3

ISSN:2149-455X
Article / Makale

Alteration of thyroid functions in patients with renal
cell carcinoma treated with tyrosine kinase
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Abstract
Background

Studies investigated different side effects of TKIs such as hypertension, dermatologic side effects and hormonal changes. Thyroid hormones
change is take an interest for last decade and phase 2 and 3 trial result had been analyzed retrospectively for this reason.

Method

A totally 246 metastatic renal cell carcinoma patients who were treated with TKI included in the study and they recruited from over 10
different oncology clinics.

Results

In the study 246 mRCC patients included and mean age was 60 (±8), and 183 (74%) of them were male, 63 (24%) of them were female.
Following TKI therapy 15 patients (6%) became as a hyperthyroidic, 83 patients (34%) became hypothyroidic and remaining 148 patients
had in normal range for TSH levels. When we subgroup the patients according to the TSH change, in 38 patients (15.4%) had THS
decreasing at least 50% from baseline and 128 patients (52%) has elevated THS levels as described previous range. In survival analyses,
became hyperthyroidic patients had significantly longer OS than became hypothyrodic patients (25.4 vs 14 months, P=0.036) but no
significantly differ than remained normothyroidic patients (25.4 vs 18 months, P=0.16).

Conclusion

patients who had decreasing TSH levels under the treatment of TKI should have significantly higher overall survival but, hypothyroid patients
don’t.
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Introduction
The incidence of renal cell carcinoma (RCC) increasing in all
world accounting for 2–3% of all cancers, and it was diagnosed with a median age at diagnosis of 65 years, and second
common urologic cancer in the Turkey 1,2. Renal cell carcinoma has an 85% of survival rate for 5-year, but about 30% of
patients had been diagnosed with metastatic stage 3. Present,
there was no adjuvant targeted therapy for RCC, but metastatic RCC have many options such as sunitinib, sorafenib, pazopanb, everolimus, axitinib, temsirolimus, and bevacizumabq4.
In lieu cytokines, targeted agents have longer progression-free
survival (PFS) of around 7-9 months and overall survival (OS)
about 2 years 5,6. Tyrosine kinase inhibitors (TKI) sunitinib and
pazobanib are the first line and everolimus and axtinib are the
second line most common choice and covered the community
health insurance in Turkey. TKIs are acting as block the ATPbinding site in tyrosine kinases and change the cell proliferation, metastasis, or angiogenesis by inhibiting signal transduction. Despite their mechanism of action is similar, they have
different pharmacokinetics and side effects7. Many studies
investigated different side effects of TKIs such as hypertension, dermatologic side effects and hormonal changes. Thyroid hormones change is take an interest for last decade and
phase 2 and 3 trial result had been analyzed retrospectively
for this reason. In this study we investigated thyroid stimulant
hormone change with TKI therapy and relation between the
oncologic outcomes in Turkish patient population.
Materials and methods
Patients
A totally 246 metastatic renal cell carcinoma patients included in the study and they recruited from over 10 different
oncology clinics. All patients were pathologically confirmed
with renal cell carcinoma. All patients treated with TKIs, suntinib, sorafenib, pazopanib or axitnib or everolimus as mTOR
inhibitor due to their stage and line of therapy. According to
the our community health system we usually start with either
pazopanib or sunitinib as a first choice of mRCC treatment.
The following characteristics obtained from patients’ charts:
age, gender, body mass index, histopathology, diagnosis
time, type of TKI, date of progression time, date of last visit,
responses to treatment and survival.
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Laboratory parameters obtained from the hospital records:
thyroid stimulant hormone level measured at baseline and
following the 8-12 weeks of treatment as a control. Response
evaluation made by according to response evaluation criteria
in solid tumors-1.1 (RECIST-1.1) criteria every three months.
Inclusion criteria were diagnosis metastatic renal cell carcinoma. Exclusion criteria were any thyroid disease and using medication for this, withhold the TKI therapy less than 4 weeks,
Study Design
Patients had categorized into “TSH decrease” or “TSH increase” groups accepted at least 50% of change from the base
line, and becoming “hyperthyroidic”, “hypothyroidic” or “stay
in normal range”. The study protocol approved by the institutional review board and written informed consent obtained
from all participants. Progression-free survival (PFS) was defined as the time between the diagnosis and disease progression, whichever occurred first. Overall survival (OS) was calculated as the time between the diagnosis and death or last
follow-up.
Statistical analyses
All statistical tests were performed by using software (SPSS 21
inc USA). The distribution of variables normality tested with
Kolmogorov–Smirnov test and presented as mean ± standard
deviation (SD) median and interquartile ranges, as appropriate. Differences between survivor and died patient’s variables
according to distribution evaluated by the unpaired t test, and
Mann–Whitney U test, respectively, as appropriate. The Wilcoxon signed-rank test used to compare the change in serum
TSH levels between baseline and after first and 3rd month of
TKI therapy. For each covariate, the univariate and multivariable associations with OS and PFS were conducted using the
Cox proportional hazards model. A P value <0.05 was considered as statistically significant.
Results
In the study 246 mRCC patients included and mean age was
60 (±8), and 183 (74%) of them were male, 63 (24%) of them
were female. Median follow up period was 24 months. The
median OS was 15.4 months, and median PFS was 8 months.
The mean serum basal TSH level was 2.3 mIU/L and after the
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TKI therapy control mean TSH level was 10.2 mIU/L. The most
common used tyrosine kinase (TKI) were, 163 (66%) of sunitinib, 47 (19%) of pazopanib, and 15 (6%) of sorefenib. As
a second or third line, 21 patients received axitinib or everolimus.
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group had significantly longer OS compared to the both other
groups (27.4 vs 15 months, P= 0.033, 27.4 vs 14.5 months,
P=0.017). For progression, free survival analyses, there were
no any significant relations between the groups. Figure 1A
and B showed the OS analyses of the comparisons.

Following TKI therapy 15 patients (6%) became as a hyperthyroidic, 83 patients (34%) became hypothyroidic and remaining 148 patients had in normal range for TSH levels. When
we subgroup the patients according to the TSH change, in 38
patients (15.4%) had THS decreasing at least 50% from baseline and 128 patients (52%) has elevated THS levels as described previous range. We summarized this finding in table 1.
Table 1. Survival outcomes and TSH levels in patient’s subgroup
Characteristic

Hypothyroidic
N=83

Normothyroidic
N=148

Hyperthyroidic
N=15

Overall
survival,
months

14

18

25.4

Progression
free survival,
months

8

8

9.8

TSH baseline,
mIU/L

2.2

2.2

3.5

TSH after
therapy,
mIU/L

8.5

2.5

0.21

TSH increased
N=128

TSH stayed
stable
N=80

TSH decreased
N=38

Overall
survival,
months

15

14.5

27.4

Progression
free survival,
months

8

8

11.5

TSH baseline,
mIU/L

1.8

2

4.6

TSH after
therapy,
mIU/L

9.4

1.8

1.3

In survival analyses, became hyperthyroidic patients had significantly longer OS than became hypothyrodic patients (25.4 vs
14 months, P=0.036) but no significantly differ than remained
normothyroidic patients (25.4 vs 18 months, P=0.16). When
we analyzed according to the TSH change, TSH decreased

Discussion
This is the first study reporting TKI toxicities about thyroid
dysfunctions in Turkish population. Consistent with the literature TKI therapy cause quite common thyroid stimulant hormone changes. In our population TKI therapy caused 34% of
hypothyroidism and 6% of hyperthyroidism during the first 3
months of therapy. Also, we investigated the changing of TSH
levels, not only transforming as a hypertyroidic or hypothyroidic, more patients had THS altering, 50% of patients THS was
elevated and 15% of population had decreased THS levels.
Additionally, decreasing THS levels was significantly associated with longer overall survival but not progression free survival. Elevating TSH had no significantly impact on oncologic
outcomes.
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Targeted therapies either TKI, angionesis inhibitor or mTOR
inhibitor had many common side effect profiles such as fatigue, diarrhea, nausea, anorexia, rash, hand–foot skin reaction, cardiovascular side effects such as heart failure and hypertension 4. In last decade, many thyroid dysfunctions had been
reported during TKI therapies. Target agents affect the thyroid homeostasis, but exact mechanisms are not well known.
Severe hypothyroidism had been reported with these agents
in mRCC but, typically can be easily treated with thyroid hormone replacement therapy 8.
Sunitinib is one of the most common TKI used for mRCC,
Motzer et al. presented in a phase 3 trial, they found 24% of
hypothyroidism and 2% of them grade 3-4 9. Retrospective
and prospective studies have indicated that sunitinib can cause
hypothyroidism in a 50-85% 4,10,11. Sorafenib-induced hypothyroidism does not common as sunitinib-induced hypothyroidism, studies showed aroun 10-20% of hypothyroidism 11,12 as
well as pazopanib was found around 10% 9,13. The mechanism
is not well defined by new studies support that VEGF inhibition is one of the component of the etiology4. The influence of
hypothyroidism on oncologic outcomes has been investigated
in several studies. A report on patients treated with sunitinib
found that hypothyroid patients had significantly longer PFS
than euthyroid patients 14. Another study compared sunitinb
with sorafenib, found 44% vs 27% hypothyroidism respectively, and there was a significantly higher PFS rates compared
to euthyroid (18 vs 10 months)15. Sella et al. found longer
PFS and OS in patients who become hypothyroid16. Despite
to these data, a prospective study showed that 53% of 102
euthyroid patients became hypothyroidic under the treatment
of sunitinib, but median PFS was not significantly different
(18.9 vs 15.9 months)17. In our study, we did not find significant differences between the hypothyroidic and euthyroidic
patients for PFS and OS. Rate of hypothyroidism is similar to
literature and oncologic outcomes of our study was consistent
with prospective data which reported previously.
Hyperthyroidism under TKI therapy was not investigated as
hypothyroidism, most of the phase trials reported hypothyroidism as side effect, but several case reports had been showed
thyrotoxicosis on TKI therapy 18,19. Jazvic et al. reported a re-
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cent study, out of the 62 included patients, hypothyroidism
was diagnosed during therapy in 19% and it was preceded by
thyrotoxicosis in 3.2% 20. To our knowledge there is no data
investigating oncologic outcomes in patients who developed
hyperthyroidism during TKI therapy. We found a significantly
higher OS in patients who became hyperthyroidic under TKI
therapy. Also, this is an important finding because not only
hyperthyroidic patients had longer OS, 50% of THS decreasing patients under TKI had longer OS compared to stayed in
normal range. We do not know the possible mechanism or
why hyperthyroidism is slightly higher than literature?. One of
the possible reason, Turkey has many endemic goiter regions
and about 50% of people had thyroid nodules on ultrasound21,22.
Our study has some major limitations, we cannot have achieved the free thyroid hormone levels and thyroid antibodies to
explain possible mechanism, and this is a retrospective study
but our findings are new results.
In conclusion, patients who had decreasing TSH levels under
the treatment of TKI should have significantly higher overall
survival but, hypothyroid patients don’t.
Acknowledgment: This study participants are member of Turkish Medical Association Young Oncologist Group. Thanks to
all these participators.

Makale / Article

J hum rhythm - December 2016;2(4):144-148

148

References
1. Mathew A, Devesa SS, Fraumeni JF Jr & Chow WH. Global increases
in kidney cancer incidence, 1973–1992. European Journal of Cancer
Prevention 2002; 11; 171–178.
2. Aydın S. Türkiye’de üriner sistem kanserlerin görülme sikliği. Türk Üroloji
Dergisi. 2007; 33: 392-397.
3. Rabinovitch RA, Zelefsky MJ, Gaynor JJ & Fuks Z. Patterns of failure following
surgical resection of renal cell carcinoma: implications for adjuvant local
and systemic therapy. Journal of Clinical Oncology 1997; 12: 206–212.
4. Bianchi L, Rossi L, Tomao F, Papa A, Zoratto F, Tomao S. Thyroid dysfunction
and tyrosine kinase inhibitors in renal cell carcinoma. Endocrine-Related
Cancer 2013; 20: 233–245.
5. Motzer RJ, Michaelson MD, Redman BG, et al. Activity of SU11248, a
multitargeted inhibitor of vascular endothelial growth factor receptor and
platelet derived growth factor receptor, in patients with metastatic renal
cell carcinoma. Journal of Clinical Oncology 2006; 24: 16–24.
6. Rini BI, Wilding G, Hudes G, Stadler WM, Kim S, Tarazi J, Rosbrook B, Trask
PC, Wood L & Dutcher JP. Phase II study of axitinib in sorafenib-refram,
ctory metastatic renal cell carcinoma. Journal of Clinical Oncology 2009;
27: 4462–4468.
7. Hartmann JT, Haap M, Kopp HG & Lipp HP. Tyrosine kinase inhibitors –
a review on pharmacology, metabolism and side effects. Current Drug
Metabolism 2009; 10: 470–481.
8. Fujiwara Y, Kiyota N, Chayahara N, Suzuki A, Umeyama Y, Mukohara T,
Minami H. Management of axitinib (AG-013736)-induced fatigue and
thyroid dysfunction, and predictive biomarkers of axitinib exposure: results
from phase I studies in Japanese patients. Investigational New Drugs 2012;
30: 1055–1064.
9. Robert J. Motzer, M.D., Thomas E. Hutson, D.O. et al. Pazopanib versus
Sunitinib in Metastatic Renal-Cell Carcinoma N Engl J Med 2013; 369:722731.
10. Rini BI, Tamaskar I, Shaheen P, Salas R, Garcia J, Wood L, Reddy S, Dreicer
R,Bukowski RM. Hypothyroidism in patients with metastatic renal cell
carcinoma treated with sunitinib. Journal of the National Cancer Institute
2007; 99: 81–83.
11. Schmidinger M, Vogl UM, Bojic M, Lamm W, Heinzl H, Haitel A, Clodi
M, Kramer G, Zielinski CC. Hypothyroidism in patients with renal cell
carcinoma: blessing or curse? Cancer 2011; 117: 534–544.
12. Rini BI, Escudier B, Tomczak P, et al. Comparative effectiveness of axitinib
versus sorafenib in advanced renal cell carcinoma (AXIS): a randomised
phase 3 trial. Lancet 2011; 378: 1931–1939.
13. Sternberg CN, Davis ID, Mardiak J, et al. Pazopanib in locally advanced
or metastatic renal cell carcinoma: results of a randomized phase III trial.
Journal of Clinical Oncology 2010; 28: 1061–1068.

14. Wolter P, StefanC,Decallonne B,DumezH, Bex M, Carmeliet P, Schoffski P.
The clinical implications of sunitinib-induced hypothyroidism: a prospective
evaluation. British Journal of Cancer 2008; 99: 448–454.
15. Clemons J, Gao D, NaamM, Breaker K, Garfield D, Flaig TW. Thyroid
dysfunction in patients treated with sunitinib or sorafenib. Clinical
Genitourinary Cancer 2012; 10: 225–231.
16. Sella A, Hercbergs AH, Hanovich E, Kovel S. Does sunitinib-induced
hypothyroidism play a role in the activity of sunitinib in metastatic renal cell
carcinoma? Chemotherapy 2012; 58: 200–205.
17. Sabatier R, Eymard JC, Walz J, et al. Could thyroid dysfunction influence
outcome in sunitinib-treated metastatic renal cell carcinoma? Annals of
Oncology 2012; 23: 714–721.
18. Sakurai K, Fukazawa H, Arihara Z, Yoshida K. Sunitinib-induced
thyrotoxicosis followed by persistent hypothyroidism with shrinkage of
thyroid volume. Tohoku J Exp Med 2010; 222: 39-44.
19. Piñar D, Boix E, Meana JA, Herrero J. Sunitinib-induced thyrotoxicosis. J
Endocrinol Invest 2009; 32: 941-2.
20. Jazvi� M, Prpi� M, Juki� T, et al. Sunitinib-induced thyrotoxicosis - a not so
rare entity. Anticancer Res 2015; 35: 481-5.
21. Cinemre H, Bilir C, Gokosmanoglu F, Akdemir N, Erdogmus B, Buyukkaya
R. Predictors of time to remission and treatment failure in patients with
Graves' disease treated with propylthiouracil. Clin Invest Med 2009; 32:
199-205.
22. Bilir C, Gökosmanoglu F, Caliskan M, Cinemre H, Akdemir R. Regression of
the carotid intima media thickness by propylthiouracil therapy in Graves'
hyperthyroidism. Am J Med Sci 2012 ; 343: 273-6.

