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SS Introduction to Surregate Markers
D. S. Kiause, MD,* SmithKline Beecham (SB) Biologicals, Collegeville, P

Randomized, blinded clinical trials with proper controls and definitive endpoints are the * gold

standard” hy which new pharmaceutical products are judged. Sumogate endpoints are an
importont issue for phormaceutical and academic researchers as well os regulatory authorities
in all therapeutic areas. Proper use of such markers allows for accelerated product
development, smaller clinical trials and has been highlighted by the rapid clinical development
of drugs to combat human immunodeficiency virus (HIV) disease. The misuse of surragate
markers can result in serious dinical errors, however, as has been demonstrated with some
anfiarthythmic drugs.

For vaccines, once efficacy is established, serological correlates of protection become a critical
issue, since further efficacy frials are usually no feasible or ethical. In order to bridge to new
schedules, populations, formulation/manufacturing improvements and vaccine combinations
therefore, reliance is placed on the immune response as the marker of protection. Unlike
hepatifis B vaccine, the immune response fo many vaccines is not associated with an absolute
antibody level that is known to confer protection. Additionally, antibody concentrations alone
do not convey information about cell-mediated immunity or other aspects of bio-individuality.

The regulatory and historical use of immune corelates of protection will be discussed.
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£ The nmpormnce of semlognc correlates is that they. allow us to predict the effxmcy of swcve.d
“vaccines or new vaccine combinations based on their |mmunﬂgemcny thhout perfonmng
..,,cumhelsome and expensive efﬁcucy trials,

o Three methods have heen used to estimate semlogic mrrelmes The ﬁrsf termed an “individual
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postimmunization antibady concentration are reliably protected from-diseuse and those who fail
to achieve this level are susceptible. It s assumed that individuals who have “breakethrough”
infections after immunizations, therefore, did ot achieve the proteciive level. Examples from
studies of A, influenzae b, diphtherio, and pertussis show: that this method is not appropriate
because “break-through” infections do occur in individuals despite high antibody responses.

The second method, fermed o “populanionbased” conelate, simply-compares the antibody.
concentrations in a poptilation that wes profacted by:immunization-with those-in unprotected
controls. An antibody level that is achieved by the majority of the protected individuals i
=90%) and not achieved by the majority of unprotected indwidudls is estimared

proteciive level. This method was used 1o estimate ‘rhe pm‘recfive level of aniPRP 0

H. influenzae b infection ofter polysaccharide voecine (Img/mb-. = o oo
The third and most precise method is the direct measurement of * unnbndy concentration
specific protection.” In this method, the risk of developing disease is colculated admduais
who have achieved various am‘lbody concentrations, preferobly meosured shortlyafter =
immunization. Examples of concentration-specific sk ¢urves will be given using duta fmm, .
frials of varicello zoster vaccine and acellulor pertussis vaccines. Concentrationspecific risk
curves allow the precise estimation of protective efficacy o new vaccines based enthe
distribution of postimmunization antibody concentrations hat they indoce.

S7 Correlates of immunity: A Regulatory Perspective
Karen Midthun,* Karen L. Goldenthal, Center for Biologics Fvaluation and Review, FDA

Serologic correlate(s) of immunity may be identified from data from one or more vaccine
efficacy trials for the some dlinical indication, as well as inferred from other data (e.g.,
profection afforded by related hyperimmune globulin or observed in serological surveys of
immunized populations). Evaluation of the validity of using a serological endpoint mstead ofa
clinical anrlnmm‘ forao particulor immunogen often includes assessments of hoth quontitotiv
anfibody fiters and functional assays, in addiion o the physicochemical characteristcs of the
product. Serological endpoints may provide the efficacy data to support new product approval
in the event that o welkestablished correlate of immunity has been identified.

Serological endpoints are also used in the evaluation of new combination vaccines that confain
components for which dinical efficacy has been previously demonstrated. Comparative trials
with serological endpoints can typically be conducted with sample sizes in the Phase 2 range,
e.g., up to several hundred subjects per group. The demonstration that the immune responses
to the combination vaccine are nof inferior to those induced by the control vaccines may be
adequate fo support efficacy, even when there is no clear serologic correlate of protection.
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not well defined quantitatively, it will be more difficult to evaluate the dinical relevance of o
decreased immune response fo this antigenic component. The statistical hypothesis for the
“acceptable differences” in such cases will be especially critical.

ssoverview of Maternal Immunizafion ..
Pamela M. Mclnnes,* NIAID, NIH ’
While sigrificant progress has been made in the development of more xmmunogemc %ucfeﬁﬁ!
and viral vaccines, prophylaxis in the vulnerablg neonute and young infant remoins
problematic. Arremprs at inducing early protection by i immunizing newboms:have been
generally disappointing. Matemal immunization resulting in-passive transfer of antibodies fo
the neonate nm\ndac i} nntnnhn"\l il n,g\tl fg( the -
neonatal and early infont penods Pet aps the best known example has been the woﬂdwztfe
impact of maternal immunization.duting pregnancy against tetanus. Neonatal Tetonus remains
a major cause of infant mortality: in muck of the. developing woild, ond active mofemal
immunization with tetonus toxoid vacine has been shown fo be the most costeffective
infervention fo prevent fefonus neonoforum. Other: pathogens causing significant ¢ '

(GBS), pneumococcl B. pertussis, and respiratory viruses such os influenza an espirofory
syncyticl virus RSV Maternal immunization of the pregrrant woman-in the third imester of
pregnancy can inrenss her specific antibody fiters and hes the pofentiat o pro 5
infant(s) with high levels of profective antibody that could confer protection for the firstsix
against: relevant infections. -This-approach covld eliminate thaf window of ‘

ty of infants bothin the US ond the developing world to Hib, pneumococcet, GBS,
pertussis and respiratory viral infections prior 1o the age when pro’redlve acﬂve ﬂnnbndy
resmnses fmm uchve lmmumzutlon an be generuted




