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Economic Impact of a Pneumococcal Conjugate
Vaccine in Managed Care

Based on a presentation by Tracy Lieu, MD, MPH*

Presentation Summanry
Conjugate pneumococcal vac-
cines may soon allow immuniza-
tion of healthy infants against
Streptococcus pneumoniae
infection and protection against
related episodes of meningitis,
pneumonia, bacteremia, and oti-
tis media. To measure the poten-
tial economic impact of such an
infant vaccination, a team of
investigators estimated the costs
of specific pneumococcal dis-

eases. Assumptions were based on
health plan databases, surveys of
parents, and published data. On
the basis of preliminary analysis,
the researchers estimated that the
overall annual savings to society
would be 8763 million, and the
savings for health plans would be
8307 million. These estimated
savings will need to be balanced
against per-dose vaccination
costs, which are . presently
unknown.

neumococcal disease, caused
P by the bacterium Streptococcus

pnewmoniae, produces signifi-
cant morbidity and mortality for both
younger and = older patients.
Pneumonia, sepsis, and meningitis
are the most serious consequences of
infection, whereas otitis media is the
most prevalent and results in the
greatest economic burden. In the
United States, campaigns for pneumo-
coccal immunization with the poly-
saccharide vaccine have been
targeted at individuals older than 65
years of age as well as those with risk
factors/ such: as ' chronieillness or
immunocompromise.'?

*This article is based on information
presented to the Advisory Committee on
Immunization Practices held at the
Centers for Disease Control and Preven-
tion, Atlanta, Georgia, June 16, 1999.

Unfortunately, the polysaccha-
ride vaccine is not. immunogenic or
effective in/children younger than 2
years of age. In-this population, the
normally asymptomatic carriage of
the bacterium in the nasopharynx
often leads to clinically apparent
infection of the ear, lungs, or blood.
By age 6 years,; most children in the
United States have had an episode
of otitis media caused by the pneu-
mococcus.” Further, S. pneumoniae
is the leading cause of childhood
bacterial pneumonia,* and in chil-
dren younger than 2 years of age,
the pneumococcus is the leading
infectious cause of death.® Increases
in pneumococcal isolates nonsus-
ceptible to penicillin, ceftriaxone,
and newer quinolones have height-
ened concern about these infections
in children.’
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Recently, a variety of pneumococ-
cal conjugate vaccines has been
developed to stimulate protective
immunity in this youngest at-risk
population.”*®* To understand the
potential economic impact of vaccina-
tion, it is important to know the costs
of pneumococcal diseases. Data from
such studies will be critical in helping
policymakers—national, regional, and
institutional—to make recommenda-
tions about the possible incorporation
of pneumococcal conjugate vaccines
into the already crowded childhood
immunization program.

Study of Pneumococcal
Vaccination

An analysis of the cost effective-
ness of pneumococcal vaccination is
currently in progress.’ It includes col-
laborators from Harvard Pilgrim
Health Care, Kaiser Permanente,
Centers for Disease Control and
Prevention, Boston University, and
the Children’s Vaccine Initiative. The
outcomes will be expressed in dollars
per life-year saved and dollars per dis-
ease episode averted.

The study estimated the dollar ben-
efit for each episode of a specific event
prevented. The events that were evalu-
ated included pneumococcal meningi-
tis, bacteremia, pneumonia, and otitis
media. Potential outcomes for each
event were defined; for example, after
meningitis there could be: 1) no seque-
lae, 2) deafness, 3) disability, or 4)
death. Otitis media was classified as
simple or complex based on clinical
utilization data. The population was a
diverse health maintenance organiza-
tion (HMO) (Northern California
Kaiser Permanente).

The researchers generated cost
estimates from analysis of HMO data
and telephone surveys of parents.
Medical costs were from the Kaiser
computerized database. Disability
costs were those attributable to
meningitis and included expenses for
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those due to parents’ work loss and
babysitting, were estimated based on
information gathered from telephone
interviews with parents in the man-
aged care plan.

Potential Savings From the
Prevention of Pneumococcal
Disease

Based on vaccine efficacy estimates
from the Kaiser Permanente trial and a
United States birth cohort of 3.8 mil-
lion, the potential annual savings for
the United States from pneumococcal
vaccination is $763 million. From the
perspective of the healthcare provider,
who does not accrue the economic
benefit of preventing lost work or pro-
ductivity, the total potential savings
from pneumococcal vaccination is
$307 million. These savings estimates
have subtracted out the costs for vac-
cine administration (4 visits) but do
not include vaccine dose costs, which
are still undetermined.”"

Of the total savings, $433 million is
attributable to avoided cases of otitis
media. As illustrated in the Figure, the

Figure. Pediatric Pneumococcal Vaccination: Where the Savings

Come From
Meningitis
Disability 1% Deafness
7% 0%
Bacteremia
Death 5%
19% .
Pneumonia
10%

Simple otitis
35%

Complex otitis
23%

These projected contributions to cost savings from vaccination do not incorporate
costs of vaccine dose or administration. Costs for death, deafness, and disability are
presented separately from other medical costs due to bacteremia and meningitis.

special education or lost productivity.
Most of the indirect costs, such as
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relative proportions of savings for out-
comes related to meningitis, bac-
teremia, and pneumonia are smaller.
The anticipated savings for preventing
these illnesses added to the savings of
avoided death, deafness, and disabili-
ty are $61 million, $191 million, and
878 million, respectively.

Who Pays for Pneumococcal
Disease?

In cost-effectiveness analyses, the
cost per life-year saved is a common
metric chosen to compare public
health strategies. For example,
hepatitis B vaccination may save
society money but cost the insurer
about $21,000 per year of life saved."
Another measure of cost effective-
ness is the cost per disease episode
averted. For example, healthcare
providers pay about $4 for every case
of varicella prevented by immuniza-
tion," and they pay about $6000 for
every case of chronic hepatitis pre-
vented by vaccination."

As more clinical and economic
data on pneumococcal disease
become available, researchers and
managed care clinicians and adminis-
trators will need to use such econom-
ic measures to compare the value of
the pneumococcal vaccine with com-
peting preventive programs. As has
proved the case with many other pub-
lic health interventions, pneumococ-
cal vaccination may ultimately
benefit society more than it benefits
the healthcare payer.

For example, widespread pneumo-
coccal vaccination may likely prevent
spending for antibiotics and some
high-cost hospitalizations and surg-
eries, but the bulk of the economic
savings attributable to the pneumo-
coccal vaccine may well derive from
preventing  otitis media-related
parental work loss.

Compared with the lingering ques-
tions on the incidence of pneumococ-
cal disease, costs, risk factors, and
vaccine efficacy, there are larger
questions related to societal versus

health plan costs. For example, Who
benefits most from this improved out-
come? Can a managed care plan
quantify and explain such a benefit to
employer groups? In an era in which
managed care plans are struggling to
break even, how can incentives be
created for adoption of preventive
practices that benefit society as a
whole? Although these questions may
ultimately prove more difficult to
answer, they will require the attention
of managed care organizations as
another potentially useful vaccine
comes to market.

-+ DISCUSSION HIGHLIGHTS -+

Costs and Savings

Dr. Black: Keep in mind that a lack of
clear benefit in direct cost savings
may not necessarily lead a health plan
to reject coverage for vaccination.
There may be other considerations.
For example, when Kaiser Permanente
covered the varicella vaccine it com-
municated the benefit availability to
the employer groups as a positive mar-
keting message: “Look, we're keeping
your employees at work.”

Dr. Cogen: Yes, there can be peer
pressure if competitor organizations
are covering a vaccine. In fact, it
almost becomes a mandate if the CDC
[Centers for Disease Control and
Prevention] or a large specialty asso-
ciation endorses vaccination. State
mandates can also override any cost-
effectiveness issues.

Dr. Black: Without clear recommen-
dations, though, you are left asking
“What is cost effective?” You really
end up needing to compare costs and
benefits of this vaccine with others.
And so far, it appears to be about aver-
age compared with others.

Dr. Lieu: Yes, depending on vaccine
price, it probably will fall in the range
of other routinely used interventions.

$1020
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Dr. Black: In this study, do the costs
assumed for speech delay and learn-
ing disability seem appropriate?

Dr. Block: In my experience, acute
otitis media is a very rare cause of
learning problems. Ventilating tubes
take care of most problems with
recurrent ear infections. Our tube
placement rate is about 2% in the first
12 months, 4% in the second 12
months, and 1% in the third 12
months. What was the tube place-
ment rate in the Kaiser study?

Dr. Lieu: The overall rate in O- to 15-
year-olds was low compared to pub-
lished estimates.

Mr. Ray: In this study, tube place-
ments accounted for about 12% of all
otitis-related medical costs.

Dr. Black: Tube placement rates do
vary from state to state and from prac-
tice setting to practice setting. Some
children don'’t get referred until they’ve
had 3 episodes within 6 months and
then the ENT [ear, nose, and throat
physician] will watch them a bit longer.
But the cost analysis was not that sen-
sitive to placement rates anyway.

Dr. Lieu: For the otitis results, anoth-
er thing to keep in mind is that par-
ents of vaccinated children may be
less likely to bring children in for oti-
tis-type conditions.

Dr. Thompson: What impact will
cost effectiveness have on antibiotic
usage for otitis or other pneumococ-
cal diseases?

Dr. Santosham: 1 believe costs for
antibiotics will be reduced by the
availability of an effective pneumo-
coccal vaccine.

Dr. Block: Yes, vaccination most like-
ly reduces the chance of drug-resis-
tant pneumococcal strains. So instead
of treating a febrile child empirically
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with a drug, such as ceftriaxone, one
might use high-dose amoxicillin, sav-
ing 850 to $100.

Vaccination Guidelines
Dr. Black: But I think we are skirting

the central cost issue with this vac-
cine: How will cost-effectiveness

“Without clear recommendations, though,
you are left asking “What is cost effective?”
You really end up needing to compare costs
and benefits of this vaccine with others. And
so far, it appears to be about average com-
pared with others.”

—Steven Black, MD

results affect recommendations for
use of this vaccine in children 3 years
old or above?

Dr. Lieu: Our expert panelists have
cautioned us not to assume vaccine
efficacy beyond the fifth birthday.

Dr. Black: 1 disagree with that. Based
on the Hib [Haemophilus influensae
type b vaccine] experience, I'd expect
longer protection.

Dr. Austrian: But protection has to
be measured empirically. It’s difficult
to guess how long protection from a
relatively small dose of protein conju-
gate will last.

Dr. Santosham: With the conjugate
vaccine, the memory response may
be the real advantage; you may not
need booster shots.

Dr. Van Beneden: Given the lack of
data, what if the age-related portion of
the vaccine guideline is worded per-
missively? That is, what if vaccination
guidelines leave it up to the health-
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care group to decide about vaccina-
tion of 3- to 5-year-olds?

Dr. Cogen: We always prefer clear
guidance. But in practical terms, most
insurance companies can’t differenti-
ate children’s ages during the claim
payment process anyway. Requiring
precertification might work, but the
overhead costs are high. So, if we're
covering the vaccine under 2 years,
we're probably covering it over 2
years as well.

Dr. Black: In our setting, a firm guide-
line would make a difference because
this would allow our computer
prompting system to inform parents
and physicians of the recommended
ACIP [Advisory Committee on
Immunization Practices] guidelines at
each visit.

Dr. Cogen: We choose to reinforce a
guideline with an  educational
approach. We did this recently for the
Lyme disease vaccine, by posting rec-
ommendations based on endemic
areas. In reality, physicians quickly
learn how to manipulate the guide-
lines. Suddenly, the physicians who
want to vaccinate are reporting that
their patients camp or hike in the
Lyme-endemic areas.

Serotype Replacement

Dr. Block: Are we likely to see
serotype replacement with this conju-
gate vaccine?

Dr. Austrian: 1t’s unlikely to be a sig-
nificant problem. Studies of the distri-
bution of pneumococeal types over the
years suggest that the invasive types
remain the same although their rank
order may change. And if there were a
shift, it would probably be sufficiently
slow to allow time for reformulation of
the vaccine. In the 1940s, for example,
pneumococcus type 23F was a rela-
tively infrequent cause of otitis media.

It has increased gradually since then.
In adults, the incidence of other types
has fallen gradually.

Dr. Santosham: But we've never had
a dramatic intervention where 80% or
90% of the whole country received a
pneumococcal vaccine. We've never
done this experiment.

Dr. Black: On the other hand, the
serotypes that do replace the strains
covered by the 7-valent will most
often be covered by the 9-valent or
11-valent vaccines.

Dr. Pelton: Not necessarily. Some
serotypes, those in serogroup 15 most
notably, already produce a certain
proportion of otitis in the community.

Dr. Block: What degree of cross-protec-
tion can we expect with this vaccine?

Dr. Austrian: The data in adults indi-
cate relatively little cross-protection
between 19A and 19F but about 40%
between 6A and 6B.

Legal Issues

Dr. Cogen: Getting back to the big
picture, is there a summary incidence
figure for the major pneumococcal
complications under age 2? Such a
number would be helpful in our inter-
nal analyses of costs and benefits and
of medico-legal risks.

Dr. Lieu: The best overall data indi-
cate a mortality rate of about 1.5% for
pneumococcal invasive disease.

Dr. Black: Of course, we realize that
any parent who refuses the vaccine,
or whose child doesn’t get a vaccine
for whatever reason, may eventually
bring a lawsuit.

Dr. Pelton: The potential liability
costs can overwhelm other cost
considerations.

S$1022
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Dr. Black: This is why all physi-
cians are keenly aware of the ACIP
guidelines.

Dr. Block: 1In some cases, if our
members refuse all vaccinations in
the first 12 months of life, we give
them notice to find another provider.
That goes against everything we
staunchly believe as pediatricians.
Several practitioners have been sued
successfully by families who refused
vaccines for the child, and the child
then suffered a catastrophic vaccine-
preventable illness.
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