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Strong Association Between Hyperferritinaemia and 
Metastatic Disease in Nasopharyngeal Carcinoma 

S. Ho, S.F. Leung, W.T. Leung, S.Y. Tsao, * W.H. Kwan, P. Choi and P.J. Johnson 

Department of Clinical Oncology at the Sir Y.K. Pao Cancer Centre, Chinese University of Hong Kong, 
Prince of Wales Hospital, Shatin, N.T., Hong Kong 

We have investigated the role of serum ferritin, in relation to disease stages, in patients with 
nasopharyngeal carcinoma. Patients with localised disease (Ho’s stage I-IV) had levels which were not 
significantly different from age, sex matched normal subjects and there was no relationship between 
mean serum ferritin levels and stage. However, in patients with metastatic disease levels were grossly 
elevated with mean levels increased more than 6-fold compared to normal subjects and patients with 
localised disease. Furthermore, among the small group of patients with localised disease but 
hyperferritinaemia, the subsequent development of metastatic disease within 1 year was significantly 
much higher (32.4%) than in those .with levels falling within the reference range (10.3%). 
Hyperferritinaemia is strongly associated with, and may predict, metastatic disease in patients with 
nasopharyngeal carcinoma. Copyright 0 1996 Elsevier Science Ltd 
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INTRODUCTION 
Elevated serum ferritin levels have been found in states of iron 
overload [ 1, 21 and in many malignant diseases such as 
leukemia, breast cancer, Hodgkin’s disease and hepatocellular 
carcinoma [3]. Serum ferritin has been suggested to be a 
valuable tumour marker for squamous cell carcinoma of the 
head and neck [4]. 

Nasopharyngeal carcinoma (NPC) is the predominant head 
and neck cancer found in South East Asia [5]. Serum antibody 
(IgA) titre against viral capsid antigen (VCA) associated with 
Epstein Barr Virus (EBV) is the major serology test adopted to 
aid the diagnosis of NPC [6]. However, there are about 20”,, of 
histopathologically proven cases showing a negative IgA VCA 
titre. Thus, there is a need for a marker which is either more 
sensitive than, or complementary to, the IgA VCA titre. A 
prognostic marker better than IgA VCA is also required for 
monitoring the responses to treatment and for early detection 
of residual, recurrent or metasratic diseases [7-lo]. 

In this study, the serum ferritin levels of the normal Chinese 
population were investigated with the intention of establishing 
a reference level, and the significance of hyperferritinaemia in 
relation to disease stage of NPC was evaluated. 
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MATERIALS AND METHODS 
Serum samples from 184 volunteers with no apparent 

illness, 279 untreated patients with histologically proven NPC 
of stage I-IV (Ho’s stage classification) [5], and a group of 63 
patients with proven metastatic NPC (stage V, Ho’s stage 
classification) were collected for determination of serum 
ferritin levels. In 21 of the latter group, metastases were 
presented at the initial diagnosis, while in the other 42 cases 
metastases were detected during follow-up. The metastases 
were documented by various radiological modalities such as 
chest X-ray, computed tomography, ultrasound scan, radio- 
isotope bone scan together with biopsy proof when deemed 
necessary. 

The clinical status of the patients of stage I-IV was reviewed 
at 1 year from diagnosis to document the number of patients 
developing haematogenous metastases within 1 year. Sera 
were collected over a period of 3 years (1985-1987) and stored 
at -70°C before assay. Serum ferritin levels were measured 
using the Hybritech TANDEM-R FER immunoradiometric 
assay kits. 

Student’s t-test and chi-square test were employed in 
statistical analysis. 

RESULTS 
The 184 healthy controls were divided into three groups 

according to sex and age: group (i) males, group (ii) females 
aged < 50; and group (iii) females aged 3 50. The range and 
mean value of serum ferritin levels of the three groups of 
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Table 1. Serum ferritin levels in healthy controls and NPC patients 
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n Mean age 

Healthy controls 
Males 94 44.6 
Females (age < 50) 61 37.7 
Females (age 2 50) 29 59.4 

NPC patients 
Stage I 36 45.6 
Stage II 67 44.8 
Stage III 115 45.9 
Stage IV 61 4h.9 
Metastatic 63 47.8 

Serum ferritin levels (ngjml) 

M:F Mean&2 S.D. Range 

267 f 268 28-569 

88k 176 lo-458 

205 _t 276 16-485 

2.3: 1 307 z 590 13-1371 

2.1: 1 256+408 1 O-998 

2.8: 1 293 i 424 lo-1269 

4.6: 1 316i_408 17-1067 

5.3: 1 192Oi5566 103-14490 
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Fig. 1. Serum ferritin levels in healthy controls. 

healthy controls and the NPC patients are shown in Table 1. 
The distribution of ferritin concentrations is illustrated in Figs 

1 and 2. 
Among the healthy controls, females with age ~50 have 

significantly lower mean serum ferritin levels compared to the 
males and older females 1% 2 50) (P<O.OOl). The mean serum 
ferritin levels of older females (3 50) is also significantly lower 
than that of males (P < 0.05). Only 3 (1.6”,,) of the whole group 
of healthy controls had serum ferritin 3 535 ngiml (mean + 2 
S.D. for males) which was chosen as the cut-off value in 
analysing the data of the NPC patients. 

-There was no significant difference in the mean serum levels 
of male healthy controls and NPC patients for each of stages 
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Fig. 2. Serum ferritin levels in NM:. 

I-IV. The percentages of patients with elevated values from 
stages I to IV were 13.9, 10.4, 1.0 and 14.8, respectively. Thus 
there is no increasing trend with advancing stage. A total of 37 
patients (13.3”,,) with stage I-IV disease had serum ferritin 
concentrations lying on or above the upper limit of the 
reference range. All these patients had undergone routine 
radiological screening including chest X-ray, computed tomo- 
graphy, ultrasound scan and radioisotope bone scan for distant 
mctastases and were found to have no evidence of haematoge- 
nous spread of disease at the time of diagnosis. 

However, the mean serum ferritin level of the metastatic 
group was grossly elevated in comparison to the other four 
different stages of NPC with a mean value of 1920 ng,‘ml 
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Table 2. Serum ferritin levels in patients with haematogenous metastatic 
NPC 

Serum ferritin level (ngjml) 

Site of metastasis n Mean* S.D. Range 

1. Lung 9 600 f 750 103-1395 

2. Bone 20 1668k3796 191-8205 

3. Liver 19 3069 k 8790 248-14 490 

4. Bone marrow 1 1260 1260 

5. Skin 1 1133 1133 

6. Infraclavicular fossa 1 502 502 

7. Multiple (more than one) 12 1747k2522 382-4800 
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Fig. 3. Serum ferritin levels in metastatic NPC. 

(P<O.OOl). 54 (85.70/b) of the 63 metastatic NPC patients 
showed elevated values of serum ferritin. This group of 63 
patients was further stratified according to the site of 
metastasis as shown in Table 2. The distribution of ferritin 
concentration according to sites of metastasis is illustrated in 
Fig. 3. Table 2 shows an increase in mean serum ferritin level 
from lung metastases to bone metastases and is highest with 
liver metastases. However, the differences are not statistically 
significant (PBO.10). 

On reviewing the clinical status of each patient in stage I-IV 
at 1 year from diagnosis, 12 (32.4yb) of the 37 patients with 
elevated pretreatment serum ferritin levels had presented with 
haematogenous metastases. On the other hand, only 25 

Table 3. Number and percentage of patiems who developed 
haematogenw metastases within 1 year from diagnosis 

Stage 

Ferritin level 

> 535 nglml 

Ferritin level 

< 535 ng:ml 

I 

II 

III 

IV 

Total 

O/6 (O”<,) O/30 (OC1 j 

1;7 (14.30,) 5160 (S.;& 

4/15 (26.70,,) s/100 (9.0’1,,) 
7!9 (77.8”,,) 11/52 (21.2”,,) 

12/37 (32.4”,,) 251242 (10.3”,,) 

(10.39,“) of the 242 patients with normal pretreatment serum 
ferritin levels had developed metastastic diseases (P<O.O05). 
The number and percentage of patients that developed distant 
metastases for the four different stages are shown in Table 3. 
No patient in stage I developed distant metastasis within the 
first year. The percentage is higher in patients with elevated 
serum ferritin levels for all other stages. 

DISCUSSION 
Ferritin is the major soluble iron storage protein from which 

iron may be mobilised for the synthesis of haemoglobin, 
myoglobin and other iron containing proteins [ 11. It is present 
in most tissues of the body but its highest concentration is 
found in cytoplasm of the reticuloendothelial cells, liver cells, 
spleen cells and developing red cell precursors in bone 
marrow. Serum ferritin levels are low but they reflect the 
amount of iron storage of the body. 

It had been reported that, as in our series, in healthy adults, 
the mean serum ferritin levels are higher in males than in 
females [ 1, 4, 111. A lower mean serum ferritin concentration 
was found in females compared to males and young women 
(age ~50 years) have a particularly low mean level. The 
occurrence of a lower mean serum ferritin concentration in 
younger patients agrees with the observation of Maxim and 
Veltri [4]. 

Elevated serum ferritin concentrations have been observed 
in a large variety of malignant diseases such as malignant 
lymphoma, carcinomas of the breast and liver [3]. Serum 
ferritin has been suggested to be a useful marker of several 
malignant diseases including Hodgkin’s disease [ 121, hepato- 
cellular carcinomas [l?], breast cancer [ll], testicular germ 
cell tumours [ 141 and head and neck cancers [4]. However, the 
study on squamous cell carcinomas of the head and neck had 
included only one case of NIX. 

Serum ferritin level has no diagnostic value for NPC stage 
I-IV as the mean value for each of these stages is not 
significantly different from that of healthy males. The mean 
concentration of healthy males was chosen for comparision 
because NPC has a higher incidence in males (Table 1). This 
observation is different from that of Maxim and Veltri [4]. 
They found significantly higher ferritin levels in head and neck 
cancer patients (including one case of NPC) than in healthy 
controls. 

No correlation exists between the mean serum ferritin levels 
and staging of NPC as far as the disease remained localised 
(stage I-IV). This is again different from the findings of 
Maxim and Veltri [4] who observed significantly higher 
ferritin levels in advanced (stages III and IV) head and neck 
cancers than those with stage I and II diseases. 

Increasing ferritin level with advancing stage of disease has 
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also been reported for Hodgkin’s disease [ 121. The stage 
independence of mean serum ferritin level for NPC is in line 

with the results with testicular germ cell tumours [14] and 
breast cancer [ 151. The serum ferritin level showed no value in 
staging after orchiectomy in germ cell tumours and no 

statistically significant difference was found between breast 
cancer patients with different disease staging. 

Serum ferritin levels showed a wide variation in both the 
healthy controls and NPC patients with stage I-IV disease. 
This was more prevalent in metastatic NPC with a wide range 
of 103-14490 ng/ml. The levels are much higher than in the 
healthy controls and patients with stage I-IV NPC. The high 

percentage of metastatic cases showing elevated levels of 
serum ferritin suggested that it might serve as a good indicator 
of metastases in NPC. Jacobs et al. [12] also reported high 
ferritin levels in Hodgkin’s disease with systemic symptoms. 

There seemed to be a general increase (although statistically 
not significant) in ferritin level when the site of metastasis 
changed from lung to bone and bone marrow, and then to liver. 
The higher serum concentration of ferritin associated with 
liver and bone could result from a disorder of iron metabolism 
of liver cells and developing red cell precursors in bone 
marrow which are known to contain a higher concentration of 
ferritin than lung cells [2]. 

The risk of developing distant metastases within 1 year 
seemed to be much higher in patients with elevated serum 
ferritin levels. The reported distant metastatic rate is 20-35”,, 
at 5 years [16] but early metastases up to 32.4O, had already 
been detected within 1 year in our group of patients with 
hyperferritinaemia. This might reflect the presence of micro- 
scopic haematogenous metastases of size below the detection 
limit of available radiological modalities at diagnosis but 
manifested within 1 year as they continued to grow. In any 

event the group of patients with elevated ferritin level must be 
placed under very close observation for early detection of 
distant metastasis, particularly in patients with stage III or IV 
disease. 

NPC seemed to behave differently from other types of head 
and neck cancers [4] in the expression of serum ferritin. The 
level of serum ferritin is not changed by localised disease 
irrespective of its staging (I-IV) suggesting that iron meta- 

bolism is not disturbed by the malignancy when it remains 
confined to the head and neck region. Disorder of iron 
metabolism is associated with haematogenous metastasis ofthe 
disease to other organs. 

The value of serum ferritin level for early detection of 
haematogenous metastasis in NPC needs to be clarified by 

serial determination of the marker level in serum samples of 
patients attending follow-up post-treatment, with the clinical 
detection of distant metastasis as the end-point. 

CONCLUSION 
Serum ferritin levels are not elevated in stage I-IV NPC 

patients with the disease confined to the head and neck region, 

and there is no correlation with staging. Thus, it is not a useful 

marker for diagnosis of localised NPC. However, there is a 

strong association between elevated serum ferritin levels and 

distant metastases and, therefore, serum ferritin might serve as 
a good indicator of haematogenous spread of the disease. The 

value of serum ferritin level in early detection of distant 
metastasis has to be investigated by a prospective study on 
patients being followed-up after treatment. 
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