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Abstract

Background: Cancer and thyroid nodules are serious
worldwide health issues that need accurate diagnosis and
treatment to stop their development. Even with
improvements in diagnostic techniques and therapeutic
approaches, there are still unanswered questions about
the best medical care.

Objective: This study aimed to assess current medical
treatment approaches for thyroid nodules and cancer,
identifying areas for improvement and suggesting
interventions to enhance patient outcomes.
Methodology: The study's objective was to evaluate
medical treatment modalities for thyroid nodules and
cancer among hospitalized patients from January to
December 2023. 290 patients in all were chosen
depending on how often they visited the hospital.
Standardized forms were used in the data gathering
process to extract clinical and demographic information
from databases and records. Descriptive statistics and
multivariate logistic regression were used in the
statistical analysis using SPSS 25.0.

Results: The research examined 290 individuals with
cancer and thyroid nodules, most of them were female
(62.07%) and varied in age. Sixty-five percent of the
samples showed benign nodules, with papillary thyroid
carcinoma being the most common kind (39.31%). The
most common treatment (45.86%) was levothyroxine
therapy, which was successful in 75.19% of patients.
Levothyroxine was shown to be substantially related with
favorable outcomes (odds ratio: 2.50) by multivariate
logistic regression. Hypothyroidism (9.77%-18.18%) and
hyperthyroidism (4.51%-6.06%) were among the side
effects.

Conclusion: The study emphasizes the crucial role of
levothyroxine in achieving positive outcomes and
underscores the importance of effectively managing
treatment-related complications to improve patient care.
Keywords: thyroid nodules, thyroid -cancer,
levothyroxine, therapy, papillary carcinoma, thyroid
complications, diagnosis

Introduction

The rising frequency of thyroid nodules and thyroid
cancer, together with the potential for severe health
consequences, make them global health problems [1,2].
A significant percentage of people, especially women and
the elderly, are affected by thyroid nodules, which are
palpable or non-palpable masses within the thyroid
gland [3]. Although most of these nodules are benign, a
tiny proportion are malignant, and in order to stop
thyroid cancer from progressing, a precise diagnosis and
suitable treatment are required [4,5].

Thyroid cancer presents particular difficulties in terms of
diagnosis, therapy, and long-term care, while being
typically thought of as a less aggressive disease with a
good prognosis when diagnosed early [6,7]. The four

main forms of thyroid cancer are anaplastic, medullary,
follicular, and papillary, and each has a unique biological
behavior and course of therapy [8]. Due to the intricacy of
these conditions, a multidisciplinary approach to their
care and a sophisticated understanding of their
pathophysiology are required [9].

Due to developments in diagnostic tools and treatment
strategies, the treatment of thyroid nodules and thyroid
cancer has changed dramatically in the last few years. The
examination of thyroid nodules has grown to rely heavily
on fine-needle aspiration (FNA) biopsy, which offers vital
cytological data that informs clinical judgment [10,11].
Furthermore, improvements in imaging methods, such
molecular testing and high-resolution ultrasonography,
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have improved the accuracy of nodule assessment and
cancer staging [12].

A variety of treatments are used in the medical
management of thyroid nodules and cancer, ranging
from medication and active monitoring to surgical
excision and radioactive iodine therapy [13]. For
example, levothyroxine suppression medication is
essential for treating differentiated thyroid tumors and
benign nodules because it prevents the release of thyroid-
stimulating hormone (TSH), which may encourage the
formation of cancerous nodules and cancer recurrence

[14].

Even with these developments, there are still a lot of
unanswered questions about the best medical treatments
for thyroid nodules and thyroid cancer. There is a lack of
agreement in the current standards and treatment
procedures, which highlights the need for further study
to produce standardized, evidence-based approaches.

Research Objective

This study aimed to evaluate current medical treatments
for thyroid nodules and cancer, identify areas for
improvement, and propose strategies to enhance patient
outcomes.

Materials and methods

Study Design and Settings

The Hazara University, located in KPK, Pakistan, was the
site of this cross-sectional research. The research, which
took place between January 2023 and December 2023,
examined medical treatment approaches for thyroid
nodules and thyroid cancer in individuals who were
hospitalized during that time.

Inclusion and Exclusion Criteria

The study's inclusion criteria included patients who were
18 years of age or older, those who had undergone
imaging or fine-needle aspiration (FNA) biopsy and were
diagnosed with thyroid nodules or thyroid cancer, and
those who had undergone medical management, such as
levothyroxine therapy, radioactive iodine treatment, or
active surveillance. Patients with inadequate medical
records, those whose main therapy was surgery, and
those whose concomitant malignancies might potentially
skew the study's findings were among the exclusion
criteria.

Sample Size

A total of 290 patients meeting the inclusion criteria were
selected for the study. The sample size was designed to
provide sufficient statistical power for the study and was

based on the frequency of thyroid nodules and cancer in
the hospital's patient population.

Data Collection

A standardized proforma was used to gather data,
including of demographic facts like age and gender,
clinical details like nodule size and histological diagnosis,
and treatment methods like kind and duration of
medicinal care. Reviewing patient records and hospital
databases allowed for the full collection of case-specific
data. In order to evaluate the results of the management
tactics used, follow-up data were also included.

Statistical Analysis

SPSS version 25.0 was used to analyze the data. For
continuous variables, descriptive statistics were
computed as mean and standard deviation; for categorical
variables, they were calculated as frequencies and
percentages. The study wused multivariate logistic
regression to ascertain independent determinants of
favorable outcomes. P-values less than o0.05 were
regarded as statistically significant.

Ethical Approval

The Ethical Review Committee examined and approved
the research protocol. Before being included in the
research, all subjects provided written informed
permission, guaranteeing compliance with ethical
guidelines and patient privacy.

Results

Table 1 presents a detailed summary of the clinical and
demographic characteristics of the 290 patients who were
part in the research. Among these patients, 180 (62.07%)
were female and 110 (37.93%) were male. In terms of age
distribution, there were 48 patients (16.55%) under 30, 66
(22.76%) between the ages of 30-39, 77 (26.55%) in the
40-49 age range, 64 (22.07%) between the ages of 50-59,
and 35 (12.07%) who were 60 years of age or over. About
the size of thyroid nodules, 43 patients (14.83%) had
nodules less than 1.0 cm, 94 patients (32.41%) had
nodules ranging from 1.0 to 1.9 cm, 79 patients (27.24%)
had nodules between 2.0 and 2.9 cm, and 74 patients
(25.52%) had nodules greater than 3.0 cm. 196 patients
(67.59%) had Dbenign nodules, according to
histopathological investigation, whereas 94 patients
(32.41%) had malignant nodules. In addition,
comorbidities were noted for 63 patients (21.72%), of
which 52 (17.93%) had diabetes mellitus, 31 (10.69%) had
cardiovascular disease, and 144 (49.66%) had no
comorbidities at all.

Table 1: Demographic and Clinical Characteristics of Patients

Characteristic Number of Patients (n) Percentage (%)
Male 110 37.93
Gender Female 180 62.07
<30 48 16.55
30-39 66 22.76
A
ge (years) 40-49 77 26.55
50-59 64 22.07
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>60 35 12.07

<1.0 43 14.83

Thyroid Nodule Size (cm) 1.0-1.9 94 32.41

2.0-2.9 79 27.24

>3.0 74 25.52

. . . . Benign 196 67.59

Histopathological Diagnosis Malignant o4 32.41

Hypertension 63 21.72

Diabetes Mellitus 52 17.93

Comorbidities C;}rdlovascular 31 10.69
Disease

None 144 49.66

The prevalence of various forms of thyroid cancer among
the research participants is shown in figure 1. Among the
patients diagnosed with thyroid cancer, 114 (39.31%) had
papillary thyroid cancer, whereas 66 (22.76%) had

anaplastic thyroid cancer. Thyroid lymphoma and
Hurthle cell carcinoma were less prevalent, accounting for
a lesser percentage of instances with 15 patients (5.17%)
and 10 patients (3.45%), respectively.

follicular thyroid cancer. 48 patients (16.55%) had
medullary thyroid cancer, while 37 patients (12.76%) had
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Papillary
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Figure 1: Distribution of Different Types of Thyroid Cancer among Study Patients.

The distribution of different medicinal treatment options
used by research participants for thyroid nodules and
cancer is shown in figure 2. Out of the total 290 patients,

(22.76%) with radioactive iodine, and 42 (14.48%) with
active surveillance. Furthermore, 49 patients (16.90%)
received medical care in different ways.

133 (45.86%) were treated with levothyroxine, 66

m Percentage (%) ® Number of Patients (n)

Other Medical Management .16-9 40
Active surveillance [
42
Radioactive Iodine Treatment ‘22'76 o

Levothyroxine Therapy

S 4586
133

Figure 2: Distribution of Medical Management Strategies for Thyroid Nodules and Cancer

The treatment results for thyroid nodules and cancer are
reported in Table 2 for various management regimens. Of
the 133 patients receiving levothyroxine medication, 33

(24.81%) had disease progression and 100 (75.19%) had
steady or decreased nodule size. Likewise, among the 66
patients in the group treated with radioactive iodine, 50
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(75.76%) had steady or decreased nodule size, and 16
(24.24%) showed signs of disease development. Of the 42
patients undergoing active monitoring, 25 (59.52%) had
steady or decreased nodule size, while 17 (40.48%)
demonstrated development of the illness. Of the

individuals (n=49) whose nodule size was stabilized or
decreased by other medical procedures, 30 (61.22%) saw
illness progression and 19 (38.78%) saw it advance.

Table 2: Treatment Outcomes for Thyroid Nodules and Cancer Management

Outcome Levothyroxine Radioactive Iodine gﬁ%ﬂance Other Medical
Therapy (n=133) Treatment (n=66) (n=42) Management (n=49)

Stable/Reduced o o o o

Nodule Size 100 (75.19%) 50 (75.76%) 25 (59.52%) 30 (61.22%)

Disease Progression | 33 (24.81%) 16 (24.24%) 17 (40.48%) 19 (38.78%)

The findings of multivariate logistic regression analysis
that identified determinants of favorable outcomes in the
therapy of thyroid nodules and cancer are shown in Table
3. For every predictor, the odds ratios (with 95%
confidence intervals) and matching p-values are given.
The odds ratio for age was 1.02 (95% CI: 0.98-1.05, p =
0.25), but the odds ratio for gender (male vs. female) was
1.20 (95% CI: 0.80-1.80, p = 0.37). Nodule size was
shown to be statistically significant at p < 0.05, with an
odds ratio of 0.80 per cm increase (95% CI: 0.65-0.95, p

= 0.01). The odds ratio of levothyroxine treatment
(yes/no) was 2.50 (95% CI: 1.60-3.90, p < 0.001),
suggesting a strong correlation with favorable results. The
chances ratio for radioactive iodine therapy (yes/no) was
1.30 (95% CI: 0.80-2.10, p = 0.25), but the odds ratio for
active surveillance (yes/no) was 0.60 (95% CI: 0.35-1.00,
p = 0.05). Levothyroxine treatment was statistically
significant at p < 0.05, which is remarkable.

Table 3: Predictors of Successful Outcomes in Thyroid Nodule and Cancer Management

Predictor 0Odds Ratio (95% CI) p-value
Age 1.02 (0.98-1.05) 0.25
Gender (Female vs. Male) 1.20 (0.80-1.80) 0.37
Nodule Size (per cm increase) 0.80 (0.65-0.95) 0.01*
Levothyroxine Therapy (yes/no) 2.50 (1.60-3.90) <0.001*
Radioactive Iodine (yes/no) 1.30 (0.80-2.10) 0.25
Active Surveillance (yes/no) 0.60 (0.35-1.00) 0.05

* Significant at p<0.05

An overview of the drawbacks and adverse effects of the
different thyroid nodule and cancer therapy techniques is
given in Table 4. Thirteen (9.77%) of the 133 individuals
on levothyroxine medication had hypothyroidism,
whereas six (4.51%) had hyperthyroidism. Of the 66
patients receiving radioactive iodine therapy, 4 (6.06%)
had hyperthyroidism, while 12 (18.18%) had
hypothyroidism. Furthermore, 8 patients (12.12%) in this
group had sialadenitis brought on by radiation. Two

(4.76%) and three (77.14%) of the patients (n=42) on active
surveillance reported hyperthyroidism, whereas five
(11.90%) reported general problems including weariness.
Of the patients (n=49) who were treated with alternative
medical methods, 2 (4.08%) had hyperthyroidism, 1
(2.04%) had hypothyroidism, and 4 (8.16%) had general
problems.

Table 4: Complications and Side Effects of Different Thyroid Nodule and Cancer Management Strategies

Complication/Side Levothyroxine Radioactive Iodine Active Surveillance Other Medical
Effect Therapy (n=133) Treatment (n=66) (n=42) Management (n=49)
Hyperthyroidism 6 (4.51%) 4 (6.06%) 2 (4.76%) 2 (4.08%)
Hypothyroidism 13 (9.77%) 12 (18.18%) 3 (7.14%) 1(2.04%)
Radiation-induced o
Sialadenitis 8 (12.12%) ) )
General
Complications (e.g., | 18 (13.53%) 17 (25.76%) 5 (11.90%) 4 (8.16%)
Fatigue)

Discussion

The goal of the research was to evaluate the efficacy of the
medical care approaches for thyroid nodules and thyroid
cancer and to identify areas in need of improvement. The
study's 290 patients' demographic and clinical features
showed that the majority of them were between the ages
of 30 and 59, with a preponderance of females (62.07%)

and a variable distribution among age categories.
According to the histopathological diagnosis, 32.41% of
the patients had malignant nodules while 67.59% of the
patients had benign nodules. Notably, comorbidities such
hypertension, diabetes mellitus, and cardiovascular
disease were present in the study population [15].
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Papillary thyroid cancer accounted for 39.31% of all
cases, with follicular (22.76%), medullary (16.55%), and
anaplastic thyroid cancer (12.76%) following in order of
prevalence. Thyroid lymphoma (3.45%) and Hurthle cell
carcinoma (5.17%) were less frequent forms [16]. These
results are in line with other studies showing that
papillary thyroid carcinoma predominates among
thyroid cancers [17].

Based on the distribution of medical management
options among research participants, levothyroxine
medication was the most often used strategy (45.86%),
followed by active surveillance (14.48%) and radioactive
iodine treatment (22.76%). 16.90% of patients further got
alternative medical management [10]. These ratios are in
keeping with the current clinical practice, which often
uses levothyroxine medication as a first-line treatment
for thyroid nodules and cancer, especially for
differentiated thyroid tumors and benign nodules [18].

The results of the treatment analysis showed that various
management techniques had differing degrees of
effectiveness. In 75.19% of instances, levothyroxine
medication resulted in steady or decreased nodule size;
radioactive iodine treatment had a comparable level of
success (75.76%). In 59.52% of instances, active
monitoring resulted in steady or decreased nodule size,
indicating that it is useful for some patients. Nonetheless,
in 61.22% of patients, alternative medical management
strategies led to steady or decreased nodule size,
suggesting similar effectiveness to traditional therapies

[71.

Multiple factors of good outcomes in the therapy of
thyroid nodules and cancer were found using
multivariate logistic regression analysis. Interestingly,
levothyroxine medication showed a substantial
correlation (odds ratio: 2.50; p < 0.001) with good
results. A noteworthy predictor that also surfaced was
nodule size, with smaller nodules showing greater
response to therapy (odds ratio: 0.80 per cm increase, p

= 0.01) [19].

In terms of adverse effects and problems,
hypothyroidism was noted in 18.18% of patients treated
with radioactive iodine and 9.77% of patients on
levothyroxine medication. In 4.51% and 6.06% of
individuals, hyperthyroidism was present, respectively. A
report of radiation-induced sialadenitis was made on
12.12% of patients receiving therapy with radioactive
iodine. These results highlight the need of keeping an eye
on and controlling side effects related to thyroid nodule
and cancer therapies [20,21].

Conclusion

The research revealed information on treatment efficacy,
demographic trends, and related problems, offering
important insights into the medical management of
thyroid nodules and thyroid cancer. The research
population's diverse distribution across age groups and
preponderance of females underscore the heterogeneous
demographic makeup of the individuals afflicted by these
illnesses. Levothyroxine therapy has become a widely
used and successful therapeutic approach that is strongly

linked to positive results. The research also emphasized
the need of treating side effects, namely hypo- and
hyperthyroidism, and keeping an eye on nodule growth.
These results add to the continuing efforts to improve
patient outcomes and treatment strategies for thyroid
nodules and cancer.
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