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SYNOPSIS ..................................

Great progress has been made in the United
States in reducing infectious disease mortality.
However, infectious diseases remain the greatest
cause of morbidity in this country. Newer infectious
diseases or agents have been recognized, but newer
tools for surveillance and control have also been
made available. Specific objectives for the reduction
of infectious diseases by 1990 have been set by the
Public Health Service. The opportunities appear to
be good for achieving by 1990 objectives for noso-
comial infections, Legionnaires' disease, tubercu-
losis, and surveillance and control of infectious
diseases. Achievement of the 1990 objectives for
hepatitis B, pneumococcal pneumonia, and bacterial
meningitis, however, will require both scientific ad-
vances and additional resources.

GJ REAT PROGRESS HAS BEEN MADE in the United
States in this century in reducing mortality attribu-
table to infectious diseases. Infectious diseases were
the fourth leading cause of death in the United
States in 1976 (fig. 1 ) after heart disease, malignant
neoplasms, and cerebrovascular diseases, according
to data extracted from information published by
the National Center for Health Statistics (1). Data
are not available for all infectious diseases, but in
1980, influenza and pneumonia ranked seventh in
years of potential life lost by the total U.S. popula-
tion ages 1 to 64 years (2), as the following tabu-
lation shows.

Cause Total years lost
1. Accidents and adverse effects ..... ...... 2,684,850
2. Malignant neoplasms .................. 1,804,120
3. Diseases of the heart .................. 1,636,510
4. Suicides, homicides ................... 1,401,880
5. Chronic liver disease ....... ........... 301,070
6. Cerebrovascular diseases ............... 280,430
7. Pneumonia and influenza .......... .... 124,830
8. Diabetes mellitus ........ ............. 117,340
9. Chronic obstructive pulmonary diseases

and allied conditions ...... .......... 110,530

All causes .......... .............. 10,006,060

By comparison, in 1900 tuberculosis, influenza and
pneumonia, and diphtheria were the three leading
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Figure 1. Mortality, United States, 1976

SOURCE: 1976 data from the National Center for Heafth Statistics.

Figure 2. Patent visits for illness, United States, 1981

SOURCE: 1981 National Disease and Therapeutic Index.

causes of years of potential life lost before age
65 (3). In that year influenza and pneumonia ac-
counted for 13 percent of years of life lost, com-
pared with 1.25 percent in 1980.

Despite accomplishments in the control and treat-
ment of infectious diseases, they still rank as the
greatest cause of morbidity in the United States.
Data from the National Disease and Therapeutic
Index for 1981 (4) show infectious disease mor-
bidity to be at least three times that for accidents,

the next leading reason for patients to seek the care
of a physician (fig. 2). Even these statistics are a
gross underestimation of the toll of infectious
diseases, since many illnesses are self-treated and
never come to the attention of a physician. For
example, household and community studies suggest
that as many as 600 million respiratory infections
occur each year in the United States. The cost of in-
fectious diseases is enormous; current estimates of
the Centers for Disease Control (CDC) total $60
billion annually.

With better sanitation, higher standards of living,
and aggressive Federal and State immunization pro-
grams to prevent infectious diseases, we have entered
a new era of infectious diseases. Poliomyelitis,
measles, mumps, diphtheria, tetanus, and pertussis
are disappearing from the offices of pediatricians and
from the vocabularies of mothers. But as these
diseases decrease in incidence, other diseases or
infectious agents are being recognized. Mentioned
frequently in recent medical and public health re-
ports are legionellosis, acute hemorrhagic conjuncti-
vitis, the African hemorrhagic fevers, hemorrhagic
colitis, Lyme disease, toxic shock syndrome, epi-
demic non A/non B hepatitis, and Delta agent (a
viruslike agent that co-infects with hepatitis B virus
to produce a more severe disease).

Perhaps the greatest challenge is presented by
the acquired immune deficiency syndrome (AIDS).
This disease was first recognized in 1979. At this
writing in February 1983, the cumulative number of
AIDS cases in the United States has exceeded 900
(fig. 3). The overall case-fatality ratio is about 40
percent, but the fatality rate is more than 90 per-
cent for patients with symptoms for 2 or more
years. Through 1982, three-fourths of the victims
were homosexual or bisexual men; most of the
others were Haitians or intravenous drug users.
Recent reports show AIDS affecting hemophilia
type A patients, children of AIDS victims, and re-
cipients of blood transfusions; thus AIDS is a
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Figure 3. Reported cases of acquired immune deficiency
syndrome, by date of diagnosis, United States, 1979-82

NOTE: 1 st quarter of 1979 is cumulative total from 1975.

broader public health problem than was first
thought. Officials of CDC, Food and Drug Adminis-
tration, and the National Institutes of Health, as well
as professional organizations, are devoting consider-
able resources toward defining the epidemiology and
etiology of the disease and devising methods for
preventing it.

In addition, in the past few years, much has been
learned about the disease potential of other agents
of infections, for example, Chlamydia, Campylo-
bacter, and hepatitis viruses.

Also identified are new vehicles of spread for old
diseases, primarily reflecting changing lifestyles.
For example, a multistate salmonellosis outbreak
was associated with marijuana (5), Pseudomonas
infections have been transmitted through common
use of whirlpool baths (6), yersiniosis has been con-
tracted through ingestion of tofu (7), and nontuber-
culosis mycobacteria have been acquired through
the implantation of porcine heart valves (8).

Resistance to antimicrobials represents a growing
problem in infectious diseases that requires medical
and public health officials to be constantly alert.
Resistant strains of bacteria continue to contribute
to morbidity and mortality and have an economic
impact on public health programs. Dapsone-
resistant strains of Mycobacterium leprae found in
many tropical areas are susceptible to rifampin (9),

but the cost of rifampin is significantly higher. Other
specific problems that have emerged are methicillin-
resistant Staphylococcus aureus, multi-resistant
nosocomial gram-negative rods, multi-resistant My-
cobacterium tuberculosis, chloroquine-resistant ma-
laria, and the threat of resistance factors' spreading
across genus lines.
The new era in infectious diseases also includes

advances in biotechnology, such as genetic finger-
printing, amino acid sequencing, genetic mapping,
recombinant DNA technology, and monoclonal anti-
bodies-advances that provide more precise epi-
demiologic markers. These new tools permit more
sophisticated epidemiologic investigations and a
better understanding of the ecology and interrela-
tionships of species. These techniques also make it
possible to produce safer and more effective vac-
cines than we have had in the past. Ten years ago it
was not possible to distinguish reliably between a
live poliovirus-vaccine strain and a naturally occur-
ring strain; this inability caused major practical
problems in the laboratory diagnosis of poliomye-
litis. Using oligonucleotide mapping techniques,
monoclonal antibodies, and other molecular tech-
niques, microbiologists can readily distinguish
vaccine strains from wild type strains and trace with
precision wild type strains to their points of origin
(10). Numerous other advanced biotechnologies are
being used for other bacteria, viruses, and parasitic
agents to provide a better understanding of the epi-
demiology and ecology of etiologic agents and to
provide opportunities for disease control heretofore
unrecognized.

The specific 1990 objectives for surveillance and
control of infectious diseases in the United States
were described in "Promoting Health/Preventing
Disease: Objectives for the Nation," published in
the fall of 1980 (11). In this report I will review
progress toward the objectives for hepatitis B, tuber-
culosis, pneumococcal pneumonia, legionellosis,
meningitis, nosocomial infections, and surveillance-
evaluation systems.

Hepatitis B

The CDC estimatcs that each year hepatitis B
virus (HBV) is associated with approximately
200,000 infections; of these, 67,000 cause jaundice
and nearly 4,000 are fatal. The major associated
cause of death is cirrhosis (3,500), followed by
acute hepatitis and liver cancer. Treatment for hepa-
titis B in the United States is estimated to cost $1
million per day.
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Our objective is to reduce the occurrence of hepa-
titis B from a level of 45 new cases per 100,000
population in 1978 to 20 per 100,000 in 1990.
Achieving this reduction of more than 50 percent
will not be simple. The important new tool for pre-
venting hepatitis B is the highly effective vaccine
which was licensed in 1981 (12,13). Nevertheless,
the vaccine's cost of nearly $100 per series and the
difficulty in identifying those at greatest risk of HBV
infection create obstacles to its effective use.

Current CDC data suggest that 68 percent of
hepatitis B patients belong to one of four major
high-risk groups: homosexual-bisexual men, hetero-
sexual contacts of HBV patients, intravenous (IV)
drug users, and health care personnel (fig. 4). At
present, most vaccine requests are for health care
personnel, who represent only 6 percent of those at
highest risk of acute hepatitis B. This group, of
course, is most likely to participate in any vaccina-
tion program. The major challenge is to vaccinate
the homosexual-bisexual male population and IV-
drug users before exposure, if the vaccine is to have
maximum public health effect (fig. 5).

Availability of vaccine alone will not lead to
achievement of the 1990 objectives. Additional in-
formation is needed on the 34 percent of hepatitis B
patients who have no identified risk and on whether
this group can benefit by reduction of hepatitis B
among the groups with known risk. Innovative ap-
proaches are also needed for effectively controlling
the spread of hepatitis B among homosexual men
and IV-drug users.

Certain ethnic groups, such as Alaska Eskimos,
have rates of hepatitis B that are 5 to 10 times
higher than those in the contiguous United States
and more consistent with those in the Far East
(14,15). The Indian Health Service has purchased
vaccine and initiated a program in Alaska to vac-
cinate Eskimo family members who are at highest
risk of acquiring hepatitis B infections. The Service
plans to extend the program to all susceptible per-
sons by 1986.
The vaccine is highly cost-effective in certain

populations, even at present prices. However, the
costs prohibit consideration of a universal HBV
vaccination program. If a synthetic or less expensive
vaccine becomes available, this decision may be
reconsidered.

Tuberculosis

In 1981, the incidence of tuberculosis was 11.9
new cases per 100,000 population, and more than

Figure 4. Acute hepatitis B risk groups, sentinel counties,
United States, 1982

Includes contacts of carriers, of those with acute cases, and multiple sexual contacts.

Figure 5. Hepatitis B virus infection, by years at risk

27,000 new cases were reported (16). Because
treatment usually requires 9 to 18 months (and
longer for some patients), on any single day 50,000
patients are under medical supervision for tuber-
culosis.
From 1968 through 1978, the incidence of tuber-

culosis declined about 6 percent per year (17).
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Figure 6. Tuberculosis cases, patients hospitalized with tuberculosis, and patients in tuberculosis registers, United States, 1960-81
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From 1979 through 1981, however, the decline
slipped to only 3 percent per year. Among children
0-14 years, the incidence from 1976 through 1981
was stable. The proportion of new cases in foreign-
born persons is about 20 percent of the total.
The reduction in new cases of tuberculosis has

lagged far behind advances in chemotherapy
during the past 30 years-advances that have greatly
reduced the economic and social consequences of
the disease. The prevalence of tuberculosis patients
under supervision has decreased three times faster
than the decrease in the incidence of disease, and
the prevalence of patients hospitalized for tubercu-
losis has decreased four times faster (fig. 6). Pa-
tients who receive adequate medication can be cured
with little dislocation from their normal lifestyle.

The objective is to reduce the annual incidence
of new cases of tuberculosis from 13.1 per 100,000
in 1978 to 8 per 100,000 by 1990. This objective
should be achievable with the existing tools. A re-
duction in the incidence of tuberculosis requires
rapid identification and appropriate treatment of
patients and identification and preventive treatment
of persons who are infected but are not ill. Important
problems, however, have arisen as the practice of
treating patients in the hospital has shifted to treat-
ing them in the outpatient clinic. Some studies have
shown that as many as 20 percent of outpatients
with tuberculosis fail to complete even 6 months of
therapy (18).

A promising approach to correcting these failures
has been to use outreach workers in tuberculosis
control programs. The outreach worker monitors
and promotes compliance by visiting the patient
regularly in the patient's own environment. The out-
reach worker can deliver the medication in this set-
ting, and workers can be selected who have social,
ethnic, or language characteristics similar to the
patient's. This approach has been shown to be highly
effective. Over a 24-month period, outreach workers
in New York City were assigned 98 patients who
could not be kept on therapy using traditional clinic
methods. At the end of the program, more than 80
percent had been cured or were taking medication
regularly (fig. 7).

In September 1982, $1 million in Federal coop-
erative agreement funds was awarded to health
agencies in 12 high-incidence urban areas, primarily
to increase the number of outreach workers avail-
able for tuberculosis control. An additional $5 mil-
lion will be awarded in fiscal year 1983.

The success of the Federal-State efforts to achieve
the 1990 objective will be monitored through evalu-
ation indices such as the percentage of patients
taking medication.

Pneumococcal Pneumonia

The objective is to reduce the incidence of pneu-
mococcal pneumonia from the level of 182 cases per
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100,000 population in 1978 to 115 per 100,000 in
1990. This objective was set as a multivalent vac-
cine was being introduced. It had been shown to be
about 90 percent efficacious against strains causing
pneumonia in young adults (19). Since then, pre-
liminary studies on the efficacy of pneumococcal
vaccine for the patients at highest risk in this country
have suggested a protection level of about 60 percent
against the strains in the vaccine (20). The vaccine
is recommended by the Immunization Practices Ad-
visory Committee of the Public Health Service
for use in high-risk groups (21), but it has not been
widely accepted by physicians or health care pro-
viders. The controversy surrounding the efficacy of
the vaccine may have contributed to this poor uti-
lization. In addition, only about 70 percent of the
strains now causing invasive disease are represented
in the vaccine.
The reduction of pneumococcal pneumonia does

not, of course, depend entirely on the availability
of an effective vaccine. Lifestyle is a major factor in
morbidity and mortality caused by pneumococcal
pneumonia. Reduction of alcoholism, reduction of
nosocomial infection, improved general health, and
wider use of influenza vaccine should contribute to
reducing the incidence of pneumococcal pneumonia.
To achieve the 1990 objective will not be an easy

task. Better methods of surveillance and more re-
liable diagnostic tests for pneumococcal infections
are greatly needed, and a vaccine covering a larger

Figure 7. Status in June 1982 of 98 previously "lost" tuberculosis
patients enrolled in outreach program, July 1980-June 1982,

New York City

number of strains with more immunogenic antigens
is required. Studies by Public Health Service agencies
and vaccine producers are under way in each of
these areas.

Legionellosis

Legionellosis is an acute infection of human
beings caused by various species of the genus
Legionella. The disease may be manifested as bron-
chopneumonia or as a self-limited febrile illness,
in either epidemic or sporadic form. The number
of cases in the United States is estimated by the
CDC to be 52,000 a year for Legionella pneumo-
phila alone, with perhaps more than 100,000 cases
when all Legionella species are included. The case-
fatality ratio for the pneumonic form is 14 percent,
or 7,200 deaths per year. Although the incidence of
the disease is considerably lower than the incidence
of pneumococcal pneumonia, Legionnaires' disease
has been given a high priority by public health offi-
cials because there are potentially inexpensive steps
that can be taken to reduce the incidence of disease.
The objective is to reduce the annual estimated

incidence of legionellosis from the 23 cases per
100,000 population in 1979 to 17 per 100,000 in
1990. To achieve this objective, certain information
is required. We must know more about the ecology
of Legionella species. The contribution to disease of
contaminated cooling systems in sporadic legion-
ellosis and the role of contaminated potable water
in both epidemic and sporadic legionellosis need to
be defined. Effective, practical, and inexpensive
designs for water systems and treatment programs to
prevent or eradicate contamination need to be de-
veloped and evaluated. Since 1976, 10 new species
of Legionella have been described, and an equal
number of strains are under consideration as candi-
dates. In formulating control programs, the potential
of these organisms for causing disease in man must
be assessed. Other factors to be considered include
the development of diagnostic tests that can be per-
formed rapidly, assessment of possible interventions
aimed at preventing infection in patients at high
risk of developing legionellosis when exposed, and
further evaluation of antimicrobial treatment regi-
mens in an effort to reduce the substantial case-
fatality ratio associated with legionellosis.

Bacterial Meningitis

An estimated 20,000 cases a year of bacterial
meningitis occur in the United States. Neonates have
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the highest incidence of reported disease; the next
highest rate is for infants 6 to 8 months old. Nearly
70 percent of all reported cases of bacterial menin-
gitis occur in children less than 5 years old. Accord-
ing to CDC data, more than half of the cases of
bacterial meningitis in the United States are caused
by Haemophilus influenzae type b, as the following
estimate for the United States in 1980 shows:

Number
Etiologic agent of cases

Haemophilus influenzae type b 10,000
Neisseria meningitidis 3,000
Streptococcuis group B 1,000
Streptococcus pneumoniae 3,000

The objective is to reduce the annual reported in-
cidence from 8.2 cases per 100,000 in 1978 to 6 or
fewer per 100,000 in 1990. Clearly, to achieve a
significant reduction, efforts must be focused on H.
influenzae b. For the U.S. population, the yearly
incidence of H. influenzae b is about 40 cases per
100,000 children under age 5 years. For Navajo
Indians, however, the rate is 5 times higher, and for
Alaska Eskimos the rate is 10 times higher. Recent
studies have shown that rifampin chemoprophylaxis
is effective in preventing secondary cases of this
disease (22). This use of rifampin could potentially
reduce the incidence of disease by approximately 4
percent. This step is an important contribution to
the control of H. influenzae b meningitis, but an
effective vaccine against H. influenzae b is essential
to achieve the 1990 objective.
The National Institute of Allergy and Infectious

Diseases (NIAID) recently sponsored a workshop
to review the status of the development of vaccines
for the prevention of H. influenzae type b infection
in infants. The workshop participants reviewed past
work with pure capsular polysaccharide vaccine for
H. influenzae b infection, which has been under evalu-
ation for a number of years. Although this vaccine is
effective in adults and children over 2 years of age, it
is not effective in infants. Several commercial and
academic organizations have produced experimental

vaccines for use in infants. Most of these new vac-
cines employ a combination of capsular poly-
saccharide with carrier proteins or whole pertussis
cells. Safety and antigenicity studies are under way
with several candidate vaccines, and an efficacy trial
of the most promising vaccine is planned by NIAID
for early 1984. Other approaches to protecting in-
fants by the use of passive immunization with im-
mune gamma globulin or by the hyperimmunization
of pregnant women are also under investigation. It
is hoped that an effective vaccine for the prevention
of H. influenzae b infections in infants will be avail-
able by 1990.

Nosocomial Infections

Approximately 5 percent of the 35 million pa-
tients admitted to U.S. hospitals each year acquire
a nosocomial infection. The annual direct cost is
estimated at more than $1 billion (23). The ob-
jective is to reduce the overall U.S. nosocomial
infection risk by 20 percent from the level that
would have pertained in the absence of systematic
hospital-based control efforts. The basic prevention
program, which was initiated nearly 10 years ago,
includes a full-time infection control nurse for every
250 beds who conducts surveillance, an infection
control physician, and in infection control commit-
tee. The function of the committee is to review
surveillance data on the occurrence of nosocomial
infections and to recommend control or prevention
measures in accordance with the surveillance infor-
mation. Virtually all U.S. hospitals adopted this
approach voluntarily in the 1970s (24).

In 1974 CDC initiated the Study on the Efficacy
of Nosocomial Infection Control (SENIC) to deter-
mine if these programs instituted in U.S. hospitals by
the mid 1970s actually reduced infection rates (25).
Preliminary results of this study indicate that well
organized and well supervised programs reduced
the incidence of nosocomial infections by more than
20 percent. Successful and unsuccessful surveillance
and control techniques are also identified by this
study so that new preventive strategies can be
refined.

Three steps are required to implement the pro-
gram nationwide: (a) publishing results of the study
on efficacy of nosocomial infection control, (b) dis-
tributing appropriate recommendations to all U.S.
hospitals, and (c) encouraging voluntary adoption
of the best measures. The expected voluntary com-
pliance by hospitals should obviate the need for
regulatory action by government.
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Improved Surveillance-Evaluation Systems

The objectives for 1990 are that State health de-
partments and appropriate Federal health agencies
should have computer-based telecommunications
for routine collection, analysis, and dissemination of
surveillance data and rapid communication of mes-
sages. They should have data reporting systems
capable of monitoring trends of common infectious
agents not now subject to traditional public health
surveillance and surveillance and control systems
capable of responding to and containing newly
recognized diseases and infections introduced from
foreign countries.

Progress is being made toward achieving these
objectives. Technical assistance has been provided
to the States that are purchasing micro or mini com-
puters and software programs. Software has been
developed for routine handling of disease surveil-
lance data and has been made available to 10 State
and local health departments for a pilot study during
1983. The study will be extended to an additional
10 States in 1984.
New statistical methods for analyzing surveillance

data have already been devised, and others are
being developed so as to place surveillance on a
more scientific basis. Of particular interest is the
development of a computer software package to
assist in investigations of disease outbreaks. A
model communications network through which data,
manuscripts, and messages can be transmitted be-
tween computers is being field tested in four State
health departments and CDC. The outbreak investi-
gation package and other analytic tools can be made
available through this network. During 1983, up to
10 State health departments will begin using this
system.
As an interim measure, CDC has developed the

rapid information transmission system, which cur-
rently involves 43 State health departments; the
system enables these States to receive messages
from CDC electronically by calling in during pre-
arranged periods during the week. The Morbidity
and Mortality Weekly Report is currently being
transmitted this way before publication. Although
more sophisticated communications software is avail-
able for the surveillance and communications net-
work, funding limits participation to those States
that can purchase their own hardware.
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SYNOPSIS ..................................

A group of public health scientists from the
United States and The Netherlands met at a Bicen-
tennial Round Table Conference December 1-2,
1982, to discuss the latest developments in immuni-
zation against infectious diseases, focusing on pertus-
sis, poliomyelitis, measles, and rubella.

The major differences in immunization practices
in the two countries are: (a) In The Netherlands,
inactivated polio vaccine is used exclusively; in the
United States, the oral polio vaccine is used. Polio-
myelitis has virtually disappeared from both coun-
tries. (b) In The Netherlands, the pertussis com-
ponent of DTP (diphtheria, tetanus, pertussis) is
not given to children over the age of I year,
whereas in the United States, it is given to children
up to their seventh birthday. (c) Rubella vaccine
is given only to girls at ages 11-12 years in The
Netherlands, but to all children at ages 12-15
months in the United States. (d) Mumps vaccine is
not administered to children in The Netherlands,
but in the United States it is given routinely to chil-
dren at 12-15 months (in combination with measles
and rubella vaccine).

The participants concluded that both the United
States and The Netherlands have effective immuniza-
tion programs that have significantly reduced the
impact of these diseases.

A S A PART OF THE COMMEMORATION of the bi-
centennial of diplomatic relations between the United
States and The Netherlands, the Round Table Con-
ference on Immunization was held December 1-2,
1982, at the Rijksinstituut voor de Volksgezondheid
in Bilthoven, The Netherlands. The participants are
listed at the end of this report. Discussions covered
all aspects of immunization, from technical issues
in vaccine production through the development and
implementation of vaccination policies. This article

summarizes the major discussions and the conclu-
sions reached.
The immunization schedules in use in the two

countries were reviewed (see table). Major differ-
ences are that inactivated polio vaccine (IPV) is
used in The Netherlands and oral polio vaccine
(OPV) is used in the United States; that the per-
tussis component is not administered to children
over the age of 1 year in The Netherlands but is
given to children up to their seventh birthday in the

218 Public Health Reports


