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away when many, if not most, of the 20-30 most popular
chemical tests performed in hospital clinical laboratories (and
accounting for around 80°, of their current analytical work-
load) will be carried out with greater discrimination and in
smaller numbers closer to the patient-sometimes by clinicians
themselves as part of their physical examination. In these
circumstances clinical chemical tests would be no different
in concept from measurement of the blood pressure or
examination of the fundus with an ophthalmoscope. This
would have the advantage of immediacy and relevance as
well as providing the clinician with the opportunity to
investigate further, by direct observation or questioning, any
discrepancy between the expected and observed result. Such
discrepancies may arise from inadvertent withdrawal of blood
from an arm into which an intravenous infusion is being given,
from interference with an analytical result by a drug whose
administration would probably not be mentioned on the
traditional laboratory request form, or any number of other
factors that contrive to make random analytical results, devoid
of background information, unintelligible and uninterpretable
like a misplaced piece of jigsaw. A further advantage of
decentralisation would be a reduction in the role of the
middle men concerned with the collection, transportation, and
documentation of specimens who add nothing but expense,
delay, and the risk of misdesignation to the value of analytical
results received from geographically isolated laboratories.
Decentralisation would not, however, preclude clinicians
seeking advice from clinical biochemists and chemical
pathologists, who, relieved cf the necessity of serving as
laboratory managers, could develop and exploit their analytical
skills and special knowledge of biochemistry and pathologic
physiology.
An international conference to review current practice and

discuss the likely impact of performing clinical biochemistry
nearer the patient has been organised at the University of
Surrey on 4-6 September this year. Particulars may be
obtained from me at the address given below.
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Adult respiratory distress
syndrome
Despite the advances in treatment more than half of the
patients who develop the adult respiratory distress syndrome
will die-a figure unchanged in the last 10 years. Thus recent
reviews of the syndrome make depressing reading.-4
The adult respiratory distress syndrome comprises pul-

monary oedema of non-cardiac origin, with destruction of
pulmonary architecture; it is associated with a variety of
conditions. The initial insult, which may directly damage the
lungs, includes trauma, infection, aspiration, fat embolism,
or the inhalation of toxic agents including high concentrations
of oxygen. Often, however, there is no initial pulmonary
damage, with a history of trauma to other parts of the body,
burns, shock, sepsis, or pancreatitis. There is usually a latent
period of 12-48 hours before respiratory symptoms occur. The
patient (who has neither pre-existing pulmonary disease nor
left ventricular failure) becomes hypoxaemic and lung com-
pliance is reduced. Chest radiography shows bilateral diffuse
infiltration. In the past the syndrome was probably recognised
as "wet lung" in battle casualties or "congestive atelectasis,"
but not until 1967 was the current term adult respiratory dis-
tress syndrome adopted.5 Advances in artificial ventilation
produced an initial reduction in mortality, which has been
maintained but not improved on. Patients now seldom die of
hypoxaemia or hypercapnia but of "multiorgan failure"
after a period of intensive treatment. The label adult respiratory
distress syndrome emphasises the respiratory element of the
syndrome but conceals the fact that there is extensive damage
throughout the body.
The process begins when tissue damage stimulates the

autonomic nervous system, releases vasoactive substances,
precipitates complement activation, and produces abnormali-
ties of the clotting cascade.6 The humoral and autonomic re-
sponses to injury or the changes in blood pressure or volume
lead to maldistribution of blood in the pulmonary vasculature.
Complement activation causes aggregation of neutrophils,
which lodge in the pulmonary capillary bed. There they
release superoxide radicals, which damage endothelium,
and proteases, which damage the structural components
of the lung-collagen, elastin, and fibronectin. Superoxide
radicals also decrease the activity of potentially protective
antiproteases present in the lung. Plugs of fibrin and platelet
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microemboli are formed, which release serotonin and prosta-
glandins, with fibrinolysis producing fibrinogen degradation
products-which themselves may injure endothelium. In the
initial stages abnormalities in ventilation and perfusion and
hydrostatic oedema are caused by vasoconstriction of the pul-
monary vessels and microemboli.7 8 In addition the activity of
surfactant is impaired, which may result in collapse of the
lung.9 If the trauma has been severe and the capacity of
the fibrinolytic and reticuloendothelial systems has been
exceeded the obstruction of capillaries and damage to endo-
thelium result in an increase in permeability. The lung tissue
then becomes flooded with oedema of high protein content.
Subsequently cellular proliferation results in obliteration of
the alveoli and capillaries by fibrosis.

Research into the causative factors has been directed towards
identifying a "marker" of incipient adult respiratory distress
syndrome. An increase in the concentration of complement
fragment C5a or of the fibrin degradation product "D" has
been identified in those who subsequently develop the syn-
drome.10 11 We need to know if such indices, or the preceding
haemodynamic changes,'2 can provide a reliable diagnostic
guide. Clearly early diagnosis might make treatment more
effective. Steroids diminish the severity of some of the under-
lying processes if used early but are usually given late. The use
of non-steroidal anti-inflammatory agents may diminish the
release of vasoconstricting prostanoids such as thromboxane
B2.13 Future therapeutic possibilities include manipulation
of the coagulation system to prevent the formation of capillary
plugs or to cause lysis and the use of drugs to reduce the
fibrotic response to injury.

Unfortunately increased understanding of the pathogenesis
of adult respiratory distress syndrome has failed to yield
practical benefits. Currently management is based on intensive
respiratory, cardiovascular, renal, and nutritional support.
We should be aware of the possibility of the syndrome in
patients who show an unexpected respiratory response to
injury. The maintenance of an adequate circulating blood
volume, peripheral perfusion, acid base balance, and arterial
oxygenation is essential. In those who develop progressive
respiratory distress artificial ventilation should be instituted
early. Intermittent positive pressure ventilation with positive
end expiratory pressure has been the mainstay of treatment
and, if used early, has been claimed to reduce severity of the
disease.14 Recent developments such as the use of high
frequency ventilation or intermittent mandatory ventilation
may offer physiological advantages but are unlikely to reduce
mortality. Whatever method of ventilation is chosen, the in-
spired oxygen should be maintained at a concentration just
sufficient to achieve the desired arterial partial pressure of
oxygen (about 10 kPa (75 mm Hg)). Cardiac output and
peripheral perfusion should be maintained by inotropic
drugs, vasodilators, and adequate intravenous fluid. Early
infusion of colloid may offer an advantage over that of
crystalloids but later the type of fluid is probably less impor-
tant than avoiding an increase in pulmonary artery wedge
pressure.2 4 1 A balloon tipped catheter should be inserted into
the pulmonary artery to yield information on oxygen delivery
to the body and allow limited pulmonary angiography to be
performed. The latter may identify filling defects if the disease
has become fulminant.16 Patients with the early, less severe
form of the syndrome usually respond rapidly to ventilation
and support of the cardiovascular system. Within six months

most survivors have virtually normal lung function, though
abnormalities in gas transfer persist.'7

Failure of other organs and sepsis are bad prognostic signs.
The identification and treatment of any septic focus are priori-
ties. The use of prophylactic antibiotics is not advisable
except in patients who aspirate oropharyngeal secretions.'8
Although steroids are frequently prescribed, there is no clinical
evidence that they alter outcome.'9 Experience with extra-
corporeal oxygenation has been equally disappointing, though
interest in the technique persists.20

Respiratory and cardiovascular support save less than half
of those with the adult respiratory distress syndrome and there
are still no firm therapeutic guidelines to prevent its develop-
ment. Further research on the mechanisms of the disorder may
improve this dismal outlook, but at the moment early awareness
of the syndrome (possibly aided by new diagnostic indices)
offers the best prospect for a reduction in mortality.
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