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THE PUBLIC HERLTH LABORATORY OF THE FUTURE*

R. A. VONDERLEHR, Medical Director**

In uncertain times such as these, it is hazardous
to predict events even in the near future. To
foretell happenings 10 to 20 years hence is even
more dangerous. In spite of political changes,
however, the human race is certain to require pub-
lic health services and medical attention, and
there is no doubt that public health laboratories
will play a great role in providing them.

LABORATORY TESTS CURRENTLY
PERFORMED

There is considerable variance in the number
and types of laboratory tests performed in health
department laboratories. In general, including the
activities of the laboratories in the larger States,
these may be classified as being in the fields of
microbiology including serology, in virology, hema-
tology, and metabolic studies.

The first of these groups embraces tests more
commonly performed in health laboratories today.
Microbiology, with bacteriology, parasitology, and
mycology, is one of the most important of present-
day laboratory functions. Numerically, serology
is still the leading activity because of the con-
tinuing preponderance of serologic tests for
syphilis. Virology is an expensive new service
that has developed in public health laboratories
within the past few years. Hematology, with its
morphologic examinations and tests relating to the
proper administration of blood banks, is an im-
portant field for the future. And no one is now able
to foretell the place that metabolic studies, in-
cluding tests relating to endocrinology and
toxicology, will take in the public health labora-
tory of the future. Indeed, biochemical studies
incorporated in multiphase surveys are being done
in larger numbers day by day.

Advances in public health practice have elimin-
ated many of the communicable diseases for which
extensive public health laboratory work was
required in the past. The advent of antibiotics has

eliminated the need for extensive bacteriologic
study in many cases. This is particularly true in
the pneumonias, in gonorrhea, and with certain
septicemias where routine blood cultures formerly
were done. These advances promise to reduce the
need for diagnostic bacteriologic tests to a very
few highly standardized and much improved
procedures.

The group of viral and rickettsial diseases
seems to present an increasing laboratory problem.
Unless control methods not now known are de-
veloped against this group of diseases, the public
health laboratories will be called on more and more
to provide diagnostic techniques for their recog-
nition. Because of the great expense of virologic
studies at present, considerable effort will be
directed toward the development of more rapid,
simplified, reliable, and less expensive virus tests.
Until such advances are attained, the cost of
virologic work will limit these examinations to
the more populous States, and to the Federal
Government.

FUTURE RESPONSIBILITIES

Discussions of future responsibilities of the
public health laboratory would be incomplete with-
out reference to the possibility that the nuclear
fission phenomenon may be adapted to diagnostic
tests of the future. At the present time the appli-
cation of radiation in medicine and public health
seems more promising in the research field and in
control of neoplastic diseases. Yet, one would be
foolish indeed to forecast the limitation of nuclear
fission to these fields alone. Valuable laboratory
tests likely will be evolved from this new and in-
teresting development.

Those of us who have watched the evolution of
the public health laboratory remember well the
comparatively inactive days of 15 or 20 years ago.
Overnight the promotion of the use of serologic
tests for syphilis increased many times the total

* Abstracted from a Presentation before the Conference of State and Provincial Public Health Laboratory Directors, St. Louis, Mo.,

October 29, 1950.
**In charge, CDC.
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load the public health laboratory was carrying.
Indeed, the expansion of the entire health program
in the last decade and a half has greatly enhanced
the position of the public health laboratory. Today,
one specimen is submitted each year to a public
health laboratory for each 11 people in the United
States, and one laboratory test isperformed on
these specimens for each 7 people in this country.
If medical care programs of one kind and another
continue to expand, as seems likely, with the
tendency toward utilization of multiphase surveys
on an ever-increasing scale, and with the expan-
sion of geriatrics, it is reasonable to expect that
the next generation may see performance of at least
one laboratory test annually, on an average, for
each person in the population.

ESTIMATED GROWTH BASED ON VALUE,
ACCURACY OF TESTS

This estimated growth of public health labora-
tory capacity is based upon the assumption that
the value and accuracy of laboratory tests will be
maintained or even advanced. There is increasing
evidence of gross inaccuracy in the work of some
laboratories. The story of the improvement in per-
formance of serologic tests for syphilis in the
United States is well known. The same degree of
reliability has not been proved in the performance
of tests for other diseases. In too many laboratories
a feeling exists that a given test is specific, is
accurate, and is technically efficient, even though
nothing is known of the actual ability of the labora-
tory and its personnel. Blind belief on the part of
some that their laboratory work is infallible
indicates great need for such facile humility as
was shown by the late Dr. Foster M. Johns of
New Orleans, La. In the first evaluation studies
of serologic tests for syphilis in the United
States, this physician participated with his own

modification of the complement fixation test. At
the conclusion of the study it was proved that the
Johns test was one of two least specific tests
evaluated, the other being a presumptive floc-
culation test. The Johns test also was one of the
three lowest tests in sensitivity. Faced with these
facts, Dr. Johns publicly admitted the inefficiency
of the test and advised all of his colleagues not
to use it.

No one can foretell the efficiency of a given
test or the performance of a given laboratory unless
they are subjected to the most rigid scrutiny.
In the Communicable Disease Center during the
past year, an evaluation program was set up to
determine the relative proficiency of State and
Territorial laboratories in the detection of Enda-
moeba histolytica and other intestinal parasites.
Forty-two laboratories took part in the evaluation
and their performances were controlled by three
parasitologists designated by the American So-
ciety of Tropical Medicine. When the study began
it was hoped that the tests would be performed
more accurately than actually has proved to be
the case. The reports are now being rechecked
before they are published without revealing labor-
atory identities. Tentative analyses show that
there is sufficient variance among the different
laboratories to cause doubt as to whether the
examination for K. histolytica by some labor-
atories is an aid or a handicap in the detection
of the parasite. Indeed, there were 12 specimens
of the 110 specimens distributed that were ex-
cluded from the evaluation since the referee
parasitologists could not agree on the presence
or absence of E. histolytica. From the foregoing,
it would seem that in addition to the question of
the ability of the technician to recognize intes-
tinal parasites, there must be fundamental defi-
ciencies in the tests which are used to recover
the organisms for identification.
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Other evaluation studies of laboratory tests
have been conducted but they have been more
limited in scope. Dr. E. S. Robinson, a former
chairman of the Conference of State and Provin-
cial Public Health Laboratory Directors, made
a study on a State-wide basis of the performance
of laboratory tests other than syphilis more than
a decade ago. Massachusetts has been one of
the States that has pioneered in this work. Mary-
land, Michigan, and New York are others that
have made intrastate explorations in this field.
The Army of the United States has also conducted
evaluation studies, one recently being reported
for 14 Army and Air Force laboratories in the
Third Army area.* Practically all of these studies
show marked discrepancy in test performance by
the average laboratory.

NEED FOR IMPROVEMENT IN
QUALITY OF TESTS

There is urgent need for sustained, well organ-
ized, and intelligent action aimed at improvement
in the quality of performance of laboratory tests
in the United States. This need has been recog-
nized by the State and Territorial health officers.
At the Forty-eighth Annual Conference of State
and Territorial Health Officers with the Surgeon
General of the Public Health Service, the Commun-
icable Disease Center was requested formally to
undertake the evaluation of performance of labor-
atory procedures other than, and in addition to,
the serologic evaluation of tests for syphilis,
which that Conference also requested in December
1946. The recent transfer of the Venereal Disease
Research Laboratory to the Communicable Disease
Center makes available a wealth of experience in
laboratory test evaluation, and we are preparing
to offer to all State laboratories, on a volunteer
basis, the opportunity to study performance effi-
ciency of all laboratory tests for which evaluation
methods seem applicable.

CDC IMPROVEMENT PLAN

The Communicable Disease Center plan to
improve qualitatively the performance of laboratory
tests is substantially the following:

(1) Select and retain only qualified and compe-
tent personnel for service in the public health
laboratory.

(2) Supplement the experience of capable labora-

tory personnel by encouraging and organizing:
(a) Formal postgraduate training in appro-
priate institutions of learning:
(b) Periodic refresher type courses either
at headquarters laboratory or in the field;
(c) Laboratory extension and reference
service, including detailed consultation on
request.

(3) For all State laboratories, establish a
periodic evaluation study for each type of labora
tory test employed.

(a) In this study, a statistically significant
number of specimens will be collected from
people known to be free from, and from people
known to be suffering with, the specific dis-
ease for which the test being investigated
is designed.

(b) Some specimens should be taken from
persons known to be ill with diseases other
than the specific one for which the test
under investigation is devised.

(c) Specimens collected and shipped under
identical conditions will be in sufficient
amount to divide into comparable samples
for all participating and control laboratories,
but the source of the specimens will not
be made known.

(d) If possible, control tests will be per-
formed by the originator of the test under
investigation. If the originator is not avail-
able, then the control tests will be performed
by one or more referees previously agreed
upon.

(e) The final evaluation of the test, including
the interpretation of statistical data, will
be the responsibility of an unbiased and
professionally competent group of at least
three scientific persons.

(4) A similar intrastate evaluation study should
be performed at regular intervals by all local and
private laboratories for each specific test per-
formed in such laboratories. The State health:
department laboratory should direct and be respon-
sible for these intrastate investigations.

FUNCTIONS OF LOCAL, PRIVATE
LABORATORIES

In viewing the parts that the Public Health
Service and the State laboratories respectively

*Shuey and Cebel: Standards of Performance in Clinical Laboratory Diagnosis, Bulletin of U. S. Army Medical Dept.,

Washington, D. C., 9:10, 799 (1949).
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will play in the provision of public health labora-
tory services in the future, one should also take
into consideration the functions of local public
and private laboratories, including State branch
laboratories.

Local laboratories constitute the work centers
of the national laboratory system. It is in them
that all simple, routine, well-established tests
should be performed. The State laboratory should
be the guardian of this group, should determine
the efficiency of their work, and provide consul-
tation for the solution of most common problems.
The State not only should encourage these labora-
tories scientifically, but should provide subsidies
in order that laboratory work may be available
for persons unable to meet the cost of private
laboratory service.

In addition to the above functions, the State
laboratory has a responsibility for other aid at
the State level that the Communicable Disease
Center shares at the interstate or Federal level.
It should be responsible in the future for the uni-
formity and accuracy of laboratory techniques at
the local level. It should perform the more difficult,
costly, and unusual tests requested at the local
level. In addition, the State should provide a
reasonably complete intrastate reference service.

The primary function of the Federal Government,
acting through the Communicable Disease Center,
is that of furnishing consultation to State labora-
tories and, upon request of the latter, to public
and private local laboratories. This broad consult-

ative service should extend to several fields., It
should contemplate the development and periodic
utilization of methods to insure the quality of
laboratory test performance as described above.
It should launch a program of methodology research
to improve existing techniques and to develop new
ones. It should serve as a national reference
diagnostic center for the latest information on
the examination of difficult and unusual laboratory
specimens submitted from State laboratories, and
provide also for the performance of more expensive
and” difficult laboratory tests when requested by

- State laboratories.

The public health laboratory will continue in
the next generation to be one of the most important
services offered by the health department. Its
individual reports may too frequently be given
an inerrant interpretation by the clinician in spite
of allreasonable effortsto discourage thispractice.
The fallibility of laboratory tests must be contin-
ually emphasized, yet the State health departments
and the U. S. Public Health Service should take
every possible step to insure the quality and
optimum efficiency of laboratory work.

The provision of competent laboratory service
for this Nation in the future is one of the greatest
tasks facingorganized public health. It will require
ample financial support. It will require real team
work in a well organized laboratory. And to cover
the Nation adequately, it will require a complete
and operable liaison of local, State and Federal

laboratories.

LEPROSY CONTROL PROGRAM

L. F. BADGER, Medical Director*

HISTORY

Leprosy (Hansen’s disease) is one of the old-
est diseases known to man. Historians have con-
ceded that the disease was known to the ancient
Chinese, Indians, and Egyptians; however, its
origin has been lost in antiquity.

Reliable evidence as to when the disease made
its first appearance in what is now continental
United States is lacking. The earliest available

reference to the disease has been found in Romans’
Concise Natural History of East and West Florida
published in 1776, in which reference is made to
the occurrence of leprosy in the province as early
as 1758. By 1766 the disease had become suffi-
ciently prevalent to cause the Spanish Governor
to establish a hospital near the mouth of the
Mississippi River for the care of individuals
afflicted with the disease.,

*In charge, Leprosy Control Section, Epidemiologic Services.
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From this evidence it may be assumed that
Hansen’s disease has existed in the United States
for 200 or more years. Early cases were introduced
principally from Europe and Africa, and later from
Asia. However, following the acquisition by the
United States of extraterritorial possessions in
the Carribean and Pacific, more and more cases
have been introduced.

IMPORTED CASES

The majority of the imported cases which have
appeared in the Atlantic Coast States entered
from Europe, Africa, and the West Indies; in the
Gulf States, from Africa, the West Indies, and
Mexico; in the West Coast States, from Mexico,
the islands of the Pacific, and Asia; and in the
North Central States, from Norway. The compara-
tively few imported cases which have occurred
in other sections have entered the United States
from various countries.

[t must not be assumed that, in each instance,
the individual of foreign birth contracted the dis-
ease in his native country. It is quite likely that
disease was contracted
from an infected associate after arrival. in the
United States.

Also, it must be recognized that in some
instances the disease may have been contracted
in countries other than those of birth. Occa-
sionally an individual has left his native country
to live for a time, before entering the United
States, in a country in which the disease is
endemic.

in some instances the

The number of cases of Hansen’s disease im-
ported into the country cannot be determined; but
an idea as to the number imported during recent
years can be obtained from the records of the
National Leprosarium at Carville, La., which was
established in 1921. These records contain infor-
mation only on those imported cases which have
been admitted to that institution. Many imported
cases have not been admitted.

In addition to these cases which have occurred
in foreign-born individuals, cases of Hansen’s
disease have been noted in persons born in the
United States but who contracted the disease out-
side the country — missionaries, members of the
military, and others.

It is thus evident that, over a period of years,
a rather large number of cases of Hansen’s disease,
contracted abroad, have occurred in the United
States. Yet, in spite of this large importation, the

disease has become established in but four sec-
tions of the country to such an extent that it has
been considered as endemic in those sections.

INCIDENCE IN UNITED STATES

The extent of the incidence of leprosy at present
in the United States is difficult to determine since
many cases are not recognized; many recognized
cases are not reported; and no country-wide case-
finding program has been conducted. Again, we
must refer to the records of the National Lepro-
sarium and base any estimate as to the number
of cases at present in the country on the number
of admissions to that institution during the approx-
imately 30 years that it has been in operation.
These admissions are shown in table 1.

It will be noted that a majority — 70.8 percent—
of the cases occurring in foreign-born individuals
were admitted from the three States of California,
New York, and Texas. Of a total of 593 cases
occurring in foréign-born individuals, 33.5 percent
was in individuals born in Mexico.

Of the 770 American-born individuals admitted
to Carville, 650 — 84.4 percent — were admitted
from the four States of California, Florida, Louis-
iana, and Texas. Of those admitted from these
four States, 573 — 88.1 percent — were natives of
those States. In addition to those admitted from
the four States, 62 additional cases, born in those
four States, were admitted from other States. Thus
712 — 92.4 percent — of all the cases occurring in
American-born admitted to the National Lepro-
sarium, were either born in one of the four States
or admitted from one of them. However, it must
be recognized that some of these cases, although
born in or admitted from one of the four States,
contracted the infection from sources of infection
outside these States.

With approximately 1,400 cases admitted since
1921, and many cases not admitted, one must
recognize that the disease is a public health prob-
lem in the United States, particularly in limited
areas. One must also recognize the importance
of the disease as it relates to the patient and his
family.

The current trend of the disease in the country
is not known but available evidence suggests that,
with the exception of one or two areas, it is down-
ward. It has been felt by those interested in the
problem that the apparent downward trend could be
accelerated by a well-organized and active control
program and that such a program, conducted for

Courtesy of the David J. Sencer CDC Museum



Table 1

 ADMISSIONS TO THE NATIONAL LEPROSARIUM®

States Cases in| Case in States Cases in| Cases in

from which Foreign- | American- from which Foreign- | American-
Admitted Born Born Total Admitted ' Born Born Total
Al abama 2 2 Nevada - - 5
Arizona 3 4 7 New Hampshire -~ - -
Arkansas - 5 5 New Jersey 6 - 6
California 217 44 261 New Mexico 1 i 2
Colorado 9 4 13 New York 131 17 148
Connecticut - - - North Carolina 1 1 2
Del aware - - - North Dakota 1 1 2
District of

Columbia 1 6 1/ Ohio 5 3 8
Florida 12 82 94 Oklahoma - 4 4
Georgia 1 6 e Oregon 4 2 6
Idaho - Pennsylvania 9 2 Ll
Illinois 22 11 33 Rhode Island 1 - 1
Indiana 1 4 South Carolina - 5 5
Towa - ~ - South Dakota 2 - o
Kansas 2 3 5 Tennessee - 3 3
Kentucky 1 1 2 Texas T2 213 285
Louisiana 20 311 331 Utah = - =
Maine - - Vermont - -

Maryland 4 4 8 Virginia 4 1 5
Massachusetts 20 2 22 Washington 9 3 12
Michigan 14 - - 14 West Virginia 2 - 2
Minnesota 3 2 5 Wisconsin 2 3 5
Mississippi 3 13 16 Wyoming i - 1
Missouri 5 @ 12

Montana 1 2 3 Total 593 770 1, 363
Nebrasta T 1 2 Percent 43.5 56.4 99.9
*Through August, 1950.

a sufficient period of years, would lead ultimately
to near-eradication.

CONTROL PROGRAM

There never has been conducted in the United
States a well-organized leprosy control program;
and, until recently, no attempt had been made to
inaugurate a program on a scale extensive enough
to cause hope for desired results.

Leprosy is a communicable disease transmitted
by contact from infectious cases to well indi-
viduals, A control program must be directed toward
the prevention of such contact. The prevention of
such contact is dependent upon an intensive pro-
gram of case finding and the protection of well
persons from infectious cases of the disease which
serve as sources of infection. These measures of

r
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control are identical with those of a tuberculosis
control program and are not peculiar to Hansen’s
disease.

The first step in a leprosy control program is,
therefore, that of case finding. The object of a
case-finding program is not only that of finding
the cases, but of finding them early. When detected
early, many cases are bacteriologically negative
with very slight clinical manifestations. Treatment
at this stage may prevent such cases from becoming
bacteriologically positive and progressing clinic-
ally. Other cases detected early may be bacterio-
logically positive and yet have but slight clinical
manifestations. Treatment of these cases may
cause a remission from positive to negative and
arrest of clinical activity.

It is believed that, if such a program of early



case finding and early treatment had been con-
ducted in the past in certain areas of the country,
it would not have been necessary for some of the
patients now at Carville to be admitted to that
institution.

The objects of a case-finding program are:
(1) identification of possible sources of infection,
(2) early detection, and (3) early treatment. For
such a program to be productive, thorough coop-
eration must be established among the health
authorities, the practicing physicians, and the
patients at Carville and members of their families.
The cooperation of the patients and their families
is most important. By withholding information,
they may be indirectly responsible for a case
progressing to such an extent that it is sent to
Carville. By cooperation they may be responsible
for getting a patient under treatment early and
preventing the disease from progressing. Early
diagnosis and early treatment are important in
the control of leprosy.

The second step in a leprosy control program
is the prevention of the contact of well persons
with open (bacteriologically positive) cases. Such
contact can be prevented by (1) isolation of all
open cases, (2) follow-up of arrested and negative
cases for early detection of reversion from nega-
tive to positive bacteriologically, (3) treatment of
arrested cases; such treatment may prevent re-
activation, and (4) follow-up of doubtful cases for
early detection of definite signs that may appear.

Treatment may be considered the third step in
a control program. The importance of treatment
has increased since the use of the sulfone drugs
which are the most efficient therapeutic agent
at present available. In addition to active open
cases, closed and arrested cases should be treated.
Numerous cases have become bacteriologically
negative or clinically arrested under the accepted
methods of treatment; however, a number of these
cases have later reactivated. Continuation of

treatment while the diseaseis arrested may prevent
reactivation. :

Current control measures are influenced by the
accepted beliefs relative to the epidemiology of
leprosy, and some of those accepted beliefs appear
to be hypotheses not based on unquestionable
proof. A control program should include investi-
gations which might lead to better knowledge of
the epidemiological factors of the disease.

Laboratory investigations, which might lead
to diagnostic, immunologic, and therapeutic meas-
ures, also are considered as part of an organized
control program.

A limited control program has been activated
in three of the States in which definite leprosy
problems exist and has been organized on a coop-
erative basis with the State boards of health, the
Public Health Service, and the LLeonard Wood
Memorial.

During 1950, a survey was made in Florida
to determine the extent of the problem in that
State. The survey was conductedby acommissioned
officer of the Service, trained in leprosy, who was
detailed by the Communicable Disease Center
to the Florida State Board of Health for that
purpose.

In October 1949 a physician of the Leonard
Wood Memorial, a special consultant of CDC, was
assigned to the State Board of Health of Texas
for the purpose of supervising control activities
and epidemiological investigations in that State.

A Public Health nurse, trained in leprosy, was
detailed by CDC to the Louisiana State Board
of Health in August 1948 to assist in the leprosy
activities of that State. During the previous year
this nurse had been detailed to Louisiana by the
Hospital Division of Public Health Service. In
addition to this nurse, CDC recently detailed an
officer of the Service, experienced in leprosy, to
the State to supervise the leprosy activities within
the State.

Lourtesy or the vavida J. ocencer oo viuseur




























































