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Occasional Survey

A Perspective View on Widespread Pulmonary Fibrosis

MARGARET TURNER-WARWICK
Acute "Hammon-Rich" Syndromet

(acute diffuse interstitial fibrosis of lungs)
British MedicalJournal, 1974, 2, 371-376

Widespread fibrotic scarring occurs as a final stage of healing
in many different types of tissue damaging injury to the lung.
In some cases the acute stage may be short-lived; in others the
active process may continue alongside the fibrosing response
over prolonged periods. In either event the resulting fibrosis
progressively impairs lung performance and often leads to
premature death.
At first sight it may, therefore, appear to be a somewhat

nihilistic exercise to focus upon the scar tissue stage of disease
when control and treatment of the earlier processes are of so

much greater importance. The topic is justified on simple
clinical grounds. Patients are seen regularly presenting with
far advanced widespread fibrosis of the lungs with gross venti-
latory and circulatory impairment, in whom at this stage no

form of treatment can alter their relentless downhill progress.
The lack of appreciation of the hazards of allowing the more

acute widespread changes to continue is understandable be-
cause, owing to the great ventilatory reserves of the lung, symp-
toms may be absent or relatively slight. Even when the potential
dangers are recognized, the best methods to monitor progress
or regression of disease in the aknost asymptomatic patient are

not yet fully known. Nevertheless, even with this limitation, all
too often little or no systematic attempt is made to supervise
these patients, even with the techniques which are readily
available. Serial assessment of lung performance at rest
is in any case a relatively crude yardstick, and is often measured
only at irregular intervals; standardized exercise tests are rarely
used, and all too often too much reliance is placed on the chest
radiograph, which also reflects only relatively gross changes.
In any case chest x-ray films are but shadows, and the extent
to which they can indicate the presence of fibrosis as distinct
from more acute reversible inflammatory lesions is, with a few
notable exceptions, limited.

This lecture will emphasize the great variety of entirely
distinct processes which may initiate widespread fibrosis in
the lungs, will examine the intriguing problem of its selective
distribution-favouring characteristically the upper lobes in
somediseases and the lower lobes in others-and will consider the
known factors which influence the rate of progression of these
lesions.

Wide Variety of Initial Acute Disorders

I shall discuss especially the problems of widespread fibrosis as

opposed to focal scarring, because there has recently developed
considerable confusion regarding terminology and sometimes
this has led to lack of appreciation of their widely varying
underlying pathogenesis (see chart).

Chronic 1Hamman-Rich" Syndrome
(Synonyms: Chronic interstitial pulmonary fibrosis?

Cryptogenic fibrosing alveolitis3)

Mural -O Desquamative

WIDESPREAD PULMONARY FIBROSIS

tt
Pulmonary qranulomata

(many causes)

Pulmonary exudates
(many causes)

I norga nic dust
inhalation

(pathology of
early and acute
changes often

uncertain )

t
Other types of
lung injury

Pathogenesis of Widespread Fibrosis

Hamman and Rich' described a group of cases of unknown
cause which ran an acute fatal course over a few months and
which they termed "acute diffuse interstitial fibrosis of the
lungs." Subsequently, many cases with similar clinical and
pathological features have been seen which have run a more

protracted course over several years. To distinguish these more
chronic cases, the term interstitial pulmonary fibrosis2 4 or

more recently cryptogenic fibrosing alveolitiss has been applied.
These terms were originally intended to describe -those cases

of unknown cause presenting with certain well-defined clinical,
functional, radiographic, and pathological features and were

not intended as synonyms for widespread pulmonary fibrosis
from any cause. Grave hazards to understanding lie in using
the term "fibrosing alveolitis" unselectively for any chest radio-
graph showing persisting widespread shadows.
Widespread pulmonary fibrosis must, therefore, be recognized

as a final common end stage of tissue response, from a wide
variety of more acute lesions occurring in the lungs. Many, but
not all, of these cases may be grouped broadly into four main

categories:
(1) Granulomas from many causes-for example, extrinsic

allergic alveolitis, sarcoidosis, beryllium, etc.
(2) Alveolar exudates affecting both the alveolar walls and

alveolar spaces, resulting from many agents-for example,
drugs, persisting left ventricular failure, chronic renal failure,
etc.

(3) Lesions caused by fibrogenic inorganic dusts-for ex-

ample, asbestosis, silicosis.
(4) Unknown-for example, cryptogenic fibrosing alveolitis.
The rates of progression from the acute lesions to fibrotic

healing and the macroscopic distribution of end stage fibrosis
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varies greatly but are often characteristic of the particular
initiating agent.

Pulmonary Granulomas

A granuloma may be defined as a focal nodule composed of
elements contained in granulation tissue-namely, cells of the
macrophage/histiocyte series, together with other inflammtory
cells, particularly lymphocytes but with some fibroblasts; the
histiocytes have been shown to be of blood origin" and may
coalesce to form multinucleate giant cells.

It is important to distinguish between "foreign body" and
"sarcoid type" granulomas in the lung.
The former occurs as a chr3nic -inflammatory response towards

insoluble and persisting foreign material and is characterized by
many inflammatory cells together with large irregular giant cells with
very many nuclei and containing easily identifiable ingested particles.
In contrast, the "sarcoid type" show a characteristic uniformity of
structure: epitheloid, histiocytic cells predominate and these may
coalesce to form giant cells of the ghans type with less obvious
inclusions, though Schaumann and asteroid bodies may be present.

Experimental work on granuloma formation has shown that, de-
pending on the initiating agent, the rate of turnover of histiocytes
may be high or low, and that chronicity depends on three groups of
factors-namely, sustained recruitment from the marrow (especially
in high turnover granulomas); mitotic division of histiocytes within
the granuloma (which is then marrow-independent); and longevity
of the histiocyte/macrophage cell,6 which may be influenced by
many fa-tors. Not surprisingly therefore granulomas appear in the
lung under several quite distinct immunological,circumstances. For
instance, in the classic example of Mycobacterium tubercalosis where
a type IV cell-mediated delayed hypersensitivity response has been
stimulated, non-caseating granulomas may on certain occasions be
found. Recent experimental work supports these clinical observations
and has shown granuloma formation after injection of bentonite
particles coated with soluble antigens of M. tuberculosis (and other
antigens) into previously sensitized animals; the development of gran-
ulomas correlates well with the appearance of delayed hypersensitivity.7

Different types of agent cause a different distribution of granu-
lomas in lymph nodes, depending in part on the different types of
immunological responses of the host.' From expermental and
clinical observations on lepromatous lesions, Turk suggests, for
instance, that the histological pattern of disease is closely related to
the balance between cell-mediated and antibody types of immuno-
logical response.8 Briefly, the lesions of lepromatous leprosy are
characterized by numerous histiocytes but very few lymphocytes;
delayed hypersensitivity responses are severely depressed but anti-
body can be demonstrated easily; and leprosy bacilli are very num-
erous in the tissues. At the other end of the spectrum, in "tuber-
culoid" leprosy the lesions contain very numerous lymphocytes;
delayed hypersensitivity is highly developed; and leprosy bacilli can
be found only with great difficulty. Turk has postulated an inter-
mediate stage where a "sarcoid type" granuloma may develop when
there is a partial deficiency of cell-mediated immunity such as to
decrease but not eliminate antigen-antibody production, however,
being well maintained. Thus a balance between deficient host re-
sponse and antigen persistance may explain the finding of this type
of granuloma in relation to many different initiating agents as des-
cribed by Jones Williams. '

For instance, in sarcoidosis there is now ample evidence of in
vivo depression of cell-mediated hypersensitivity, as indicated by
reduced delayed skin test responses, and of in-vitro depression by
impaired T-cell response to phytohaemagglutinin. B-cell performance
appears to be well maintained, not only as measured by antigenic
challenge'" but also by the increased numbers of B-cells seen in
differential peripheral blood lymphocyte counts."' An analogous
deficiency of cell-mediated immunity has also been shown in chronic
beryllium granulomas.

Possibly other patterns of immunological imbalance may also be
shown t determine sarcoid-type granuloma formation, because
pulmonary granulomas are seen m some cases of hypogamma-
globulinaemia, wlea cell-mediated immunity is intact and may in-
deed be compensatorily increased.1'
The full pattern of host response in granulomatous extrinsic al-

lergic alveolitis due to inhalation of organic dusts now needs to be
looked at. This form of tissue response occurs after inhalation of
organic dusts or moulds of critical particle size (usually around 1-2 tL
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diameter) or of soluble foreign proteins. Antibody response to the
dusts can be demonstrated easily and skin and bronchial challenge
tests suggest that a type III, "Arthus" reaction occurs initially.13
Whether the granuloma formation in the lung is due to a persisting
type III reaction in the tissues or whether associated abnormalities in
cell-mediated immunity (either a relative decrease as an sarcoidosis
or an increase with a type IV tissue response) now needs to be studied.

Whatever the causal agent and whatever the exact immuno-
pathogenesis, the distribution of these various granulomas in the
lung is, in the acute stages, usually very widespread and affects
all zones. By contrast, however, as fibrotic scarring occurs the
distribution becomes far more localized than the pre-existing
acute granulomatous lesions, predominantly in the upper zone
(fig. 1)-though exceptional cases do occur. The contrast be-
tween the widespread distribution of the initial lesions and the
more localized, more focal fibrosis is central to the problem of
fibrogenesis and will be discussed again later.

FIG. 1-Predominant upper zone changes in a patient with extrinsic
allergic alveolitis.

Pulmonary Exudates

There are many different causes of persisting exudative in-
flammatory lesions in the lung which, if persistent, result, in
widespread fibrosis of the alveolar walls. The initial insult to
the pulmonary capillary bed is very varied and includes direct
cytotoxic damage by chemicals, drugs, or invading organisms;
hypersensitivity reactions; intravascular coagulation; and
haemodynamic factors. Some of these are set out below:

Drugs
Cytotoxic:

busulphan, bleomycin, hexamethonium, oxygen, etc.
Hypersensitivity;

nitrofurantoin, salazopyrine
Chemicals

Cytotoxic:
beryllium, vanadium.

Recurrent inhalation of gastric and oesophageal contents, including
mineral oils

hiatus hernia, oesophageal lesions.

Widespread Inflammatory exudates by tissue damaging organisms
viral pneumonia.

Disseminated intravascular coagulation
fat embolism, "shocklung."
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Unexplained chronic inflammatory exudates of possible immunological
origin

idiopathic haemosiderosis, systemic lupus erythematous and
acute cryptogenic fibrosing alveolitis.

Continued elevation of left atrial pressure
mitral valve disease, systemic hypertension, chronic renal

failure.

In all, the initial acute inflammatory exudate is either asso-
ciated with sufficient tissue necrosis or sufficient persistance of the
active injurying agent to stimulate fibrotic scarring rather than
resolution. In some, the initiating agent reaches the lung by
inhalation but in most the damaging agent gains access through
the pulmonary circulation.

In many instances fibrous thickening of the alveolar walls
occurs without disturbance of the normal configuration of
alveolar architecture of the lung, though in the later stages
structural disorganization is seen. Irrespective of the cause or
the exact mechanism of tissue damage, most chronic pulmonary
exudate lesions result ultimately in fibrosis, particularly of the
lower lobes (fig. 2). This characteristic lower lobe distribution
leads to a rather typical clinical and functional pattern, which
contrasts with the upper lobe fibrosis resulting from granulo-
matous disease.

U5~~~~~~~~~~~~~~~~~~~~~~~~~.. ........ .......

FIG. 2-Chest radiograph from patient with cryptogemic fibrosing
alveolitis, predominantly of lowor zone shadows.

When basal exudate or alveolar wall thickening predominates,
audible basal crepitations are typical, while in widespread
granulomas or upper lobe fibrosis they are scanty. Forjacs14 has
suggested that their production depends on sudden changes in
airflow at the end of inspiration and is related to pressure
changes occuring in air passages closed or nearly closed during
the previous expiration. The gravitational forces on the lower
lobes tend to accentuate narrowing of the smaller airways at the
end of expiration, particularly when the functional residual
capacity is reduced by localized pathological changes.

In the upper lobes the effects of gravity are less and the more
negative intrathoracic pressure of the lung over the upper lobes
tends to hold the airways open and crepitations are absent or
much less prominent. Widespread granulomatous lesions
have less effect on the resting lung volume than widespread
exudates, possibly because the lesions tend to be distributed
particularly in the perivascular peribronchial tissues so that
changes dependant on the physiological behaviour of the alveoli
are less marked. These features together tend towards
relatively well-preserved lung volumes and pulmonary
mechanics, at least in the early cases.

Fibrogenic Inorganic Dusts

It is well recognized that certain inorganic dusts such as coal,
iron, and tin may be inhaled and deposited in the lung with
minimal evidence of tissue damage. Many others including free
silica and asbestos cause a more dramatic tissue response with
appreciable fibrosis, often in a pattern characteristic for that
particular dust. The factors determining the fibrogenicity of
some of these dusts have been intensively studied both in vivo
and in vitro; only a few salient experiments suggesting some
intriguing possibilities can be discussed here.

In-vitro studies of macrophages in tissue culture have shown that
quartz particles impair macrophage motility and cause cytotodcic
changes.' Electronmicroscope studies of these cells have demonstrated
quartz lying freely in the cytoplasm after causing rupture of the phago-
somal membrane. Moreover, acid phosphatase normally found only
within lysosomal granules has been identified in these experimmnts
distributed diffusely throughout the macrophage cytoplasm."1
These findings show the extent of damage to the phagosomal

membrane by silica-containing material. Supernatant fluids from
macrophages cultured with silica have shown two properties: a
lipid constituent, which appears to stimulate macrophage turnover
from the reticulo-endothelial system; and a non-lipid-soluble factor,
which increases hydroxyproline production from fibroblasts in
tissue culture.'7 From these experiments Heppleston"8 has postulated
that the fibrogenicity of silica depends on its cytotoxic effects on the
macrophage cell and subcellular membranes and the resulting
soluble factors stimulate both the formation of collagen fibres from
fibroblasts and the further accumulation of macrophages in the area.
These studies on the biological behaviour of cells in relation

to fibrogenesis emphasize the potential importance of alveolar
macrophage handling of foreign particles in the development
of fibrosis of the lung, and may apply equally to lung
damage from non-industrial causes.

Quantity, Size, and Form of Inorganic Dusts

The amount of fibrosis in inorganic dust disease in man is
certainly dose-dependant and, in general, heavy exposure is
necessary before substantial fibrosis occurs. A critical particle
size is also necessary for maximum retention in the lung. De-
position of large particles on the bronchial wall leads to rapid
clearance by the ciliary escalator. Inhalation of extremely small
particles, on the other hand, allows minimal surface impact and
minimal retention. Particles of around 1-0-2-0 IL diameter appear
to be the critical size for maximum retention in the alveoli"9
whence clearance depends almost entirely on macrophage
handling.

Nevertheless, by contrast, fibres even of considerable length
(up to 30 ta) may be retained in the depths of the lung. If the
dust is cytotoxic to macrophages, the scene is obviously set for
the sequence of cellular changes leading to fibrosis; the con-
sequent failure of particle elimination by macrophages; and
hence long-persisting cytotoxic damage in the tissues.

Distribution of Lung Fibrosis with Inorganic Dusts

While a peripheral rather than a central fibrosis, as is seen in
whole lung sections, might easily be accounted for by the easier
clearance of more central regions of the lung, the uneven dis-
tribution between upper and lower lobes is more difficult to
explain. Observations on coal miners and asbestos workers have
shown that the distribution of dust is fairly uniform throughout
all regions of the lung,20° 22 and yet the distribution of fibrosis in
inorganic dust disease is virtually never uniform and is more-
over often very characteristic of a particular dust. For example,
the whorled nodules of fibrosis occuring predominantly in the
upper lobes is characteristic of lungs exposed to silica dust
(fig. 3). Progressive massive fibrosis in coalminers occurs also
predominantly in the upper lobes, while the fibrosis of asbestosis
is mainly in the lower lobes (fig. 4).
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amount of tissue damage caused by a separate agent-M*
tuberculosis, in his particular studies.26

- -T_iLWge.a5j^. .;;^, t If upper zone and nodular fibrosis in coalminers and those with
silicosis can be explained on the basis of slower clearance, other
explanations have to be sought for the diffuse non-focal lower
zone fibrosis of asbestosis. Beattie and Knox22 have demon-
strated the uniform distribution of inhaled asbestos fibres
between upper and lower lobes, so retention in areas of greater
ventilation is not likely to be the whole answer. It is tempting
to postulate that the early damage to the lung in human as-
bestosis is, at cell level, fundamentally different to that caused

t;^ti>$,g',, .;6< # by some other inorganic dusts.
Beck et al.26 have shown an increase in capillary permeability

by chrysotile fibres sufficiently severe to allow red cell diapedesis
through the capillary wall into the tissues, and this might ex-
plain why the distribution of fibrosis in asbestosis is similar to
that seen in other types of chronic inflammatory exudates. The
presence of Kerley B lymphatic lines on the chest radiograph of
some patients with asbestosis2 7-as well as on those of patients
with other chronic exudates-and the striking desquamative

FIG. -Whorled nodules of fibrosis in silicosis. From upper lobe, changes seen in occasional cases, would support this suggestion.
Other explanations for the predominantly lower zone dis-

I., -A,~~ ~ ~ ~ ~ ~

FIG. 4-Diffuse alveolar wall fibrosis n asbestosis. From lower lob.

These observations pose two questions. Firstly, why should
dust inhaled fairly uniformly or indeed initially with preference_
for the more highly ventilated lower lobes cause fibrotic changes i
in the upper lobes ? Slower particle clearance from the upperJ M D
zones is an obvious but unproved explanation. Secondly, why li
should dust inhaled uniformly into the lung cause localized and4 i
nodular fibrotic changes? The answer to this is likely to depend R
on the initial phagocytic uptake and transport or particles. In
silicosis, for instance, the early fibrotic nodules appear in i S I_
association with peribronchial lymphoid tissue, macrophages (
containing silica having migrated from the alveoli and become *8S 1
lodged in lymphoid aggregates. Once nodular scarring has t< il Ma _1
begun, proably this forms a focus for further fibrosis; due either t; 1
to retention of cytotoxic dust or to the self-perpetuating host ;- * _i
responses.

Using jimmunofluorescent methods, Perns25 showed gamma- 5 ;
globullin and complement within the fibrotic nodules of silicosis hl1
and also antiglobulins (rheumatoid factors) in the lesions and ,
in the serum of these patients. Whether these deposits play a 11
secondary part in promoting further local tissue responses is 7'l'
unproved but is an obvious possibility. A somewhat similar
thesis has been proposed by Burrell et al.,24 who in a series of
studies have shown antilung antibodies (which are largely anti- 'bt
collagen antibodies) in a high percentage of miners with coal-
miners' pneumoconiosis. In a series of animal experimnents FIG. 6-Predominant lower lobe fibrosis in a coalminer. Whole lung
Burrell has also shown that these antibodies can augment the section.
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tribution in asbestosis such as secondary bacterial infection have
been proposed but lack clinical support.

So far we have discussed some of the challenging problems
presented by looking at the characteristic distribution of fibrosis
due to different agents. Of equal importance is the atypical dis-
tribution seen in individual cases. For instance, the occasional
case of asbestosis where the fibrotic lesions are almost exclu-
sively peribronchiolar (fig. 5), the coalminers presenting with
basal fibrosis rather than upper zone dust deposition (fig. 6),2'
or the occasional case of lower zone fibrosis in beryllium disease
and extrinsic allergic alveolitis. Do these exceptional changes
relate to special conditions of exposure or to an unusual host
response ?

Factors Influencing Rate of Progression

Once again there is relatively little information about the factors
determining the rate of progression, but the clinical facts em-
phasize how variable this may be under different circumstances.
In general, fibrogenic inorganic dust disease develops faster in
those more havily exposed. Further, once fibrosis (as opposed to
simple dust deposition) has occurred, progression will continue
after removal from exposure. In the case of inorganic dusts,
retention of cytotoxic dust in the lung may in itself be enough
to cause continuing fibrosis, but in the case of soluble agents,
such as avian protein, the persistence of antigen is more difficult
to accept. Undoubtedly, however, many patients with progres-
sive extrinsic allergic alveolitis are seen in whom progressive
lesions develop after removal from antigenic exposures.

Is this progression due to continuing activity either by per-
sisting antigen, particularly in a "low turnover" granuloma, or
to self-perpetuating host responses ? Alternatively, is this
clinical "progression" not due to continued activity but a
progressive contraction due to fibrotic healing-a process
nevertheless leading to a far greater interference with ventilation
and perfusion than the pre-existing more acute lesions ?
The rate of progress also varies greatly depending on the nature

of the active process. In sarcoidosis, for instance, progression
is usually slow and in spite of granulomas persisting or recurring
over very many years, appreciable clearing may still be obtained
with corticosteroids. In other individuals progression, however,
occurs rapidly. Possibly these differences are due to different
rates of histiocyte turnover within the various forms of granu-
loma. In cryptogenic fibrosing alveolitis, extreme variability is
seen from case to case. Some are fatal within a year or two and
others persist without apparent progression for over 15 years.
Even in those cases due to inorganic dust exposure where

many of the factors determining a fibrogenic response can be
specified, there is much patient-to-patient variation. For in-
stance, Becklake et al.2" showed that even among their most
heavily exposed asbestos workers only a proportion developed
clinical asbestosis and of those affected the extent of lung in-
volvement varied greatly. Thus, even in those cases where there
is a strong dose/response relationship to the development of
pulmonary fibrosis, there is at the same time a large element of
individual host susceptibility.

Host Response to Pulmonary Fibrosis

We are certainly a very long way from understanding this most
important aspect of chronic lung disease, and much work needs
to be done in a very wide range of basic scientific fields. Early
studies by Caplan" first drew attention to the extent that the
pathological changes in the lung due to coal dust might be
modified when certain forms of circulating non-organ-specific
autoantibodies (rheumatoid factor) were present. The close
relation between the pulmonary lesions and these antiglobulins
was emphasized by the findings of Wagner and McCormick,31
who demonstrated plasma cells containing rheumatoid factor
in the neighbourhood of progressive massive fibrosis lesions of
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coalminers. The presence of globulins, antiglobulins, and com-
plement in the fibrotic nodules of silicosis32 has already been
mentioned. Widespread fibrosing alveolitis is also seen in
patients with rheumatoid arthritis without industrial exposure
and rheumatoid factor may be detected in about 15% of patients
with cryptogenic fibrosing alveolitis without arthritis.33

Studies on patients with asbestosis34 35 have also shown an
increased prevalence of rheumatoid factor. The host capacity to
produce rheumatoid factor thus features as a recurring pheno-
menon in many but not all forms of widespread fibrosis. Its
exact role in immunopathogenesis still remains to be explained.

Other forms of autoantibodies have also been found in various
forms of pulmonary fibrosis. Studies in our laboratory have
shown antinuclear antibodies not only in cryptogenic fibrosing
alveolitis (40%) and in asbestosis (25%), but also in small groups
of patients with coalminers' progressive massive fibrosis and
acute silicosis.33 36 37 These antibodies do not seem to occur in
exposed but unaffected individuals.

Experimental work has suggested that antinuclear antibody
may play a part in accelerating progression of disease initiated
by a separate factor.'8 Whether this is so in human lung disease
can be proved only in a prospective study and this is now being
done in a group of patients with asbestosis.

Therapeutic Implications

From the foregoing discussion many therapeutic principles may
be established. Early detection and elimination of fibrogenic
hazards to the lung are imperative if irrevocable damage is to be
avoided. Treatment must be started at a stage when extensive
irreversible damage has not already occurred. This requires
scrupulous monitoring, especially of those cases in which
treatment is to be witheld on the valid argument that spon-
taneous remission may occur-as is often the case in extrinsic
allergic alveolitis or sarcoidosis. When symptoms have developed,
fibrosis is often already well advanced, particularly in slowly
progressive lesions. Thus a critical assessment of the only slightly
disabled patient is of extreme importance. This inevitably leads
to the problem of long-term management with potentially
dangerous drugs in relatively asymptomatic patients. Thus the
physician must balance the hazards of therapy against the irre-
vocable consequences of withholding therapy until it is certainly
too late.

In this dilemma lung biopsy may provide very useful in-
formation in properly selected cases. If a reasonable sized
sample is obtained, it can give some indication as to the potential
reversibility of the lesion and is often a more secure basis for
treatment than relying on the patient's symptoms and the radio-
graphic appearances alone. Needle biopsies rarely give sufficient
material to be representative and may thus be very misleading.
My personal preference is for an open biopsy when the degree
of activity of a lesion is to be assessed and where pathognomonic
appearances of a diagnostic category are of less importance.
In other contexts, of course, when pathognomonic histology is
suspected, as in sarcoidosis, alveolar proteinosis, or Pneumo-
cystis carinae, a drill biopsy may be entirely adequate for diag-
nostic purposes and the less major procedure will save the patient
the considerable inconvenience of open biopsy.

Conclusions

The development of widespread pulmonary fibrosis presents
many fascinating and important unanswered questions. These
are not only of academic interest but are of vital relevance if we
are to understand and so prevent the relentless progressive
changes seen in too many patient in whom there has been
widespread lung damage owing to a wide variety of inhaled and
circulating agents. The central questions in any particular case
remain: how far is fibrosis occuring as the result of persisting
activity of the initiating factor (due either to persisting exposure
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or to persisting activity by retained particles in the lung), and
how far is progressive fibrosis no more than progressive healing ?
How far does the perpetuating fibrosis depend on secondary
factors and no longer on the initiating agents-for example,
intravascular coagulation or various types of autoallergy-and
what is the nature of the variation of host responsiveness that
allows one patient to be affected so much more severely than
another ?
When we know the answers to these we will be in a stronger

position to develop new and safer forms of early and effective
control.
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Today's Treatment

Blood and Neoplastic Diseases

Other Purpuras

P. BARKHAN
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The second main group of causes of thrombocytopenia is that
due to increased platelet destruction.2

Autoimmune Thrombocytopenia

The idiopathic variety of autoimmune thrombocytopenia
(I.T.P.) may present acutely with widespread purpura and
frank bleeding-epistaxis, haematuria, menorrhagia, and gas-
trointestinal bleeding-or it my be chronic with minimal
purpura but with troublesome epistaxes or menorrhagia.

Guy's Hospital, London S.E.1
P. BARKHAN, M.D., F.R.C.PATH., Consultant Haematologist

ACUTE I.T.P.

Acute I.T.P. is of-ten .self-limiting but corticosteroids may
hasten recovery and a short course of prednisolone, 0 75 mg/
kg for a week, is worth using. The daily dosage should then
be reduced gradually by 2-5 mg weekly. A more rapid reduc-
tion may be followed by relapse. If much blood has been lost,
appropriate amounts of whole blood, preferably fresh, will
need to be given but platelet transfusions are not usually used
unless bleeding is life-threatening.

In children, I.T.P. may occur several weeks after one of
the acute infectious fevers, such as chickenpox, measles, or
rubella, or occasionally after glandular fever or cy-tomegalo-
virus infections, and then usually resolves spontaneously in
three to six weeks. Clinical improvement often precedes a rise
in the platelet count.

CHRONIC I.T.P.

Chronic I.T.P. usually arises insidiously, but occasionally it is
a sequel of acute I.T.P. Patients with platelet counts above
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