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The Prob lem of Medico-Mycologica l ly Und e rdeveloped 

Countries 

I I I .  On the fate of persons suffer ing of fu ngus diseases i n  areas or countries 
where the physicians lack tra in ing in medical  mycology, or where there is a 
want of adequately equipped laboratories to permit satisfacto ry d iag noses 

HEITI PALDROK, M. D. 

During the last decades the share of mycology within the frames of general micro­
biology has increased at a dizzying pace. A !arge sector of industry all over the world 
now works with technological processes using fungi for fermenting beverages, com­
pounding foodstuffs, producing different kinds of organic matters, such as organic acids, 
antibiotics, etc. However, analogously with this i ncreasing knowledge of the usefulness 
of fungi, our knowledge of the harm done by them has increased, too. 

Summings up, completed during the last few years from medico-mycological statistics, 
show that actually one fifth, or 20 per cent of the whole of mankind is suffering from 
fungus infections (5 ) .  Supposing that one half of the affected individuals have contracted 
some superficial, or so-called cutaneous affection, there still remain 1 0  per cent with 
deep mycoses, of which at least a further half, or 5 per cent of the whole population, 
constitute a group being, besides other medical tests, also in potential need of a more 
penetrating examination by means of mycological histo-pathological and/or i mmuno­
serological investigations. Thereby it  must be taken into consideration that a mycotic 
infection need by no means be caused by a known primary or secondary pathogenic 
fungus, but that, in fact, also a !arge number of saprophytes have, under favourable 
conditions, been discovered to have the capacity to attack living things, man or animal. 
As a remarkable example for the preceding Statement may be given a recent observation 
by EMMONS on candidiasis-l ike symptoms caused in members of a debil itated Indian 
family in Arizona by such an otherwise innocent yeast as Saccharomyces cerevisiae (1  ) . 

Furthermore, to the above infections have also to be added the numerous cases of 
allergies caused by air-borne fungal con idia, as weil as the more and more increasing 
number of recognized cases of mycotoxicoses in consequence of consumption of mould­
deteriorated foodstuffs. And last but not least, in possible future microbiological warfare, 
we also have to consider the use of pathogenic fungi, or rather, what is more credible 
taking into account present-day knowledge, the use of rnxins of fungi, which promise a 
broader spectrum of action than those yielded by bacteria. 

The high percentage of Fungus infections in man can be easily explained by the 
continuo'l.1s massive exposition of man tO fungi during his life-t ime. Mathematical 
calculations concerning the amount of fungi on our globe, have yielded that the total 
weight of the l iving fungal o rganisms in soil, or above it ,  attached tO plants, by far 
exceeds the weight of the bodies of entire man kind (5) .  

Taking intO consideration the high percentage of mycotical infections occuring al l  
over the world, i t  might at first sight seem paradoxical to' a large public that i n  c ertain ,  
rather highly developed countries the public health authorities have not yet  accepted 
the idea of the existence of mycology amongst the many other branches of microbiology 
and, as seen from the m edical po'in t  of view, the existence in their countries of ai lments 
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in man and animal caused by fungi. Discussions on the subject carried on with the 
authorities in such countries ofl:en take place in a rather strained atmosphere, the author­
ities for the most part trying to avoid a closer penetration of the problems. 

I feel that such behaviour might not seldom be ascribed to some uncertainty on the 
part of one of the parties, based on the Jack of a deeper understanding of the problems. 
However, we can find a plausible explanation in  WrKEN's words, u ttered in his presi­
dential opening speech at the J rd I nternational Symposium on Yeasts in The Hague in 
1 969 ( 1 3 ) .  He said that the microbiologists in countries that have not followed the 
rapid development in the mycological f ield, have, so to say, put themselves into the 
position of a man who is left behind whi le his horses are running away from him. 

Since 1 966 it has become more and more evident that there exist countries, not in  the 
least i n  Europe, where insufficient attention, or almost no attention at al l ,  has been 
paid to mycotic d iseases - the so-called medico-mycologically white spots on the 
geographical map (7) .  Those countries are characterized by an insufficiency in, or a total 
Jack of, training their physicians in medical mycology. Moreover, those countries Jack 
medico-mycological laboratories, or at least adequate ones. 

In connection with the above, mycologists on the international level have begun to 
wonder what i s  actually happen ing to people suffering of fungus diseases i n  such 
count ries o r  areas. 

A class ical example, elucidating the fate of misjudged cases in  general, has been for­
warded by SYMMERS ( 1 1 ) . A student from California, USA, died at a British hospital of 
a lung affection, which at the post-mortem proved to have been coccidioidomycosis. 
The physician in charge had, owing to want of experience, not been able to interpret 
the anamnestical data that the patient had earlier suffered of "Vallery fever",  and so 
no t reatment in respect to coccidioidomycosis had been applied. There is also another, 
judging by appearances even more tragical example, given by SYMMERS ( 1 2) ,  the t ragical 
effec t  due  to the fact that th i s  incident did not  end in death as usual, bu t  in what can 
rather be regarded as a mutilation of the patient. In a young surgeon who had devel­
oped a small ,  defined t i ssue density on h i s  right underarm, sarcoma was diagnosed 
h istologically by a pathologist, and the arm was amputated. Several weeks later, when 
the  h istological sectio'ns came into the hands of a mycological ly t rained pathologist, 
the tissue changes could be i dentified as histoplasmosis, an affection that could have been 
treated without amputation. The harm, however, had already been clone. 

In order to avoid any misunderstandings, the author would l ike to point out that the 
above examples of misjudged cases given by SYMMERS come from a country that has a 
number of medico-mycological laboratories, several of which are fitted out as reference 
l aboratories. lt was owing to the activity of those laboratories that the real diagnoses 
in the cases memioned above could be revealed. lt might also be appropriate here to 
mention an example worth while following for other countries. The B ritish Museum 
has amo'ngst its exponents placed on public v iew, s ince the early n ineteen sixties also 
set u p  an exposit ion of animal and h uman pathogenic fungi with explanations on 
the effects produced by them. 

On hand of the above-mentioned, as well as many other s imi lar observations, we can 
consider the assumption to be justified that in medico-mycologically underdeveloped 
countries the fungus afections are mistaken for other diseases. On account of their usually 
chronical character, the mycoses have to be differentiated from other chronical affections, 
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in the first place from such as tuberculosis, tumours, syphilis, certain blood anomalies, 
etc. Moreover, taking into consideration the Jack of  facil ities for making adequate 
diagnoses in  such countries, we see that the fungus in  fected i ndividuals in the u nder­
developed areas cannot count with proper ward. 

However, leaving alone for a moment the question of the hopeless situation of the 
fungus i nfected persons as far as they themsel ves are concerned, those persons ma y also 
constitute a potential danger for other individuals in  their surroundings. Although to-day 
there i s  l itt!e belief in  a transmission of deep mycotical diseases by contact from man to man, 
there still remain other ways for a transmisson of the disease. In our modern medical 
era, e .  g„ the t ransplantation of o rgans has proved to' be one of those ways, ending ,  
as a rule, fatally for the recipient (2, 8 ) .  

All that uncertainty in respect to mycological problems prevai l ing in  the discussed 
areas, has there created an atmosphere of suspicion in regard to all that concerns myco­
logy. The mere presence of sick: persons suffering of  mycoses, whose existence in  those 
countries has been denied by the authorities, has become an embarrassment to the sur­
roundings of the patient, and not least to the officials. In  an attempt by everybody to 
avoid the problems, the word mycology has, actually, become taboo in  those areas. 
Thus, if nothing is clone in order to put things right, we are, generally speaking, in the 
medico-mycologically underdeveloped countries on the best way to make the fungus 
infected individuals an atomic age counterpart of the mediea val lepers. 

As a final comment the author would l ike to add a brief outline of his own experiences 
in regard to the problems discussed above from 25 years' work in a country with about 
400,000 individuals in  potential need of a c loser medico-mycological examination, but 
no access to medico-mycologically trained physicians, or an adequately equipped labora­
tory. The comment may serve as an i l lustration of the obstacles that medical mycology 
has still to overcome in  some civil ized and in  other respects weil organized countries. 
Simu!taneously i t  may also serve as an orientation to people who feel that there i s  
something wrang with the treatment o f  mycology i n  their surroundings, bu r  do not  know 
where to begin with an analysis of the situation. 

As regards the author, the problem has in  the firs t  place been a lack: of resources to 
enable him to carry out adequate medico-mycological diagnoses, the governmental 
laboratory having placed at his disposal only facilities that allow to make diagnoses i n  
a way used a t  the turn o f  the century, viz. solely by the cu!tivation of the causative 
agent from the pathological samples. No means for an investigation of the pathological 
properties or a drug-resistency of the isolated agents, or for carrying out immuno-sero­
logical tests or histo-pathological examinat ions have been given, letting alone basic 
research. However, the clinical material has even in this area been composed of  a ilments 
with different kinds of symptoms, a!though dominated by chronical changes, in the first 
place of the respiratory, but also of the meningo-encephalitic tract. Both local a s  weil 
as imported cases have had to be considered. 

In  the local cases the causative agents have at first hand been suspected to be moulds, 
such as Aspergillus fumigatus, or species of the Mucoraceae, belonging mainly to the 
Genera of Absidia, Mucor or Rhizopus. There have been years during which Asp. fumi­
gatus has been isolated from specimens originating from the respiratory tract of  about 
up to 1 0  per cent of the samples received. In cases of meningo-encephalitis mostly Crypto­
coccus neoformans has been suspected of being the cause of the changes. The imported 
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cases have consisted of people rerurning from foreign countries. At first hand they have 
been young people who have srudied abroad, not least in the USA, but also technicians 
and businessmen, as well as members of the peace corps or  UN troups stationed in exotic 
countries. 

I n  order to get the necessary l aboratory facil i ties, so as to beyond the cultivation of 
the fungi also to be able to carry out the for a medico-mycological diagnosis necessary 
h isto-pathological and immuno-serological investigations, the author in 1 967 submitted 
a request to fit out the governmental mycological laboratory adequately. The answer 
to that request was negative. The rejection was made without any suggestion of an inves­
tigation into the state of matters. The motivation for the rejection was that the way of 
making mycological diagnoses at the l aboratory was satisfacrory, and there was, at  the 
t ime being, no need to worry about fungus diseases. 

The Board of Health had based its decision on the op1111on of four experts, two 
physicians and two bacteriologists. Only one of the physicians, an allergologist, had 
shown a positive attitude in regard to the question. The other, a heart specialist, admitted 
that he was not capabl e  of giving a verdict on all the problems presented. The bacteriolo­
gists were both of the opinion that the diagnoses were made in an adequate way, and 
that there did not exist any mycoses of importance in the country. 

The author, not being satisfi.ed with the answer received, screened the special literature 
for reports by clinicians and pathologists on the occurrence of mycoses in the area in 
question, including the neighbouring countries, as weil as discussed the problems with 
physicians from the areas i n  question, who had acquired knowledge of mycoses during 
their sejours abroad. 

He  found that in the !arger area, viz .  that embracing even the neighbouring countries, 
there had actually been encountered the bulk of the up to-day known more than two 
dozen mycoses. Exceptions were only black piedra, South American blastomycosis, rhino­
sporidiosis and certain rare infections by exotic moulds. Furthermore, interesting facts 
about the hidden existence of m ycoses in those countries were revealed. There was, e. g„ 
from one of the neighbouring countries a report on 5 cases of  Aspergillomata, 4 of which 
had been treated from 6 months to 2 years as non-bacillary ruberculosis. The fifth case 
had been regarded as a benign rumor for 1 8  years (3 ). In the same country, 1 6 1  soldiers 
who had visited endemic areas in the USA were examined for mycoses. 20 of them 
showed a positive Coccidioidin reaction, and 7 of them had ehest X-ray changes. From 
2 with the X-ray changes the causative, Coccidioides immitis, could be grown (6). 

As  to cryptococcosis, the disease proved not to be uncommon in the area. From 
a nother of the neighbouring countries, inter alia, a case of a solitary defined cryptococcal 
abscess of the brain, having the appearance of a rumor, was described (4) .  Moreover, the 
causative fungus, Cryptococcus neoformans, has in the country under discussion been 
isolated from pigeon droppings, and the author himself has found it there in soil as well 
as  water. In a third of the neighbouring countries, in the course of the last few decades, 
chromoblastomycosis has been discovered to exist (9, 1 0) .  Undiagnosed, such cases used 
to pass as cutaneous tuberculosis, and at least one of the cases had been treated for a 
considerable time by surgeons as a chronically bacteria-infected Ulcus cruris. 

Here the question arises why in the country under discussion less mycoses have been 
diagnosed than in the surrounding ones. Have the administrative frontiers really had 
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some kind of protective effect against the infection, or is the reason merely that there 
have been fewer possibilities in the country for making adequate mycological diagnoses? 
1 should not like to state by that that the laboratories in the neighbouring countries were 
better outfitted. However, the physicians there, having caught the idea of a possible 
occurrence of mycotic diseases in their country, had, i f  it proved necessary, approached 
foreign laboratories for help with diagnosing the cases. 

Thus, taking imo consideration the state of developrnent of medical mycology in  
general in  our space age, we can still find sharp contrasts regarding the development in 
certain countries. Whereas in some countries the scientists also try to inform the wider 
public of the dangers represented by the pathogenic fungi, in  others not even the physi­
cians are informed of the existence of mycotical discases. Therefore there still remai ns the 
question what has to be clone on the international level, to point out to the Public Health 
Authorities in the medico-mycologically underdeveloped countries the necessity of in­
structing their physicians as weil  as their veterinarians in this field,  and, last but not least, 
of establishing adequately equipped medico-mycological laboratories in order to all eviate 
the sufferings of the Fungus infected ind ividuals in the areas they are responsible for. 
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