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Clinical Studies on Thyroid Functions in Cancer Patients

Teruo KATO and Keiichi KAMIJO
Department of Internal Medicine (Section 1), Sapporo Medical College
(Chief : Prof. A. Yachi)

An investigation was carried out on thyroid functions in cancer patients. Patients including 60
gastric, 26 colonic, 10 hepatocellular, 7 pancreatic, 6 esophageal, 5 pulmonary and 10 other cancers as
well as 109 normal controls were investigated. The results obtained were as follows.

1) Changes in thyroid functions of normal controls were studied in terms of age and sex
difference. No significant difference in serum thyroxine (T,) levels was noted. However, serum 3, 5,
3’~triiodothyronine (T;) levels were lower in males than in females. There was a significant
decrease of reverse T;(rT;) levels in elderly females and of free T,(FT,) levels in elderly controls
and a significant increase of TBG concentrations in young females compared to age and sex matched
controls, respectively.

2) Comparing cancer patients with normal controls, no significant differences were found in
serum T, and TBG values, whereas there were significant decreases in Ts;, Ts/Ts, FT, and FT,
levels and an increase in rT; especially in elderly cancer patients. This state is known as the low
T; syndrome and frequently found in cancer patients.

3) Cancer patients under the age of 60 showed no significant correlation between serum levels
of Ts, Ts/T. or rT; and the grade of weight loss. However, reductions of serum T; and T;/T, and
an elevation of serum rT, values were noticed in lean cancer patients at the age of 60 and over. In
3 gastric cancer patients with hypoalbuminemia, intravenous hyperalimentation induced an increase in
serum T level without any significant change in serum T, level, whereas intravenous administration
of albumin did not cause significant changes of serum Ts and T, levels.

4) A marked low T; syndrome was observed in patients with pancreatic and hepatocellular
cancers compared to other cancers. In gastric cancer patients, low T; syndrome was more remar-
kable in stage IV compared to stage I, II and III, and especially in stage IV with hepatic metastasis.
These findings may be related to the hyponutritional states in cancer patients. In addition, this
syndrome in hepatoma cases may be due to the reduction of 5-deiodination in the impaired liver.

5) Serum T,, T,, FT,, TBG and rT; levels were significantly correlated with 9% mortality at 4
and 16 weeks after the function tests. These factors may be useful as an indicator for the prognosis

Abbreviations : T, : reverse T, 3, 3, b~triiodothyronine
FTs: : free T, Ts : 3,5, 3-tritodothyronine
FT, : free T, T, : thyroxine
LT, : low T; syndrome TBG : thyroxine binding globulin
LT, : low T, syndrome TRH : thyrotropin releasing hormone
NT; : normal T, group TSH : thyroid stimulating hormone
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of cancer patients.

ALIRER 5

6) The low T, syndrome in cancer patients was distinctive from that in primary hypothyroidism

patients, since in the former had higher rT; levels with no correlation between an increment of TSH

to TRH and T, or FT, level.

It was also likely that the low T; syndrome in cancer patients was

caused by metabolic changes of glucose in relation to weight loss.
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Fig. 1 Serum T; and T, concentrations in normal
controls (n. ¢.) and cancer patients (ca.).

Table 1 Relations of age and sex to thyroid functions in novmal controls.

male female
under age 60 age 60 and over under age 60 age 60 and over
(n=19) (n=22) (n=32) (n=36)
Ts (ng/dl) 103 +23 101 +20%# 114 £19 116 £27
T. (ug/dD) 8.4t 1.5 8.8+ 1.8 8.4+ 1.4 8.2+ 1.4
rTs (ng/dD) 48 +22 43 +22 43 +11 33 L1
FT, (ng/dl) 1.6+ 0.2 1.2+ 0.2* 1.7+ 0.3 1.2+ 0.2*
TBG  (ug/ml) 18.8+ 7.0 17.3+£ 5.1 24.8+ 4.6% 16.2+ 3.4*
Ts/T. 12.5+ 2.8 11.9+ 3.6% 14.0% 3.2 14.6% 4.4
FT. (pg/mi) 3.7£ 0.4 3.0+ 1.1 3.2+ 0.7 3.0+ 0.9
(n=9) (n=10) (n=21) (n=9)

*p<0.01; compared to sex-matchedyunder age 60

#p<0.01, #p<0.02 and #p<0.05; compared to age-matched male or female controls
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Fig. 2 Serum reverse T; (rTs) and free T,(FT,)
concentrations in normal controls (n. ¢.) and
cancer patients (ca.).

Fig. 3 Serum TBG concentrations and T;/T, ratios
in normal controls (n. c¢.) and cancer
patients (ca.).
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Table 2 Effect of body weight loss on thyroid functions in cancer patients.

(o)
weight toss (o No-of patients (L B T wgidty Ggmy T
I 0~ 5% <60 12 93+38 8.8+2.0 28420 1.1+£0.2 21.0+8.3 10.2+2.7
60= 40 89+27 8.5*x2.3 32x17 1.0%+0.2 19.845.3 10.6+2.6
I 5~10% <60 7 84437 8.3£2.3 44+24 0.9%£0.2 20.0+2.2 9.6+4.0
60= 16 8126 9.5+1.7 39%+16 1.120.2 20.4%+4.0 9.0+2.6
I 10%~ <60 11 84132 9.2+2.8 58%+50 1.0+0.2 23.2+6.0 9.5+3.1
60= 35 58+27*% 8.1+2.4 72451* 0.9+0.3 18.94+6.1 7.4+3.8**

*P<0.01; compared to age-matched group I and II
**p<0.01; compared to age-matched group I
#p<0.01; compared to group III under age 60
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Fig. 4 Effect of serum albumin concentrations on thyroid functions in cancer patients.

Table 3 Thyroid functions in cancers of various orvgans.

Ts T,

rTs FT, TBG

No. of patients o a5y (ug/an  (ug/dD  ag/dD  (ug/mb) To/ T
gastric ca. 60 69+32 7.8£2.5 51+42 0.94+0.2 19.1+5.6 9.0x3.7
colon ca. 26 85+25 9.2+2.4 45+29 1.0+0.3 19.7+4.9 9.5x£3.0
hepatocellular ca. 10 56+30 8.8+2.1 74+31 0.7%0.1 21.8+£6.5 6.4=3.1
pancreas ca. 7 49+21 7.6+£2.6 80142 1.0+0.3 16.6X+5.8 6.6£2.3
esophageal ca. 6 66129 7.842.4 27+ 9 0.9+0.3 19.5+5.3 8.2t3.0
lung ca. 5 77118 8§.1+1.6 45+16 1.54+0.2 20.5+6.0 9.3%+0.9
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Table 4 Thyroid functions in gastric cancer patients with different stages.

No. of patients (ng’I/‘ii l) (,u;‘/‘.d n (ﬂ’g]/BgD Ts/T,
stage I 5 9+ 8 7.9x2.1 20.94£5.5 13.0£2.8
stage II 4 105425 9.3£2.9 21.2+5.8 11.5%2.5
stage III 6 93+23 8.9£1.2 21.3%£5.3 10.5x2.6
stage IV 38 57+30" 7.4%£2.7 18.9+5.8 7.8+3.6%#
*p<0.01; compared to stage 1, II and III

#p<(.01; compared to stage I,

serum rT, serum FT,

stage 1-NI stage N stage I 4
32+18 60 1.1&

(ng/dnj "=

stage '

0.9+0.3

(n=52)
.

{ng/dn| =10 ferd

1.5

ocom

2004

1004

0.5

]
<

% |

*p <0.01 ; compared to stage I-II
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Fig. 5 Serum rT; and FT, concentrations in gastric
cancer patients with different stages.

<001y
106140
(n=11)

p<0, 05
48421
507 (n=25) 104 100

6.842.8¢, 5+21
(n=25) (=

1 0,8+0.2
(n=19)0,7+0.3
(n=11)

31+15

54451
(n=22)

Ts (ng/dl} T. (ug/dl) rT; (ng/dl) FT. (ng/dI)

P

4+2.8
=25)

104 [ m‘!

i

liver meta, (—) liver

Ta/Ta

TBG (xg/mi)

Fig. 6 Effect of liver metastasis on thyroid
functions in gastric cancer patients (stage
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Table 5 Correlation between % mortality at
thyvoid functions in cancer patients.
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Table 6 Thyroid functions in normal Ts(NTY),

low T:(LTy) and low T.(LT)) cancer patients.
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Fig. 7 Changes in serum TSH concentrations after intravenous injection of

TRH in cancer patients with low T, (LT;) and normal T; (NT53)
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