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THE ENDEMIC NEPHROPATHY OF SOUTH-EASTERN EUROPE*

INTRODUCTION

A new, hitherto unknown and unclassified renal
disease seems to have been discovered some 10
years ago in Yugoslavia, Romania and Bulgaria.
The disease has so far been found only in villages
and not in towns, even those situated in close
proximity to the affected villages. In some places-
for instance, the Kolubara valley in Yugoslavia-
up to 30% of the inhabitants are affected by the
disease.
The patients are almost exclusively farming

people, and women are more affected than men.
Very often several members of the same family
are affected. Only very few cases have been
detected among children.

It is impossible to state whether the disease has
been non-existent in the past or whether its discovery
is due to the improved medical care available in the
villages. Perhaps it is the liquidation of some other
mass disease, such as malaria, that has allowed
attention to focus on this medical condition.
Much research has recently been devoted to the

various clinical, pathophysiological and etiological
aspects of the disease, but it has not brought the
problem any nearer to being solved. Nor have the
numerous discussions devoted to this problem at
various national and international congresses and
symposiums. It is obvious that, in spite of numerous
efforts, many of the basic facts which would allow
the mystery of this new disease entity to be solved
still remain unknown.
The purpose of the Planning Conference on the

"Endemic Nephropathy " of South-Eastern Europe
that was held in Dubrovnik, Yugoslavia, from 12 to
16 October 1964 was to discuss the gaps in knowledge

* This memorandum was drafted by the signatories (see
pages 447-448) following discussions held during the Planning
Conference on the " Endemic Nephropathy " of South-
Eastern Europe that was convened by the WHO Regional
Office for Europe, in co-operation with the Yugoslav
Government, and took place in Dubrovnik from 12 to 16
October 1964. While the memorandum reviews the present
state of knowledge on endemic nephropathy in south-
eastern Europe and summarizes the discussions at the
Conference, it is not an official report and the views expressed
are those of the signatories and do not necessarily reflect
those of the World Health Organization.

of the disease and to suggest the most important
lines for further research.

PRESENT KNOWLEDGE

Morbidity statistics
Owing to poor clinical knowledge of the early

stages of the disease and the difficulty, on purely
clinical grounds, of distinguishing it from other
nosological entities, it is impossible at the moment to
give even approximate data on its prevalence.
In Yugoslavia some 16 000 cases have been reported
(3000 in Bosnia; 700-1000 in Croatia; 4000 in
Serbia; 8000 in the Morava district), in Bulgaria
3000, and in Romania 3000. It is suspected that in the
three countries above, 100 000 people may at present
be suffering from the disease. From the available
data it seems that in the affected villages the propor-
tion of patients with abnormal urinary findings and
raised blood urea (believed to be definite signs of the
disease) ranges between 4% and 9% of the total
population. (The prevalence of sick people with
symptoms of uraemia is about 1 % to 4% in the
same localities.) When " suspects " (persons with
proteinuria, but without casts and with a normal
blood urea) are included, the prevalence rises as high
as 38 %. In the affected areas, the average mortality
per year from the disease ranges from 1 to 3 per 1000
inhabitants. However, owing to the poor clinical
definition of the disease and lack of widespread,
well-controlled epidemiological studies, it is not
certain whether other areas in the three countries
and elsewhere in the Balkan peninsula are really
free from the disease. For the same reasons it is
not established beyond all doubt whether the so-
called control areas, allegedly free from the disease,
are so in reality. Sporadic cases in these areas as
well as in the cities (where the disease is not supposed
to occur) could be misdiagnosed.

Finally, it remains uncertain in the absence of any
large-scale biopsy studies, how many people in the
affected areas who are free from symptoms, and
whose urine is free from protein or any other
abnormality, may already be in the preclinical stage
of the disease.
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The yearly incidence of fresh cases of the disease
seems to lie between 1% and 2% (over 1.65 %,).
However, with the difficulty of clinical diagnosis,
it is not certain how many of these fresh cases
correspond to the nosological entity of endemic
nephropathy. (A fresh case of non-obstructive
chronic pyelonephritis would obviously be diagnosed
in the affected area as a case ofendemic nephropathy.)
It is not even clear whether we are not dealing with
late sequelae of a pathogenic agent which has today
ceased to exist. An analogy would be the haemo-
blastoses and allied diseases still cropping up today
in Hiroshima 19 years after the atomic bomb
explosion.

All this points to the necessity of establishing
criteria that can help us to recognize an early case
with some degree of certainty. As more morphologi-
cal than clinico-physiological data are at present
available in this respect, this memorandum will
begin with the pathological picture and then deal
with the clinical and pathophysiological data.

Pathological picture

Until recently, studies have been almost exclusively
based on autopsy material, but in the past year some
biopsy material has also accumulated, affording
important information about the earlier stages of
the disease. Of special value are a few biopsy
specimens taken from inmates of a tuberculosis
sanatorium in the endemic area. These patients had
no signs of any kidney disease, but the biopsy findings
probably characterize the earliest stages of the
disease. Unfortunately, the number of these biopsies
is very limited and the provisional conclusions about
the early stage of the disease are so far based on only
nine patients.

Macroscopically, the kidneys in autopsied cases
and also in some patients undergoing lumbotomy
for a urological condition were extremely contracted,
their weight being reduced to as little as 50 grams.
The contraction particularly affected the outer
cortical part of the kidneys.

Histologically, the 23 biopsy and autopsy findings
may be summarized as follows:

1. No sign of inflammation was observed. Con-
sequently it seems unlikely that the disease has an
infectious etiology.

2. The glomeruli remain unaffected for a long time.
The glomerular changes are therefore generally con-
sidered as secondary and probably due to strangulation
of the vessels by interstitial scarring.

3. The tubular changes are the first demonstrable ones
and their nature is well known from various intoxica-
tions, though, apparently, they develop slowly.

4. The tubules and the Henle loops are apparently
affected at the same time, but this has not yet been
proved.

5. Thereafter, the pathological changes seem to
follow two courses:

(a) epithelium atrophy, fibrosis, sclerosis and con-
striction;
(b) epithelium atrophy, microcysts and colloid forma-
tion, with less fibrosis.

There was disagreement at the Conference about
the nature of the pathological changes. Some of the
glomerular lesions observed in Romania were
thought to be primary. It is, however, uncertain
whether these were cases of the same disease,
because exact clinico-functional data were not
available.
On the basis of the pathological findings it was

thought that the disease being dealt with was the
same in all three countries. There was, in all the
pathological material, very little evidence of an
infectious process and the majority opinion was that
the pathological features were quite distinct from
those seen in cases of pyelonephritis. No studies on
histochemical changes were reported.
No new information was presented about the

characteristic changes in other organs of patients
with chronic endemic nephropathy-for example,
the liver. In a few cases degenerative epithelial
changes and, very occasionally, liver cirrhosis
occurred. The frequency of tumours of the urinary
tract in the Bulgarian material was stressed, but this
finding was not confirmed by the data from the
other two countries.
As to observations in animals exposed to the same

environment, both positive and negative results
had previously been reported. From none of the
countries was any new information provided on this
subject. It was pointed out, however, that it was
difficult to draw conclusions from such studies as a
disease process in the animal may not manifest
itself in an identical way to that in humans, even
where animals are subjected to the same environ-
mental factors, while factors that seem to be identical
in humans and in domestic animals may not, in
reality, be exactly the same.

Clinical picture
It was obvious that all the clinical reports dealt

with the very last stages of the disease, characterized
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by chronic uraemia with a very insidious onset and
relatively well tolerated for many months. Anaemia,
sometimes extreme, is present in practically all of
these patients and may be normochromic of an
aplastic type, or hypochromic with features of
haemolysis. It does not run strictly parallel to the
severity of the uraemia and has been reported to
occur occasionally prior to elevation of the blood
urea.
Although it has been contended that this might

represent another independent manifestation of the
same pathogenic agent that affects the kidneys,
there is no proof of this and it remains to be shown
that it differs in any way from the usual anaemia
of a chronic renal failure. Against this it was held
that in the affected area anaemia frequently occurred
among children with no signs of any renal disease.
However, in view of the multiplicity of various
anaemia-producing factors in such areas with a
low standard of hygiene, this chance finding, without
proper control, could hardly be taken into account.
The skin, especially of the palms and feet, has a

particular yellow discoloration thought to be a
specific feature of the disease. However, it has not
been proved conclusively that patients from the same
area suffering from uraemia as a result of other
renal affections do not have the same discoloration
or that it is not connected with a high intake of
carotenoids in the diet of patients who are pale and
in whom, consequently, the yellow pigment in the
skin might be unmasked.
The relatively mild foetor azotaemicus, or its

absence, noticed by some investigators, if confirmed,
may be connected with some special metabolic
feature of the disease in its last stage of development,
but will hardly give a clue to the pathogenesis or
nature of the disease.

There are two important negative features of the
disease:

(a) the absence of any fluid, or salt-retention, or
nephrotic syndrome, which is in good agreement with the
histological nature of the lesion where glomerular changes
are late and disproportionately small in comparison with
the interstitial lesion;

(b) the absence of any elevation of the blood pressure
in 85% of the azotaemic cases, this being the more
surprising as hypertension usually accompanies renal
contraction and the kidneys, in this disease, are among
the most contracted ones ever seen. This discrepancy
might perhaps be one of the clues to be followed.

Investigations of the kidneys carried out in the
late stage of the disease gave the following results:

(a) Proteinuria: mild, not exceeding 5 g per 24 hours
(usually much less, around 1 g per 24 hours). No
electrophoretic studies of the urinary protein are avail-
able, but such studies might prove of diagnostic value in
view of the suspicion that the excretion of protein may
be due less to an increased escape into the glomerular
filtrate than to failure of the damaged tubular cells to
take up their protein from the tubular fluid. It is obvious
that such a disturbance might alter the electrophoretic
pattern of the protein left in the urine to one different
from that of the plasma proteins.

(b) Urinary deposit: usually trivial, both erythrocytes
and leucocytes present only in small numbers (if estimated
quantitatively), except in Bulgaria, where microhaema-
turia was encountered in 80% of instances (this may be
due to the frequently found tumours mentioned above).
Granular casts, though present, were usually only
scanty.

(c) Urinary bacteriology: positive in about 50% of the
cases, but no quantitative data about the excretion of
micro-organisms are available, so that chance con-
tamination of the samples cannot be excluded.

(d)) Functional studies: these show that the concen-
trating power is reduced in practically all cases out of pro-
portion to the degree of restriction of the glomerular
filtration. In far-advanced cases with isosthenuria the
specific gravity was fixed at values below 1.012.

(e) Separate renal functional studies: no data are
available so far.

(f) Radiology: very few technically valid studies have
been carried out so far. The small size of the kidneys in
this stage may of course be visible on a plain abdominal
X-ray, but detailed studies of the renal pelvis and calyces
are missing.

Practically no data about the earlier stages of the
disease are available. In two of the asymptomatic
cases in whom the disease had been discovered on
renal biopsy, the glomerular filtration rate was
normal or near normal, while the concentrating
ability had been reduced.
The disease has been found almost exclusively in

farm dwellers in rural areas and up to now no case
has been found among town dwellers. It has been
found only exceptionally in children or adolescents
under 20 years. The age-group most frequently
affected is 30-50 years, and the prevalence is slightly
higher among women than among men.
Although it was mentioned that some drugs with

toxic side-effects (e.g., amphotericin B) might produce
renal contraction within one year of their administra-
tion, the good tolerance of uraemia, its very slow
progression, and the occasional finding, on operation
or at autopsy, of small kidneys in persons who had no
symptoms of the endemic nephropathy make a
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sudden renal breakdown (such as an acute renal
failure) or even a quickly progressing renal disease,
unlikely. It would seem that the disease starts many
years before it becomes manifest by uraemic
symptoms (including anaemia). This is, moreover,
suggested by a recent Yugoslav paediatric epidemio-
logical study which revealed a much higher preva-
lence of asymptomatic proteinuria in children in the
affected area than in other regions. Confirmation of
this important finding is badly needed.

Etiology and epidemiology
The etiology is, so far, entirely unknown. It was

emphasized that there are serious obstacles in the
way of comparing the various studies carried out,
both within and between the three countries, some
of the most important of which are:

(a) lack of standard definition of cases that would
allow those rural areas affected and those so far free from
the disease to be definitely delineated;

(b) absence of established standardized techniques for
studying the clinical, pathological and epidemiological
aspects of the disease;

(c) absence of standardized methods of recording data
and of statistical analysis;

(d) impossibility of establishing control groups within
affected areas, since it is not known whether apparently
unaffected persons may be in a preclinical stage of the
disease.

Most of the studies undertaken so far have
suggested that the disease occurs endemically in
areas close to rivers, but insufficient systematic
studies have been undertaken to exclude the possibi-
lity of its presence under different topographical
conditions. It was stated, however, that in Romania
sporadic cases had been found in villages which
should be unaffected according to the usual criteria.
The question was also raised whether the disease
was really confined to the three countries. Some
reports from Africa were suggestive of a similar
disease in that continent. Until now the disease has
only been demonstrated in the farming population
and has seemed to be concentrated in certain house-
holds in the affected areas. Although the disease
has only been described in the last two decades,
there are some indications that it existed previously
without being recognized.

Various hypotheses have been advanced relating
to possible etiological factors.

Infection. Several epidemiological features of
chronic nephropathy seem to exclude the possibility
of the infectious nature of the disease. The disease

in certain instances affects two villages some distance
apart, while one in between remains free of it. The
same feature has been encountered within the same
community, with several cases occurring in some of
the houses and none in houses lying in between.
It has been contended that the disease is not conta-
gious since nobody has been known to contract it
from a patient who has emigrated from the endemic
area. This, however, does not exclude the possibility
that the present disease is a late sequela of a past
infection which has long since disappeared, just as
liver cirrhosis, which is not contagious, is a sequela
of infectious hepatitis, the contagiousness of which
is well established. The absence of positive anti-
streptolysin titres and negative bacteriological and
serological evidence against various other infective
agents, including viruses and leptospirae, is equally
inconclusive in view of the fact that, should such an
agent have been responsible, infection would
probably have occurred 10-20 years before the
present disease was recognized. Under such cir-
cumstances positive evidence from serological tests,
throat swabs, urine cultures or bacteriology of
the organs could not be expected. Leptospirosis
and some other infective agents present a further
difficulty as there may be multiple serologically
different strains and, in leptospirosis especially,
there can be a very variable clinical and pathological
picture, even if the disease is produced by the same
serotype and in the same host species. The antibody
titres would necessarily be low when sera are
examined a long time after infection and are liable
to be missed unless homologous Leptospira antigen
is used.

There seems, however, to be one feature which,
if confirmed by further studies, would speak strongly
against the infectious nature of the disease
namely, the absence of any inflammatory signs in the
early biopsy specimens of the kidney. In view of
the paucity of the material and in view of the fact
that opinion was not unanimous on this subject,
the point urgently requires further confirmation.
The histological lesion is quite unlike that of
chronic glomerulonephritis, thus excluding a late
sequela of a streptococcal infection or " war
nephritis ". With respect to what has been said
about the variable picture of Leptospira infection,
it should also be established that this agent cannot
affect the kidneys without producing interstitial
inflammatory lesions.

Heavy and trace metals. In view of the similarities
between some of the clinical and morphological
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features of chronic endemic nephropathy and the
effect of certain nephrotoxic elements, especially
cadmium and uranium, much of the research has
been devoted to this possibility in the past. However,
no definite evidence has been produced to show that
these or any other specific substances are the sole or
contributory factors in the etiology of the disease.
Cadmium concentration in the affected kidneys

has not been found to be higher than in kidneys
free from endemic nephropathy (in some of the
samples it was even below the range of control
kidneys) and other signs of chronic cadmium intoxi-
cation such as testicular atrophy were absent.
The remote possibility remains to be excluded that
an accumulation of cadmium may have been
prevented by a simultaneous intake of a chelating
agent (e.g., penicillamine, calcium edetate (ethylene-
diaminetetra-acetate)) which would lead to an
elimination of cadmium from the body without,
however, interfering with its toxic action.
Uranium has been sought in the water and soil of

the affected villages in Bulgaria (and Romania), but
its quantity was reported to be below the usual
range found in the unaffected regions. Besides, a
similar nephropathy has never been encountered so
far in regions rich in uranium (e.g., the north-
western part of Czechoslovakia).

Suggestions from some of the epidemiological
studies on lead intoxication as a possible cause of
the disease have not been confirmed by the majority
of epidemiological surveys. It was pointed out that
neither the clinical feature of rare hypertension nor
the histological appearance of the kidney (absence of
vascular nephrosclerosis) made lead intoxication
probable.
More studies on this aspect would be desirable.

It was stated that there was a definite variation with
age in the accumulation of metals in various organs
and it was therefore not possible to compare results
obtained from samples without taking into account
age and other factors that might influence the
reaction of the organs to exposure to metals. It was
also stated that in cases of chronic endemic nephro-
pathy no single substance had been found in an
amount that has proved toxic under other conditions.
That fact, however, did not exclude the possibility
of a single metal, or combinations of substances,
being of importance in the multifactorial causation
of the disease. It was considered that the study of
blood samples could not bring much further progress
in that field, but that analysis of biopsy and autopsy
material from population samples might be valuable.

It was also pointed out that the occurrence of toxic
elements in food and the environment should be
studied, together with nutrition and food habits.
This might give a good picture of the metal balance
of the individuals, making possible an assessment
of any increase or decrease in certain elements.
Because of random variation it is of paramount
importance that such studies be done in several
control areas. Moreover, consideration should be
given to the possibility not only of an accumulation,
but also of a deficiency, of some of the trace metals
producing harmful effects by inactivating some of the
enzymatic systems, etc. Such a deficiency could,
moreover, be cumulative.

Toxic substances. Epidemiological inquiry did
not reveal that any role was played by insecticides,
rodenticides or chemicals used in agriculture, or by
industrial refuse, etc.

Water. Water is suspect as a carrier of pathogenic
agents because, during underground flow, it can
dissolve substances and their content may hence be
much higher in water than in food. In this connexion,
however, it should be stressed that the town of
Lazarevac takes its water from the same under-
ground source used by the village of Sopic, which is
greatly affected by the disease. So far as is known, no
cases have been discovered in the town of Lazarevac.
On the other hand, the water of Lazarevac is
previously treated, which is not the case with the
Sopic supply. Similarly, piped water has recently
been introduced into the heavily affected Bulgarian
village ofBystrc. The effects of this hygienic improve-
ment may become evident within the next few years,
provided the necessary conditions enumerated below
are fulfilled. Similar experiments were recommended
for other localities, a measure fulfilling, at the same
time, a most important hygienic need. Such mea-
sures would, of course, have to be thorough-going
and all-embracing: good drinking-water or drinking-
water from an unaffected area would have to be
supplied to all households, and steps taken to
ensure that use of the old water supply was pre-
vented. While the ethical aspect of such an experi-
ment, covering certain communities only, was
questioned at the Conference, it was believed that,
owing to the high cost involved, the introduction of
such hygienic measures would probably have to be
spread over so many years that control groups
would be available.

It was stressed that further research into topo-
graphical and hydrological conditions in the
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affected areas should be undertaken, to establish
among other things the direction of underground
streams. This would make it possible to assess the
possible pollution of water and soil with various
substances and make comparative studies, mapping
the distribution of cases and determining the quality
of the water supply.

Nutrition. Most epidemiological studies have
revealed no differences in nutritional status as
between affected and non-affected persons. However,
in one study from an affected village in Serbia it
was found that the inhabitants had a lower intake
of animal protein, fat and vitamin A than those of
other villages. It was suggested that insufficient
nutrition might, after all, play a role in the mani-
festation of the disease. However, it has to be
demonstrated that the lower calorie and protein
intake is not due to anorexia produced by the
disease, even in those inhabitants of the affected
villages who, so far, show no major symptoms or
signs of terminal renal failure.

Genetic factors. There is no doubt that the disease
occurs more frequently in some families than in
others, It yet remains to be demonstrated that this is
due to genetic causes and not to environmental
factors. Studies in twins are badly needed and no
information in this respect is so far available.
Intermarriage of close relatives in some of the
secluded valleys and small communities is not
excluded in Romania, but is out of the question in
Bulgaria, where it is not permitted on religious
grounds up to the fourth generation of cousins. The
allegation that renal hypoplasia can be accumulated
as the result of such a mechanism has been dis-
proved by pathological studies. Moreover, the
existence of such a condition as renal hypoplasia is
doubtful, as the number of nephrons at birth is
probably more or less comparable in every individual
and " hypoplasia " is due to some factor interfering
with normal renal growth.

Socio-environmentalfactors. The well-documented
occurrence of the disease in some families, as
discussed above, brings to mind the fact that man
not only inherits his genetic outfit, but also his
domestic environment. That this may be of impor-
tance follows from the fact that the disease occurs
in some houses, while others in the immediate
neighbourhood are free of it. Although hygienic
conditions in many of the households are poor and
as many as 70% have only mud floors in one or

more rooms, with unhygienic privies and dunghills
and easy access for flies to faecal matter, the same is
also true of the unaffected areas. Similarly, poor
working conditions, hard physical effort in bad
weather, humidity and cold are problems in both
affected and unaffected areas. The disease obviously
affects poor and well-to-do families alike. As
practically all of those affected are engaged in
farming, the disease would appear to be connected
in some unknown way with that occupation or with
rural conditions of life. Some farmers who moved
out of the affected area, with all their belongings,
later fell ill. It has not, however, been proved
beyond doubt that their renal disease was the
endemic nephropathy. In any case, they do not
seem to have spread the disease to their new domicile.
There is no information about social factors and
mode and dynamics of life in the affected households
and little is known of physical and biotic factors in
them or their immediate neighbourhood except that
there are many ffies, mosquitos and ticks in the
endemic area. Epizootics of domestic and wild
animals have only rarely been reported and no
convincing pathological renal changes in such
animals have been encountered in the affected areas.
This argument, of course, is not convincing in view
of the fact that the physiology, immunology and life-
span of animals differ so greatly from those of man.
Hence, the form of exposure or access to the patho-
genic agent may differ, man, for instance, drinking
from a well, while the animal drinks from the local
stream. Alcohol does not seem to be an important
factor.

Geographical factors. The disease is encountered
only at an altitude of 300-500 m in mountain valleys
and at their transition into the plain. So far, no case
has been discovered in villages or households
situated higher up in the mountains. A previous
contention that the disease occurred in flooded areas
has had to be corrected, as numerous cases have
now been found in villages that have never been
flooded. The areas known to be affected are situated
on the bend of the Danube and adjacent to it in the
Romanian Benat and Oltenia, some 50-80 km from
it in the Vratsa region in Bulgaria, and in the
Kolubara and Morava districts in Yugoslavia.
The distance between the different regions is not
more than 100-150 km.

Length of exposure. All studies agree that:

(a) in children the disease is very rare (if it occurs at
all);
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(b) that cases begin to come to notice after the twen-
tieth year of life;

(c) that people who have moved into the affected area
do not have any manifestations of an endemic nephro-
pathy until they have lived in the endemic region for
some 15-20 years;

(d) that people who have moved out of the affected
area without being visibly ill may still become victims of
the disease after living away from the affected region for
many years (unequivocal proof that they suffered from
endemic nephropathy and not from some other chronic
kidney disease is, however, not available).

Whether these points indicate that the disease
develops as a result of long exposure to the action
of the pathogenic agent (cumulative surplus or
deficiency of " X "), or that there is a long latent
period between exposure and visible symptoms and
signs, remains to be decided. Point (d) notwith-
standing, accumulative effects may have an influence
prior to emigration, a latent period still being
necessary.
As already pointed out in dealing with the clinical

picture, the available data are in favour of a very
gradually developing renal disease with ultimate
renal failure. There is nothing to speak in favour of
a sudden breakdown of renal function. Hence, even
if the necessity of prolonged exposure to the patho-
genic agent(s) be accepted, it would still seem likely
that the disease starts very slowly, developing
progressively and manifesting itself long after the
causative factors have ceased to act. The available
evidence, however, is equally compatible with the
hypothesis of a single exposure starting a chronic,
very gradually developing disease process that
comes to the surface only after 15-20 years.

Previous exposure to disease. It has already been
stated that hygienic conditions in the affected
villages are poor. The frequency of various infections
such as typhoid, dysentery, tuberculosis, etc. is high.
In addition, in many of the affected areas malaria
has been endemic, though it has been completely
eradicated in the past 10-15 years. However,
similar conditions appear to prevail in the unaffected
regions and no case of endemic nephropathy has so
far been encountered in Macedonia, where malaria
was previously very frequent.

GAPS IN PRESENT KNOWLEDGE

The foregoing considerations clearly indicate the
many facts that remain to be reliably established
before any further progress can be made towards the

solution of the problem and prevention of the
disease. Starting with the clinical and pathological
picture and ending with problems of etiology and
epidemiology, some of the most important deficien-
cies in our knowledge about this ill-defined disease
may be listed as follows:

(a) almost complete absence of any clinical and
clinico-physiological picture of the earlier stages of the
disease;

(b) paucity of morphological data on the earlier stages
of the disease;

(c) lack of reliable diagnostic criteria;
(d) lack of any data on the histochemistry of the

kidney, especially in the early stages of the disease (in
view of the possible interference of the pathogenic agent
with the enzymatic systems in the tubular epithelium, such
data are very much needed);

(e) paucity of heavy- and trace-metal studies in the
autopsy and especially in the biopsy material, both from
the kidneys and from other organs;

(f) lack of unequivocal detailed information on the
nature of the anaemia, including erythropoiesis studies;

(g) inadequate understanding of certain other features
of the disease, such as the particular yellow colour of the
skin, absence of hypertension, etc.

(h) no reliable data on the real absence of sporadic
cases in control areas;

(i) no reliable data on the fate of people moving to and
from the affected areas;

(j) lack of knowledge on the fate of twins;
(k) few or no reliable detailed hydrological maps with

noted superposition of the foci of the disease within
individual villages;

(1) inadequate studies of ecological factors (physical
and biotic);

(m) inadequate information on variability of trace-
and heavy-metal concentrations in multiple control areas;

(n) incomplete studies on the possible harmful effect of
certain groupings of trace and heavy metals;

(o) incomplete knowledge of the serological catamnesis
of the affected persons.

PRELIMINARY DEFINITIONS

In view of the present gaps in our knowledge, any
definition of the chronic endemic nephropathy of
south-eastern Europe must rest mainly on morpho-
logical criteria. Even here, however, the position is
not easy, owing to the paucity of biopsy material on
which the conclusions have to be based.

Morphologically, the disease may be defined
provisionally as an interstitial nephropathy of a non-
inflammatory origin with heavy damage to the
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tubular epithelium and only late and secondary
destruction of the glomeruli, leading eventually to an
extreme renal contraction.
The first stage is characterized by damage to the

tubular epithelium cells. These afterwards become
atrophic and a thickening of the basal membrane
may appear, and an incipient increase in the inter-
stitial connective tissue without cellular infiltration.
This statement is based on observations made in
nine cases.
The next stage shows increasing fibrosis and

further atrophy of the tubules. Round-cell infiltra-
tions may be found. The interpretation of this
feature is difficult. The first glomerular changes
occur at this stage (focal glomerulitis and focal
thickening of the basement membrane).
The last stage shows marked fibrosis, especially

in the outer zone of the cortex, where there is a
complete absence of tubules and many fibrotic
glomeruli. The inner zone and the columns of
Bertin are better preserved, but also show rather
severe lesions of the same type as described. At this
stage chronic and/or acute inflammation is not
infrequent.

Clinically, the disease may be defined as a progres-
sive and very gradually developing renal failure
occurring endemically in some villages and valleys
in south-eastern Europe. It develops without a
nephrotic syndrome and, usually, without hyper-
tension. There is marked anaemia, with only slight
amounts of protein in the urine, and a trivial urinary
deposit. Disturbance of tubular function (con-
centrating power) is out of proportion to the degree
of restriction of the glomerular filtration. Radio-
logically, in the more advanced stages of the disease,
there are very small kidney shadows on abdominal
X-rays.

Obviously, at present only renal biopsy can place
a case in the category of endemic nephropathy of
south-eastern Europe with any degree of certainty.
This holds good not only in endemic regions, where
other forms of renal disease (especially if not
accompanied by oedema or hypertension) will
occasionally be diagnosed as endemic nephropathy,
but particularly in areas thought to be free of the
disease and where it might pass under a wrong
heading. In addition, only renal biopsy can discover
early cases that so far show no protein in the urine
and where the renal functions are normal (if such
cases really exist).

Clinical diagnosis is at present faced with the
difficulty that, functionally, the disease resembles

chronic pyelonephritis. The presence or absence of
significant bacteriuria might be helpful, but it has to
be kept in mind that, in a fair proportion of cases
of non-obstructive chronic pyelonephritis, infection
cannot be detected. This is especially true in the
most advanced cases. On the other hand, a case of
endemic nephropathy may become secondarily
infected (a point on which further information is
required). The asymmetry of the renal lesion in
chronic pyelonephritis-recognizable by differences
in the creatinine concentration of urines collected
separately or, more simply, by differences in the
isotope renograms from the two sides-may possibly
be of assistance but, again, in the endemic nephro-
pathy information in this respect is missing. Finally,
asymmetry in the X-ray picture of the kidneys and
marked abnormalities in the shape and function (on
successive pyelograms) of the renal pelvis and
calyces, present in almost every case of chronic
pyelonephritis, are probably absent in the endemic
nephropathy. However, this, again, is a point for
further investigation. Moreover, a secondary infec-
tion might obscure these differentiating marks. For
further information, see Annex 1.

Chronic pyelonephritis is the most important
renal disease from which differentiation is necessary,
especially as, in practically all European countries,
it is the most frequent renal disease and the most
frequent cause of chronic renal failure. It may also
prove difficult to differentiate endemic nephropathy
from other, less frequent, interstitial nephropathies,
e.g., phenacetin kidney (if such a condition exists),
gouty nephropathy, etc. On the other hand, there are
usually sufficient functional and other signs to
differentiate other kidney diseases from the endemic
nephropathy.
However, the functional tests on which diagnosis of

endemic nephropathy is based may not be available
in the simply equipped medical centres in many of
the villages in the endemic and control areas.
Where this is so, diagnosis must be based on simpler
means-the presence of weak to moderate protein-
uria, determined by the sulfosalicylic acid test, in
people living in the affected area and especially in
members of families where there are other cases of
the disease. (Severe proteinuria speaks in favour of
a primary glomerular disease and against endemic
nephropathy.) The diagnosis of suspects should then
be complemented by:

(a) examination of the urinary deposit (which should
be trivial);
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(b) examination of concentrating power, at least as
indicated by the specific gravity of early morning
specimens of urine (investigation of the standard minimum
values has yet to be carried out);

(c) investigation of plasma creatinine and, whenever
possible, of the endogenous creatinine clearance in one
24-hour urine portion (this is only slightly more time-
consuming and will help to categorize, by degree of
damage to the kidneys, all those whose glomerular
filtration rate has fallen to values between 120 ml per
minute (normal) and 30-40 ml per minute (minimal) when
plasma creatinine and blood urea begin to rise above the
accepted upper range of normality);

(d) possibly a plain X-ray of the kidneys or, preferably,
an intravenous pyelogram; and

(e) bacteriological examination of the urine, which
can be replaced by the simple triphenyltetrazolinium-
chloride test which gives a positive answer in 97% of
bacteriurias exceeding 100 000 organisms per ml of
urine and gives practically no false negatives. In all the
suspects, blood has to be examined for the presence of
anaemia by determining the haemoglobin concentration
(g per 100 ml). For details see Annex 2.

SUGGESTIONS FOR FURTHER RESEARCH

The greatest shortcoming clearly lies in the inability
to recognize an early case on other but morphological
grounds. Lack of any knowledge of the natural
history of the disease, or of the pathogenesis of some
of its pathophysiological features, and the paucity
of well-controlled epidemiological and etiological
studies point to the two most important lines of
research:

1. Research on individual cases, with special reference
to the natural history of the disease and criteria for
differential diagnosis from other renal diseases, including
chronic pyelonephritis.

2. Epidemiological and etiological research.

Research on individual cases

We can expect little further information from
studies of the anaemic patients who are usually
admitted to teaching hospitals. It is, therefore,
essential to concentrate effort on the study of fresh
cases in the earliest stages of development. The
difficulties inherent in this project are obvious.
Such subjects have no symptoms which would
induce them to seek medical help, they are probably
young and vigorous, and uninterested in any
general public health issues which their inclusion in
an investigation might help to reveal. Moreover,
they might have no urine abnormalities (as pointed
out previously) and the only reason for including

them in a study might be that they came from an
affected village or family. The difficulties are further
enhanced by the fact that, at the present moment,
diagnosis of a sporadic case or of a suspect can only
be certain if carried out by biopsy. The lack of clear-
cut clinical criteria differentiating a sporadic case
from one of chronic pyelonephritis makes it difficult
to tell whether the agent producing the disease is
still active today or whether fresh cases starting now
may be expected to crop up some years later. It is
therefore essential that fresh cases occurring in the
endemic area as well as cases among immigrants to
the area be documented by biopsy. It would be
especially valuable to obtain more detailed informa-
tion on alleged cases of permanent proteinuria in
children in the affected areas, using, among other
methods, biopsy.
Random sample studies. A study of a random

sample of subjects from the endemic area with
proteinuria and of a random sample of those without
any symptoms or signs of disease is essential. The
methods used for routine renal examination in the
large nephrological centres should be applied to
these individuals at least once or twice a year and
the recording of the data standardized. In addition
to the recording of detailed clinical data on subjective
symptoms (including negative answers) each time
the patient visits the centre and a proper physical
examination, including the recording of blood
pressure in a standardized way and in a standardized
position (sitting or lying), the following data should
be obtained by laboratory investigation:

(a) Protein excretion, qualitatively by the sulfosalicylic
acid test and quantitatively expressed in g per 24 hours.

(b) Urinary deposit, both qualitatively and quantita-
tively by the method of Addis or some of its modifications
(to be standardized).

(c) Triphenyltetrazolinium-chloride test for bacteriuria,
followed by a proper bacteriological examination of the
urine if the test gives a positive result.

(d) Endogenous creatinine clearance in one 24-hour
urine specimen (with separate recording of the plasma
creatinine level). It has been suggested that the mere
estimation of the plasma creatinine level could afford
similar information. However, the value definitely begins
to rise above the accepted normal range only when the
glomerular filtration rate has been reduced to some 50%
of its normal range (owing to a hyperbolic relationship
between these two parameters). The estimation of the
endogenous creatinine clearance is only slightly more
time-consuming. (It requires the measurement of the
volume of the 24-hour specimen of urine, its dilution and
the performance of the same chemical reaction as in

10
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the plasma filtrate.) However, it furnishes invaluable
information on the state of the kidneys in those numerous
early cases where the plasma creatinine level is still within
the normal range.

(e) Maximum concentrating ability by the classical
test of Volhard with 24 hours' fluid-starvation or some
modification still to be standardized.

(f) Isotope renography, supplemented where necessary
by investigation of the creatinine concentration in urine
specimens collected separately from each ureter (with
greatest caution in order not to induce infection).

(g) Plain X-ray of both kidneys and, if possible, intra-
venous pyelography.

More elaborate techniques such as aortography,
which would have to be carried out in specially
equipped large hospital centres, could only be
applied in cases presenting special diagnostic
difficulties and will not be discussed here. However,
all the techniques suggested above are simple, and
experience has shown that they can be carried out
on ambulant patients who, with good organization,
have only to report on two or three successive
mornings to bring urine samples and have a blood
sample or X-ray taken. Moreover, laboratory
requirements, apart from an X-ray unit and a
bacteriological laboratory, are simple: a few cheap
reagents, a microscope, a blood-counting chamber,
a centrifuge and a photo-electric colorimeter.
The population sample for this study should

amount to about 100. The value of the study would
be greatly enhanced if subjects with permanent
proteinuria and otherwise normal kidney functions
could have a renal biopsy. This means the patholo-
gical group could be defined. The biopsy should be
used not only for histological and histochemical
studies, but also for a study of trace elements.
Biopsies should also be takeh from a random sample
in a control area.
With the knowledge based on this study an attempt

at classification of the disease could be made.
A tentative suggestion would be to classify cases as
follows:

Stage 1-cases that still have a normal or only slightly
reduced glomerular filtration rate, with perhaps a
slight reduction of concentrating power;

Stage 2-cases where the filtration rate is reduced,
but not yet below 3040 ml per minute;

Stage 3-cases where the filtration rate falls below
this range.

A further subdivision might be based on the
presence of anaemia and the presence of uraemic
signs and symptoms.
The greatest effort should be made to work out

the diagnostic features distinguishing the endemic
nephropathy from chronic pyelonephritis, with
which it is most likely to be confused. In this respect
the greatest promise would seem to lie in:

(a) A detailed study of the urinary deposit (including
the problem of leucocyte casts, the presence of which is
thought to be pathognomonic for the diagnosis of chronic
pyelonephritis and, in the endemic nephropathy, has so
far not been investigated).

(b) A study of bacteriuria. Although a case of endemic
nephropathy might obviously become secondarily in-
fected, it has to be demonstrated by quantitative tech-
niques how frequently this must be taken into account.

(c) A study of the symmetry of the renal lesion by
isotope renography or estimation of creatinine con-
centration in urine specimens collected separately from
each ureter, bearing in mind the reservations already
expressed in regard to this method. Whilst asymmetry of
renal function is a prominent feature in some 80% of
chronic pyelonephritics, it has to be shown whether this
occurs at all in the uninfected case of endemic nephro-
pathy.

(d) A study of the radiological features revealing
abnormalities of renal shape, symmetry, thickness of the
parenchyma, shape of the renal pelvis and calyces and
their function on serial pyelograms in 100% of instances
of chronic pyelonephritis. It might be reasonably
expected that, say, a toxic lesion might leave these
structures unaffected (as is the case in glomerulo-
nephritis), but no information is available in this respect
for the endemic nephropathy. A periodic follow-up of
the X-ray picture might afford, in addition, valuable
information on the progress of the shrinkage of the
kidneys.
Some of the techniques suggested above might

require further elaboration, such as the concentra-
tion test which, in its present form, is unsuitable for
ambulatory patients in hot climates. An overnight
fluid-starvation, reinforced with pitressin, has been
suggested, but must be standardized.

It would also be advisable to acquire experience
of more refined techniques for the estimation of
protein in the urine: e.g., the Burton technique,
based on changes in surface tension; the method
introduced by Butterfield; etc. It would be necessary
to establish whether such methods give increased
precision in detecting fresh cases (where the sulfo-
salicylic acid test for protein was repeatedly negative)
and do not unduly increase the number of false
positives.
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Chromatography of urine proteins might help
to detect any special pattern different from the
proteinurias of glomerular origin. This suggestion
needs further investigation.
The study of individual cases suggested above

would soon provide better knowledge of the early
stages of the disease, its natural history and its
differential diagnostic criteria. This study can
only be carried out successfully if the centre of
investigation is within easy reach of the affected area
and the medical personnel well known to the popula-
tion and able to gain their confidence. A field unit
within the affected area or village would best fulfil
the purpose.

Specific aspects of clinical research. More detailed
nephrological investigations (see Annex 6) should
be carried out on a limited number of patients
representing the various developmental stages.

Studies should also be devoted to the problem
why many of these patients even with highly con-
tracted kidneys do not develop hypertension;
further studies of the pathogenesis of anaemia might
also be useful. Both these studies might help to find
clues concerning the agent or agents responsible
for the kidney disease. Some studies might also be
devoted to the problem of yellow discoloration of the
skin, of the good tolerance of the uraemia, etc.
The studies would require well-equipped nephro-

logical, biochemical, haematological, metabolic and
other laboratories. A limited number only of
representative cases would be needed. Investigations
should be carried out at a large hospital or university
centre with the appropriate laboratories at their
disposal.

Research in the field ofpathology (see Annex 5).
Further collection of biopsy specimens of the kidneys
of the patients included in the random sample
studies will meet requirements in this field adequately.
It should be ensured that the material taken covers
more or less equally the various developmental
stages of the disease. The biopsies should be carried
out by the unit operating in the affected area and
histological specimens should be exchanged by the
various pathologists engaged in the study in the three
countries, Dr Schourup, at Glostrup Hospital,
Copenhagen, assembling and distributing all the
material. The biopsy material should also be
subjected to histochemical analysis, which might
afford information about the changes of content of
various enzymes and valuable clues as to the cause.

From the same point of view the material should
be examined for heavy and trace metals.a

It is realized that this study may not be easy to
carry out in people who feel healthy. The difficulty,
however, might be overcome by good personal
relationships between the medical personnel and the
local population, by well-organized medical propa-
ganda (carried out by the field unit) and by using
every opportunity provided by abdominal operations
or lumbotomy on subjects from the affected regions
to secure biopsy specimens from the kidneys. (It
would, of course, be essential to have full clinical
and renal functional data available on all such
subjects.)

In addition, biopsy and autopsy material from
other organs of the patients concerned should be
studied with reference to histology, histochemistry
and metals. Finally, kidneys and other organs and
tissues in cases free from symptoms and signs of the
endemic nephropathy, biopsied (for whatever pur-
pose) or autopsied in the affected and control areas,
should be similarly studied.

Epidemiological studies
Further studies of the prevalence and incidence

of the disease in the three countries and the recording
of any new foci are important from the public
health point of view. It is, however, important to
start very thorough epidemiological studies in
several communities or valleys where the disease
occurs and in several control areas (see Annex 3).
The control areas present one of the crucial problems,
because it must be established, if necessary even by
renal biopsy, that the cases of kidney disease
occurring there are definitely not the endemic
nephropathy. The methods to be selected for use
in the mass screening (see Annex 2) will depend upon
the size of the areas. The comments already made
on enhancing the value of the plasma-creatinine
estimation by complementing it with an estimation
of the endogenous creatinine clearance should be
borne in mind. It was agreed that there is a need to
standardize the recording of all established and
suspect cases found in the study areas.
The suggested population study should deal with:

(a) genetic factors, especially of twins;
(b) emigrants and immigrants from and to the affected

areas (to assess the extent of the disease among such
persons their total number must be ascertained);

a Mr V. Makarov (Bulgaria) wishes to dissociate himself
from this suggestion.
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(c) houses and housing conditions (since the disease
appears to occur in certain houses);

(d) mode and dynamics of life in affected households;
(e) environmental factors, both physical and biotic

(see Annex 4);
(f) trace metals, with special reference to cadmium

and uranium, based on a survey of possible trace metals
occurring in the environment and in food, and bearing in
mind the possibility of a deficiency in some essential trace
metals and the age of the subject;

(g) nutrition, including home-made beverages and
potions;

(h) water.

It was agreed that investigations of the general
health status of the population in the study areas
would be desirable. In these, special attention
should be paid to other diseases of the urinary tract
and to infectious diseases (epidemiological surveil-
lance programme). In that context it was pointed
out that further studies on leptospirosis in the areas
would be valuable. Here, special attention should
be paid to the younger age-groups. Systematic
screening by recommended methods should be
employed. The desirability of recording the distri-
bution of each serological type separately was
emphasized, since special serological types have
preference for special animal hosts. In connexion
with leptospirosis a study of rodents, particularly
water rodents, and other animals was recommended
(see Annex 4). Further, it was considered that
silver-staining of kidney specimens might be a
useful method of establishing the presence or
absence of leptospirae in affected kidneys.
The question was raised of an obligatory post-

mortem investigation covering other organs besides
the kidneys following all deaths in the study area.
There was general agreement as to the desirability of
such a study, but the majority view was that it would
not be possible to undertake it for practical, ethical
and religious reasons. It was, however, agreed that
post-mortem examinations should be carried out
whenever possible, and should not be restricted to
cases of renal disease or to the affected areas.
The research teams should be notified of all new

suspect cases of the disease occurring in the area
and should obtain material from the kidneys and
livers of all patients dying in the study area upon
whom a post-mortem had been performed. For
complete success it is essential that the terms carrying
out the study gain the confidence of the population
through personal contact, lecturing, and every other
means available.

CO-ORDINATION AND IMPLEMENTATION OF
A RESEARCH PROGRAMME

Much effort has already been concentrated on the
problem of the endemic nephropathy of south-
eastern Europe. The general impression is that there
has been considerable duplication of activity and
insufficient contact between the individual groups
working in this field. It therefore seems highly
desirable to co-ordinate research work. It was
suggested at the Conference that a joint committee
of representatives from the three countries be set up,
with WHO represented in an advisory capacity. The
main task of this committee would be to co-ordinate
research and stimulate new research projects, such
as those outlined above.
Much of the work, both clinical and epidemiolo-

gical, will have to be done directly within the
affected area, as no apparently healthy persons
will be willing to travel even a short distance for a
routine annual nephrological check-up. It should
once more be stressed that only by gaining the
confidence of the local population can any such
study, including renal biopsy, be accomplished.
Close contact between the doctor and his patients is
therefore essential. Thus, one of the main tasks of
the proposed committee would be to set up new
research units with adequate technical resources,
operating directly in the affected areas.
Owing to the great complexity of many of the

investigations now proposed, the shortage of staff
and equipment, and the high cost involved, it will
probably be necessary to set up such a unit in one
country only at first. This unit would, it is hoped,
attract young investigators from all three countries.
The research unit should be in full control of the

proposed study of individual cases (see page 439)
since this cannot be conducted outside the endemic
region. It should also test the great many possible
hypotheses on etiology derived from studies already
undertaken. On the basis of the findings, a few
more promising hypotheses might be formulated for
field testing in various areas in all three countries.
The unit should complement and co-ordinate the
work already undertaken and to be carried out in
future by individual workers or teams of scientists in
the three countries. The division of work between
this new unit and existing centres of investigation
will have to be considered carefully. The study of
the various pathophysiological mechanisms of the
disease should be left to specialized well-equipped
laboratories. The unit should conduct the necessary
educational work among the population groups
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under study in order to secure their full co-operation.
The extension of research work in this field will

call for further training of medical specialists in
various fields, particularly in nephrology and
epidemiology. Assistance from experts and from
other resources will also be required. It was hoped
that WHO would, when necessary, help in that
respect.
The Conference appreciated the valuable studies

already completed and still under way, recommend-
ing that they be continued independently of the
research activities advocated in this memorandum.

SUMMARY OF CONCLUSIONS

The main conclusions of the Conference may be
briefly summarized as follows:

1. The greatest deficiency in our present know-
ledge lies in the fact that the endemic nephropathy
of south-eastern Europe cannot be recognized
clinically and with certainty, even in the most

advanced stages. At the moment there are no
clinico-physiological criteria for the recognition of
an early case. This makes etiological and epidemio-
logical studies most difficult and unreliable.

2. It was therefore recommended that the greatest
effort should be concentrated on the discovery of
the early stages of the disease by combined clinical
and pathological studies on biopsy material. Every
effort should be made to gain new knowledge of the
natural history of the disease which can be applied
in well-controlled epidemiological and ecological
studies.

3. As most of this information can only be
obtained by the study of cases within the affected
area, it was recommended that research units be set
up to operate on the spot.

4. It was also thought desirable that research
efforts in the three countries should be co-ordinated
and that a committee be set up composed of leading
research workers of the three countries.
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Annex 1 a

COMPARATIVE TABLE OF SYMPTOMS OF THE ENDEMIC NEPHROPATHY OF SOUTH-EASTEN EUROPE AND OF

CHRONIC NON-OBSTRUCTIVE PYELONEPHRITIS (SUI GENERIS)

F ~~Endemic nephropathy1
Symptoms Yoaa maniah BulgariaChronic pyelonephritis

Yugoslavia Romania Buigaria b

Course

Late Infectious manifestations
(dysuria, lumbar pain, fever)

Papillary necrosis

Renal pain on palpation

Lassitude

Headaches

Proteinurla

Leucocyturia

Urine cultures
- pathogenic agents

Cylindruria

Haematuria

Plain X-rays

Urography

Azotaemia

Nephrotic syndrome

Tubular syndromes
(hyposthenuria, acidiflcation and
ammoniogenesis disorders, loss
of salt and potassium, etc.)

Oedema

Hypertension

Anaemia

Splenomegaly
Sedimentation rate

Complexion

Famillal nature

Proportion of sexes affected

Age at which azotaemia appears

Chronic, slowly progressive, with
insidious onset

Infrequent Infrequent frequent b

infrequent very rare absent

absent absent absent

particularly at azotaemic stage

mild, only In one-third of the cases

frequent but in small quantity

varlable, may be absent

positive In a third of the cases

E. coil, E. coil, E. coil,
Proteus enterococci enterococci,

Proteus

frequent presence of rare tube casts

rare rare (10 %) frequent (80 o, b

very small, more often than not symmetrical
renal shadows

no calyx lesions (few good-quality urograms)

slowly progressive, well tolerated

never present

frequent

may or may not be present, always discrete

fairly rare rare very rare
late symptom

very frequent

absent

fast

brownish, or yellowish, or copper-coloured

frequent

equal more women equal

30-50 years women: 30-50 years
30-50 years

men: sometimes
under 20 years

Idem

frequent

variable frequency, high In
Switzerland

fairly frequent

very frequent

very frequent

Idem

frequent

often positive for E. coil, Aerobacter
Pseudomonas, Proteus,
enterococci

Idem

infrequent
fairly small renal shadows

frequent calyx lesions

Idem

Idem

idem

Idem

variable, more frequent than In the
endemic nephropathy

Idem

possible, but rare

Idem

brownish

non-existent

more women (2:1)

30-50 years

a Prepared by Professor F. Reubi.
b Tumours of the urinary passages in a large proportlon of cases. Certain symptoms may bea0a relation to these changes
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Annex 2 a

SUGGESTIONS FROM CURRENT CLINICAL KNOWLEDGE
FOR CRITERIA AND WORKING DEFINITIONS THAT MAY

BE USEFUL FOR POPULATION STUDIES b

A. Presumptive cases ofendemic nephropathy
1. Absence of (recent) history of oedema.
2. Examination of the urine:
(a) proteinuria, by the sulfosalicylic acid test on at
least two occasions at intervals of a few days (urine
testing for albumen with albustic is not recommend-
ed owing to the frequency of false positive results);
(b) failure of concentrating power, as indicated by
specific gravity of early morning specimens of
urine (there is no experience yet of this in the field).
3. Renal function-elevation of plasma creatinine.
4. Reduction in haemoglobin concentration.

B. Indications ofseverity of the disease
1. Elevation of blood creatinine above normal limits,

with progressive rise on further estimation.
2. Falling haemoglobin, particularly when values

below 50% of the normal concentration are obtained.
(Examination of the urine does not contribute informa-
tion on the progress of the disease after the specific
gravity becomes fixed.)
C. Screening for suspect cases

Definition: suspect cases include individuals in the
study area and control area who may have the disease
and must be kept under close observation.

Proteinuria is the most reliable criterion of a suspect
case.
The urine should be tested for albumen with sulfo-

salicylic acid. Three specimens should be tested at
intervals in the course of one week, since proteinuria may
be intermittent.

(Subsequent examination of suspect cases should
include examination of the blood for anaemia; examina-
tion of renal concentrating power; and X-ray examination
of the kidneys.)

Annex 3 c

OUTLINE OF POSSIBLE EPIDEMIOLOGICAL AND
ETIOLOGICAL LONG-TERM STUDIES IN AFFECTED AND

UNAFFECTED (CONTROL) AREAS

Long-term study of morbidity and mortality in well-
defined study areas with high endemicity and in control

a Prepared by Professor C. Wilson.
b It is recognized that the reproducibility of these criteria

may need to be investigated further.
c Prepared by Dr K. Raska.

areas known to be free of chronic nephropathy. Demo-
graphy of study and control areas. Dynamics of the
population changes.

A. Epidemiological investigations in study and control
areas

1. Use of accepted clinico-pathological criteria, repro-
ducible and valid, of:

(a) case;
(b) suspect case.

Suggestions for research:
(a) clinical;
(b) pathological;
(c) toxicological (trace elements);
(d) in relation to infection.
2. Obligatory recording of all cases and suspect cases

in a standard manner.
3. Use of appropriate screening methods (suggestion

for research).
4. Special follow-up of all suspect cases.
5. Post-mortem investigation (histopathological, bio-

chemical, toxicological, etc.) of as many persons as
possible dying in the study and control areas (suggestions
for research-trace elements).

6. General health status of the population in the
study and control areas, with special attention to:

(a) other diseases of the urinary tract;
(b) infectious diseases (epidemiological surveillance pro-
gramme).
7. Family and household prevalence and incidence of

chronic nephropathy:
(a) in the previous generations;
(b) at the present time.
(Suggestions for genetic and sociological research.)
8. Systematic observation of immigrants and emi-

grants, including emigrants overseas.
9. Immunological and haematological surveys of the

study and control areas with preservation and storage of
sera for future investigation.

Analysis of the foregoing data.

B. Environmental and ecological investigations in study
and control areas

1. Geological and hydrological investigations in the
study and control areas (including mapping).

2. Nutrition and food habits, related also to point 4
below.

3. Domestic and wild animal studies.
4. Toxic and radioactive substances in the environ-

ment, including fertilizers, insecticides, etc.
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5. Changes in environmental conditions (sanitation,
water supply, sewage disposal, etc.), natural and planned
experiments.

Analysis and mapping of the incidence of chronic
nephropathy in relation to the environmental conditions.

Annex 4 a

SUGGESTED OUTLINE FOR STUDIES ON SOME
ENVIRONMENTAL FACTORS

In view of the strictly localized geographical dis-
tribution of the disease and the absence of evidence
implicating genetic factors, it would seem essential to
include a comparative ecological study of the environ-
ment, both physical and biotic, in affected and non-
affected areas. In addition to studies directed towvards
possible etiological factors (toxic elements, radioactivity,
housing, etc.) the broad study described below should be
undertaken to start with.
At this early stage, the purpose of the study would be

to make a preliminary comparison of the more important
environmental factors in affected and non-affected areas.
More detailed studies can be planned on the basis of the
results of the preliminary study.
The area chosen for such a study could very well be a

whole valley with several affected villages. For compari-
son, another valley of a similar type in which careful
inquiries show no cases of nephropathy may be selected.
A topographical map, showing the location of affected
and non-affected villages in both valleys, should be
prepared.
The following factors should be studied:
1. Hydrology and geology, on which such information

is already available. This may be mapped for super-
imposition on the topographical map showing the
villages. The catchment area from which water flows
down into the valley should be included.

2. The immediate environment of the affected villages,
including habitations, fields, forests, rivers and ponds,
should be further studied for physical and biotic charac-
teristics. The latter should include not only vermin
(arthropod and rodent pests), but also other animal
populations of appreciable size. The main plant com-
munities, including food plants, should be similarly
examined and recorded. Some of these may serve as
" indicators " of other significant factors. Special atten-
tion should be paid to animal and plant communities
(including algae) in freshwater streams and ponds in the
neighbourhood of villages. The physical factors to be
studied should include analyses of the soil, climatic
features (temperature, humidity and light) and acidity

a Prepared by Dr M. Abdussalam.

and salinity of bodies of water near the villages. Parallel
studies should be carried out in the " clean " (control)
valley.

3. As a continuation of the above studies, changes in
densities of animal populations at suitable periods of the
year and at longer intervals should be recorded.

A comparison of the data from the affected and
"clean " valleys should provide the basis for further,
more detailed, research.
The foregoing studies should not require any con-

siderable personnel and may be done by a small team
consisting of an animal ecologist, a plant ecologist and a
geologist. They would, of course, need the assistance of
a suitable institution (e.g., a museum of natural history)
in taxonomic work.

Annex S b

DESIGN FOR PATHOLOGICAL STUDIES

A. Histotopography of kidney
1. The necessary number of blocks to be taken from

each kidney: No. i with capsule; No. x with pelvis
mucosa.

2. Paraffin embedding:
Serial sections;
General staining methods: haematoxylin-eosin;
Special staining methods:
Van Gieson fibrous tissue;
Mallory
Gomori, etc.
(according to reticulin.
fixation)

3. Gelatin embedding: frozen sections, staining
methods for fats and lipids (capsule/pelvis mucosa, first
sections of previous blocks).

4. Photomontage: capsule/pelvis mucosa.

B. Histophysiology ofkidney
For each case the following to be recorded:

Group I
1. No., full name, sex, age, biopsy (B), post-mortem

*(P).
2. Beginning of illness (as known): year, month, day.
3. Death:
4. (a) year, month, day;

(b) if in hospital (+) or home (-).
5. No. of hours from death to post-mortem.
6. Anatomical findings (measurements, etc.).

b Prepared by Professor E. Craciun.
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7. Fixation method(s).
8. Embedding method(s).
9. Staining method(s), general.

10. Staining method(s), special.
11. Other details.

Group II
1. Clinical diagnosis and tests.
2. Complications (bronchopneumonia (?) etc.).
3. Circulatory system: blood pressure, etc.

Group III
Investigations or tests as under:
1. Haematological.
2. Urological.
3. Bacteriological.
4. Virological.
5. Biochemical.
6. Histochemical.
7. Parasitological.
8. Mycological.
9. Chemical.

10. Physical.

Annex 6 a

PLANS FOR CLINICAL RESEARCH IN ENDEMIC

NEPHROPATHY

In addition to the screening methods which have to be
used in the field, it seems to be of crucial importance to
draw up a project for clinical research to be performed
on selected ward patients. Efforts should now be made to
describe the nature, extent and time at which tubular

disturbances appear in endemic nephropathy. Such a
study should include the following items:

1. Measurement of glomerular ifitration rate (inulin
clearance, but not creatinine clearance).

2. Measurement of the p-aminohippurate (PAH)
clearance, complemented in a small number of cases by
determination of the PAH extraction ratio.

3. Measurement of transfer maxima: glucose-Tm;
PAH-Tm.

4. Measurement of osmotic clearance and free-water
clearance under conditions of hydropenia and water
loading. At the same time measurement of the maximum
specific gravity and maximum urine volume. The
response to pitressin should also be evaluated.

5. Determination of blood electrolytes and blood pH
under basal conditions: sodium; chloride; potassium;
bicarbonate; calcium; phosphate; uric acid; p CO2; pH.

6. Determination of blood proteins and plasma
electrophoresis.

7. Measurement of the uric acid clearance.
8. Determination of acid excretion and ammonia

formation under loading with ammonium chloride (blood
electrolytes, blood pH, urine pH, titratable acidity,
ammonia).

9. Potassium, sodium and acid-balance studies.
10. Measurement of amino-aciduria (total amino-

acids and chromatography of urine, alpha-amino-
nitrogen in blood).
11. Evaluation of urinary excretion of organic acids.
12. Evaluation of urinary enzymes: catalase, alkaline,

and acid phosphatase, transaminases (SGOT and
SGTF), dehydrogenases, carbonicanhydrase, etc.
13. Electrophoresis, immuno-electrophoresis and

starch-gel electrophoresis of urinary proteins.
14. Investigation of anaemia-plasma erythropoietic

activity.

* *
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Rlx,L:sumt
En octobre 1964, une conference sur la < n6phropathie

endemique * de l'Europe du Sud-Est s'est tenue A Dubrov-
nik (Yougoslavie) avec comme objectif une mise au point
des connaissances actuelles sur cette affection encore
myst6rieuse et l'etablissement d'un programme de
recherches.

Cette n6phropathie chronique, d6couverte il y a une
dizaine d'ann6es, est endemique dans certaines regions
de Yougoslavie, de Roumanie et de Bulgarie, ohi l'on a
signale respectivement 16 000, 3000 et 3000 cas. Elle
frappe quasi exclusivement les habitants des secteurs
ruraux (dans certains villages, pres de 30% de la popula-
tion sont atteints), est plus fr6quente chez les femmes,
et se rencontre souvent chez plusieurs membres de la
meme famille. La mortalite est estimee A 1-3 par 1000
habitants.
On ne dispose actuellement que de donn&es tres som-

maires concernant la maladie. Le tableau clinique est
celui d'une n6phropathie chronique, avec ur6mie et
an6mie, A d6but insidieux et a 6volution progressive.
II n'y a pas de r6tention hydrique ou chlorur6e, et dans
85% des cas, pas d'hypertension art6riele. L'albumi-
nurie est en g6neral legere et le culot urinaire n'offre
aucune particularit6, A 1'exception d'une 6ventuelle
h6maturie microscopique peu intense. Le pouvoir de
concentration r6nale est diminu6. On note parfois,
symptome accessoire, une d6coloration jaunAtre de la
peau au niveau des pieds et de la paume des mains. Les
rares examens n6cropsiques ou biopsiques effectu6s
montrent la pr6sence d'une atrophie r6nale importante,
sans signe d'inflammation. Les lesions de sclerose siegent
essentiellement dans le tissu interstitiel et m6nagent
pendant longtemps la fonction glom6rulaire.

L'6tiologie et la pathog6nie de I'affection restent
inconnues. Les donn6es 6pid6miologiques, la non-
contagiosit6 de la maladie et I'absence de signes inflam-

matoires plaident contre l'hypothese d'une infection.
Une intoxication par le cadmium, l'uranium ou le plomb
ne parait pas pouvoir 8tre retenue comme facteur causal,
et il en est de meme en ce qui concerne le r8le 6ventuel
de l'eau ou des aliments dans le transport de germes
pathogenes ou de substances toxiques.. Bien que la
maladie ait dans certains pas le caractere d'une affection
familiale, l'influence de facteurs g6n6tiques n'a pu etre
d6montr6e, et l'on n'a pu mettre en 6vidence l'action
6ventuelle de facteurs sociaux ou du milieu. Le seul fait
6pid6miologique certain est que les cas sont tres rares
chez les enfants, qu'ils surviennent chez des personnes
Ag6es de plus de 20 ans, et que les personnes atteintes ont
g6n6ralement s6journ6 pendant 15-20 ans dans les r6gions
d'end6micite. On ignore si ce d6lai implique que l'agent
causal doit agir de faron tres prolongee, ou s'il r6sulte
de la longue dur6e d'incubation de la maladie.
La pauvret6 de l'information relative a la n6phropathie

end6mique rend n6cessaire des recherches destin&es a
6lucider son 6tiologie et sa pathog6nie. Les criteres qui
permettent de la diff6rencier de la py6lon6phrite chro-
nique classique devraient etre pr6cis6s. Dans les zones
d'end6micit6, il conviendrait d'6tudier plus attentivement
tous les cas d'albuminurie et d'an6mie, de proc6der A des
enquetes sur la fonction r6nale de personnes choisies
par echantillonnage al6atoire, de poursuivre et d'inten-
sifier les recherches bas6es sur l'examen de mat6riel
n6cropsique ou biopsique, et d'accumuler le plus grand
nombre possible de donn6es sur les aspects 6pid6miolo-
giques de l'affection. Des enquetes de ce genre requierent
la pr6sence d'6quipes de sp6cialistes et 1'existence de
laboratoires bien 6quip6s.
En annexe, les auteurs donnent les 6l6ments du diag-

nostic diff6rentiel de cette affection et formulent des sug-
gestions concretes quant a l'orientation des recherches
futures.


