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Prolonged exposure to an epoxy resin
leading to interstitial nephritis

A 51 year old administrator was transferred
with a four week history of malaise and
intractable vomiting. His creatinine had
deteriorated over 10 days from 343 ptmol/l
to 524 jimol/l. There was no notable
personal or family history. He was not

taking any medications or herbal remedies.
Further questioning showed that over the
previous 18 months he had been building
his own aeroplane in a large but enclosed
aircraft hangar. This involved the use

of a blended epoxy resin (SP Ampreg 20)
and the associated SP Ampreg 20
standard hardener (3-aminomethyl-3, 5,
5-trimethylcyclohexylamine and 4, 4'- iso-
propylidenediphenol) (Standard Polymer
Systems). Six months previously he had
developed severe contact dermatitis which
resolved on use of occlusive hand protection.

Physical examination was unremarkable.
Urinary analysis showed 850 mg protein/ 24
hours and negative microscopy. Routine
immunological tests and ultrasound of the
renal tract were normal. Histological examin-
ation of a percutaneous renal biopsy showed
an interstitial nephritis with lymphocytes,
plasma cells, and a few eosinophils. There
was mild interstitial fibrosis.
The patient was started on oral pred-

nisolone at 0.5 mg/kg/day. This was slowly
reduced over eight weeks to 10 mg daily and
the creatinine improved to 155 jmol/l six
months later.
We think that this patient developed inter-

stitial nephritis secondary to inhalation of
volatile substances associated with the use of
an epoxy resin. He had no contact with other
chemicals known to cause this disease. He
experienced general malaise which cannot be
accounted for by the degree of renal impair-
ment, but is consistent with the systemic
effects of resin exposure. Previous severe der-
matitis and systemic symptoms had improved
with the end of direct contact.

Epoxy resins are formed by the condensa-
tion of epichlorohydrin and a diphenol in the
presence of an alkaline hardener. Allergic ill-
nesses, particularly dermatitis, can be caused
either by the resin or the hardening agents.
Contact can be direct or by inhalation of
volatile hydrocarbons.'

Workers chronically exposed to volatile
organic solvents have been shown to have sig-
nificantly more protein in their urine than
controls.2 Cases of acute interstitial nephritis
have been reported associated with volatile
hydrocarbons. Two were related to chronic
exposure in glue sniffers" and one after a

single episode of exposure to polyamide
epoxy high gloss paint fumes.5

Interstitial nephritis is a pathological entity
characterised by a mononuclear cell infiltrate
of the renal tubular interstitium. Although
lymphocytes predominate eosinophilia can

occur particularly when drugs are identified
as the cause. Clinically the picture is of an

acute decline in renal function which can be
associated with heavy proteinuria and periph-
eral oedema. Improvement often occurs after
removal of the offending agent, but uncon-

trolled observations suggest that moderate
doses of corticosteroids hasten recovery.

Recovery should be complete although evi-
dence of interstitial fibrosis at biopsy is asso-

ciated with a poorer outcome.
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BOOK REVIEWS

Screening and surveillance of workers
exposed to mineral dusts. Author/editor:
G R WAGNER. (Pp 68; Price £15) 1996.
Geneva: World Health Organisation. ISBN:
92-4-154498-8.

This is a short booklet on an important topic.
It is based on contributions made by some

two dozen experts participating in a World
Health Organisation (WHO) meeting focus-
ing on asbestos, crystalline silica, and coal
mine dusts. It aims to be a step by step
approach to the development of programmes
particularly for developing countries, where
"... effective measure are not taken because of
a lack of awareness of the problem."
The reader may well wonder whether there

still exist countries in which, even where
multinational giants are not involved either in
financial or advisory roles, management is
sophisticated enough to have mastered min-
ing and fibre processing technology and yet

has succeeded in remaining ignorant of dust
diseases? (For that matter, is it too nihilistic to
think that where the infrastructure for dust
control is absent, that it will be unlikely that
the facilities recommended by WHO would
be available, and if they were, whom would
they benefit?) In the introductory chapter,
medical screening is presented as an integral
part of a disease prevention programme,
intended to detect disease in its preclinical
phase at a stage when its progression can be
reversed. Surveillance is defined as the the
study of trends and distribution of disease
incidence through the systematic collection,
analysis, and evaluation of morbidity and
mortality reports and other data. To it the
authors add the requirements for reporting
findings, and for intervention to prevent dis-
ease.
As a test of the recommendations of the

committee, consider the case of asbestos
workers, where the hygiene standard set to
protect workers remains to be evaluated.
Further, as the author notes, there is
uncertainty about the natural history of
asbestosis so that we do not know whether it
can be detected at a stage where further pro-
gression will not occur if exposure ceases.

This was recognised in the discussions
leading up to the United Kingdom 1969
Asbestos Regulations. The inadequacy of
statutory medical examinations as then prac-
tised and understood was recognised. In their
place, Lloyd Davies was able to obtain agree-
ment for the need for a national longitudinal
survey of asbestos workers, by a few dedi-
cated physicians, that standardized the medi-
cal, radiological, and physiological investiga-
tions. As the examinations were primarily for
research purposes and for the indirect meas-
ures of the effectiveness of the regulations or
their implementation, and could not be
shown to benefit individual workers at risk, it
was agreed that participation should be
voluntary for workers, but mandatory for
employers to permit examination. In parallel,
measures of environmental exposure began
to be collected, and cancer morbidity and
mortality registers were established.

Other times, other ways. Somewhat belat-
edly, the European Community woke up, and
despite the fact that clinical benefit to
individual workers had still not been shown,
and in the absence of advance in treatment of
any of the asbestos diseases since 1969,
directed that asbestos workers shall be
compulsorily examined. According to this
WHO report (annexe 2), United Kingdom
asbestos workers currently undergo primarily
a screening programme with some surveil-
lance. The target of the programme it
declares is to detect asbestosis and pleural
changes. The two yearly medical examination
should include: medical and occupational
histories; chest x ray films; and pulmonary
function tests (forced expiratory volume in
one second and forced vital capacity (FEV,,
and FVC). In fact, Health and Safety Execu-
tive regulations implementing the European
Directive do not prescribe the details of
examination, they are left to the discretion
and clinical judgement of the appointed doc-
tor. (The clock, incidentally having been qui-
etly turned back to the appointed doctor sys-
tem, largely eradicated on 1 February 1973).
The WHO states that the effectiveness of

the United Kingdom programme will be
assessed by published statistics. Annual audit
of the mesothelioma register is certainly pub-
lished, and there has been a mortality analy-
sis of subjects on the asbestos register, but
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contrary to what the reader might understand
from the WHO account, there is no analysis
of clinical, radiological, or physiological data.
Despite the WHO advocacy of surveillance,
the opinions expressed in this booklet on the
value of stopping exposure after developing
recognisable signs of silicosis, coal workers'
pneumoconiosis, coal workers' chronic bron-
chitis, and chronic airflow limitation, are not
much more sanguine than their views on the
early management of asbestosis.
The text and the final recommendations

contain several inconsistencies. For example
to the question: "what is the purpose of the
programme: screening, surveillance, or
both?" the answer given is: "screening and
surveillance should be for non-malignant dis-
eases due to exposure to mineral dust". Yet
elsewhere they state, under surveillance, that
morbidity and mortality reports should be
collected and evaluated. As both silica and
asbestos exposures are associated with malig-
nancy, and unless the authors subscribe to
the asseveration that cancer can only occur
when parenchymal fibrosis is present, then
why not monitor cancer morbidity?
They conclude their booklet much as they

start, with the truism that disease prevention
is a matter of the effective engineering control
of exposure. In the case of agents the natural
history of whose non-malignant diseases is
uncertain, and which possess carcinogenic
potential, then the first essential is to keep
exposures to as low as is reasonably practica-
ble and certainly they should not exceed the
hygiene standard. Where the hygiene stand-
ard has never been adequately established,
then there is the case for evaluating it by a
prospective study of a population large
enough to provide adequate power for meas-
uring the residual hazard with a high degree
of confidence. Surely medical surveillance
requires to be conducted in parallel with
environmental monitoring to produce dose-
response relations for the various effects of
the dusts, yet the text is silent on the subject
of dust measurement.
This booklet provides excellent guidance

on the design and evaluation of question-
naires, and on the limitations ofradiology and
physiology in the monitoring of the progres-
sion of disease. It sets the conditions to be
considered before a screening test is adopted,
that in practice rules them all out. It disarm-
ingly acknowledges the insensitivity of tests to
detect disease, and their inability to detect
early trivial reversible effects. As for the value
of findings from screening in directing medi-
cal intervention, the limitations of prophylac-
tic or therapeutic treatments of silicosis,
asbestosis, and the various respiratory disor-
ders of coal workers are virtually nil. (Belief in
the inhalation of certain other dusts as sover-
eign specifics for silicosis and anthracosilico-
sis, seems to be at present dead.)
This booklet has the hallmarks of the

report of a committee activity, in which the
editor, out of respect, has included the views
of its members even where they are appar-
ently contradictory. With the collection of
contributors listed, there is inevitably a lot of
good material in this publication. However, I
find it difficult to believe that certain
members will be any happier with this book-
let than some of its potential readers.

MORRIS GREENBERG

Topics in Environmental Epidemiology.
Eds: K STEENLAND, D A SAVITZ. (Pp 320;
£37.50). 1997. Oxford: Oxford University
Press. ISBN: 019509564 2.

I am not sure that environmental epidemiol-
ogy is a new subject: perhaps it just seems that
way. Certainly during the past 10 years or so
epidemiologists have focused upon environ-
mental exposures to a range of substances
and have reported several significant associa-
tions. This has provoked brisk debate with a
notable polarisation ofviews. In the air pollu-
tion field the debate has descended to
personal abuse, the correspondence columns
of journals being filled with accusation and
counter accusation. For the non-expert this
has been perplexing; for the regulatory
toxicologist trying to use the results of epide-
miological studies to devise environmental
standards for pollutants, this has been a
nightmare. This new book helps to clarify the
picture and should be read carefully by all
those involved in the field both as practition-
ers of environmental epidemiology and as
users of the results.
The book contains 15 chapters: two intro-

ductory ones dealing with study design and
with meta-analysis, the remainder dealing
with individual problems in detail. The
authors of the chapter on study design
(Steenland and Deddens) deal well with the
problems of confounding and causality.
Clusters are considered in detail and a hand-
some list of reasons why most studies of clus-
ters of diseases are "unlikely to lead to
discovery of environmental causes" is pro-
vided. This is sobering; and yet-as the
authors point out the identification ofclusters
has been the key to the identification of
several important cause and effect relations.
Deciding on the importance of single cluster
still seems tricky. The chapter on meta-
analysis and risk assessment is well written
and important. Meta-analysis is used increas-
ingly often in environmental epidemiology
and it is essential to understand, intuitively or
otherwise, whether it can be satisfactorily
applied to given groups of studies. The
authors deal with difficult questions includ-
ing the advisability of forcing plots of
standardized mortality ratio (SMR) versus
exposure through the origin. The authors
come to a clear conclusion: use a linear
approach (through zero) unless there are
good reasons for not doing so. An important
exception to the use of relative risk models is
provided: cases where the background risk is
very low-for example, mesotheliomata. In
providing an example (airborne nickel and
lung cancer) the authors introduce the
concept of "index of precision": I have not
seen this used in air pollution studies. The
index (ratio of (SMR-1) to the (upper confi-
dence interval of SMR-1)) allows a judge-
ment of the suitability of studies for risk esti-
mation.
The chapters dealing with specific prob-

lems are all interesting. Three deal with out-
door air pollution: Borja-Aburto and Loomis
on ozone, Dockery and Pope on particles,
Sunyer on nitrogen dioxide. These chapters
should be studied by anybody dealing with
these problems: the conclusions may be
unexpected! For particles the case for effects
on health is made; for nitrogen dioxide it is
not, for ozone it is uncertain. Space here does
not allow for detailed comment but these
conclusions are themselves causes for con-
cern in view of the possible effects of air pol-

lutants on the health ofvery many people and
the costs of abatement strategies especially in
developing countries.

Bellinger and Joel Schwartz have contrib-
uted a chapter on effects of lead in children
and adults. In a detailed account the authors
raise the important and often ignored prob-
lem of difference between confounding and
effect modification. Confounding can be
dealt with statistically; effect modification is
more difficult to assess.

In conclusion, this is an excellent book
dealing with an important and difficult area.
Graduate students following masters courses
in environmental epidemiology, those doing
doctoral theses in the area, and all those who
use the results of such techniques should
regard it as required reading.

R I MAYNARD

Occupational, Industrial and
Environmental Toxicology, 1st Edition.
Eds: M I GREENBERG, R J HAMILTON, S D PHILLIPS.

(Pp 600; £64.00). 1997. St Louis: Mosby
Year Book Publications. ISBN:
0-8151-3929-2

This is the first edition of a new American
textbook and is unlike any other current text-
book of toxicology. The editors have drawn
together a team of authors, predominantly
from the United States, to rewrite Ramazzini:
they have succeeded to a greater extent than I
would have thought possible. The book is
large, more than 600 pages, enlivened by not
always appropriate photographs and a lot of
common sense. Instead of discussing prob-
lems compound by compound the book pro-
ceeds occupation by occupation. Thus, ath-
letes, exterminators (rat catchers), florists
and groundskeepers, mechanics, pediatric
laborers (children not paediatricians), and
zookeepers join the familiar ranks of plumb-
ers, coal miners, hairdressers, and dryclean-
ers. This is an extraordinary coverage (37
separate chapters: 1 to each occupational
group) and some repetition has been una-
voidable. This probably does not matter as
most readers will turn up specific chapters
rather than reading cover to cover. The style
is readable but rather light weight in places.
The authors are often very definite about
problems on which consensus has not yet
been reached. For example, are we sure that
chronic OP toxicity (mixed motor and
sensory neuropathy) can follow "minimal
exposures that required no treatment"? The
chapter on military personnel interested me.
An excellent discussion is provided of many
problems: did you know that "snipes" are
naval boiler technicians and that they see lit-
tle daylight on United States naval vessels?
Clausewitz is quoted on the "fog" and
"friction" of war. This is important and civil-
ian commentators forget that during war, in
the words of Clausewitz, "Everything in war
is simple, but the simplest thing is difficult".
The section on chemical weapons is odd. The
Readers' Digest is quoted on new Russian
chemical weapons including "Novichok"
although the identity and effects of this com-
pound are not revealed.

Chapters on outdoor and indoor air pollu-
tion are provided. These are up to date and
clear. In indoor air pollution a useful subsec-
tion on behavioural syndromes (sick building
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