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3. EXAMPLE:

. Ampicilin Ceftriaxone Gentamicin
Cost categories
500mg ig 80mg
SR LLN— o R - I - e B e
Lu]um[mn prncr= for : |
UsD 1.00 . UsoD 8.0 USD 2.00
one vial
DOSCS PER DAY 4 1 3
PRICE PER DAY D 4.00 UsO 8.00 UsoD Er {]D
NURSIMG SALARY
usG3 LUsD 0.7y UsD 2.2%
CEROIND :
(F'Quu* 1 : 1 1
['s ﬁRiNbF} 2 1.50
!‘_.__ _-_-__ ——— _... - k E
LAH EI’HTE ) 2 4
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* Cost of illness evaluation also known as Burden of disease.lt is an
economic evaluation method used to identify and estimate the
overall cost of a particular disease for a defined population.It
involves measuring the direct and indirect costs attributable to a
specific disease.

» COIlis often termed as burden of illness.

* COl evaluation is not used to compare competing treatment
programs or trcatment altematives.

* Itisused 1o provide an estimation of the financial burden of a
disease.

* Cost of illness studies measure the cconomic load of an illness or a
disease.

* It estimates the maximum amount that could potentially be saved
or gained if a disease or a group of diseases were to be
eradicated.

* COIl studies help to understand which diseases have a serious
effect on their costs.

* All cost of illness studies provide important information for
pharmacoeconomic studies like cost effectiveness analvsis (CEA)
though they can provide only one part of cost analysis.

* Cost of illness studies can provide framework for the cost
estimation in CEA and CBA anatyses.
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Applications of COI studies

The cost of illness studies are frequently used by policy makers and other
govemment organizations.

In somc countries the published cost of illness reports are used in law suils
to recover medical insurance claims.

They are also uscd to estimate the costs of fatal occupational injuries by
various countries.

Iimitations of COI studies

Cost of illness studies can demonstrate which diseases may require increased _

allocation of resources for prevention or treatment. However they are limited
in determining how resources are to be allocated because they do not
measure benefits,

Costs in COI

A comprehensive cost of iliness study includes both direct and indirect costs.

Direct costs measure the opportunity cost of resources used for treating a
particular iliness.

Indirect costs measure the value of resources lost due to a particular itiness.

Indirect cost:

There are three primary approaches to cstimate indirect cost:

The human capital method

The friction cost method
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The willingness to pay method

Human capital method

For practically the human capital method is generally recommended,

The human capital method mcasures the lost production in terms of lost
earning,of a patient or caregiver.

For mortality or permanent disability costs,the approach multiplics the
eamings lost at each age by the probability of living to that age.

Friction cost method

A related method,the friction cost method, measures only the production
losses during the time it takes to replace a worker.

This approach assumes that short —term work losses can be made up by an
employee and the loss of employee only result in costs in the time it takes a
new employec to be hired and trained,known as the friction period.

Willingness to pay method

The willingness to pay approach mcasures the amount an individual would
pay to reduce the probabilitv of illness or mortality.

There are various methods of determining an individuals willingness to
pay,including surveys,examining the demand for products that Jead to
greater health or saftey,and other related methods.
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Direct costs

Direct costs can be estimated using one of three approaches:
The top-down approach

Bottom — up approach

The econometric approach

Top-down approach

The top — down approach also known as the epidemiological or attributable
risk approach.

Measures the proportion of a disease that is due to exposure to the disease or
risk factor.

The approach uses aggregated data along with a population — attributable
fraction to calculate the attributable costs.

[n this the proportion of medical care for discase B atiributable to discase A
1s measured as follows:

TR TR -IT EETEE o CWESS AL S e— e—— e v m—— e e cpeeanr e— o m—

PAF=p(RR -1 )/[p(RR-1}+1]
Where P is the prevalence rate of disease A and
RR is the unadjusted relative risk of disease B

For people with disease A,compared with those without disease A.
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Bottom-Up approach

While the top-down approach is a valid approach,to avoid the need to
calculate PAFs and the potentially more cumbersome methods necded to

prevent a bias in the estimate,the bottom up or econometric approach can be
used.

The bottom - up approach estimates costs by calculating the average cost of
treatment of illness and multiplying it by the prevalence of the illness.

The bottom up approach often multiplies the unit cost of a particular
treatment by the average amount of utilization of the treatment 1o get an
average cost estimate of the treatment.

Econometric approach ssssg

The econometric or incremental approach estimates the difference in costs

between a cohort of the population with the discase and a cohor of the
population without the discase.

The two cohorts are matched,usually via regression analysis by various
demographic characteristics (¢.2. sex .age,race) and the presence of other
chronic condition.

The econometric approach measures the incremental difference between
persons who have the disease and those who do not,it often only requires
one dataset.
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SEVERAL APPROACHES OF COI STUDIES

. Prevalence- vs. incidence-based approaches

The COI studies can be described as prevalence-based or
incidence-based approaches based on the way in which the
epidemiological data are used.

Beig most commonly used, the former approach estimates the
economic burden of a condition over a specific period, usually a
vear, while the latter approach estimates the lifetime costs of a
condition from its onset until its disappearance (usually by cure or
death), which refers to the new number of cases arising in a
predefined time period.

Prevalence-based studies estimate the number of cases of death
and hospitalizations attributable to diseascs in a given year and
then estimatte the costs that flow from those deaths or
hospitalizations (plus other costs such as prevention, research and
law enforcement costs).

Incidence-based studies estimate the number of new cases ot dealh
or hospitalization in a given year and apply a lifetime cost estimate
to these new cases.

With the nature of long-lasting conditions such as a long duration
that requires considerably lengthy follow-up periods, the
prevalence-based approach is the only practicable way to measure
the long-term conditions. But it may not quantify the long-term
consequences of the conditions.

Thus, the prevalence- based approach generally measures the COI
in the present and the past in a given year, while incidence-based
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studies generally estimate the present and future COl in a given
year.

I1: Prospective vs. retrospective approaches

The COI studies can be performed either in prospective or
retrospective way depending on the relationship between the study
Kkick-off and the data collection.

. .'e}"gr_'?"\f‘-‘l‘ E I\_E'a i r‘?-‘,'!_'f:'ﬂ

In a retrospective approach, all the relevant events have already
happened when the study starts, in which we just collect the data
that are previously recorded.

* Conversely, in a prospective approach the relevant events have not- -
already occurred at the beginning of the study, which means that
the data collection needs to be done by following-up the patients
over iime,

* The prevalence- and incidence-based COI studies can be both
performed either in prospective or retrospective way.

The major advantage of retrospective approach is that they are less
costly and time consuming than its counterpart because all relevant
events have already occurred so that they can be measured and
recarded 1n a dataset.

PERSPECTIVES OF COI STUDIES

* The COI studies may be carried out from a variety of perspectives,
each of which then includes slightly different cost items to
eventually lead to differcnt and wide range of results for the same
tness.
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These perspectives may measure costs to a society, health care
system, third-party paycrs, business sectors, the government, and
the participants and their families.

However, each perspective provides useful information about the

costs to the particular group. In general, the broader societal el HT
perspective is preferred, because the impact of a condition is not

solely on the individuals or organizations that are directly

involved.

Through the societal perspective, we can detect ‘cost shifting’
between sectors and account for zlternative resources used outside
the health care sector.

The socicial perspective is the most comprehensive because it - -
includes all direct medical costs and indirect costs for all members

in a given sociely where they are involved, and it is often preferred
because it allows a complete analysis of all of the opportunity costs
altnbutable 10 a disease and is recommended for possible cost
analyses such as CBA, CEA, and CUA.

PRESENT VALUE WITH DISCOUNTING AND
SENSITIVITY ANALYSIS

Discounting is an economic method that captures an individual’s
preference for income or payment today rather than that in the
future.

This time preference is often explained by the opportunity cost of
interest, but it varies with individuals’ attitudes toward future , 50
that its value can also be endogenously determined. Income earned
now can bear interest through investinent so people want to get
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partially or fully compensated when they rather choose to have
money later to feel indifferent between these two portfolio options,
having money now or having more money later.

* Discounting allows us to calculate the present value (PV) of
imcome or payments that occur in the future. The PV of a specific
amount recctved in the future afier n-year of maturity when the

discount rate (which is closely related to the real interest rate) isr
is given by the formula of:

* PV=payment/(1-rin

* Discounting is relevant for direct and indirect costs that accrue past
the tirst vear.

CONCLUSION

The COI studies arc considered to be an important and essential
measurement technique in health and medical sciences.

By measuring and comparing the economic BOD 1o society,
health care decision makers can benefit in setting up and
prioritizing health care policies and interventions that they are
supposed to implement.

* And by discussing the epidemiological and economic grounds of
COI studies, it aims to further achieve the knowledge on several

evaluation techniques at more advanced level such as CBA, CEA,
and CUA.
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* The COl studies are a descriptive study that can provide
informatton to support the political process as well as the
management functions of a various levels of health care providers

5 and organization. o
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Drag A i r | Drug B-
" Costs) |

Acquisition costs 300 400

Administration costs 50 . 0

Momtoring 50 0
 Adverse effects 100 1
= Subtotal irse- 506 <00

Benefits.

Days at work{$] 1000 E 1006 ;
__Extra months oi fifeld) 2000 3006 :
 TSubtotal 3000 “i 4000 |

Benefit to cost ralio. 3000/500=6:1 4000/400=10:1

Net benefit . 2500 3600
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Probiem: comparison of twe medicalion regimen for resolving an
infection by micans of CBA.

Gutcome measurcnient :

to compaie the cost benefil of two antibacterial in resolving an
infection in an 3¢ bed hospital.

one reghmen uses parcnteral antibactertals onby, Other uses a
combined regimen of parenteral and oml antibacteria).

Assumptions :

This was in hospital with 20 beds in a unit fully used for each
regimen.,

Total hospital costs per bedfday were :$700 for combination
therapy and $720 [or palwltral'ﬂ.uapv

The combination therapy resulied in an average hospitai siay! Hfor 8
days, and parenteral therapy resulted in an average hospital stay of
12 df-.fh.




= omu-nanun regimen was tound 1o oduce, c* ¢ yate of \\“' '
fmlm rale Uf‘ Y. and pariial 1EHO‘L|H}11 Gl 7%

%, qtas s " z
=~ The !}.:Iﬁ‘:':lt:.-_l ! u(:. aClyC rdis s_"u 5’{} T {(llll.ll Cialc (\3 ? :":3 anid
i / ]

partial resoluiion of 3%.

-

Calculation:

» Benefits of the two regimen were $o close that , for the purposc of
our discussion, we consider them equal wnhout going into
siatistical cousideration.

7 Cost benefit ratio of combination therapy== 8§ days* 30beds* $700 /
bed-day = $168000/ benefit

> Cost benefit ratio of parenteral therapy= 12 days® 30 beds* $720 /
bad-day = 5 259200/ beanetii.

> CBA of two regimen conibination ; parenteral
= 168000: 259200
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- Comparisen of new anii depressant moclobemide, with tricyclic
antidepressants which have equivalent efficacy but a higher
incidence of adverse effects.

= Instwdy respondents - patients with a history of mild to moderate
depression- were asked o rank from most o least botnersome, a

. list of seven common side effects associated wilh use of _

- TCA’s Next they were asked (0 assuiie they hiad two choicas: '£:y
would continuce taking their TCA with specified probainlity of side
cliects or new diug wiih lower side cilcets

- New drug was more expensive. Respondems were asked what was
the mirimun. they were willing 1o pay for the extia benefits of the
new drug per month.

- They were also informed hat access to the newer agent would
require them to pay out of pocket.

Cost, bencfit and net benefit switch from TCA 1o maclobemide
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- CB ratio of less thas zero supports the conversion of TCA to
moclobennde. )

» Indeferminant ratio means that depending on whether uoper or
lower bound of WTP range was used the CI3 ratio wiil be grcator
or equal to zcro, therefore data is too broad 1o support o decision
regarding conversion,

-Aeglications:

o SBA cam Yo <mployedal mocyy \evel vten; polity dedy;.
‘-;—r):.:_ PRI N .
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: PRPTeE e o ? X . . N Ty R : -1,.15. '::,r i Vafos 1 ],
nalubion J; A by YR TN ?‘31 Chieid _f"umTf‘jk_o{%\

2 Aipe

[DRUG Pooene T RETCos ] wTel WIPLY CBa RATIO|
COST FOR (b} (c) | a-blac i
PER SWITCH(a)

o} MONTH L ) |
MOCLOBEMIDE § 615 '
AMITRYPTYLINE| 9.0 SL6 | 176 362 | Indetcrminani]
IMIPR AMINE 10.8 50.7 /6 1 362 | Indetcaninan,
DESIPRAMINE 75.6. -14.1 H7e6 | 362 <0 |
CLOMIPRAMING § 76,8 153 H76 | 362 | <o
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fCalculation of ICER using 2 theoretical modei of treatment of hypertention

Alteinatives N C l DC E i:'E ICER=DC{DE
51 ! { Difference in (Eﬁect) { Difference in

; (cost): i cost) | effect)

| .

i :

| !

'_L_:n_ct R O . O .qc.‘_...__ 48_ S s . N
| Drug- A S %0 i 30 T 5.3 Tq}_f; 39;‘0.5=E-|::

i

i Drug-B g8 18 6.4 1.1 18f1.1=163

! Drug-C 120 22 6.7 ) 0.3 ) 22;(;'_-3113.3
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Cost Utility Analvsis: Problen:

-

*+ Assess the net bencfit of drug “Wonder X, in utility unit, rather
than doliars

** Quality-adjusted life years will be the utility unit

< Hlustrative Example: |

I

~* Let us assume that based on expert meta-analysis, our dru o
can extend patients' lrves by 8 years: However, this drug is |
50 toxic that it pioduces a gicat deal of serious side ¢iivers f
that are mmserable to the patient. So the question of the
quality of life in using the drug is of real concem w the
patient, us terms of how worthwhile it is to Jive with the
drug and s side effects. QALYs s a meanmefid unit lor I
US 10 use in this siuation. This value is subjeciive (bascd

on the patient’s responsc):

“ QALY's produced by the ding = the unadjusted life years
saved by the drug + the morbidity reduced by the drug,
the side effccts caused by the drug

w Owtcome measucement desired: To hind the mean (AL Ys saved

Peconi Drae. Wonders No i treaihine ong painens,




Assumptions
2+ We take life years as our utility umit-

< We collect our patients' subjective responses, based on ther
experience with taking Wonder X, Let us assume we did s
with SO0 panients over o S-vewr period

“ Lelus asstme that the mean values found from the resp
were as follows:

=+ Patients are willing to forego yeay of their ives for every 4
years 1t they do not have to suffer from the morbidity caused by
the cancer

= Assumption 3 (cont’d):

“ Patients are willing to forego | year of their lives for every 2
years if, they do not have to suffer from the severe side effects
of Wonder X.

Calculations:

< Unadjusted life years saved = §

»
= Morbidity in life years = § years/(4 years/life year =2 life
yoars

-
L]

= Side effect adjusted life years = § yearsi 2 yearsflife ycar) =4
Iife vears

< Qulcome measurements

QALYs saved=8+2-4=6

99%.




—— e

e CaSr-umlily amalysiy Iucux hc\fe\e\&e}s Yo addvesy
e Pyovlerm s% Convenithonal Cosy Q\Aﬁkiwness
QMY 165 comich B ot allove DECIHio- ke +o
Rmﬁ.@ AR Tre olue ivji. o rseatim § ?‘-\-r ?Sauﬁ*f'::/fu
Nealthn Pronlems Te e i}w Such A oM fen
Py K Oond 5 O MealWhcate oy onhivue |
Wctease s S Wkely o oetme more Yavhey Vhay
Vesq pess a9 Ualive oSy Noemetil ANy 5 Yhe
ConNehonal BYQ‘:-\‘t‘f\'iqut: ?D( ‘v‘:"}.‘t-'-.\u,\uﬁﬂﬂ Eﬂkmq
EALN e?_ pulolic '?xm}ﬁﬂg » COTE- Uity oumaly i
S&L\t}\i Yode s ese Comp i Sen s witheud oo je
o \p'\ (AN 4 mone iy Naluey on Q'\hﬁﬁ:/ﬂ_} Yeahh
TraYes Omd Wndecd \'\L _\‘r“’s&\L with ol the Yecdhnig)

any exniCgl Onallenges agociatel wivh it

" Y . N y - - ah— v ..‘
= LESE- ‘\A‘ﬂ‘n‘r‘y Quaayny Can (o '(ffLU‘cr e Natue
1




295 |

6‘3 '\mptn\tﬁ@ﬁ%i M mx\mh‘\’r\, amd Mo my_
\W\c—_ SRS ey M Now e O\Oﬂf\ﬂca ?‘(vm Stande -
YA e) Bmd Nalidared neaWh Shus wgya e,
mu\(mﬂ he <videne: Neguited o '\'njlmm i}
Anlity analygy lavvely sy ‘m';‘t)m?mmm W and
C_,\ne:up o OCquive Q«‘zz‘i‘mm\\; e chmf’tk"fe-:a
Iith Fhe 0% &‘ ACquuYing <\enee en Ninica]
ePetivencss, o indeed tne Wi o many «»[f
Whe hedmetds veng Yevieue)

0 C'C\T- Lz\!h\tliy Q.'\f‘ru\\;\ﬂ Nikey 1 (.\ﬁl'_n' wWhnod \fm.'u.ltj

1y arache) Yo ‘S?m“m. health Shatey, and Yhig

*\’M?{’mﬁmﬂv Ynem Wlgegy BSeaSion Moy Yhe|

Srakeholiert Wvolved W deciion MaANivy Choy

example > Patientt 1, Yooy Noudget o\der) aveus i

Yhe Q@ LYacy Cmf‘g ‘{Q\ox,ks’me_gt @Y Phete ublihies.

{
i

ey -M“'\\i*y C\m-ﬂyiﬁ \-\’mg 'mhcus-'l-nﬂ\v ’?‘)\ti\ﬁ?ﬁ“ﬁ:ﬁg




he ’m\-mpcwcmy @5, TeSouYle  allecaton Proce-
Siey .

-Wirn ey heWncar \nexve Adiems ?\'\ne:-“ft e
Y c)‘*ﬂi\x et ey Qocut the aloi ly a} it-uk\; iy
Amalyes Yo Capture all e Nalued Cnavacreristi oy
THiy wlowo ’mh\y Wue Thid QLY do ey tw’ru‘fr
3\“&‘&(\&&\, n e Press Cnavae vishg 9? Wiexy-
ANSAL, Ay Fhete A Substanhind <wience Yag

Pinends de adfach Value Yo Yhese

e ete 1% also Concerm ay Yhe desan s Wt um-

s an) Yhe uwhllies ’I}\Ey Jeneryate Qe Wﬁu%ttﬁ_ﬂ

\\\’. NSt To ﬁzﬁrﬂtﬂ(ei n heabme s ?\:1’ mi\Ycy

g fions . Yor Onraic @adilions, Yae ASyumpti o

996 Mgt the L&\".\\)ry J\, a Meaith Shabe 3% '\n?}{.\gt,nﬂ'@ﬁﬁjr-;_

|
|
:
!




g.% Me Yime SPY W that el Sake 1§ oy
DYTo\eyngy

SN \ury, Yot Ve pfttﬂ‘zﬁﬁ WY Sl Sequen

Nealy Statey Yoot OL“(&} Fhe. Uhility agcx ‘i‘ﬁ?c(}&"(

ea\th  Srake i ) %‘(r@ntj C\S‘mm‘o*rion WM e onte

&R C.\mﬂ)\(\i( Qm&hm\ ?egpﬁﬁc&“y Condition s «whe e

A‘\S it y Qlumglate; ovey 4 me .

&»P 'f"h(: PCrien %ﬂ]’?ﬁ?!en;
gy Yau nealh Neg\ih Ydin Y‘w mdividuals o
™ 3=Nere Wealth State may e Nalue } meTe
Yoy Yhan Yeallh giin ?T-Y W Viudhi wth
MWBEy Neglvh problerns Equally, i as Yeen

Sugoyested Yhat Yiety  coould vt want Yo

5—,_9_: e\ §e 3{}1@.33 aarn ¢ \'\m\’tt} ('.(Lf](lf.ﬂy o
i




\)Qne"ﬁr ?f@m Nealth Cate whem C{\\oc&’fmg
Ehurey e canett Symulgkion ui - Uhlity

QmLa\\{m ?}D‘?-.\ NOT "{‘cﬂ\tﬁ& Sudn \(J!t:-‘;‘ﬂkmeﬁ-




