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the normal range in 22 of 36 patients (61%) and 
triglycerides in 2 of 36 women (6%).

The baseline lipoprotein profiles in the two groups 
were comparable. However, the changes in total cho-
lesterol during the study period were different in the 
two groups (Table 3, Figure 1) In the patients of group 
A, the total cholesterol did not significantly change 
compared to baseline (Figure 1), while in Group B, 
the level of serum cholesterol decreased significantly 
and was lower compared to Group A at the end of 
treatment. Analogous changes were disclosed with 
regard to LDL cholesterol levels (Table 3). No signifi-
cant difference between monotherapy and combined 
therapy was observed in TG and HDL levels.

3. Holter ECG monitoring

Holter ECG monitoring was conducted in each 
patient at baseline and at the end of the 6 months’ 
treatment. There was no significant difference between 
monotherapy and combined therapy on the minimum, 
maximum, and mean heart rate. Also, the mean heart 
rate analyzed 2 hours after the administration of 
thyroid hormone preparations did not differ between 
monotherapy and combined therapy (Table 4).

4. Bone metabolism

There was no significant difference between treat-
ments in serum osteocalcin. Nevertheless, in Group B 

asked which treatment they preferred.

Statistical analysis

Statistical analysis was performed using the STA-
TISTICA 6.0 software program (Stat-Soft, 2001) and 
a “Primer of BIOSTATISTICS” 4.03 (S.A. Glantz, 
McGraw Hill, 1998). To compare independent sam-
ples, the Mann-Whitney criterion was used. Wilcoxon’s 
test (W) was employed to compare related samples. 
The χ2-test was performed to compare categorical 
variables. The Kruskal-Wallis test was used to com-
pare more than two independent samples. Numerical 
data in the text and in the tables are presented as 
Me [25; 75] (Me = median; 25 and 75 = 1st and 3rd 
quartiles). A p-value of less than 0.05 was regarded 
as statistically significant.

RESULTS

1. Clinical findings

The clinical characteristics of the patients at base-
line did not differ in the two groups (Table 1).

2. Biochemistry results

At baseline, serum TSH values were above the 
upper limit of the normal range in all 36 patients 
and there was no difference between Groups A and 
B (Table 2). At six months, no significant difference 
between treatments was detected with regard to 
TSH levels.

Lipoprotein profiles

At baseline, total cholesterol was above the upper 
limit of the normal range (>5.2 mmol/liter) in 23 of 
36 patients (66%), while LDL cholesterol was above 

Table 2. TSH at baseline and at the end of treatment, Median 
(25th; 75th), in mU/l

Groups baseline

After  
6 months  

of treatment W, p value

Group Α (L-T4) 44.6 [11.8; 70.7] 2.4 [1.2; 3.7] <0.05 

Group Β  
(L-T4+L-T3)

50 [9.6; 76] 1.9 [0.8; 3.1] <0.05

Mann-Whitney 
criterion, p value

0.724 0.524

W: Wilcoxon test

Table 3. Total cholesterol and LDL cholesterol at baseline and at 
the end of treatment, Median (25th; 75 th), mmol/l

Groups baseline

After  
6 months  

of treatment W, p value

Total cholesterol

Group A (L-T4) 5.4 [4.6; 6.9] 5.7 [4.5; 5.9] >0.05

Group B  
(L-T4+L-T3)

6.1 [5.4; 7.2] 4.6 [3.4; 4.7] <0.05

Mann-Whitney 
criterion, p value

 >0.05 <0.05

LDL cholesterol

Group A (L-T4) 3.9 [2.9; 5.1] 3.5 [2.8; 4.0] >0.05

Group B  
(L-T4+L-T3)

4.2 [3.6; 4.5] 2.7 [1.9; 3.2] <0.05

Mann-Whitney 
criterion, p value

>0.05 <0.05

W: Wilcoxon test
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serum osteocalcin increased by 3.35 [0.18; 8.8] ng/ml, 
whereas in Group A it increased by only 0.4 [–0.5; 3.9] 
ng/ml (Table 5). The changes were not significantly 
different (T= 208.0; p >0.05). The urine deoxypy-
ridinoline in group B significantly increased after 
combined therapy and was higher than in group A at 
the end of therapy (p <0.05) (Figure 2). No signifi-
cant difference between monotherapy with L-T4 and 
combined therapy was revealed in densitometry.

Figure 1. Total cholesterol at the end of treatment, Median (25th;75th) mmol/L.

Table 4. Mean heart rate at baseline and at the end of treatment and 
heart rate 2 hours after taking the thyroid hormones preparation, 
Median (25th; 75 th), beats/min

Mean heart rate at the end of treatment 

Groups baseline

After  
6 months  

of treatment W, p value

Group Α (L-T4) 78 [75; 82] 81 [76; 82] >0.05

Group Β (L-T4+L-T3) 77 [72; 79] 79 [77; 82] >0.05

Mann-Whitney  
criterion, p value

>0.05 >0.05

Heart rate 2 hours after taking thyroid hormones preparations

Groups 
At the end of the  
treatment period

Group Α (L-T4) 86.5 [84.5; 93.5]

Group Β (L-T4+L-T3) 86.5 [84.5; 90.8]

Mann-Whitney  
criterion, p value

>0.05

W: Wilcoxon test

5. Preference of treatment

At the final visit patients were asked which treat-
ment they preferred. Of 36 study patients, 10 pre-
ferred L-T4+L-T3 treatment (27.8%), 8 preferred 
L-T4 treatment (22.2%), and 18 patients (50%) had 
no preference.

DISCUSSION

In a previous study10 we compared the effect of 
L-T4 versus combination L-T4 + L-T3 therapy on the 
serum thyroid hormone levels. We found that L-T4 
monotherapy was associated with non-physiologically 
high FT4 and low FT3 levels, while TSH values did 
not differ in the two groups.

In the present study we conducted a randomized 
controlled trial of non-blinded design in 36 hypothy-
roid premenopausal women without previous therapy 
in order to assess possible differential influence of 
the two therapeutic regimens (L-T4 versus combined 
L-T4, L-T3) on clinical features, lipid profile, bone 
metabolism markers, bone density, and 24-hour 
electrocardiographic recording.

Lipoprotein profiles

Elevated levels of total cholesterol, LDL choles-
terol, and apolipoprotein B are well documented 
features of overt hypothyroidism.11 These changes 
are reversible upon treatment.




