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Serum iron and iron kinetics in coalworkers with complicated pneumoconiosis

TABLE 1
SErRUM IRON, T.I.B.C., AND SERUM IRON/T.I.B.C. % IN COMPLICATED PNEUMOCONIOSIS COMPARED

WITH CHRONIC NON-SPECIFIC LUNG DISEASE

67

Serum iron T.I.B.C. Serum iron|
(pg./100 ml.) (png./100 ml.) T.I.B.C.
%
Mean values in:
Group 1 Complicated pneumoconiosis 74-7 308-7 246
la Seropositive cases .. 54-1 308-6 185
1b Seronegative cases 93-7 308-8 30-2
Group 2 Chronic non-specific lung disease .. 1079 396-4 282
Differences in means between:
Groups 1 and 2 .. 332 87-7 36
t =231 t = 361 t =090
P <005 P <0-001 N.S.
Groups l1a and 2 53-8 87-8 9-7
= 3-32 t = 2-81 t =220
) P <0-01 P <001 P<0-05
Groups 1b and 2 e 14-2 876 2:0
t =078 t =297 t =041
N.S. P <0-01 N.S.

(nia = 11, nyp = 12, n, = 6)

of injected °°Fe in individual cases are shown in
Figure 1. It is at once apparent that the seropositive
cases have greatly increased rates of clearance
compared with group 2, whereas the seronegative
cases occupy an intermediate position. Expressing
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these clearance rates in terms of the clearance
constant (Table 2), this was found to be raised for
the whole group of patients with complicated
pneumoconiosis, the increase being particularly
marked in the seropositive group. In this group the
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FIG. 1. Clearance graphs showing rates of disappearance of injected 3°Fe in in-
dividual cases. 1a. Complicated pneumoconiosis seropositive cases. 1b. Complicated

i i
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pneumoconiosis sero-negative cases. 2. Chronic non-specific lung disease.
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TABLE 2

PLASMA IRON CLEARANCE AND TRANSPORT IN COMPLICATED PNEUMOCONIOSIS COMPARED WITH
CHRONIC NON-SPECIFIC LUNG DISEASE

Clearance Total iron
constant transport rate
(mg. Felday/kg.)
Mean values in:
Group 1 Complicated pneumoconiosis .. .. .. 0-965 0-701
la Seropositive cases . .e .. .. 1-156 0-673
1b Seronegative cases .. .. .. . 0-710 0-738
Group 2 Chronic non-specific lung disease. . 0-533 0-573
Differences in means between:
Groups 1 and 2 0432 0-128
t = 2:46 t = 0-89
P <0-05 N.S.
Groups 1a and 2 0-623 0-100
t = 3-24 t =082
P<001 N.S.
Groups 1b and 2 0-177 0-165
t =230 t =088
P <005 N.S.
(n;a = 8, n;» = 6, n, = 6)
clearance constant was more than twice the normal
value = |% J ® Group 1a X X
. . 5 O Group 1b X
However, when the results of these experiments 9 x Group 2 x
were expressed in terms of the total iron transport 7 ° /
rate, thus taking into account the serum iron levels, £ . X ¢-X0" . o
no significant difference was found between the 7 ° o
groups. In fact, the total iron transport rate was ‘g’ ° *
slightly (but not significantly) higher in complicated 5 }- ®,
pneumoconiosis, thus the increase in iron clearance -3
rate more than adequately accounted for the reduced s
serum iron levels in these patients. This relationship =T
between serum iron levels and iron clearance is OO 5 100 150

further shown in Fig. 2, in which half clearance times
are plotted against serum iron levels. A highly

TABLE 3

PERCENTAGE DOSE OF RADIO-IRON UTILIZED FOR
EFrecTIVE RED CELL PRODUCTION

No. of % *°Fe
Description of subjects subjects utilized for
R.B.C.s
Complicated pneumoconiosis 8 84-8
(75-5-97-3)
Chronic non-specific lung disease 3 71-9
(65-4-77-6)
Normal range 70-90

(Normal values from Bothwell and Finch (1962) Iron
Metabolism, Churchill, London.)

Serum iron (pg./IOOMI.)

FIG. 2. Correlation between serum iron levels and half
clearance time.

significant correlation was found between these two
variables (r = 0-68, P < 0-001).

Table 3 shows the results of experiments measur-
ing the percentage dose of radio-iron utilized for
effective erythropoiesis. The number of experiments
was small and the results have not been subjected to
statistical analysis. However, it is apparent that the
percentage utilization was not reduced in cases of
complicated pneumoconiosis. In all eight cases
studied, it lay within or above the normal range and
the mean value was higher than in the three cases of
chronic non-specific lung disease studied.
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Discussion

Caplan (1953) first drew attention to the association
between complicated pneumoconiosis, often with a
characteristic radiological appearance, and rheu-
matoid arthritis. Recent work by Wagner and
McCormick (personal communication) using im-
munofluorescence and other techniques also tended
to support the view that some cases of complicated
pneumoconiosis, with or without rheumatoid
arthritis, had a background of immunological
disturbance. Clinical manifestations of rheumatoid
arthritis were very variable in the patients studied in
the present series. In the seropositive group,
arthritis of moderate severity was present in only
three patients, minor symptoms and signs were
present in a further five patients, while the remaining
three patients had no arthritis at all. Although there
is no direct evidence that the changes reported in
this paper were due to an immunological abnor-
mality, it is interesting to note that the changes were
much more marked in the group exhibiting a positive
serum rheumatoid factor. It seemed therefore
appropriate to discuss these findings in relation to
similar changes in rheumatoid arthritis.

Serum iron and T.I.B.C.

The considerable amount of data on changes in these
parameters in various disease states has been
reviewed by Bothwell and Finch (1962). Although
it might be supposed from the finding of low serum
iron levels that iron deficiency is common in coal-
worker’s pneumoconiosis, the reduction in T.I.B.C.
contrasts sharply with the situation in iron deficiency,
in which the T.I.B.C. is consistently and often
markedly elevated.

Iron metabolism and other haematological aspects
of rheumatoid arthritis have been reviewed by
Pitcher (1966). The situation is complex. True iron
deficiency undoubtedly occurs in a minority of
patients. The factors involved include gastro-
intestinal tract bleeding as a result of corticosteroid
and salicylate therapy, and the fact that many
female patients belong to an age group in which iron
deficiency is common. Defective iron absorption has
also been suggested (Roberts, Hagedorn, Slocumb,
and Owen, 1963). However, there remains a large
group of patients in whom the low serum iron levels
cannot be attributed to iron deficiency. Richmond,
Gardner, Roy, and Duthie (1956) found that tissue
iron stores were frequently normal or increased in
the presence of low serum iron levels. In general, the
reduction in serum iron levels appears to be related
to the activity of the rheumatoid process and the
T.I.B.C. is normal or slightly decreased. This is a
situation similar to thc present findings in com-
plicated pneumoconiosis. The basic abnormality
may well be a failure to mobilize tissue iron or a

failure for plasma transferrin to bind the iron that
is available, rather than a simple iron deficiency.

Iron clearance, transport, and utilization

The increased plasma iron clearance rates in the
presence of low serum iron levels may be interpreted
as a compensatory phenomenon, ensuring a normal
supply of iron to haemopoietic tissues. This finding,
together with the normal percentage dose of injected
radio-iron appearing in circulating red cells, clearly
indicates that the red cell precursors are well able to
utilize iron that reaches them fully bound to plasma
transferrin. Erythropoiesis, as judged by the results
of these experiments, is normal or slightly increased
in cases of complicated pneumoconiosis. Similar
findings have been reported in rheumatoid arthritis
(Freireich, Ross, Bayles, Emerson, and Finch, 1957;
Weinstein, 1959).

Conclusions

It seems reasonable to conclude that complicated
pneumoconiosis is associated with an abnormal
pattern of iron metabolism. Despite low serum iron
levels the pattern is not typical of iron deficiency
and may possibly indicate abnormal binding by
plasma proteins or abnormal mechanisms of
mobilization of tissue iron. Utilization of iron for
erythropoiesis is not depressed. These changes are
much more marked in cases exhibiting a positive
serum rheumatoid factor. The findings provide
further evidence of the systemic nature of the
disturbance in some cases of coalworker’s pneumo-
coniosis and may have relevance within the context
of the modern views of the pathogenesis of this
disease.

I wish to thank Mr. R. A. Saunders and his staff, of the
Biochemistry Department, Llandough Hospital, for
making the serum iron and T.I.B.C. measurements.
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