Field application of the EVIDEM multicriteria decision framework to support
coverage decisions for a screening test

Mireille M Goetghebeur PhD,' Jacqui Miot PhD,? Monika Wagner PhD,? A Nixon Anderson PhD,? Hanane Khoury PhD," Donna Rindress PhD'
Ev | D E M 1BioMedCom Consultants inc, Montreal, Quebec Canada
2Discovery Health, Johannesburg, South Africa

Background Methodology

* Healthcare decisionmaking is a complex process that involves scientific « Acollaborative team was established with a private health insurer in South Africa (Discovery Health). Liquid based cytology (LBC) for cervical cancer screening was
assessment of available evidence and requires application of value judgment.2 selected as an intervention requiring a coverage decision which would benefit from an MCDA framework such as EVIDEM.

* There is growing recognition that accessibility to the information on which » Data for each Value Matrix component (intrinsic value) was collected and synthesized using a simplified EVIDEM methodology. Disease impact data was obtained from
decisions are based, together with transparent and explicit approaches to the public domain. Clinical data, was derived from a CADTH meta-analysis of trials comparing LBC with conventional cytology (CC). Cost-effectiveness and impact on
decisionmaking are necessary to legitimize and improve decisions.> This other spending were based on a CADTH economic evaluation of LBC, using selected screening strategies most applicable to the Discovery Health setting. Budget impact
recognition has led to a number of approaches in this direction, including the 6- data was based on information provided by the insurer.

STEPPPs approach and other multicriteria models.®' - Quality of evidence was assessed using the Quality Matrix instruments for two types of evidence (clinical and economic evaluation) and for two criteria of quality

* The EVIDEM framework was developed to integrate assessment of evidence and (“completeness and consistency or reporting” and “relevance and validity of evidence”).
explicit value judgments using a multicriteria decision analysis (MCDA) approach, » The intrinsic value of LBC was assessed by the decisionmaking committee by assigning to each value component weights (independent of intervention) and scores based
with the aim of supporting transparent and efficient healthcare decisionmaking. on the synthesized evidence presented in the Value Matrix. Weights and scores were combined using an MCDA linear model to derive a value estimate.

* Objective: To field test the EVIDEM framework, initially developed in the Canadian  Components affecting the extrinsic (or system-related) value of LBC in the Discovery Health setting were explored by participants.
drug formulary context, in the South African context for the assessment of a » Participants were surveyed on whether value components should be always, sometimes or never considered and outcomes of approach regarding data on intervention,
screening test. deliberative process and communication of decision.

Results A
Extrinsic value

Extrinsic value Should this be considered?
components® Would it impact positively or negatively on value of intervention?

Synthes ized evide n Ce Impact on future decisions | Decision to fund LBC coverage although not considered cost-effective will be setting a precedent as LBC

technology will be expanded to other cytology tests

Considered as negative impact on value

FO r Se I eclted Va I u e M atrix co m po n e nts Relationship with Ongoing negotiations with the pathology groups in other areas may be impacted

pathology providers Considered as a positive impact on value

Cluster: Disease impact— example D1

Impact on screening Screening interval may be extended to 2 to 3 years than annually
Synthesized evidence available Score intervals Considered as a positive impact on value
D2 | Size of Cervical cancer can affect all women from the age they become sexually active. Invasive 0 [] Extremely rare
population | cervical cancer is the second most common cause of cancer morbidity and mortality in South | disease Patient expectation Discovery Health members expect that their pap smears will be paid in full and are likely to resist any benefit
affected by | African women. Annual incidence and mortality rates of invasive cervical in Southern Africa ; % design which implements a co-payment for a more expensive technology
disease are the second highest in the world.” 3 ]l Caminen cleesss Considered as a negative impact on value

Through the introduction of pap smear screening programmes, the incidence of cervical cancer
has decreased considerably, however the rate of cervical cancer in South Africa remains high.® | Scoring example (for

Cervical cancer comprises 18.2% of all cancers reported in 1997.° ’b’ifg(r’z'it/";’gaoggg
In 2001, the annual cervical cancer incidence was 9/100,000 in white women and 40/100,000 | 1- 1,100,000 < X <

in black women.” In 1993 to 1995, the lifetime risk of cervical cancer was 1 in 34 (3.0%) among | /1,000

black women and 1 in 93 (1.1%) among white women.’ g )1(/12019;)0%X< 1/100 . . I ntri ns i c Va I ue
Extrinsic value MCDA Value Matrix

priorities & access; regulatory status of intervention etc...

t *Extrinsic value components may include: appropriate use; opportunity cost; organizational structure required; stakeholder pressures; political context; population

Cluster: Intervention— example I3

Synthesized evid ilabl S » Value of LBC in Foran intervention

ynthesized evidence avallable core i to achieve close to 100% score,

I3 | Improvement | The difference between LBC and conventional cytology lies in the preparation of the samples, which current c.;ontext (Wlth itwould have to be proven safeand
of efficacy/ may lead to a possible improvement in sensitivity (coupled with reduced specificity) and reduction in conventional Cytology efficacious andtocure endemic severe
effectiveness | inadequate specimens. . disease, resultingin-major

available) was healthcare savings

estimated at 58%

EFFICACY DATA?® IntrinSiC Value

Standard outcome measures MCDA Value Matrix
Sensitivity: The proportion of samples identified by the cytological test as potentially indicating

cancer” out of all cases of cancer* confirmed by histology (gold standard) or other means; the higher
the sensitivity of a test, the lower the risk of false negative results

Specificity: The proportion of samples identified by the cytological test as negative out of all truly
negative samples confirmed by histology or other means; the higher the specificity of a test, the

Main contributors to
value were relevance
and validity of

An intervention that

lower the risk of false positive results Cluster Value component (alphabetical by cluster) Synigesued Evaluatc;r evidence, disease » Sfores ow g.” fhis SC"’.‘t'ﬁ wauld |
*cancer or potential cancer precursor: cytology cut-off was low-grade squamous intraepithelial lesion or worse evidence comments Severity and type Of _ ejona kare diseasq Wi mininma
[LSIL+] or atypical squamous cells of undetermined significance or worse [ASCUS+], depending on study; - - improvementin efficacy and major safety
histological reference level was: cervical intraepithelial neoplasia (CIN 1, 2 or 3), depending on study Quality of evidence medical service issues, resulting in majofingregases jn
Note that for diagnostic tests increase in sensitivity is usually paired with decrease in specificity. Q1 Adherence to requirements of decisionmaking body healthcare spending
Pivotal clinical trial(s) for intervention: meta-analysis of 20 studies directly comparing LBC with Q2 Completeness and consistency of reporting evidence Quality Matrix "
conventional cytology (pap smear) (up to June 2006) with manual reading of the results (no Q3 Relevance and validity of evidence . °
automated screening system); split sample or two-cohort studies Disease impact Ir:/terpre.tatlon oflthe Vl\t,_l sc?le
e Intervention & comparators: LBC- Sure Path, LBC-ThinPrep, conventional cytology (pap smear) p _ (Yo maximum value estimate)
e Patient inclusion and exclusion criteria: not specified D1 Disease severity
D2 Size of population affected by disease
Main outcome measure: sensitivity and specificity : - -
Intervention I t f d
T L Lowor affcnc - Quality of evidence
n=28,736 n=39,377 difference Jeffectiveness Clinical guidelines on interventions or similar alternatives
Sensitivity (95% Cl) 80% 74% 6.4% 107 — ————
e ) (S lkall S (Sl gty 2] comparafive nterventions Imtafons Completeness and Relevance and validit
Specificity (95% Cl) 82% 87% -4.0% 3 [] Major Improvement of efficacy/effectiveness Type of evidence : P : . y
(69% t0 91%)  (74% to 95%) (-19.9% to 10.6%) improvement in -~ consistency of reporting (Q2) of evidence (Q3)
CC: conventional cytology; Cl: confidence interval; LBC: liquid-based cytology efficacy Improvement of safety & tolerability Clinical data 75% 75%
- Improvement of PROs, convenience & adherence ; i T gy 0
Based on these results, the probability that i : . Economic evaluation °0% 75%
e LBC is more sensitive than conventional cytology is 83% (+/-37%) Scoring example (for Public health interest
« LBC is less specific than conventional cytology is 72% (+/-45%) gfiron‘zvaet;on ey Type of medical service (e.g., cure, symptom relief) Full assessment — example Q3-clinical
Results did not differ substantially if ThinPrep data (2 studies) was not included in meta-analysis. efficacy/effectivene e o
ss than . . . : — T :
Other outcome: percentage of unsatisfactory samples (requiring patient recall) comparators E1 Budget impact of reimbursing intervention on health plan Clinical data — relevance and validity of evidence : , __
LBC cC G 1: Same as : : - Disease: Cervical cancer Study: K_rz?lh_n M et a_I..i\_/Ieta-anaIy3|s o_f LBC accuracy (sensitivity
) : E2 Cost-effectiveness of intervention | o eTvital | and specificity). In Liquid-based techniques for cervical cancer
ntervention: Liquid-based cytology - . . . )
difference comparators - Setting: Di Health - South Afri screening: systematic review and cost-effectiveness analysis.
ThinPrep (44 studies; n=704,813 [LBC]; n=1,316,318[CC]) 2: Some E3 Impact on other spending etting: Liscovery Health - south Alrica http://cadth.ca/index.php/en/publication/799 —
Percentage of unsatisfactory 2.2% 3.0% -0.8% improvement : . : Type of Question Comments Score
samples (95% CI) (12%103.3%)  (1.9% t0 4.2%)  (-1.9% t0 0.2%) 3 Major Value estimate (sum of all value contributions; MCDA linear model) E}’?‘enc? : Suestion | | R— comme B _ B i
Sure Path (15 studies; n=597,565 [LBC]; n=692,406 [CC]) improvement in effectiveness, or | comparator, tme horizon, patient population, and | to comparator (conventional oytology - | relevance/validity
Percentage of unsatisfactory 0.82% 3.3% -2.5% efficacy/effectivenes PRO data outcome)? ’ ’ (CC); however, it does not assess the
samples (95% CI) (0.1% t0 1.5%) (1.0% t05.7%) (-4.4% to -0.6%) s, larger eligible Is the design appropriate (setting & design, most relevant outcome, morbidity and
CC: conventional cytology; Cl: confidence interval; LBC: liquid-based cytology population sample size, patient allocation, analyses, mortality due to cervical cancer that would
statistics)? occur with screening programs using relevance/validity
these technologies.
The ?.esign is appropriate for the study
question.
(See details below)
Dimension Question Comment
. Is the target population relevant (age, gender, Target population (sexually active women =15 years of age) is
. — ] disease stage, comorbidities, inclusion relevant. The studies included were carried out in different
C I USter' Economlcs exampIeE3 S nth es Ize d Ta rgeted health Qu a I it Of T?)r%?;tion criteria/exclusion criteria etc)? Does it correspond countries and settings, although most of them were done in
y pop to the actual population in which the intervention is | Europe and the USA.
Synthesized evidence available Score : technol ogy assessme nt envisioned 1o be used? — — e CC T sardad oot — — .
. - - . - . ] : s the intervention in agreement with expecte es, is standard of care for screening for cervical cancer in
E3 | Impact on other | Impact of intervention on other expenditures (excluding intervention EV I d e n ce EVI d e n ce Lr:)trenrvzglg?s& use? Does the choice of comparators reflect the South African private healthcare sector.
spending cost, see E1) re port P standard of care?
’ ) ) ) ) F h t f th V I M t = . u Are the selected outcomes measures (efficacy Although the specificity and sensitivity of LBC compar_ed to CC
(e.g. Includes colposcopic cost, based on data available in economic oreacn componento e value iviatrix Quallty Matrix safoty and PRO) relovant? Are rationales for is a relevant primary outcome measure when comparing the

Outcome technical performance of these two interventions, the most

. . . . 9
hospitalization, evaluation® (see E2) relevant outcome measure would be morbidity and mortality

outcomes selection valid? Are the

measures

disabi/it}/) instruments/rriethods/unitf usgd ARG due to cervical cancer (no data available on these outcomes —
. euteemEs (Elifieze, PR veliel only modeled in economic evaluation).
Mean costs per woman (pOPUIatlon 15 to 69 years of age) over Was the sample size appropriate? Is the design Literature search procedure and study inclusion criteria
lifetime horizon appéopriat?'? For TCTtS’ Itlhis ipcludes: | t ?hpp;%prif\tg_ with relg::\jr? toﬂ?cien_tific stan;:iards. Sarrpl_e size for
ranaomization; patient allocation concealment; e studies poolea 1or the primary outcome analysis was
Colposcopy Incremental blinding as appropriate; completeness of follow up; | large (28,736 women for LBC and 39,377 for CC).
o colposcopy ] = Study design avoidance of carry-over effects. The primary outcome analysis included only studies directly
costs (R)
cost Ev I d e n ce ava I I a b I e For observational studies (cross-sectional, cohort, | comparing LBC to CC (2-cohort or split-sample studies), which
or case-control) this includes adequate methods of | is appropriate.
LBC R19 R38 selection of participants and control of
CC R 11 confounding.
* : . i i i i i i i i . i i el i Are methods for monitoring the occurrence of Adverse events not addressed. Since the procedure for
Based on an increase in colposcopy rate of 705 per 100,000 women and an average 1. Alliance for Cerv_ical_ Cancer Pre_vention. Planning and implementing cervical cancer prevention and control programs: a manualfor managers. On www.iarc.frwebsite [updated 2004; cited 2008 Nov 3]. Available Adverse Svents and assumplions with rogard to i B T s B SATo T (s et o it LB
cost of R1,128 (Can$141) per colposcopy, assuming that biopsies are performed from: http://screening.iarc.fr/planningmanual.php?lang=1&PHPSESSID=6c8ded0f31c8336a3ed5e9f6a4d59e63. which adverse events are related to the and CC, incidence of adverse events is assumed to be the
during 50% of colposcopies 2. Adriano E, Jagoe JM, Harrison T, Riffenburgh RH, Johnstone PA. Survival of patients with untreated cervical carcinoma. Am J Clin Oncol. 2003;26(4):369-73. Adverse g‘rt:"};enstignéz)r_gi\fnitﬁnsdn\:?g?_inr;;ir%gtn?fons/ same.
VIOU X 1 W mi | |
3. Waggoner SE. Cervical cancer. Lancet. 2003;361(9376):2217-25. events I <
) populations? Are all relevant adverse events
Data on impact on other spending including treatment of cancer and pre- 4. Franco EL, Duarte-Franco E, Ferenczy A. Cervical cancer: epidemiology, prevention and the role of human papillomavirus infection. CMAJ. 2001;164(7):1017-25. ;epodetq (d?.aths), Sbertil’(i)l:& ctommton,l od o al
o1 q 0 0 q 0 0 q Iscontinuations), bo reatment-related ana all-
cancer is not available. 0 [] Substantial 5. Bailie RS, Selvey CE,Bourne D, Bradshaw D. Trends in cervical cancer mortality in South Africa. Int J Epidemiol. 1996;25(3):488-93. cause?
spending 6. Departmentof Health. Research update 2003. On Department of Health website [updated 2003 Dec; cited 2008 Nov 3]. Available from: http://www.doh.gov.za/docs/research/. Is time h?r:Z(;{?f long enqugl;(h to capture alg Time hogzon is not applicable for trf\e outcome measures
Some savings may be derived from better efficiency in slide examination | 1] 7. Department of Health. Statistical Notes. Focus ofthe Month: Cervical Cancer. On Department of Health website [updated 2001 May; cited 2008 Dec 9]. Available from: http://www.doh.gov.za/search/index.html. B o e o e ety | S55¢ssed (comparative accuracy 0f o SOreening tasts).
(reduced interpretation time by pathologist) and potential to more easily 2[] 8. Departmentof Health SA. National guideline on: cervical cancer screening programme. On Department of Health, South Africawebsite [updated 2008; cited 2008 Nov 26]. Available from: ts)tudyf_ftopphed pre’l?’;laturely because of observed
5 enerits or hnarms«
perform other tests such as HPV testing without patient recall.’ 3 [] Substantial savings htto.//Www.doh.qoy.za(docs/facts heet_S/' ) . . . . ) ) o . Are the analyses appropriate and comprehensive | Data analyses appear to be scientifically appropriate and
9. Krahn M et al.. Liquid-basedtechniques for cervical cancer screening: systematic review and cost-effectiveness analysis. Issue 103. On Canadian Agency for Drugs and Technologiesin Health website [updated Analyses with sound and relevant statistics (e.g., intention- | comprehensive with relevant statistics.
2008 Feb; cited 2008 Sep 29]. Available from: http://cadth.ca/index.php/en/publication/799. l%'éﬁ%ﬁ?ffé?fsgi)t?; ETilD] e EYTBLNEIG,
10. U.S.Preventive Services Task Force. Screeningfor cervical cancer - Recommendations and rationale. On U.S.Preventive Services Task Force website [updated 2003 Jan; cited 2008 Nov 3]. Available from: Results Are differences observed meaningful (clinically and | OPServed differences between the two screening methods not
http://www.ahrg.gov/clinic/uspstf/uspscerv.htm. ég::g;lrc])r;fand statistically)? Is there evidence of a dose-response Stefistieel 7 Shgiezis
11. Danish Centre for Evaluation and Health Technology Assessment. The use of liquid based cytology (LBC) and conventional Pap smear (CPS)forcervical screening in Denmark - a health technology assessment. effect) RlRErEEY
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http://www.sst.dk/Planlaegning_og_behandling/Medicinsk_teknologivurdering/Publikationer/cemtv_- Publikationsdatabasen.aspx?lang=en.
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