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Abstract

Hypothyroidism is one of the most common endocrine disorders worldwide. Despite well-established
levothyroxine (LT4) replacement therapy, achieving biochemical euthyroidism remains challenging. This
study aimed to determine the frequency of uncontrolled LT4 replacement therapy and its associated
biochemical and hematological findings in adults with primary hypothyroidism followed in primary care. This
retrospective study included 157 adults with primary hypothyroidism receiving LT4 replacement therapy who
attended Kamiloba Family Health Center, Istanbul, Tirkiye, for routine follow-up. Patients were divided into
overtreatment, euthyroid, and undertreatment groups based on serum TSH concentrations using reference
values from the Istanbul Public Health Laboratory (0.27 < TSH < 4.80). Demographic, biochemical and
hematological parameters were compared among the groups. Of the 157 patients, 137 (87.3%) were women
(female to male ratio, 6.85:1), and the mean age was 60.9 + 15.3 years. 9 patients (5.7%) were overtreated,
48 patients (30.6%) were undertreated, and 100 patients (63.7%) were euthyroid. The frequency of
uncontrolled LT4 replacement therapy was determined 36.3%. Biochemical uncontrolled LT4 therapy was
observed to be more frequent in women than in men (p = 0.007). HDL cholesterol levels were significantly
lower in both the overtreatment (48.1 + 11.8) and undertreatment (48.4 + 11.8) groups than in the euthyroid
group (53.7 £ 12.3) (p=0.021). Among hematological parameters platelet indices showed the strongest
association with biochemical control status. Platelet count (PLT) was highest in the overtreatment group
(321.2 £ 89.2) (p = 0.021). Platelet distribution width (PDW) was highest in the undertreatment group (16.2
1+ 0.3) (p = 0.024). Plateletcrit (PCT) was highest in the overtreatment group (0.31 + 0.07) and showed
borderline significance (p = 0.069). Mean platelet volume (MPV) was highest in the undertreatment group
(10.6 £ 1) ; however, the difference was not statistically significant (p = 0.166). In this primary care study,
more than one-third of patients receiving LT4 replacement therapy had biochemical evidence of
overtreatment or undertreatment. Uncontrolled LT4 replacement therapy was associated with lower HDL
cholesterol levels and alterations in platelet indices, suggesting a potentially unfavorable cardiometabolic
profile. These findings highlight the importance of regular biochemical follow up to optimize LT4 replacement
therapy in primary care.
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Introduction

Hypothyroidism is one of the most common endocrine disorders worldwide, affecting approximately 4 —10%
of the adult population, with increasing prevalence among women and older individuals. Levothyroxine (LT4)
replacement therapy remains the standard treatment and is highly effective in restoring euthyroidism when
administered at an appropriate dose. Serum thyroid-stimulating hormone (TSH) constitutes the primary
biochemical marker for monitoring treatment adequacy and guiding dose adjustments.

Despite the widespread availability of LT4 therapy and well-established treatment guidelines, achieving and
maintaining biochemical euthyroidism remains a significant clinical challenge. Previous studies have
demonstrated that a considerable proportion of patients receiving LT4 replacement exhibit persistently
abnormal thyroid function tests, indicating either under-replacement or over-replacement. Such uncontrolled
therapy may result from poor medication adherence, inappropriate dosing, drug-drug or drug-food interactions,
gastrointestinal malabsorption, weight changes, aging, pregnancy or delayed follow-up in primary care
settings.

Both insufficient and excessive LT4 replacement are associated with clinically important adverse outcomes.
Persistent hypothyroidism has been linked to dyslipidemia, hypertension, cardiovascular disease, cognitive
impairment, reduced quality of life, and increased healthcare utilization. Conversely, excessive LT4
replacement leading to suppressed TSH levels increases the risk of atrial fibrillation, osteoporosis, fractures,
and cardiovascular mortality, particularly in elderly patients. Therefore, maintaining thyroid function within the
recommended therapeutic range is essential for minimizing long-term complications (1 - 4).

Primary care physicians play a central role in the long-term management of hypothyroidism because the
majority of patients receiving LT4 are followed outside specialized endocrine clinics. Consequently, evaluation
of biochemical control in primary care provides valuable information regarding the quality of disease
management and may identify opportunities to optimize treatment strategies. In addition to TSH abnormalities,
accompanying biochemical findings — including lipid profile alterations, liver enzyme abnormalities, renal
function changes, hematological parameters, electrolyte disturbances and hematological consequences —
may provide further insight into the clinical significance of uncontrolled LT4 replacement.

Although numerous studies have investigated LT4 treatment outcomes, relatively few have focused
specifically on the frequency of uncontrolled replacement therapy and its associated biochemical and
hematological abnormalities in routine primary care practice. Understanding these laboratory patterns may
improve recognition of patients at increased risk for treatment related complications and facilitate earlier
intervention.

Therefore, the aim of the present study was to determine the frequency of uncontrolled LT4 replacement
therapy among patients managed in primary care and to evaluate the accompanying biochemical and
hematological findings associated with inadequate thyroid hormone control. By characterizing these laboratory
abnormalities, we sought to provide clinically relevant information that may support more effective monitoring
and individualized management of hypothyroid patients in everyday primary care practice.

Methods

This retrospective study was conducted at Istanbul Kamiloba Family Health Center between January 1, 2026,
and June 1, 2026. The study included 157 adult primary hypothyroid patients receiving LT4 replacement
therapy who presented for periodic check-ups between January 1, 2025, and December 31, 2025. Data were
obtained from laboratory results of blood samples taken between 8:30 AM and 9:30 AM, after 12 hours of
fasting. Patients were divided into overtreatment, euthyroid, and undertreatment groups based on serum TSH
concentrations using reference values from the Istanbul Public Health Laboratory (0.27 < TSH < 4.80). The
relationship between groups formed based on TSH values and basic biochemical and hematological values
was investigated. The basic biochemical and hematological values evaluated were glucose, HbA1c, HDL
cholesterol, LDL cholesterol, triglyceride, ALT, AST, GGT, ALP, LDH, CK, CRP, ferritin, urea, creatinine, uric
acid, Ca, P, WBC, neutrophil %, lymphocyte %, Neutrophil Lymphocyte Ratio (NLR), RBC, HGB, HCT, RDW,
PLT, MPV, PCT, and PDW.
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Statistical analysis included calculations of the number, minimum, maximum, mean, and standard deviation for
continuous variables. The normality of the data distribution was assessed using the Shapiro-Wilk test. For
comparisons between groups, one-way analysis of variance (ANOVA) was used for data showing normal
distribution, and the Kruskal-Wallis test was used for data not showing a normal distribution. In variables where
a significant difference was found after the Kruskal-Wallis test, pairwise group comparisons were performed
as a post hoc analysis using the Mann-Whitney U test. No significant differences were found in the variables
tested using with one-way ANOVA.

Results

157 adult patients receiving LT4 replacement therapy for primary hypothyroidism were included in the study.
87.3% of the patients were female (n=137) and 12.7% were male (n=20). Primary hypothyroidism was more
prevalent in women (female/male ratio = 6.85/1) in the study group. The mean age was 60.9 + 15.3 years.
5.7% (n=9) of the patients were over-treated (TSH < 0.28 mIU/L), 30.6% (n=48) were under-treated (TSH =
4.80 mlU/L) and 63.7% (n=100) were euthyroid (TSH: 0.28 — 4.80 mIU/L). The frequency of uncontrolled LT4
replacement therapy was determined to be 36.3%. Biochemical uncontrolled LT4 therapy was observed more
frequent in women than in men (p=0.007). Frequency of overtreated and undertreated patients in LT4
replacement therapy and the relationship between TSH related groups and gender is shown in Table 1.

The mean TSH value in all patients was 4.46 + 5.45 mIU/L. Mean glucose level was 108.2 + 35.5 mg/dL,
HbA1c was 6.1 £ 1.3%, HDL cholesterol was 51.8 + 12.3 mg/dL, LDL cholesterol was 125 + 37.9 mg/dL, and
triglyceride level was 144.9 + 85.1 mg/dL. Descriptive statistics for all other biochemical and hematological
parameters are presented in Table 2.

HDL cholesterol levels differed significantly between the groups (p = 0.021). It was found that HDL cholesterol
levels were significantly lower in both the overtreatment group (48.1 + 11.8) and the undertreatment group
(48.4 £ 11.8), while HDL cholesterol levels were higher (53.7 + 12.3 mg/dL) in the euthyroid group (Table 3).

Among hematological parameters, platelet indices showed the strongest association with biochemical control
status. Platelet count (PLT) was highest in the overtreatment group (321.2 + 89.2) (p = 0.021). Platelet
distribution width (PDW) was highest in the undertreatment group (16.2 + 0.3) (p = 0.024). Plateletcrit (PCT)
was highest in the overtreatment group (0.31 + 0.07) and showed borderline significance (p = 0.069). Mean
platelet volume (MPV) was tended with to be highest in the undertreatment group (10.6 £ 1) ; however, the
difference was not statistically significant (p = 0.166). Uncontrolled LT4 replacement therapy was found to have
the greatest impact on platelet indices in blood counts (Table 3).

Although no statistically significant differences were observed, patients in the overtreatment group tended to
have higher age, triglyceride, ALP, ferritin and NLR values, whereas those in the undertreatment group showed
higher trigliserid, glucose, HbA1c, CK and LDH levels together with lower age, lower ferritin and lower NLR
values. These trends may reflect potential metabolic, inflammatory and tissue-related alterations associated
with suboptimal LT4 replacement. However, given the lack of statistical significance, these observations should
be considered hypothesis-generating rather than conclusive and warrant confirmation in larger prospective
studies (p > 0.05), (Table 3).

No statistically significant difference was found in LDL cholesterol, ALT, AST, GGT, CRP, Urea, Creatinine, Uric
acid, Ca, P, WBC, Neu %, Lym %, RBC, HGB, HCT, RDW values (p > 0.05), (Table 3).

Table 1. Frequency of overtreated and undertreated patients in LT4 replacement therapy and the relationship
between TSH related groups and gender.

Euthyroid

Overtreatment Undertreatme
Group 0 27(320.:.1&_{ > nt Group Total
TSH <0.27 = TSH = 4,80 ota
0, . 0,
N/ % N/ % N/ %
Male 0/ %0 8/ %5.1 12/ %7,6 20/ %12.7
Gender
Female 9/%5.7 92/ %58.6 36/%229 | 137//87.3 < 0.007
Total 9/%5.7 100/ %63.7 | 48/ %30,6 | 157/ %100
158

SVOA Medical Research


https://sciencevolks.com/dentistry/
https://sciencevolks.com/dentistry/
https://sciencevolks.com/medical-research/
https://sciencevolks.com/dentistry/

Uncontrolled Levothyroxine Replacement Therapy in Primary Care: Frequency and Associated Biochemical and Hematological Findings

Table 2. Descriptive values of age, biochemical and hematological findings

Minimum Maximum Mean = SD Unit
Age 19 90 60.9 £15.3 Year
TSH 0.04 41.40 446 +545 mlU/L
Glucose 62 300 108.2 £ 35.5 mg/dL
HbA1c 4.5 12 6.1+1.3 %
HDL cholesterol 23 83 51.8+123 mg/dL
LDL cholesterol 49 236 125+ 37.9 mg/dL
Triglyceride 31 832 144.9 + 851 mg/dL
ALT 6 81 17.7+£10.7 u/iL
AST 8 55 1837 u/L
GGT 5 147 21.9+19.1 uU/L
ALP 27 240 80.7 £ 34.3 u/L
LDH 94 723 176.8 £ 66.8 U/L
CK 18 755 101.2+91.2 U/L
CRP 0.23 91.68 5.31 £9.09 mg/dL
Ferritin 1.8 332 62.4 + 55.7 Mg/l
Urea 12.6 80.1 326+105 mg/dL
Creatinine 0.44 1.65 0.78 £0.20 mg/dL
Uric acid 0.7 11.5 51115 mg/dL
Ca 8.3 10.8 94+04 mg/dL
P 2.6 5.2 3.7+05 mg/dL
WBC 3.98 13.60 7.58 £1.82 10%/uL
Neu % 33.5 81.8 56 + 9.1 %
Lym % 1.4 56.2 344+8.8 %

N /L ratio 0.6 7.1 19+1 -
RBC 3.24 6.57 463044 108/uL
HGB 8.9 17.2 13.1+14 g/dL
HCT 294 53 4064 %
RDW 12.2 19.3 14.1+£1.1 %
PLT 111 493 268.5 £ 64.2 10%/uL
MPV 7.5 14.7 10.5+1.3 fL
PCT 0.13 0.47 0.28 £ 0.06 %
PDW 15.3 16.9 16.1£ 0.4 fL
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Table 3. Relationship between TSH and age, biochemical and hematological findings in LT4 replacement

therapy.
Ovegrrizlajt?ent Euthyroid Group Undeét:gjément
TsHso27 02T <TSHoS80 rsya 40
Mean £ SD Mean £ SD
Age 66.3 12 62.3+14.9 57 £16.1 <0.180
TSH 0.19 £ 0.09 235+ 1.12 9.67 +7.42 <0.000
Glucose 105.1 £10.4 106.1 £ 28.2 113.3+49.4 <0.581
HbA1c 59+04 6.1+1.1 6.4%1.6 <0.073
HDL cholesterol 48.1+11.8 53.7+12.3 48.4+11.8 <0.021
LDL cholesterol 124.6 £ 32.6 123.4 £ 33.8 128.5 £+ 46.9 <0.904
Triglyceride 159.1 + 80.1 133.9+£59.9 164.7 + 120.8 <0.255
ALT 19.4+10.9 16.9+ 8.8 18.8+13.9 <0.765
AST 18.6 +4.9 17.8+6.2 19.1+ 8.8 < 0.869
GGT 20.3+12 19.9+12.3 26.2 +28.8 <0.964
ALP 95 + 32.6 80.1 £ 28.8 79.5+43.9 <0.113
LDH 154.7 £ 17.6 175.1 £ 48 183.8+97.4 <0.547
CK 59 +28.3 93.6 + 68.8 123 £127.1 <0.120
CRP 58+6 5.9+10.7 415 <0.249
Ferritin 76.2£101.2 63.8 £ 50.6 56.9 + 54.8 <0.452
Urea 33.7+125 32.8+10.7 32+10.1 <0.931
Creatinine 0.81+0.18 0.77 £ 0.17 0.80 £ 0.24 <0.757
Uric acid 52+1.6 5.3+1.6 49+14 <0.444
Ca 9.3+0.6 94+04 9.4+0.5 <0.812
P 3.7+£0.9 3.7+£05 3.8+0.5 <0.903
WBC 7.34+£1.72 7.66 £ 1.94 7.45 + 1.58 <0.939
Neu % 575+ 11.2 56 +9.2 55.6 + 8.6 <0.831
Lym % 33.1+11.2 34.4 +9.1 344+8 < 0.986
N /L ratio 2114 19+ 1 1.8+0.7 <0.960
RBC 459 +0.31 4611043 4.67+£0.49 < 0.696
HGB 12.8+1.2 13.1+14 134+15 <0.393
HCT 40.3+3.2 404 +4 411+4 <0.603
RDW 14.3+1.2 14.1+1.1 14.1+1.2 <0.815
PLT 321.2+£89.2 272 +62.1 251.5+58 <0.021
MPV 9.7+0.5 10.6 +1.4 10.6 £ 1 <0.166
PCT 0.31£0.07 0.28 + 0.06 0.27 £ 0.06 <0.069
PDW 15.8£0.2 16.1+0.4 16.2+0.3 <0.024

160

SVOA Medical Research


https://sciencevolks.com/dentistry/
https://sciencevolks.com/dentistry/
https://sciencevolks.com/medical-research/
https://sciencevolks.com/dentistry/

Uncontrolled Levothyroxine Replacement Therapy in Primary Care: Frequency and Associated Biochemical and Hematological Findings

Discussion

In a meta-analysis including seven studies involving 4230 patients aimed to evaluate the adequacy of LT4
replacement therapy in patients with known hypothyroidism. The results showed that approximately half of the
hypothyroid patients were being treated as euthyroid. In real-world practice, it was noted that a significant
number of patients are being overtreated or undertreated, leading to adverse health outcomes. To minimize
inappropriate thyroid replacement therapies and optimize population-level health outcomes, it was
emphasized that more effective thyroid monitoring strategies are necessary, focusing particularly on thyroid
function monitoring in primary care settings (5).

In a study conducted at a tertiary university hospital and involving 500 adult patients with primary
hypothyroidism, aimed to determine the frequency of patients treated with overdose and underdose in those
who were not optimally treated. In conclusion TSH levels were not within the desired target range in 66.8%
(n=334) of patients receiving LT4 replacement therapy. In 50.8% of patients TSH levels were higher than the
desired target range (underdose), while in 16.0% of patients TSH levels were lower than the desired target
range (overdose) (6).

In this study 5.7% (n=9) of patients were in the overtreatment group (TSH < 0.27 mlIU/L), 30.6% (n=48) were
in the undertreatment group (TSH = 4.80 mIU/L), and 63.7% (n=100) in the euthyroid group (0.27 < TSH < 4.80
mlU/L). The frequency of uncontrolled LT4 replacement therapy was determined to be 36.3%. It was found that
approximately one-third of patients receiving LT4 replacement therapy in primary care were biochemically
uncontrolled, with the majority (undertreatment to overtreatment ratio: 5.4 / 1) in the undertreatment group. The
significantly lower frequency of uncontrolled LT4 replacement therapy in primary care compared to tertiary care
may be indicative of positive outcomes of periodic follow-ups in family medicine.

Aretrospective cohort study was conducted to examine the relationship between iatrogenic thyrotoxicosis and
patient gender, including 20.724 patients aged 50 years and older. 77% of the patients were female. Women
were found to be more likely to have low thyrotropin (TSH) levels compared to men (36.7% vs. 23.9%) (7). In
this study 87.3% of the patients were women. And it is shown that biochemical uncontrolled LT4 therapy was
observed to be more frequent in women than in men (p=0.007). Female gender has been identified that may
be a potential risk factor for uncontrolled LT4 replacement therapy.

In this study HDL cholesterol levels were significantly lower in both the overtreatment and undertreatment
groups than in the euthyroid group (p=0.021). This finding was thought that uncontrolled LT4 replacement
therapy may be associated with an adverse cardiometabolic profile. In a study involving 20.487 patients that
supports this result, investigated the relationship between hypothyroidism and cardiovascular disease (CVD)
in both treated and untreated hypothyroid patients. The consequences of overtreatment or undertreatment in
terms of cardiovascular risk were examined. In conclusion, it was stated that cardiovascular risk is increased
in untreated hypothyroidism patients, but not in treated hypothyroidism patients. The effect of the low TSH
duration (overtreatment) on cardiovascular risk in treated hypothyroidism patients was similar to the effect of
the high TSH duration (undertreatment). The importance of initiating treatment and maintaining biochemical
euthyroidism in hypothyroid patients in order to reduce the risk of CVD and death was emphasized (8).

In this study among hematological parameters platelet indices showed the strongest association with
biochemical control status. PLT was highest in the overtreatment group (321.2 + 89.2) (p = 0.021). PDW was
highest in the undertreatment group (16.2 £ 0.3) (p = 0.024). PCT was highest in the overtreatment group (0.31
1 0.07) and showed borderline significance (p = 0.069). MPV tended to be highest in the undertreated group
(10.6 £ 1); however, the difference was not statistically significant (p = 0.166). Uncontrolled LT4 replacement
therapy was found to have the greatest impact on platelet indices in blood counts. This results also may be
associated with an adverse cardiometabolic profile.

Many studies have yielded findings that support this hematological results. In a retrospective study included
90 patients aged between 30-45 years ( diagnosed with hypothyroidism (n=30), hyperthyroidism (n=30), and
euthyroidism (n=30)) investigated the relationship between platelet indices and thyroid hormone levels. In
conclusion statistically significant increase in PCT values was observed in hypothyroid patients compared to
euthyroid patients. In hyperthyroid patients, a statistically significant increase in PLT, MPV, and PCT values
was detected compared to euthyroid patients. This study demonstrated that platelet parameters can be
considered reliable markers in hypothyroid and hyperthyroid patients and can be used as CVD risk
assessment parameters due to abnormal thrombovascular activity (9).
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In a prospective cross-sectional study conducted over an 8-month period on 60 hypothyroid patients and 60
normal adults as a control group aimed to evaluate the effect of hypothyroidism on platelet indices, including
PLT, MPV, PDW, PCT, and P-LCR. And it is aimed to compare the results with age-matched normal euthyroid
individuals. In conclusion, the male / female ratio in the study was 1:8.6. The mean age was 43. A statistically
significant increase was recorded at hypothyroid patients in MPV (p<0.03) and PDW (p<0.02). No significant
p-values were found between the groups in PLT (p<0.22), P-LCR (p<0.48), and PCT (p<0.24). MPV and PDW
have been shown to be reliable markers among platelet parameters and can be used as CVD risk assessment
parameters in patients with hypothyroidism (10).

In a retrospective study conducted on a total of 198 adult patients, 99 with hypothyroidism and 99 healthy
controls, the relationship between hypothyroidism and RDW and MPV was investigated using thyroid function
tests and complete blood counts. The mean RDW level was significantly higher in hypothyroidism than in the
control group (p<0.001). The mean MPV level was significantly higher in hypothyroidism than in the control
groups (p<0.001). In conclusion, high MPV and RDW levels have been observed in hypothyroid patients; this
suggests that these parameters could be used as potential indicators of hypothyroidism (11).

Although no statistically significant differences were observed, patients in the overtreatment group tended to
have higher age, trigliserid, ALP, ferritin and NLR values, whereas those in the undertreatment group showed
numerically higher glucose, HbA1c,trigliserid, CK and LDH levels together with lower age, ferritin and NLR
values. These trends may reflect potential metabolic, inflammatory and tissue-related alterations associated
with suboptimal LT4 replacement. However, given the lack of statistical significance, these observations should
be considered hypothesis-generating rather than conclusive and warrant confirmation in larger prospective
studies.

In an observational cohort study, conducted using data from 17.684 patients receiving LT4 replacement
therapy between 1993 and 2001, investigated the relationship between serum TSH concentration and
morbidity from cardiovascular disease and fractures. In conclusion, it was determined that patients with high
or suppressed TSH have an increased risk of CVD, dysrhythmia, and fractures, while those with low but
unsuppressed TSH do not have this increased risk. It was stated that having low but unsuppressed serum TSH
concentrations is safe for patients treated with LT4 (12). Lower HDL cholesterol levels and alterations in
platelet indices and, although not statistically significant, elevated triglycerides observed in the uncontrolled
LT4 replacement therapy groups, suggest a potentially unfavorable cardiometabolic profile in these patients.
Trend of elevated ALP level observed in the overtreatment group (though not statistically significant) may
contribute to be an indicator of bone resorption and potential fractures.

Environmental iodine deficiency is the most common cause of hypothyroidism on a worldwide basis. In areas
of iodine sufficiency, such as the United States, the most common cause of hypothyroidism is chronic
autoimmune thyroiditis (Hashimoto’s thyroiditis). Autoimmune thyroid diseases (AITDs) are characterized
pathologically by infiltration of the thyroid with sensitized T lymphocytes and serologically by circulating thyroid
autoantibodies (1). AITDs are disorders resulting from a dysregulation of the immune system, leading to an
immune attack on the thyroid gland. AITDs are T-cell-mediated organ-specific autoimmune disorders. The
prevalence of AITDs is estimated to be 5%. AITDs characterized by lymphocytic infiltration of the thyroid
parenchyma. The clinical features of AITDs are thyrotoxicosis and hypothyroidism, respectively. The
mechanisms triggering the autoimmune attack on the thyroid gland are still under investigation (13).

The most common causes of thyroid toxicosis include Graves' disease (GD), toxic multinodular goiter (TMNG),
toxic adenoma (TA), and subacute granulomatous thyroiditis (SAT). In a study which retrospectively analyzed
hospital records from the Endocrinology Clinic between 2016 and 2019, aimed to investigate the association
of NLR, monocyte-lymphocyte ratio (MLR), platelet-lymphocyte ratio (PLR), and mean platelet volume (MPV)
with these diseases. Data from 66 GD, 37 TA, and 35 SAT patients were included. These data were compared
with data from a control group of 35 healthy individuals. PLR and NLR values were significantly higher in SAT
patients compared to GD, TA, and control groups (14).

Although not statistically significant, this study was associated with elevated ferritin and elevated NLR in the
overtreatment group and low ferritin and low NLR in the undertreatment group. Elevated ferritin, an acute
phase reactant, and elevated NLR may be associated with the excess inflammation in the overtreatment
group. Although not statistically significant elderly patients may be associated with overtreatment. Patients in
the undertreatment group tended to have higher glucose, higher HbA1c, higher CK and higher LDH. These
trends may reflect association between undertreatment and prediabetes, muscle wasting and tissue damage.
These observations should be considered hypothesis-generating rather than comprehensive and warrant
confirmation in larger prospective studies.
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Conclusion

In primary care the frequency of uncontrolled LT4 replacement therapy was determined 36.3%. 5.7% (n=9) of
the patients were overtreated, 30.6% (n=48) were undertreated, and 63.7% (n=100) were euthyroid. In this
study more than one-third of patients receiving LT4 replacement therapy had biochemical evidence of
overtreatment or undertreatment. Biochemical uncontrolled LT4 replacement therapy was observed more
frequent in women. Uncontrolled LT4 replacement therapy was associated with lower HDL cholesterol levels

and alterations in platelet indices, suggesting a potentially unfavorable cardiometabolic profile. These findings
highlight the importance of regular biochemical follow up to optimize LT4 replacement therapy in primary care.

Conflict of Interest

None.

Ethical Committee Approval Number
2020/45-07

Name of the Ethical Committee

Biruni University

References

1. Garber JR, Cobin RH, Gharib H, et al. Clinical practice guidelines for hypothyroidism in adults. Endocr
Pract. 2012;18(6):988-1028.

2. Jonklaas J, Bianco AC, Bauer AJ, et al. American Thyroid Association. Guidelines for the treatment of
hypothyroidism. Thyroid. 2014;24(12):1670-1751.

3. Taylor PN, Albrecht D, Scholz A, et al. Global epidemiology of hyperthyroidism and hypothyroidism. Nat
Rev Endocrinol. 2018;14(5):301-316.

4. Chiovato L, Magri F, Carlé A. Hypothyroidism in context: where we've been and where we're going. Adv
Ther. 2019;36(Suppl 2):47-58.

5. Efthymiadis A, Henry M, et al. Adequacy of thyroid hormone replacement for people with hypothyroidism
in real-world settings: A systematic review and meta-analysis of observational studies. Clin Endocrinol
(Oxf). 2024 May;100(5):488-501.

6. Kiling M, Karakurt F. Determination of the Rate of Treatment with Over or Underdose of Patients Under
Levothyroxine Replacement Therapy. Mev Med Sci, 2022; 2(1): 15-21

7. Adams R, Mammen JS. Sex Differences in Risk for latrogenic Thyrotoxicosis Among Older Adults: An
Analysis from Real-World Clinical Data. Thyroid. 2025 May;35(5):485-493.

8. Lillevang-Johansen M, Abrahamsen B, Jorgensen HL, et al. Duration of over- and under-treatment of
hypothyroidism is associated with increased cardiovascular risk. Eur J Endocrinol. 2019;180(6):407—-416.

9. Thiraviam M, et al. A Correlative Study of MPV, PDW and Plateletcrit in Patients with Hyperthyroidism,
Hypothyroidism and Euthyroid in Tertiary Care Centre. Saudi Journal of Pathology and Microbiology.
2021;6(10):369-374.

10. P. Kalaivani, et al. A Comparative Analysis of Relationship Between Hypothyroidism and Platelet

Parameters Including Platelet Indices, Platelet Distribution Width, Plateletcrit and P-LCR. Annals of
Pathology and Laboratory Medicine, December 2018; Vol. 5, Issue 12, p996-1001

163

SVOA Medical Research


https://sciencevolks.com/dentistry/
https://sciencevolks.com/dentistry/
https://sciencevolks.com/medical-research/
https://sciencevolks.com/dentistry/

Uncontrolled Levothyroxine Replacement Therapy in Primary Care: Frequency and Associated Biochemical and Hematological Findings

11. Almalki MA, et al. Exploring the Association Between Hypothyroidism, Mean Platelet Volume, and Red
Cell Distribution Width: A Case-Control Study. Cureus. 2024;16(12):e75927.

12. Flynn RWYV, Bonellie SR, Jung RT, et al. Serum TSH concentration and morbidity from cardiovascular
disease and fractures in patients on long-term thyroxine therapy. J Clin Endocrinol Metab.
2010;95(1):186—193.

13. Antonelli A, Ferrari SM, Corrado A, et al. Autoimmune thyroid disorders. Autoimmun Rev. 2015
Feb;14(2):174-80.

14. Tagkaldiran I, et al. Neutrophil-to-lymphocyte ratio, monocyte-to-lymphocyte ratio, and platelet-to-
lymphocyte ratio in different etiological causes of thyrotoxicosis. Turk J Med Sci. 2019 Dec
16;49(6):1687-1692.

Copyright: © 2026 All rights reserved by Sekeroglu M. This is an open access article distributed under the
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

164

SVOA Medical Research


https://sciencevolks.com/dentistry/
https://sciencevolks.com/dentistry/
https://sciencevolks.com/medical-research/
https://sciencevolks.com/dentistry/

