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* Cost of illness evaluation also known as Burden of disease.It 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 discase.

» COlis often termed as burden of illness.

* COl evaluation is not used to comparg competing treatment
prograins or trcatment altematives,

* Itisused o 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_gr a group of diseases were to be

eradicated.

* COl swdies help 10 understand which diseases have a serious
effect on their costs.

* All cost of illness studies provide important information for
h . . . o .
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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 suits
to recover medical insurance clatms. >

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

limitations of COI studies

Cost of illness studies can demonstrate which diseases may require increased _
allocation of resources for prevention or trecatment.However they are limited|
in determining how resources are to be allocated because they do not

measure benefits. ]
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DRUG INDUCED BIRTH DEFECTS
TERATOLOGY

Teratology 1s the science that studies the causes, mechanisms, and patterns of
abnormal development.

Developmental disorders present at birth are called congenital anomalies, birth defect
or congenital malformation.

Congenital anomalies are of four clinically significant types: malformation, disruption,

deformation and dysplasia.
BIRTH DEFECTS

3% of all live-born infants have a major anomaly.

Additional anomalies are detected during postnatal live — about 6% at 2 year-olds,
8% in Syear-olds, other 2% later.

Single minor anomalies are present in about 14% of newborns.

Major anomalies are more common in early embryos (up to 15%) than they are in
newbomns (3%). Most severely malformed embryos are spontaneously aborted during

first 6 to 8 weeks.
Teratology - terms

Malformation is a primary structural defect resulting from a localized error of

morphogenesis.

Disruption is specific abnormality that results from disruption of normal
developmental processes. It depends on time not on agent.

Deformation is an alteration in shape / structure of previously normally formed part.

Syndrome is a recognized pattern of malformations with a given etiology.
FACTORS THAT INFLUENCE TERATOGENICITY

Nature of the agent.

Dose




.

e Route

e Frequency of exposure

e Duration of exposure

e (Gestational timing

e Concurrent exposures

e Concurrent illness

e Genetic susceptibility
— Mother

— Fetus

PRINCIPAL MECHANISMS OF TERATOGENESIS

e Cell growth or proliferation.
e Cell death.

e Cell migration.

e Cell and tissue interactions.

e Disruptions.
Mutagenesis:

e Principal mechanisms.

— Gene mutation.

— Chromosomal abnormities.
e Before or after conception.

e Males and females both affected.
Anomalies caused by genetic factors

e Chromosomal aberrations are common and are present in 6 to 7% of zygotes —
(Result = abort).
e Numerical chromosomal abnormalities —usually non-disjunction- error in cell

division Down syndrome (21) Edwards (18) Patau (13) Turner (X0), Klinenfelter
(XXY).




Structural chromosomal abnormalities —chromosome breaks = translocation, deletion

(cridu chat syndrome), duplication, inversion.

Mutant genes — achondroplasia, fragile-X syndrome.
Anomalies caused by environmental factors

Teratogens are exogenous agents that may cause developmental defects:

Drugs (warfarin, valproic acid, phenytoin, vitamin A, thalidomide, cytostatic drugs -
cyclophosphamide, lithium carbonate).

Chemicals (PCBs, methyl mercury, alcohols).

Infections (rubella, cytomegalovirus, herpes, toxoplasma, syphilis).

Ionizing radiation (RTG).

Maternal factors (diabetes mellitus, hyperthermia, phenyl-ketonuria, hyper-/hypo-
thyreosis).

BASIC PRINCIPLES IN TERATOGENESIS

Critical periods of development.
Dosage of the drug or chemical.

Genotype (genetic constitution) of the embryo and mother.
TERATOGEN

Teratogenesis is process with threshold-level effect.

Every chemical substance may be teratogenic. This effect depends on quantity. In
small amount is without any effect.

Teratogen is factor that is present in environment in so high amount that it can
increase occurrence of embryo toxicity manifestation up to basic frequency in non-
exposed population.

Teratogenicity is a manifestation of developmental toxicity representing a particular
case of embryo/fetotoxicity, by the induction or the increase of frequency of structural

disorders in the progeny.




TESTING FOR TERATOGENICITY

Standardized procedures for testing drugs for teratogenic potential are used.

They use at least two common mammalian laboratory species that are given several
different doses of the test agent once or several successive days during organogenesis
and early fetal period.

Conventionally 3 doses are administered; the highest causing maternal toxicity.
Evaluation of human case reports and epidemiological investigation (retrospective &
prospective).

About 80% pregnant women use prescribed or over-the-counter drugs.

The drugs should only be taken when essential thereby avoiding unnecessary and
unknown risks.

The same is obviously applied to social drugs like tobacco, alcohol and additive drugs.
PREGNANCY RISK CATEGORIES RESPONSE

Labeling of some prescription drugs includes information about the level of risk for
the fetus and the extent of caution necessary in their use. The FDA has established five
categories (A, B, C, D, and X) to indicate a drug's potential for causing teratogenicity.
This format was first announced in the September 1979 FDA Drug Bulletin. Because
of labeling revisions, many products now use this format.

A similar, but somewhat expanded, classification system was adopted by the
Australian Drug Evaluation Committee (ADEC) in 1989. Germany set forth its own

classification system.

US FDA PREGNANCY CATEGORY DEFINITIONS

A - Adequate, well-controlled studies in pregnant women fail to demonstrate a risk to the

fetus in the first (second, third, or all) trimester(s), and the possibility of fetal harm

appears remote.

B - Animal studies do not indicate a risk to the fetus; however, there are no adequate, well-

controlled studies in pregnant women. OR Animal studies have shown an adverse effect




on the fetus but adequate, well-controlled studies in pregnant women have failed to
demonstrate a risk to the fetus. Despite the animal findings, the possibility of fetal harm

appears remote, if used during pregnancy.

C - Animal studies have shown that the drug exerts teratogenic or embryocidal effects, and
there are no adequate, well-controlled studies in pregnant women, OR No studies are

available in either animals or pregnant women.

D - Positive evidence of human fetal risk exists, but benefits in certain situations (eg, life-
threatening situations or serious diseases for which safer drugs cannot be used or are

ineffective) may make use of the drug acceptable despite its risks.

X - Studies in animals or humans have demonstrated fetal abnormalities or there 1s positive
evidence of fetal risk based on human experience, or both, and the risk clearly outweighs
any possible benefit. The drug is contraindicated in women who are or may become

pregnant.

PROCESS OF ASSESSING REPRODUCTIVE OR
EMBRYO/FETOTOXIC EFFECT OF DRUG

e A sudden increase in the prevalence of a specific malformation is observed.

e An association is established between the introduction or an increased usage of a drug
and an increased prevalence of a specific malformation.

e Drug use must be taken place in the sensitive period for the introduction of that
specific malformation.

e Drug or its metabolite suspected of causing malformation has to be proved capable of
reaching the embryo or fetus.

e [t must be established that the drug and not condition (disease) causes the specific
malformation.

e The findings have to be confirmed by another independent study.

e The result of specific laboratory animal studies might support the epidemiological

findings.
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SURVEILLANCE AND MONITORING

¢ International Clearinghouse of Birth Defect Monitoring Systems (1974).
e EUROCAT (European Concerted Action on Congenital Abnormalities and Multiple
Births -1979).

TERATOLOGY INFORMATION SERVICES

Teratology Information Services (TIS) provide information on the possible risks of exposure
to drugs and other exogenous agents during pregnancy and lactation. Teratology Information
Services are consulted by the medical profession and other health care professionals, some of
them counsel lay people as well. Answers provided are specifically oriented towards
individual patients. Detailed knowledge of dose, time of exposure, adverse effects on the
mother related to the exposure, diseases, previous pregnancies, family history of the patient
and the pharmacological and toxicological properties of the agents have to be taken into

account to make a specific risk assessment.
A TIS deals with the following types of inquiries:

e BEFORE PREGNANCY:
— A couple is planning a pregnancy and is being exposed to drugs/chemicals. What is

the risk? Should this exposure be changed or stopped? Does this exposure decrease

fertility?

e DURING PREGNANCY:

— A pregnant woman has taken a drug before she realizes that she is pregnant. What is
the risk? Would recommending termination of pregnancy be justified? What prenatal
diagnostic procedures can be offered?

— A drug has to be prescribed to a pregnant woman. Is it safe? Is there a less
toxic/teratogenic drug with comparable therapeutic efficacy to which the woman
should be transferred? Is the risk of taking a drug greater than the risk of the disease
for which the drug is taken? Are there risks acceptable to the patient when compared

with the spontaneous risk of developmental disorders?
;




A pregnant woman has attempted to commit suicide by taking an overdose of a drug.
What information should be given to the physician at the emergency department? Can
the appropriate antidote be given to her?

A pregnant woman is addicted to drugs/alcohol. Do they have an adverse effect on the
course of pregnancy? What are the effects on fetal development? Can neonatal
problems be expected or are there any long-term consequences for the child?

A pregnant woman is exposed at work to certain chemicals. What is the risk? Should
she continue this work?

A pregnant woman is exposed to an infectious agent. What are the risks of a maternal
infection for the fetus? Are techniques available for the diagnosis of a fetal infection
and what are the management options? Similar questions are made for non-infectious
maternal diseases.

A pregnant woman has been exposed to... What are the risks of certain physical
exposures such as heat and radiation (especially x-rays and radioactive materials),
vaccinations or environmental pollution?

A man has been exposed to chemicals or has been treated with d rugs. Are there any

paternally mediated risks for the fetus or baby?

AFTER PREGNANCY:

A baby 1s born with a birth defect or a neonatal disorder.

Can this be attributed to a drug or chemical to which the mother was exposed before
or during pregnancy?

A drug has to be prescribed to a mother while she is breastfeeding. A mother uses a
prescription drug or is exposed to another exogenous agent, while breastfeeding.

What is the (relative) dose the neonate (infant) is exposed to?

Is this acceptable for its age?

What is the treatment of choice during breastfeeding?
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A comprehensive cost of illness 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 itlness.

Indirect cost:

* There are three primary approaches to cstimate indirect cost:

* The human capital method

The friction cost method Ra
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The willingness to pay method

5

Human capital method

For practically the human capital method is generally recommended.

The human capital method measurcs the lost production in terms of Jost
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.
L]

Friction cost method

A related method, the friction cost method,measures only the production
losses during the time il.ukes 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 empioyec to be hired and trained,known as the friction period.

Willingness to pay method

*~ Thc willingness to pay approach mcasures the amount an individual would
pay to reduce the probability of illness or mortalitv,

*  There are various methods of determining an individuals willingness to
pay,including surveys,examining the demand for products that Jead to
greater health or safley,and other related methods.
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Direct costs
Dircct costs can be estimated using one of three approaches:
The top-down approach

Boltom — up approuach

The cconometric approach “w

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 lo the disease or

risk factor.

The approach uses aggregated data along with a population - attributable
fraction 10 calcujate the attributable costs.

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

PAF=p(RR -1/[p(RR-1}+1] i
Where P is the prevalence rate of diseasce A and

RR is the unadjusted relative risk of disease B

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

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

prevent a bias in the cstimate,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 iliness.

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

Econometric approach s

The econometric or incremental approach estimates the difference in costs

between a cohort of the population with the discase and a cohori 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 economeltric 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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