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instances will occur to readers of long experience. And no
one will question the greater value of the services which a
bacteriologist can render when he understands their bearing
on the diagnosis of a difficult case. He must be prepared
if necessary to see the patient, and he may be asked to
perform whatever investigations he thinks may be helpful.
Short of this, he should be at liberty to examine a specimen
in whatever way he thinks advisable in the light of the
clinical information he has, or even to question the necessity
of a laborious investigation he has been asked to do, as
in another instance cited by Howie.

This kind of relationship between ward and laboratory
works very well when the bacteriologist has the clinical
knowledge which, combined with his own skills, places him
on an equal footing with his clinical colleagues. The alterna-
tive is that the laboratory should be the servant of the
clinician, simply doing what is demanded of it, no more and
no less. This relationship of master and servant is common
on the Continent, and clinicians who insist on it cannot
expect more than the mechanical and unimaginative service
which they consequently get. This attitude could indeed be
responsible for unwillingness among medical graduates to
enter on a laboratory career. This is not to say that all
investigations require the same degree of skill and experience.
Some, such as examination for tubercle bacilli, can with
advantage be mechanized. Moreover, the science graduate
or senior technician, in a laboratory accustomed to thorough
work, will often do more with a specimen than is actually
requested. When asked to look for dysentery bacilli he may
find Giardia cysts, or in pus supposed to be pyogenic or
tuberculous he may detect actinomycotic granules. The facts
may be ascertained, and may, as in these examples, be
conclusive. In others they are not, and to assess the
significance of detecting a given organism in a given situation
from a patient with certain signs may call for knowledge
based on medical training as well as laboratory experience.
The second question, whether microbiology provides a

worth-while career to a medical man, will receive only one
very emphatic answer from those who should know best.
This career combines the satisfaction of an exact science with
the wider and human interests of a vital share in clinical
medicine. It has always provided opportunities for contri-
buting even to the saving of life by the rapid diagnosis of
acute infectious disease. During the past 25 years it has
provided far more than that-what amounts practically to
the duty of directing treatment with antibiotics and other
antibacterial drugs. Only the laboratory can provide the
information on which this can rationally be based, but apart
from this the bacteriologist should know more about the
properties and uses of these drugs than his clinical colleague,
whose knowledge has to be spread over the enormously wider
field of pharmacology generally and clinical medicine in all
its aspects. The functions of the bacteriologist also include
prevention, whether by immunization or by hygienic
measures. He must know where pathogenic bacteria come
from and how their migrations can be checked. He has
transformed the study of epidemiology by introducing
exquisitely exact methods of bacterial identification, and been
almost wholly responsible for the recent revolution in metheds
of disinfection and sterilization. A career offering this variety
of interests needs no commendation.
The two further questions are concerned with training.

When and how bacteriology should be taught to the under-
graduate is a controversial question, but everyone will agree
with the suggestion that students showing special aptitude

and interest should be encouraged by their chiefs to consider
a laboratory career. If indeed ours is one of only a few
countries in which such recruitment is still adequate, we have
a special responsibility for ensuring that medically qualified
bacteriologists shall continue to play the essential part which
they have in the past. It might be thought from what has
been said of their achievements, and because of the diminish-
ing incidence and lesser severity of many infectious diseases,
that in some directions there is less to be done than formerly.
This would be an error. Difficult problems in diagnosis still
remain, and in place of specific diseases, some of which are
in process of being overcome, we are faced with a growing
amount of non-specific and often more dangerous infection
in patients whose resistance has been impaired by such
innovations as corticosteroid, antimitotic, and immuno-
suppressive drugs, and by increasingly ambitious surgery.
These problems, and that posed by acquired bacterial resist-
ance to antibiotics, provide as great a challenge as any that
has had to be met in the past.

Vaccine Therapy in Asthma
The use of bacterial vaccines is now restricted mainly to the
prevention of certain infectious diseases when it is possible
to produce good immunity with a small number of doses. A
rather different problem is the control of illness in which the
patient may have become allergic to part of his normal
bacterial flora. The problem here is to desensitize rather
than immunize, if these two processes may be regarded as
different.

" Infectious asthma " is a disease in which infection of the
upper respiratory tract has a dominant role in the cause of
the patient's illness. What proportion these cases form of all
cases of asthma is debatable, but most clinicians believe it
to be small. In this group vaccines might play a useful
part in treatment. A practical problem here is whether auto-
genous or stock vaccine should be used for desensitization.
While it would seem that the isolation of the organism
provoking disease and its incorporation in a vaccine ought to
yield better results than stock, in fact this procedure is not
particularly common. This may be due to the lack of close
liaison between allergist and bacteriologist.
To study this problem in practice requires the design of

clinical trials in which groups of patients selected by a
random process are given either vaccine or placebo. It is
casy to arrange that neither the patient nor the doctor knows
the nature of the injected material. Provided the groups are
followed up for long enough (usually over a year) and there
is a satisfactory scoring system for the clinical condition,
statistical analysis of the results is possible. A number of
such trials have been reported, and there seems little doubt
that vaccine is in no way better than placebo. Nevertheless,
every trial is apt to be followed by criticism of its design,
together with a new trial to overcome the defects of the first.
A recent paper by V. J. Fontana and colleagues1 points

out that despite the many previous trials-and they list 17
dating back to 1909-" the indications for the use of bacterial
hyposensitization are still open to controversy." They decided
to carry out a new trial, treating 30 children suffering from
infectious asthma. The first year was devoted to recording
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the clinical facts about each case, so that when in the second
the children were given autogenous vaccine or placebo at
random the results could be compared with those of the
previous year. It was found that children receiving the
placebo had 13.8% days of wheezing compared with 21.7%
the previous year, while the figures for the vaccine group were
21.0% and 18.5%. The apparent superiority of placebo may
have been due to the control group having two-thirds of the
children over 9, while in the vaccine-treated group two-
thirds were less than 9. Since asthma may improve at puberty
the two groups are not strictly comparable. This fact allows
criticism of this trial and doubtless another will follow.

Despite the detailed criticism of each trial there is no
experimental evidence supporting the use of vaccines in
asthma. On the debit side there is evidence that patients
become dependent on weekly doses of vaccine. The danger
of starting a patient on a course of treatment he may refuse
to abandon later should be borne in mind before starting
vaccine therapy.

Drug Resistance in Malaria
In the days when quinine was the sole antimalarial, true
drug-fastness to it was unknown. Strains of parasites, it was
recognized, did vary slightly in their susceptibility to it, but
these variations were of minor degree ; no strain became
insusceptible to the accepted therapeutic doses of the drug.
With the development of the synthetic antimalarials, which
have largely supplanted quinine, the situation has changed.

Mepacrine, the first of these compounds to be widely
employed, proved therapeutically effective. It was unpopular
because of side-effects and even severe toxicity in some
cases. But resistance to mepacrine was not encountered,
and it was used both for prophylactic and for therapeutic
purposes for some years without evidence of its development.
When proguanil (Paludrine) came into use it was found to
be singularly free from side-effects ; indeed, it can be given
in doses well above the accepted without toxic manifestations,
having a margin of safety which is enjoyed by no other
antimalarial. Though too slow in action for most therapeutic
purposes, proguanil has nevertheless a valuable role as a
prophylactic. Unhappily, early in its use it became clear
that resistance to it could be developed by Plasmodium vivax,
which causes benign tertian malaria, and by P. falciparum,
which causes malignant tertian malaria, and that this resistance
could become total. To the chemically allied drug pyrimeth-
amine (Daraprim), likewise in extensive use as a prophylactic,
resistance can also be developed, and resistance to either
proguanil or pyrimethamine is common to both. Strains
of parasites in limited areas where malaria is endemic have
become resistant to these particular drugs, and there alternative
drugs must be used. But this does not mean that these two
should universally be abandoned; they still are the prophyl-
actic antimalarials of choice except in those areas where the
parasites are proved to be refractory to them. Furthermore,
resistance to both of them does not entail resistance to the
other antimalarial drugs in common use.
The other antimalarials of great therapeutic and of

prophylactic value are chloroquine and amodiaqulne, both

of them 4-amino-quinolines. For therapeutic purposes they
are generally held to equal, and even to surpass, quinine or
mepacrine, and they are greatly superior to quinine for
prophylaxis. Of the two chloroquine is the more commonly
used. But it came as a shock to find, first in South America
and later elsewhere in the tropics, that resistance of malaria
parasites to chloroquine had developed in some localities.
More alarming still, some chloroquine-resistant strains of
parasites have proved to be resistant to all the other synthetic
antimalarials, though fortunately not to quinine. And so
quinine is restored to a place of importance in the treatment
of malaria under certain circumstances.

Possibly, as with some other drugs, irregular treatment or
continued ineffectual treatment may cause resistant strains
to appear. To-day expert opinion recommends the exclusive
use of proguanil or of pyrimethamine for routine prophylaxis
against malaria in those areas where resistance to them has
not been found-and that means wherever malaria is endemic
except for certain recognized areas. Outside these the use of
4-aminoquinolines should be abandoned as prophylactic anti-
malarials so as to minimize the risk of the development of
strains of parasites resistant to them.' They should be
reserved for therapeutic purposes only-that is, for the treat-
ment of the acute disease and, in the case of malignant tertian
malaria, the eradication of the infection. Alone, they will
not sterilize the patient of benign tertian malaria. Conse-
quently in this form of malaria an 8-aminoquinoline drug,
such as primaquine, must also be given to eradicate the
exoerythrocytic cycle of the parasite, which causes the relapses.

Before a case of malaria is presumed drug-fast to any
compound or series of compounds detailed studies are
essential.' I As E. E. Lasch and T. L. N'Guyen' have pointed
out, statements by patients, though honestly made, are often
misleading. An antimalarial drug given by mouth must be
absorbed to be of therapeutic value. Chemical tests are
necessary to ensure that this in fact has taken place, for
many individual cases of alleged resistance to an antimalarial
drug have proved on simple clinical investigation to have
another cause. But knowledge of a patient's sojourn in a
district where the presence of drug-resistance has been proved
suggests particularly close observation of the response to
treatment of his infection. If this is abnormal, then the
laboratory is the place to establish the reason for it.

' Macdonald, G., Brit. med. J., 1965, 2, 229.
2 Wid Hlth Org. -techn. Rep. Ser., No. 296, 1965.
9 Wilson, T., Lancet, 1965, 2, 747.
* Lasch, E. E., and N'Guyen, T. L., Brit. med. Y., 1965, 2, 1219.

Mumps of the Heart
Death from congestive cardiac failure eight months after
probable mumps is sufficiently rare to attract attention.
Nevertheless, a report by W. C. Roberts and S. M. Fox'
leaves no doubt about the correctness of the diagnosis, while
necropsy showed hypertrophy of the heart and the histo-
logical changes of diffuse interstitial myocardial fibrosis.
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