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ABSTRACT

Thyroid-function-test is a routine laboratory exam performed in many patients; the test usually includes TSH, free-T3 (FT3), and free-
T4 (FT4). Levels of these hormones can provide essential reading to evaluate thyroid gland functions. 92 patients were recruited into
this study, mostly females diagnosed either with female-genital tract cancer or breast cancer. Levels of TSH, FT3, and FT4 were
evaluated by ROCHE COBAS ® platform €501; TSH normal levels are 0.51 to 4.1 pIU/ml, FT3 between 3.6 to 6.9 pmol\L, and FT4
between 12.3 to 20.2 pmol\L. The results of this study indicate different levels of TSH, FT3, and FT4 from most cancer patients, and
hypothyroidism in gastrointestinal tract cancer patients. Also, premenopausal females with cancer have shown signs of hypothyroidism.
To conclude, normal levels of TSH, FT3, and FT4 were detected in most of this study patients, hypothyroidism was detected in the
gastrointestinal tract and part of pre and post-menopause female cancer patients.
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osteoclasts to stop the process of bones breaking down to

Introduction . e
compensate for calcium reduction [ .

Thyroid-stimulating
hormone (TSH) or thyrotropin is an important regulator of these
The thyroid gland is a vital gland in our body that regulates many ( ) Y P P &
. . . ) hormones 1 7. TSH is produced by the pituitary gland and
body functions by secreting hormones I'*!. The thyroid gland is a
induces the secretion of T4 and T3. De-iodination of T4 converts
butterfly-like large ductless gland located in the anterior of the
R . . . it to T3 which both regulate TSH in the circulation by a negative
neck, inferior to the thyroid cartilage. This gland releases two .
. ) feedback mechanism that reduces the level of TSH secretion > ¢
hormones; the first released by follicular cells and affects most of 5 Thvroid di ) daffect th ¢ boli
. roid diseases are popular and affect the rate of metabolism
the body cells and induce metabolism, it is called thyroid Y pop
. . . in the human body 1. Cancerous cell proliferation is directed also
hormone T3 triiodothyronine and T4 thyroxine. The other part
] ] . by thyroid hormones via surface receptors I which are also
of this gland regulates calcium levels in the blood and release
S . ) targeted for cancer therapy ") T3 and T4 hormones have
calcitonin hormone by parafollicular cells, which suppresses
essential roles in several immune systems functions, including

releasing cytokines and inducing response ' 171,
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Thyroid-function-test is a routine laboratory exam. The aim of
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complications. The test usually includes TSH, free-T3 (FT3), and
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thyroid gland is overactive. Furthermore, normal range of FT4
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with a little increase of TSH levels indicate subclinical
hypothyroidism. When TSH is low, high levels of both FT3 and
FT4 indicate primary type hyperthyroidism. Moreover, normal
levels or slightly high TSH and elevation of both FT3 and FT4 are
secondary hyperthyroidism.

Studies of thyroid gland status during cancer have indicated

several results. In breast cancer patients both hyperthyroidism ['*

"l and hyperthyroidism [ were detected. Moreover, in
colorectal cancer, pancreatic cancer, esophageal cancer, central
nervous system cancer, ovarian cancer ["*'), uterine cancer, and
renal cancer 1?22 hyperthyroidism was reported.

This study aimed to evaluate levels of TSH, FT3, and FT4 in
untreated cancer patients. Results can help to evaluate thyroid-
gland condition in these patients. We compared the percentage
of normal levels of those hormones to optimal conditions. Also,
we aimed to evaluate levels of TSH, FT3, and FT4 according to

menopause status in female cancer patients.

Materials and Methods

Study design

This retrospective cross-sectional study was approved by the
directorate of health affairs in Taif city, from 2019 to the end of
2020. All recruits in this study have to meet the following strict
inclusion criteria to be included, firstly; diagnosed with any type
of cancer at King Faisal Hospital (KFH) between 2019 and 2020;
secondly; thyroid-function tests were performed at the time they
have been diagnosed with cancer. The number of cases in KFH
was more than 300; only 92 patients have satisfied this study
strict inclusion criteria. TSH normal levels are 0.51 to 4.1
WIU/ml, FT3 between 3.6 to 6.9 pmol\L, and FT4 between
12.3 to 20.2 pmol\L.

Sample analysis

When patients were requested to provide biopsy samples
according to physician request, a minimum of 3 mL of venomous
blood was collected into a plain tube and loaded into ROCHE

hours prior to collecting the blood. The sample was used to
diagnose other tests including levels of TSH, FT3, and FT4. This

study collected the following information: sex, age of the patient,

type of diagnosed cancer, levels of TSH, FT3, and FT4.

Statistical analysis

Microsoft excel for office was used for sorting of data, calculating

frequencies, percentage, chi-square analysis, and standard deviation. The

results when P-value < 0.05 were considered significant.

Results

Demographic analysis

This study included 92 cases of cancer patients who have not
received any type of anti-cancer therapy so far (Table 1) and
satisfied the strict inclusion criteria. The number of female cases
was 62 and constituted 67.4% of the study group, and the

number of male cases was 30 and constituted 32.6% of the study

group .

Table 1: Demographic analysis of the study including sex,
frequency, and age.

Number of cases

Sex Male 30
Female 62

Age <39 Male 6
Female 9

40-64 Male 13

Female 40

265 Male 11

Female 13

Total 92

Types of cancer

After sorting the data of this study, the categories of cancer types
were arranged as follows; breast cancer, respiratory tract cancer,
head and neck cancer, gastrointestinal tract cancer, urinary tract

cancer, blood tumor, and female genital tract cancer. The

COBAS ® platform e501. Patients were advised to fast for 10 frequencies of these types are illustrated in table 2.

Table 2: Cancer types are organized according to gender and tissue to show their frequencies and percentages.

Sex Tissue Diagnosis Number of cases Percentage Total
Male Gastrointestinal tract Sigmoid 8 26.6 (1(‘_?(5)%)
Colon mass 2 6.66
Ascending colon 4 13.3
Gastric mass 2 6.66
Rectal mass 2 6.66
Blood tumor Lymphoma 2 6.66
Nodular Sclerosis 2 6.66
Urinary tract cancer Bladder tumor- Invasive Carcinoma 4 13.3
Skin cancer Squamous cell carcinoma 4 13.3
Female Breast cancer Invasive Duct Carcinoma 16 25.8 a 065% )
Invasive Lobular Carcinoma 2 3.225
Invasive micropapillary carcinoma 1 1.612
Female Genital tract Endometrial cancer 15 24.19
Cervical cancer 7 11.29
Anterior vaginal wall 1 1.612
Uterus, cervix, and fallopian tube 1 1.612
Ovarian cyst 1 1.612
Uterine carcinoma 1 1.612
Head and Neck cancer Thyroid 5 8.064
Hurthle cell adenoma 1 1.612
Blood tumor Blood tumor 2 3.225
Hodgkin's lymphoma 1 1.612
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Gastrointestinal tract

Sigmoid mass
Rectum mass
Esophageal
Duodenal mass
Tubulovillous Adenoma

2 3.225
2 3.225
1 1.612
2 3.225
1 1.612

Total

92 (100%)

Evaluation of TSH, FT3, and FT4 levels:

Thyroid-function-tests were evaluated in different types of
cancer against several factors. The results were compared to sex,
age groups, type of cancer, and finally in female patients
according to their menopause status (table 3). The patients who
had normal TSH levels and had shown significant P-value (<
0.05) are as follows; according to sex 73.34% of male patients,
60.8% of female patients; according to age groups 57.44% of 40
to 64 years, and 62.5% of 265 years; according to cancer type,
100% of blood tumor patients, 68.5% of breast cancer patients,
50% of female genital tract patients, 100% of urinary tract cancer
patients, and 66.67% of head and neck cancer patients; according
to menopause status 61.12% of post-menopause female patients,
and 56.8% of pre-menopause patients. Only gastrointestinal
tract cancer group showed high levels of TSH with 59.4% of
patients. For FT3 test, no patients showed high elevation of
serum levels. The patients who had normal FT3 levels and

showed significant P value are as follows; by sex 93.3% of male

patients, and 91.17% of female patients; according to age groups
100% of <39 years patients, 90.25% of 40 to 64 age groups, and
86.7% of 265 years; according to cancer type 94.11% of breast
cancer patients, 95.5% of female genital tract patients, 93.3% of
gastrointcstinal tract cancer patients, 100% of urinary tract
cancer patients and head and neck cancer patients; according to
menopause status 100% of post-menopause female patients, and
86.12%% of pre-menopause patients. The patients who had
normal FT4 levels and showed significant P-value are as follows;
46.15% of male patients, and 73.6% of female patients;
according to age groups, 75% of <39 years patients, 76.2% of 40
to 64 age groups, and 75% of 265 years; according to cancer
type, 77.7% of breast cancer patients, 76% of female genital tract
patients, 51.42% of gastrointestinal tract cancer patients, 100%
of urinary tract cancer patients, and 83.33% of head and neck
cancer patients; according to menopause status, 63.15% of post-
menopause female patients, and 80.48% of pre-menopause

patients.

Table 3: Evaluation of serum levels of TSH, FI3, FT4 between all patients (BT; Blood tumor, BC; Breast cancer, FGT; Female genital
tract, GIT; gastrointestinal tract cancer, UTC; Urinary tract cancer, H&N; head and neck cancer, P. V; P-value; S, significant; N, non-

significant).
Characteristics TSH F13 FT4
Mean l Normal 1 Mean l Normal 1 PV Mean l Normal 1 PV
P 22 8 28 12 18 9
Sex s 3.13+2.7 0 4.4+0.51 0 S 14.06%2.6
s (73.34%) (26.66%) (6.67%) (93.3%) (30.7%) (46.15%) (23.07%)
= 2 45 27 6 62 53 2
g 5.8+13.07 4.340.7 0 S 14.5%29
g (2.7%) (60.8%) (36.48%) (8.8%) (91.17%) (23.6%) (73.6%  (2.7%)
2%
A 1 7 3 12
8 39 2894209 4.38%4.38 0 S 14.6%29 9(75%) 0 S
groups (9.09%) (63.63%) (27.27%) (100%) (25%)
2 27 18 4 37 32
40-64 5.27+5.27 4.29+4.29 0 S 14.39%2.86 0 S
(4.25%) (57.44%) (38.29%) (9.75%) (90.25%) (23.8%) (76.2%)
10 6 2 13 4 12
>65  3.98+3.9 4.45+0.99 0 S 14.73%2.69 0 S
(62.5%) (37.5%) (13.3%) (86.7%) (25%)  (75%)
T £ 7 2 5 3
IPSSOL pr ) 15+0.57 0 3.67+4.16 0 N 12.76%1.76 0 N
cancer (100%) (28.5%) (71.42%) (57.14%) (42.85%)
13 6 1 16 14
BC 3.15+1.84 4.4+0.47 0 S 142924 0 S
(68.5%) (31.5%) (5.88%) (94.11%) (22.22%) (77.78%)
2 13 11 1 21 4 19 2
FGT  5.34%0.68 4.49+0.68 0 S 15.25%3.34
(7.6%)  (50%)  (43.3%) (4.5%)  (95.5%) (16%)  (16%)  (8%)
13 19 2 24 8 18 9
GIT 4.21%3.02 4.36+0.73 0 S 1433275
(40.6%)  (59.4%) (7.6%)  (93.3%) (22.85%) (51.42%) (25.71%)
4 4
UTC 2.18540.04 0 4.42+0.08 0 S 15.376%03 0  4(100%) 0 S
(100%) (100%)
4 2 6 5
H&N 3.755+0.38 4.6470.38 0 S  14.1%25 0 S
(66.67%) (33.34%) (100%) (16.6%) (83.33%)
Menopa- 11 5 19 5 12 2
Post 3.05%2.38 2 (11%) 4.4140.32 0 S 1544435
use (61.12%) (27.78%) (100%) (26.3%) (63.15%) (10.55%)
25 19 6 31 33
Pre 4.87%5.66 4.2840.583 S 14.31%2.16 S
(56.8%) (43.18%) (16.2%) (83.8%) (19.5%) (30.5%)
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Percentage of optimal levels:
Optimal levels of patients were calculated out from the total

number of patients with normal levels. Optimal levels for TSH

is 0.51 to 2 WIU/ml, for FT3 is 5 to 6.9 pmol\L, and for FT4 is
15 to 20.2 pmol\L (figure 1). For TSH, the percentage of
patients showed optimal levels are 32% of head and neck
patients, 40% of gastrointestinal tract patients, 24% of female
genital tract patients, 27% of breast cancer patients, and 30% of

Head and neck
Urinary tract canncer
Gastrointetinal tract
Female gential tract
Breast cancer

Blood tumor

o
X

10% 20% 30%

B TSH Normal

Head and neck
Urinary tract canncer
Gastrointetinal tract
Female gential tract
Breast cancer

Blood tumor

o
X

10% 20% 30%

B FT3 Normal

Head and neck
Urinary tract canncer
Gastrointetinal tract
Female gential tract
Breast cancer

Blood tumor

o
X

10% 20% 30%

B FT4 Normal

blood tumor patients. For FT3, the percentage of patients
showed optimal levels are 20% of head and neck patients, 20%
of gastrointestinal tract patients, 18% of female genital tract
patients, 12% of breast cancer patients, and 28% of blood tumor
patients. For FT4, the percentage of patients showed optimal
levels are 28% of head and neck patients, 50% of urinary tract
cancer patients, 32% of gastrointestinal tract patients, 32% of
female genital tract patients, 32% of breast cancer patients and

25% of blood tumor patients.

50% 60% 70% 80% 90% 100%

B TSH Optimal

50% 60% 70% 80% 90% 100%

B FT3 Optimal

50% 60% 70% 80% 90% 100%

M FT4 Optimal

Figure 1: Evaluation of percentage of patetitns with normal levels of TSH, FT3, and FT4 in cancer patietns compared to

patietns with optimal levels of these hormones.
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Discussion and Conclusion

This study aimed to investigate the effect of different types of
cancer on TSH, FT3, and FT4 among untreated cancer patients.
92 patients were recruited into this study, including 30 males and
62 females. Most of the study patients were females. Moreover,
the highest percentage of male patients were gastrointestinal
tract cancer patients, and for female patients, the highest were
female genital tract patients followed by breast cancer patients.
TSH can be produced by cells other than the pituitary gland, like
cells involved in the immune response like T cells, B cells, and
other lymphocytes 1%l which are essential in combating tumor and
even oncogenic virus-like human papillomavirus (HPV) P4,
Nevertheless, a study has stated that viral infection can stimulate
TSH production in extra-pituitary tissues 1}, therefore, assessing
the levels of those hormones and correlate them with the type of
cancer is important especially if this cancer is developed due to
an infection. Our study has shown the normal level of TSH, FT3,
and FT4 in blood tumor patients which is inconsistent with a
study that detected hypothyroidism in lymphoma patients 121,
However, other studies have detected hyperthyroidism in blood
tumors patients ?” 2%l Breast cancer patients have shown normal
levels of TSH, FT3, and FT4, however, a small percentage of our
study group showed hypothyroidism which was found in several
other studies ["Yl. Female genital tract cancer patients mostly had
normal TSH, FT3, and FT4 levels. Only a small part of the
patients showed hypothyroidism which was also detected on
other studies that detected hypothyroidism in uterine cancer
patients 1. Hypothyroidism is detected by our study on
gastrointestinal tract cancer patients which is inconsistent with a
study that detected hyperthyroidism 9. Urinary tract patients
had also normal values inconsistent with a study that detected
hypothyroidism P'l, however, our study group number is small.
Head and neck patients had normal values with a third of the
patients having hypothyroidism which is consistent with other
studies reported the same results 3234,

Pre-menopausal females with cancer have shown signs of
hypothyroidism indicating signs of under-activity of the thyroid
gland. This can be a risk sign of their bodies starting developing
cancer. Thyroid dysfunction is detected mostly with post-
menopausal females which is consistent with our study **!. Also,
hypothyroidism was reported with females that developed breast
cancer ). To evaluate the percentage of cancer patients with
optimal thyroid function by evaluating TSH, FT3, and FT4, our
study measured the percentage of those patients. The highest
percentage of those patients was detected in gastrointestinal tract
patients, followed by head and neck patients.

Overall, our study evaluated thyroid gland activity in different
untreated cancer patients. Most of our study group showed
normal values indicating normal thyroid function except
gastrointestinal tract cancer patients. Preserving normal activity
of the thyroid gland is essential to many functions in the human
body, especially those involved in metabolism and immune
response. This study had some limitations, for example, the

small size of the study group, and no data to reveal if patients

had received any prescriptions that promote or suppress
pituitary or thyroid gland in the previous 12 months. Increasing

the number of study groups and acquiring the prescription

history of the patients can help to strengthen the results.
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