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Abstract—Serum ferritin levels were measured before treatment, using an immunoradiometric
method, in 39 patients with small cell lung cancer. In 11 patients serial estimations were also made.

The median serum ferritin level for male patients was 660 pg/1 (range 13-1329) and for
females 306 (range 134-5300), the normal range being 32-501. This increase is significant
(P < 0.001). Serum ferritin levels were not related to metastatic, haematological or iron status.
Serial ferritin levels did not reflect the clinical course of the disease.

Patients with a pre-treatment serum ferritin of < 600 ug/1 had a significant prolongation of
median survival compared to those with an initial serum ferritin of > 600 pg/l (P < 0.02).

Serum ferritin levels are not of value in staging small cell lung cancer nor in monitoring its
progress. However, the initial serum ferritin is of prognostic significance.

INTRODUCTION

FERRITINS are a group of proteins with important
functions in iron metabolism and storage {1}, and
raised levels have been reported in conditions of
iron overload [2,3]. Elevated serum levels have
also been found in patients with a variety of
tumours [4,5] and it has been suggested that serum
ferritin cstimations might be uscful as a guide to
management in lung cancer [6].

In this study an immunoradiometric assay has
been used to measure ferritin levels in patients with
small cell lung cancer before treatment. The results
have been correlated with tumour stage and the
survival and haematological status of the paticnts.
In a small number of patients scrial ferritin levels
were measured to determine whether these would
reflect the clinical course of the disecase.

PATIENTS AND METHODS
Scrum for ferritin estimations was obtained prior
to trecatment from 39 patients in whom a histologic-
al diagnosis of small cell lung cancer had been
madc. Twenty-seven paticnts were male and 12
female. The mecan age was 39 yr (range 41-75).
Twenty patients (50%) were found to have metas-
tases; extra-thoracic lymph nodes (11 patients) and
bone marrow (six patients) being common sites.
All but five patients were assessed (at the time
blood was taken for serum ferritin) for Performance
Status (PS) according to the following scheme
(Eastern Co-operative Oncology Group):
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(1) Fully active; no restriction on pre-discase per-
formance

(2) Restricted strenuous activity, ambulatory, can
carry out light work

(3) Ambulatory, capable of all sclf care, capable of
light work up to 50% of working hours

(4) Limited sclf care, confined to bed or chair
more than 50% of the day

(5) Completely disabled, incapable of self care,
totally confined to bed or chair.

The survival times for these 34 patients were
documented.

Eleven patients also had serial ferritin estima-
tions made beginning 6 weeks after the start of any
trcatment, usually chemotherapy, at a further 6
weceks and then at 12 week intervals. Six of the 11
paticnts subscquently developed diseasc progres-
sion. The mean follow up period for thesc 11
patients was 52 weeks (range 12-87).

Ferritin cstimations were made using an im-
muno-radiometric technique previously described
{7]. Because the distribution of ferritin levels is
approximatcly normal when expressed as log,q of
the actual value, comparisons between groups have
been madc using statistical tests on log, trans-
formed results. For the samc reason median rather
than mean values have been quoted.

Controls were 160 patients (101 male 59 femalc)
who had previously attended the outpatient de-
partment and in whom no significant pathology
was found. They had normal full blood counts,
scrum irons and serum transferrin and no evidence
of iron overload. The median serum ferritin level
for this group was 112 pg/l and the range (log
mecan * 2 $.D.) 32-501 pg/l.
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All patients underwent routine haematological
and biochemical assessment. Estimations of bone
marrow iron stores were made on a scale of 0 {no
stainable iron at all) to 4 (iron stores markedly
increased) in all but one patient.

RESULTS

The median serum ferritin level was 660 pg/1 for
male patients (range 13-3329) and 306 pg/! for
females (range 134-5300), this difference is not
significant. The frequency distribution of results is
shown in Fig. 1 and it can be seen that ferritin
levels were considerably elevated in patients with
small cell lung cancer compared with controls
(P <0.001). There was no significant difference
between scrum ferritin levels in patients with de-
tectable metastases (median 668 wg/l range 102-
5300) and those without (median 435 pg/l range
13-2926) Fig. 2.

There was no correlation between serum ferritin
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Fig. 1. Distribution of serum ferritin levels, expressed as log, of actual
concentration in ug/l in 39 patients. Range for normal population also
indicated.
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levels and Hb, Fig. 3, serum iron Fig. 4 or bone
marrow iron grade Fig. 5, apart from in one patient
with iron deficiency anaemia (Hb 10.7 g/dl, MCV
74 fl serum iron 5.5 pmol/l, serum total iron
binding capacity 81wmol/l and no stainable iron in
the bonc marrow) who had a serum ferritin of
13 pg/l.

Neither was there any obvious relationship be-
tween serial ferritin levels and the clinical course of
the patient. For the six paticnts who suffered disease
progression the median pre-treatment serum ferri-
tin was 457 g/l compared with 706 pg/1 at the time
of disease progression, it having increased in three
and fallen in three. For the five patients who did not
develop discase progression ferritin levels showed
no appreciable change in two whilst in the others
there was a small rise, a small fall or a gentle
fluctuation.

Serum ferritin levels were found to have a pre-
dictive value for survival. The 17 paticnts with a
pre-treatment serum ferritin < 600 pg/l had a
median survival of 354 days which was significant-
ly greater than for the 17 patients who had serum
ferritins > 600 g/l in whom the median survival
was 164 days (P < 0.02 log rank test), Fig. 6. These
two groups werc also compared for the incidence of
mctastases and for PS (Table 1). Whilst therc was
no difference in metastatic status significantly more
paticnts with a serum ferritin < 600 pg/l had high
PS (ECOG grade 1-3) than did those with a scrum
ferritin of > 600 pg/l. (P <0.02 x* = 5.4 with
Yates correction for small numbers).

DISCUSSION

In this study serum ferritin levels have been
shown to bear no dircct relationship to the
mctastatic status of patients with small cell lung
cancer; ncither did serial ferritin estimations cor-
respond to the clinical course of the discase in the
patients in whom such measurcments were made.
However, the initial pre-treatment serum ferritin
was of prognostic significance. Whilst scrum ferri-
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metastases detected-no metastases detected

Fig. 2. Serum ferritin levels in patients according to metastatic status. Stippled columns— patients with metastases: diagonally filled
columns — patients without metastases. Ferritin in pg/i.
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Fig. 3.  Relationship between serum ferritin ( ng/l) and Hb (g/dl) - male, O female — infiltrated bone marrow.
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Fig. 4. Relationship between serum ferritin{pg/l) and serum iron (umol/1) (one patient with serum ferritin < 100 ng/l not

shown).
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Fig. 5 Relationship between serum feritin (ug/1) and bone marrow iron grade (expressed as 0, no iron to 4 markedly increased) in

29 patients.

833



834 R. Cox, 0. H. Gyde and M. ]. Leyland

80 '
% chance
60

of
40

survival
20

N\
QQ\

Survival time in days

Fig. 6.  Difference in survival for 17 patients with a pretreatment serum ferritin of < 600 g/1 — solid line, compared with 17
patients with a pretreatment serum ferritin of > 600 g/l — broken line.

Table 1. Comparisons for metastatic status and performance
status according to serum ferritin levels
Serum ferritin
< 600 pg/l (n = 17) > 600 pg/l (x = 17)
Metastases present 8 9
Performance status
1-3 16 9

tins were not proportional to parameters of haema-
tological or iron status they were related to per-
formance status.

The results found in the present study arc, to a
certain cextent, contradictory. Much of the interest
in raised serum ferritin levels in malignant discase
is based on the hypothesis that the degree of
ferritinacmia is related quantitatively to tumour
bulk. If this is so, then serum ferritin levels might
be cxpected to be higher in patients with metas-
tascs comparcd to those without; to rise with
progressive tumour growth and to fall during re-
mission. Similarly, a high pre-treatment ferritin
level might be expected to predict a poorer prog-
nosis than a low initial ferritin because in small cell
lung cancer, detectable metastases, implying a
rclatively large tumour bulk, confer reduced sur-
vival compared with undetectable metastases im-
plying a smaller tumour burden.

Prcvious work has shown that serum ferritin
levels are proportional to tumour stage, not only in
lung cancer [6] but in Hodgkins’ disease [5] and
probably in breast cancer [8]. However, in the
present study, although the median serum ferritin
level (668 wg/l) was higher for patients with detect-
able metastases than for those without (435 pg/l)
this difference is not significant. This failure to
achieve a clear distinction between patients with
and without metastases may, in part, be due to the
high mectastatic potential of small cell cancer. It is

known that less than 5% of patients are cured by
surgery alone [9], thus 95% of patients must have
metastases at presentation, yet current routinely
used techniques detect spread in only about half of
all patients [10]. This raises the possibility that
these undetected metastases could be the source of
ferritin. Again this argument is based on the
hypothesis that the ferritin is derived quantitative-
ly from tumour tissuc. However, there is data
indicating that therc is no difference between the
amount of ferritin in normal lung and cancerous
lung [11]. Hence the raised ferritin levels may be
secondary to the presence of tumour but not actual-
ly produced by it.

Serial ferritin levels were not of value in predict-
ing the coursc of the discase. This is perhaps not
surprising in view of their lack of relationship to
metastatic status. Others have found serial ferritin
levels to be useless in the prediction of the course of
acute lymphatic leukaemia [12]. On the other
hand Gropp ¢ al. [6] found a rise in serial ferritin
coincided with progressive tumour growth in the
small number of patients they studied.

The pre-treatment serum ferritin level was found
to be of prognostic significance in this study. This
may be related to the influence of PS on survival.
Significantly more patients with a serum ferritin of
< 600 pg/l had high PS (grade 1-3) than those
with serum ferritins >600 pg/l. Performance status
is known to be a prognostic variable in small cell
lung cancer [10]. Further work is required to
determine the precise relationship between serum
ferritin and PS, not only in small cell lung cancer,
but in other cancers and furthermore, to determine
whether they are independent or related prognostic
variables. Whilst others have found serum ferritin
levels to predict early recurrence in breast cancer
[13], this observation does not appear to have been
made in patients with lung cancer. Ifit is confirmed
it may be of importance in the design and analysis of
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future studies of survival amongst paticnts with
small cell lung cancer.

Ferritin is known to be closely related to iron
storage [14] although the raised levels of ferritin
encountered in inflammatory and necoplastic dis-
cases are usually acidic isoferritins and different in
type to those elevated in disorders of iron storage
[4]. It is thus perhaps not surprising that serum
ferritin levels were unrelated to other parameters of
iron status. Some have obtained similar results
[12], but others have found scrum ferritin to be
proportional to bone marrow iron stores [5].

Possibly the marked rise in serum levels of
ferritin due to the underlying malignancy swamped
any small risc associated with the increase in
marrow storage iron and thus obscured the normal

relationship between serum ferritin and marrow
iron. A further factor tending to elevate scrum
ferritin levels is the presence of inflammation
secondary to the tumour. No attempt was made to
quantify the degree of inflammatory changes in the
paticnts studied. However, it is known that in-
flammatory disease itself can cause a rise in serum
ferritin levels [15].

There is no doubt that serum ferritin levels are
considerably clevated in patients with small cell
lung cancer and may well be of prognostic signi-
ficance. However, much further work is required
for a complete understanding of the manner in
which serum ferritin levels vary with the severity of
the underlying diseasc process in small cell lung
cancer.
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