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  To evaluate the effect of diltiazem on thyroid function tests.

 This prospective, interventional study was conducted on 19 newly diagnosed 
patients of hyperthyroidism attending the out patient department of Institute of Radiotherapy and Nuclear 
Medicine, Peshawar. All patients took diltiazem 30 mg three times a day for 6 weeks. Serum free thyroxine 
(FT4) measurements were done before starting diltiazem and then serially after 2, 4 and 6 weeks (+ 3 
days) of therapy.

FT4 decreased from 33.29 + 7.77 pmol / L to 32.77 + 8.15  pmol / L after 2 weeks (P = 0.509), 
to  31.86 + 8.15 pmol / L after 4 weeks (P = 0.138) and then to 31.50 + 7.80 pmol / L after 6 weeks (P =  
0.i37).

Diltiazem has some although not significant biochemical effectiveness in decreasing the 
thyroid hormone levels after 4–6 weeks of therapy. 

 Diltiazem, Hyperthyroidism, Free T4 Concentration. 

INTRODUCTION f o r  t h e  t h y r o p e r o x i d a s e  ( T P O ) - c a t a l y s e d  
biosynthesis of thyroid hormones under the 

The cytosolic free calcium concentration 
following reaction:2+[Ca ] is an important intracellular messenger I

2+system. Changes in [Ca ]  constitute one of the i

major pa thways by which in fo rmat ion i s  
transferred from extracellular signals (drugs, 

H2O2 is an essential substrate for TPO hormones, neurotransmitters, etc) received by the 
2+ and is the limiting factor for the downstream cell to intracellular sites. In a resting cell, [Ca ]  is i

2+ chemical processes which lead to the synthesis of 
kept very low by Ca  pumps. However, in 3thyroid hormones.  The thyroid cells generate for response to a variety of stimuli, it rises to a level 

2+ the synthesis of thyroid hormones appropriate 
which initiates Ca -dependent cellular processes 

amounts of H O  that may be toxic in other cell 2 2resulting in a diverse range of physiological and 4–6
2+ types.pathological events. The rise in [Ca ]  occurs i

2+through Ca  influx across the plasma membrane or Generation of H O , on the other hand, is 2 2
2+ 2+through Ca  release from intracellular stores, but dependent on cytosolic free Ca  concentration as 

1more characteristically, from both the routes. shown by Takasu and his col leagues who 
2+demonstrated that [Ca ] is an important factor in 2+ i [Ca ]  also plays crucial role in the i the regulation of H O  generation and thereby in 2 2synthesis of thyroid hormones. The thyroid plasma 

2+ the regulation of iodination and thyroid hormone 
membrane contains a Ca -regulated NADPH- 7synthesis.dependent H O  generating system providing H O  2 2 2 2
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In an attempt to see for the effects of lMild to moderate, stable cases of hyperthyroidism 
calcium channel blockers on the synthesis of with free thyroxine not more than 50 pmol / L, and
thyroid hormones, Roti et al (1988) evaluated the 

lSubjects who gave a written, well informed consent.
effect of diltiazem on serum levels of thyroid 
hormones but observed no significant effect on 

8these hormones.  Kelestimur and Aksu studied the 
effect of diltiazem on thyroid function tests and 
reached the conclusion that diltiazem does not 

9significantly reduce thyroid hormone levels.  But 
in both of these studies, the biochemical effects of 
diltiazem on thyroid hormones were assessed after Exclusion criteria:
10 days of therapy. However, it takes 3-4 weeks 

10 lSubjects with severe hyperthyroidism,before the stores of T  are depleted.  4

lPregnant or lactating mothers, and
Studies in animals (rabbits) have shown 

lthat a month-long therapy with calcium channel 
blockers significantly decreases serum levels of T  3

11and T .  All subjects took diltiazem (Dilzem – 4

Park-Davis) 30 mg three times a day for 6 weeks. 
The aim of the present study was to 

Serum free T  measurements were done before 4evaluate the effect of diltiazem on free thyroxine 
starting diltiazem and then serially after 2, 4 and 6 levels after at least 6 weeks of therapy. This 
weeks (+ 3 days) of therapy using radioimmun-calcium channel blocker is unique in having non-
oassay technique. TSH measurements using coat-specific antiadrenergic activity more than any other 
A-Count TSH IRMA and radioactive iodine uptake calcium channel blocker used clinically. Also, 
(RAIU) studies / thyroid scan were done once in d i l t i a z e m ,  a  n o n - d i h y d r o p y r i d i n e ,  b l o c k s  
the beginning for the purpose of diagnosis.tachycardia in calcium-dependent cells more 

selectively than do the dihydropyridines (e.g. Data collected were analysed statistically 
nifedipine). Furthermore, significant reflex with SPSS (statistical package for social sciences) 
tachycardia in response to hypotension occurs most using paired Student's t-test; value of 'P' less than 
frequently with dihydropyridines but less so with 0.05 was considered significant.

12diltiazem.  These pharmacological properties of 
diltiazem may make it a favourable calcium 
channel blocker in thyrotoxic patients. This study was conducted on 20 newly 

diagnosed, untreated cases of hyperthyroidism. 
After drop out, 19 patients (16 females and 3 
males with a mean age of 35.31 + 10.36 years) Twenty newly diagnosed, untreated cases 
completed the study. Results are described as mean of hyperthyroidism attending the out patient 
+ SD.department of Institute of Radiotherapy and 

Nuclear Medicine, Peshawar were selected in this 
prospective, interventional study using the 
following criteria:

Inclusion criteria:

lSubjects of 20–55 years of age of either sex,

RESULTS

MATERIAL AND METHODS

To improve supervision and minimize the 
drop out from the study, only those cases were 
registered who belonged to Peshawar and the 
suburbs, so that they could be approached in case 
of their failure to attend the follow up clinic. But 
even then, one patient was lost to follow up.

Subjects with ischaemic heart disease or any other 
chronic illness like diabetes or renal failure.

Free T  (FT ) concentrations decreased 4 4

from 33.29 + 7.77 pmol / L to 32.77 + 8.15 
pmol/L after 2 weeks (P = 0.509). FT  further 4 

decreased to 31.86 + 8.15 pmol/L and 31.50 + 
7.80 pmol/L after 4 and 6 weeks with P values of 
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Table 1

BASELINE AND POST-INTERVENTION 
CHARACTERISTICS REGARDING FREE T4

Characteristic FT  ( pmol/L)4 P- value*

Baseline

Post-intervention Week 2

Week 4

Week 6

33.29 + 7.77

32.77 + 8.15

31.86 + 8.15

31.50 + 7.80

–

0.509

0.138

0.137

*P values between means of baseline FT  (before starting therapy) and4

      post-intervention FT (after starting diltiazem).4 
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0.138 and 0.137 respectively (Table 1). Most of 
the decline in FT  (80 % of the total) has occurred 4

after 4 weeks (Figure 1).

evaluated the influence of diltiazem on serum 
concentration of total T  and T  in 20 hyperthyroid 4 3

patients and concluded that diltiazem does not 
significantly reduce these hormones after 10 days 

21of therapy.  Then Kelestimur and Aksu assessed 
the biochemical effect of diltiazem on thyroid 
function tests in 22 newly diagnosed patients with 
hyperthyroidism but observed that diltiazem had 
no significant effect on these hormones after 10 

9days of therapy.  Finally Mittal and his colleagues 
carried out a study in rabbits and reached the 
conc lus ion tha t ca lc ium channe l b lockers 
significantly decreased the serum levels of T  and 3

11T  after a month-long therapy with these drugs.  4

The present study was undertaken to 
explore further the biochemical efficacy of 

Characteristics of the patients when d i l t i a z e m r e g a r d i n g f r e e  t h y r o x i n e ( F T ) 4
categorized on the basis of age (20–35 years concentrations after a 6 weeks-long therapy. Serial 
versus 36–55 years) are shown in Table 2. Mean measurements of FT  after 2, 4 and 6 weeks have 4change in FT  after 6 weeks in subgroup A (0.71 + 4 shown that FT4 decreased to some extent with P 
5.15 pmol/L) when compared with the mean values of 0.509, 0.138 and 0.137 respectively. All 
change in FT  in subgroup B (3.12 + 5.35 pmol/L), 4 these P values are non-significant at the usual 5 % 
the difference was non-significant (P > 0.05). level of significance but the latter two values are 

highly 'sensitive' and are 'approaching' significance 
(P < 0.15 > 0.05).

The essential role of hydrogen peroxide 
The results of this study are in agreement 

(H O ) as an oxidant for thyroperoxidase (TPO) 2 2 with those shown by Mittal and his colleagues who 
activity and its generation by the thyroid cells was demonstrated that a month-long therapy with 
described in 1980s and an NADPH oxidase calcium channel-blockers  significantly decreased 
activity was suggested quickly to be the underlying 11 serum levels of T  and T  in rabbits. However, our 13,14 3 4mechanism  but it took one and a half decades 

results are in contradiction to those shown by Roti 
from the discovery of this function to the 8 21et al (1988) , Kelestimur et al (1993)  and identification of dual oxidases (DUOX) which are 9Kelestimur and Aksu (1996)  who concluded that members of the NOX family of NADPH oxidases 
(both DUOX 1 and DUOX 2 are highly expressed 

15–19 in thyroid).

The importance of cytosolic free calcium 
2+concentration ([Ca ] ) as a regulating factor for the i  

generation of H O  was established in their 2 2

experiments by Bjorkman and Ekholm  who 
demonstrated that H O  release from isolated open 2 2

pig thyroid follicles was promptly increased about 
2+10 times by the addition of a Ca  inophore A-

2+ 20 23187 to Ca -containing medium. Takasu and his 
colleagues studied the effects of A-23187 and Bay 

2+K-8644, a calcium channel agonist, on [Ca ]  and i

H O  generation in cultured porcine thyroid cells 2 2

and reached the conclusion that it is the cytosolic 
free calcium concentration which regulates the 
generation of H O  and, through that, regulates 2 2

7iodination and thyroid hormone synthesis.  

Roti et al studied the effects of diltiazem 
on serum levels of total T , T  and rT  in 11 4 3 3

hyperthyroid patients after 10 days of therapy but 
observed that no significant change occurred in 

8levels of these three hormones.  Kelestimur et al 

DISCUSSION
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Table 2

BIOCHEMICAL CHARACTERISTICS (FT )4

OF THE SUBGROUPS AFTER AGE 
WISE CATEGORIZATION

Group A (20-35 years)

( n = 8)

Group B (36-55 years)  

(n =11)

35.38 + 8.43

31.77 + 7.27

34.67 + 6.43

29.19 + 8.16
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diltiazem did not significantly affect thyroid H2O2 is regulated by cytoplasmic  free 
function tests. But in these three studies, the effect calcium in cultured porcine thyroid cells. 
of diltiazem on thyroid hormone levels were Biochem Biophys Res Commun 1987 ; 
evaluated after 10 days of therapy. In fact it takes 148:1527–32.

_ 103 4 weeks before the stores of T  are depleted.  In 4 8. Roti E, Montermini M, Roti S, Gardini E, 
the present study, the effects of diltiazem were Robuschi G, Minelli R, et al. The effect of 
studied for a  period of 6 weeks. diltiazem, a calcium channel-blocking drug, on 

cardiac rate and rhythm in hyperthyroid 
patients. Arch Intern Med 1988; 148:1919–21.

9. Kelestimur F, Aksu A. The effect of diltiazem 
on the manifestations of hyperthyroidism and 
thyroid function tests. Exp Clin Endocrinol 
1996; 104:38–42. 

10. Greenspan FS, Dong BJ . Thyroid and 
antithyroid drugs. In: Katzung BG, editor. 
Basic and Clinical Pharmacology. 10th ed. 
Singapore: McGraw-Hill 2007: 618–34.

11. Mittal SR, Mathur AK, Prasad N. Effects of 
calcium channel blockers on serum levels of 
thyroid hormones. Int J Cardiol 1993; 38: 
131–2.

12. Katzung BG, Chatterjee K. Vasodilators and 
the treatment of angina pectoris. In: Katzung 
BG, editor. Basic and Clinical Pharmacology. 

1. Bendard K, Krause KH. The NOX family of 10th ed. Singapore: McGraw-Hill; 2007: 
ROS-generating NADPH Oxidases: Physiology 183–97.
and pathophysiology. Physiol Rev 2007; 

13. Larsen PR, Davies TF, Schlumberger MJ, Hay 87:245–313.
ID. Thyroid physiology and diagnost ic 

2. Dunn JT. Biosynthesis and secretion of thyroid evaluation of patients with thyroid disorders. 
hormones. In: DeGroot LJ, Jameson JL, In: Larsen PR, Kronenberg HM, Melmed S, 
e d i t o r s .  E n d o c r i n o l o g y .  4 t h  e d .  Po lonsky KS. Wi l l i am's Text book of 
Philadelphia:WB Saunders 2001: 1290–1300. Endocrinology. 10th ed. USA: Saunders; 2003: 

331–73.3. Jacqueline VS, Dequanter D, Lothaire P, 
Massart C, Dumont JE, Erneux C. Thyrotropin 14. Michot JL, Deme D, Virion A, Pommier J. 
stimulates the generation of inositol 1,4,5- Relation between thyroid peroxidase, H2O2 
triphosphate in human thyroid cells. J Clin generating system and NADPH-dependent 
Endocrinol Metab 2006; 91:1099–1107. reductase activities in thyroid particulate 

f r ac t i ons .  Mol Ce l l  Endoc r ino l  1985 ;  4. Song Y, Driessens N, Costa M, De Deken X, 
41:211–21.Detours V, Corvilain B, et al. Roles of 

hydrogen peroxide in thyroid physiology and 15. Dupuy C, Ohayon R, Valent A, Noel-Hudson 
disease. J Clin Endocrinol Metab 2007; MS, Deme D, Virion A. Purification of a novel 
92:3764–73. flavoprotein involved in the thyroid  NADPH 

oxisase. Cloning of the porcine and human 5. Chico G, Massart C, Jin L, Vanvooren V, 
cDNAs. J Biol Chem 1999; 274:37265–69.Caillet-Fauquet P, Andry G, et al. Acrylamide, 

an in vivo thyroid carcinogenic agent, induces 16. De Deken X, Wang D, Many MC, Costagliola 
DNA damage in rat thyroid cell lines and S, Libert F, Vassart G, et al. Cloning of two 
primary cultures. Mol Cell Endocrinol 2006; human thyroid cDNAs encoding new members 
257:6–14. of the NADPH oxidase family. J Biol Chem 

2000; 275:23227–33.6. Demelash A, Karlsson JO, Nilsson M, 
Bjorkman U. Selenium has a protective role in 17. El-Hassani RA, Morand S, Boucher JL, 
caspase-3-dependent apoptosis induced by Frapart YM, Apostolou D, Agnandji D, et al.  
H2O2 in primary cultured pig thyrocytes. Eur Dual oxidase-2 has an intr insic Ca2+-
J Endocrinol 2004; 150:841–9. dependent H2O2 generating activity. J Biol 

Chem 2005; 280:30046–54.7. Taksu N, Yamada T, Shimizu Y. Generation of 

Age wise categorisation of the patients 
(20–35 years versus 36–55 years) has shown that 
there is no significant difference between these 
two subgroups regarding the decline in FT  4

concentration (P > 0.05), thus indicating that 
intensity of biochemical response to diltiazem 
occurs irrespective of the age of the patient.

Diltiazem (30 mg three times per day) has 
some al though not s ignif icant biochemical 
effectiveness in decreasing the thyroid hormone 
levels after 4–6 weeks of therapy. The matter 
needs elucidation in future studies with still higher 
doses of the drug and more prolonged duration of 
therapy with diltiazem.

CONCLUSION
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