second option is to livdul health for (h) years, followed by death whéhe< t). TTO value
then calculated as h/t at the point where the piatias no distinction between the two options [1118, 110, 112,
113].

Standard gamble (SG) technique is performed byngskie patient to choose between two options. Treedption
is to live with specific health state for the repatient’s life (t) years, and the second opi®to receive a therapy
with a probability (p) of reviving to full healthrommediate death with the probability (1-p). SGueais (p) at the
point where the patient has no distinction betwtbertwo options [104, 108-110, 113].

2.11.Stochastic Multi Objective Acceptability Analysis SMAA)

Stochastic multi criteria acceptability analysidvig®A) is a method, which handles problems with inamate,
uncertain, or lack of preference information [11B]L It can be used also in the case of lack ofsmess of the
criteria, and the presence of several decision msgld 4]. In general, the decision makers prefethods, which
describe the potential decisions and their consezpsein an appropriate form rather than methodschvequire
them to express their preferences explicitly [1147]. In SMAA, the decision makers do not needxpress their
preferences implicitly or explicitly [116, 117] keagcse the technique can be used with or withoutepeate
information [114].

SMAA is a multi criteria decision support methodyigh explore what are the criteria valuations thi#itmake each
alternative the preferred one [115, 117]. The methiwduces an acceptability index for each altéragb support
specific alternative to be the preferred one [11%5, 117]. SMAA technique produces weight combovagi for

criteria that support the preference of specifieraktive [114, 115, 117]. In addition, the methmédasures a
confidence factor for each alternative, which iadés whether the input data is accurate adequitelyaking an
informed decision [115, 117]. The core of the tégha is the using of multidimensional integrals,iathis

impossible to compute analytically. So the compaotest can be implemented using Monte Carlo simufafid5,

116]. The results and ranking of alternatives &entpresented to the decision makers for theid fwaluation

[117].

3.Discussion of the General Conceptual Limitations ash Difficulties of Patient Outcome Quantitative
Assessment

When constructing a measure, value judgments assggghts to outcome criteria [4, 37, 118]; suchgunts
suffering different types of bias [119], and canHighly subjective and different between healthf@ssional and
patients [4, 120]. Different methods produce défdrhealth state values and cannot always be ceuigareach
other’s [5, 20, 43, 121-123]. Consequently, theioh®f method for health state assessment diredtcts the
estimated cost-effectiveness of interventions [284] and the lack of a standardized approach lirtits
interpretability of cost-effectiveness analysis41025]. Methods do not reflect the intellectuadqess of balancing
harms and benefits [54], and allow a very crudesssent [126]. They begin with inherited imbalaassessment
of benefits and harms simply from the metric usgd§lany tools ignore patients’ choices [127, 128].
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A convincing method of patient outcome quantitatasgsessment that considers a drug’s benefits, selwents,
patient health preferences and the natural hisibtiie condition is not presented yet [74]. Mod#dsnot consider
many of the previous benefits, harms and risk Gatalready identified [126]. Many criteria in tineodels are not
well defined [126, 129] while real complex variabkre affecting outcome [63].

There is no agreement exists about what is meahebith and health status [59]. Also there is dugian between
health status and quality of life which createchteécal, conceptual, and ethical problems [89]. Ehsra difficulty
in operationalizing outcome’s measurement [63]. 8amarrent methods are complex [130]. Some methadi c
handle multiple benefit, harm and risk outcomedglifferent severity [6]. Quantitative methods havenargin of
error, and this uncertainty should be kept in njBb@]. The clinical methods derived from biomedigadychosocial,
or mathematical methods are inadequate [59]. Currathods aid in the process of decision-making, @nnot
substitute the existing decision making process 753 131-133].

There is no consensus how to define a clear galttlard for patient outcome assessment [77]. Cumetitods are
not universally accepted nor systematically adoptethe pharmaceutical industry or regulatory agen[s, 36, 77,
130, 134]. There is also a difficulty appears wttensame clinical situation needs different assessmethods for
different purposes and medical settings [59]. Byndl is observed from literature that the termap&ing benefits
and risks means a pure rational judgment whetheobthe harms outweigh the benefits [35]. It isoabbserved
that a lot of studies that record information abmenefits and harms do not use the same metrieéording [2].

CONCLUSION

The patient clinical outcome assessment is abowtsumgg various aspects of the patient’s healttustédy
recording clinical outcomes resultant from medit&latments and interventions to observe their tiffecess
[135,136]. A number of patient clinical outcome essnent methods have been developed to measure the
effectiveness of therapeutics and drugs in termthef benefits and harms. Throughout this litemtwehallenges
involved in the assessment of patient clinical omte, existing assessment methods for patient alimatcome,

and general conceptual limitations and difficultidgatient outcome quantitative assessment hase teported.
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