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Thyrotoxicosisis an endocrine disorder in which excess amount of thyroid hormone is secreted
in the blood stream and causes its action at the tissue level. Thyrotoxicosis highly affects the
quality of life of patients suffering from the disease in carrying out daily activities. Proper
treatment of thyrotoxicosis requires an accurate diagnosis. Objective: To determine the
causes of thyrotoxicosis in patients reported for evaluation and management to specialized
endocrine unit. Methods: This was a descriptive cross sectional observational study conducted
by convenient sampling in Outpatient Department (Endocrinology Clinic) Khyber Pakhtunkhwa
in six month's duration (15" December 2023 to 15" May 2024) having sample size n=118.
Thyrotoxicosis was labeled if patient has high T3, T4 (thyroxine and/or triiodothyronine) levels
and suppressed thyroid stimulating hormones TSH levels. Information was gathered from the
patients regarding their clinical signs and symptoms and anthropometrics. Laboratory
investigations of thyroid function tests were obtained and analyzed. Results: The mean age of
118 patients was 40.39 + 13.69 years, 28% male and 72% female patients were in enrolled in the
study. Graves' disease was most common form thyrotoxicosis making count of 50% of patients
followed by toxic adenoma, toxic MNG, thyroiditis 16% and 14 % respectively. Anti-thyroid drugs
count 43% of most of the patient's treatment offered followed by radioactive iodine 28%.
Conclusions: In conclusion, the main cause of thyrotoxicosis, includes grave's disease, toxic
adenoma and toxic MNG in Pakistani population. Thyrotoxicosis was more prevalent among
female populationas compared to males.

INTRODUCTION

Thyrotoxicosis is an endocrine disorder in which excess
amount of thyroid hormone is secreted in the blood stream
and causes its action at the tissue level [1]. The term
“thyrotoxicosis” is high T3, T4 (thyroxine and/or
trilodothyronine) levels and suppressed TSH levels [2].
Hyperthyroidism is observed in female more as compared
to males with a ratio of (5:1). The overall prevalence of
hyperthyroidism in female is 1.3% however it increases in
age and in older femalesit is estimated to be 4% to 5% [3].
Literature showed that prevalence of hyperthyroidism is
higher among smokers as compared to nonsmokers [4].
Young females are most prone to graves' disease while
toxic nodular goiter is more prevalent in older women.
Thyrotoxicosis has various etiologies, manifestations, and
potential treatments [5]. Treatment of each type requires
accurate diagnosis. Furthermore, 3-blockers can be used
in almost all forms of thyrotoxicosis, whereas Anti-Thyroid

Drugs (ATDs) are useful in only some patients [6]. For
appropriate treatment of thyrotoxicosis, exact diagnosis
of the cause and its associated medical conditions should
be dig out and patient preference for utmost priority [7]. It
is difficult to diagnose exact cause of thyrotoxicosis as
symptoms can mimic many other diseases and this can
lead toinappropriate diagnoses and timely management of
thedisease[8]. Forallthe abovereasons, literature studied
showed that many globally surveys and endocrinologist
opinions from different geographical areas unveiled
important ambiguities in AIT causing, diagnosis and
treatment is concern. Thyrotoxicosis exhibit collective
clinical manifestation, caused by excessive serum thyroid
hormones particularity thyroxin [9]. The clinical signs and
symptoms of thyrotoxicosis exists variable feathers like
weight loss fatigue and weakness like cardiovascular
disorders neuromuscular disorder and gastrointestinal
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disturbance. Mostly worldwide thyrotoxicosis is diagnosed
on laboratory investigations, levels of thyroxin,
trilodothyronine and thyroid stimulating hormones
associated with otherinvestigations for medical condition.
In general thyrotoxicosis elevated levels of serum level of
thyroid hormones and thyroxin [10]. Management of
thyrotoxicosisrely onthe cause and severity of the disease.
The treatment options of hyperthyroidism include anti-
thyroid medicines, radioiodine therapy and thyroid surgery.
The radioiodine treatment aims to dominate radioiodine
and recovers thyroid over weeks to months. Medical
treatment of Hyperthyroidism include medicine like as
methimazole can temporally controls disease, B-blockers
also control cardiovascular symptoms. Lastly surgical
removal of thyroid gland is mainly applied on cancerous
condition and has higher prevalence among female then
males and younger age groups [11]. Worldwide, patients
with thyrotoxicosis are examined and managed in
specialized endocrine clinics. Being the super specialty
clinics of endocrinology in this part of the country,
endocrine patients from nearby areas are managed here in
superspecialty clinics.

Thyrotoxicosis is a common endocrine disorder that
significantly affects quality of life, yet accurate diagnosis
of its underlying causes is essential for appropriate
management. In Pakistan, limited regional data exist
regarding the specific etiologies, demographic patterns,
andtreatmentapproaches of thyrotoxicosis, particularlyin
specialized endocrine populations. This lack of local
evidence creates challenges for clinicians in optimizing
diagnosis and treatment strategies. This study aimed to
find the causes of thyrotoxicosis in population in this part
of the world. The current study added and improved the
existing knowledge of medical physicians on
thyrotoxicosis, its evaluation and management, especially
inthisregion, thusimproving the general health and quality
of life of the population being affected by this endocrine
disease.

METHODS

This was a descriptive cross sectional observational study
conducted in Out-Patient Department (Endocrinology
Clinic) Khyber Pakhtunkhwa in six month's duration (15"
December 2023 to 15" May 2024). The sample was
calculated by open Epi sample size calculator. The
previously reported prevalence of hyperthyroidism in
Pakistan is 8.38% as reported by previous literature [12].
The minimum required sample size was 118 participants at
95% confidence interval, 5% margin of error and 80%
power. All those patients who were reported at OPD of
Department of Endocrinology and Metabolic Disorder for
evaluation and management of thyrotoxicosis were
includedinthe studyusing convenient sampling technique.
Those patients who were already on anti-thyroid
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medications and had no record of thyroid scan were
excluded from study. The researcher collected the data
after approval of proposal from ethical committee of
college of family medicine Pakistan, approval letter issued
(IRB-CFMP/22/2023). Participants were enrolled according
to inclusion and exclusion criteria. Informed consent was
takenfromeach participant, who mettheinclusion criteria.
Before consent, the purpose and benefits of the study were
explained to participant using the patient information
sheet. Trained phlebotomist took 5cc blood to carryout
blood analyses. Samples/data were collected using Non-
Probability Consecutive Sampling Technique from all
included patients presenting to the Department of
Endocrinology, Hayatabad Medical Complex Peshawar for
thyrotoxicosis. Data regarding socio demographic
aspects, hematological, biochemical findings and
radiographicimages(Thyroid Uptake Scan and Ultrasound)
of thyroid gland were collected on the specially designed
tool to analyze hyperthyroid patients. Thyrotoxicosis was
evaluated using blood tests for thyroid function tests using
immunoassay test kits. Thyrotoxicosis was labeled if
patient has high T3, T4 (thyroxine and/or triiodothyronine)
levels and suppressed TSH levels. Information was
gathered from the patients regarding their clinical signs
and symptoms and anthropometrics. The data collected
was analyzed using SPSS version 21 and interpreted in
tables. Frequencies, means and standard deviation were
calculated for continuous variables. The Chi Square test
was used for association of categorical variables. P value <
0.05was considered statistically significant.

RESULTS

The mean age of 118 patients was 40.39 + 13.69 years, 28%
male and 72% female patients were in enrolled in the study
table 1. Duration of the disease history was 13.81 + 21.84
months. Mean thyroid function tests recorded was as T3
2.55+2.92, T416.59 + 7.53, TSH 1.05 + 9.25. Inflammatory
markers mean ESR was 74 + 33. Among biochemical
interpretation overt hyperthyroidism was higher 51%
followed by subclinical 39% T3, 9% T4 thyrotoxicosis 1%. In
appropriate treatment was taken by 20% of the thyroid
patients. Goiter was found among 55% while Sjogrens'
syndrome signs were among 83% of patients. TSH
receptors antibodies test TRAB carried out was positive
among 38% of thyroid patients.

Table 1: Baseline Characteristics of Patients(n=118)

Variable Mean+SD /N (%)
Age (Mean) 40.39+£13.69
Female 33(28%)
Gender
Male 85(72%)
Duration of Disease (Months) 13.81+21.84
T3 (pLU/mL) 2.556+2.92
T4(uLU/mL) 16.59 £7.53
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TSH (pLU/mL) 1.05+9.25
ESR(mm/Hr) 74+ 33
Biochemical Interpretation
Sub Clinical 39%
Overt 51%
T3 Thyrotoxicosis 9%
T4 Thyrotoxicosis 1%
In Appropriate Treatment Taken
Yes 20%
No 80%
Goiter
Yes 55%
No 45%
Sjogrens’ Syndrome
Yes 83%
No 17%
TSH Receptors Anti Bodies Test (TRAb)
Positive 38%
Negative 62%

Grave's disease was most common form thyrotoxicosis
making count of 50% of patients followed by toxic
adenoma, toxic MNG, thyroiditis 16% and 14 % respectively.
All the causes Graves' disease, toxic adenoma, thyroiditis
and toxic MNG were significant with p value 0.004, 0.001,
0.002 and 0.072 respectively. Drug induced and TSHoma
were insignificant with p value 0.241 and 0.42 respectively
table 2.

Table 2: Frequency of Different Causes of Thyrotoxicosis and
Associationwith Gender(n=118)

Variables Male N (%) Female N (%) p-Value
Graves' Disease 21(18%) 38(32%) 0.004
Toxic Adenoma 5(4%) 14(12%) 0.001

Toxic MNG 5(4%) 12(10%) 0.072

Thyroiditis 7(6%) 11(9%) 0.002

Drug Induced 101%) 2(2%) 0.241

TSHoma 101%) 101%) 0.423

Thyroid scan showed most significant among diffuse
increased uptake followed by Low Uptake 51% and 19%
respectively. All types of thyroid scan have statistical
significance with gender except multifocal increase up
take with (p value 0.75). These results also make graves
diseasesamongleading causeinthyrotoxicosistable 3.
Table 3: Association of Thyroid Scan in Gender among study
participants

Total Male Female p-

el N(%) N(%) N(%) Value
Diffuse Increased Uptake o o o
(Graves) 191(51%) [ 60(16%) |131(35%)| 0.002
Solitary Increased Uptake/Toxic 60016%) | 25(7%) | 35(9%) | 0.001
Adenoma

52(14%) | 20(5%) | 32(9%) | 0.753
Low Uptake 72(19%) | 24(6%) | 48(13%) | 0.001

Table 4 described treatment offered to the patients. Anti-

Multifocal Increased uptake
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thyroid medications treatment was offered to 43% of the
offered followed by radioactive iodine 28%. Observation
and monitoring required among 12% and surgery required
10% and steroid therapy requiredto 7% of patients.
Table 4: Treatment Offered to the study participants

Variables n(%)
Anti-Thyroid Drugs 51(43%)
Radio Active lodine 33(28%)

Surgery 12(10%)
Observation and Monitoring 14(12%)
Steroid Therapy 8(7%)

DISCUSSION

The causes of thyrotoxicosis in general population were
well understood in western world, globally it was known
that Graves' disease was contributing factor to
thyrotoxicosis [13]. The findings of the present study also
appraise this literature where it was found out that 50% of
population had Graves' disease followed by toxic adenoma
and thyroiditis in 16 % each of population. Literature
showed that thyrotoxicosis can occur in any age, child
adolescentandadults were equally affected withincidence
of between ages 20 and 50 years [14]. The study finding
showed that mean age of the patients with thyrotoxicosis
was 40.39 + 13.69 with male to female 28% and 78%
frequency. The reason behind this was thyrotoxicosis
prevalence was higher in females as compared to male by
ratio of 5:1[15]. Mean duration and treatment of disease
was 13.81+21.84, however this could be late presentation as
in this population very limited access to specialized
endocrinologist and the specialized health facility. A study
conducted in Turkey found mean duration of treatment of
8.0 + 6.9 months [16]. The biochemical interpretation of
this study reveals that overt hyperthyroidism was in 51
patients followed by sub clinical 39%. A study conducted
found that including 0.5% overt thyrotoxicosis and 0.7%
subclinical among total of 1.2% thyrotoxicosis [17]. This
study found 55% of patients with diffused goiter on thyroid
scan, however Hanely P reported that 10-15% of
adolescent's thyrotoxicosis were caused by diffused toxic
goiter [18]. These results also found that Sjogrens'
syndrome signs were positive among 83% of the study
population. TSH receptor antibodies (TRAb) were
antibodies directed against. The TSH receptors, it was
measured to differentiate between thyrotoxicosis with
hyperthyroidism [19]. In this study the TRAB was
performedin patientsand 38% of the results were positive.
Graves' disease that was an autoimmune disorder that
causes immunoglobulins to activate the TSH receptor of
follicular cells [20]. The risk factors for thyrotoxicosis
include family history positive, female gender, termination
of pregnancy postpartum period andincreasingage. These

PJHS VOL. 6 Issue. 01 Jan 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
oy This work is licensed under a Creative Commons Attribution 4.0 International License. 14




Causes of Thyrotoxicosis

AliAetal.,

study findings showed that graves' disease was the main
cause of thyrotoxicosis that accounts for 50% of patients
among which 32% were female population with significant
p value (p=0.004). Over all the female population in this
study were affected by toxic adenoma 12 % and toxic MNG
10% with p value 0.001and 0.07 respectively. A thyroid scan
can help diagnose the cause of thyrotoxicosis, it helps to
differentiate between Graves' disease, Toxic Multinodular
Goiters (TMNGs), and Subacute Thyroiditis (SAT)[21]. This
study analysis of thyroid scan showed that diffuse
increased uptake was higher prevalent followed by Low
Uptake 51.3% and 18.5% respectively. Technically, the aim
of treatment of the thyrotoxicosis was to investigate find
and remove the cause, treatment includes thyroid-
stimulating immunoglobulin, anti-thyroid medications
methimazole, surgery thyroidectomy, and
immunosuppressive steroid therapy [22]. In the study
population, the treatment offered included anti thyroid
drugs count 43% of most of the patient's treatment offered
followed by radioactive iodine 28%. The goal of treatment
has never beento cure the thyrotoxic condition rather than
making the condition euthyroid without the need for
thyroid hormone ortoreduce the function to below normal.
In limitation, the sample size was too small as this was
shorter duration of the study and due to very small
population proportionlargerdatacould not be achieved. As
sample size was n=118 so this small data could not be
generalized in conclusion for whole population. However, it
was recommended to carry out more detail cohort,
prospective, metacentric studies withlarger sample size to
betterunderstandthe depth of the disease.

The study was limited by its small sample size, single-
center design, and short study duration, which may reduce
the generalizability of findings to the broader Pakistani
population. Convenience sampling may also introduce
selection bias. Future research should include large-scale,
multicenter prospective studies with more diverse
populations to better define regional variations,
strengthen diagnostic accuracy, and guide evidence-
based management strategiesfor thyrotoxicosis.

CONCLUSIONS

In conclusion, the main cause of thyrotoxicosis, includes
Graves' disease, toxic adenoma and toxic MNG in Pakistani
population. Female population was more affected as
compared to males. Mainly patients responded to anti
thyroid medications for treatment. The management of
thyrotoxicosis requires specialized consultation to
correctly find the cause, diagnose the condition and treat
accordingly that can significantly influence the outcome of
disease andthe well-being of the patient.

DOI: https://doi.org/10.54393/pjhs.v6i1.2028

Authors’ Contribution

Conceptualization: AA
Methodology: SK
Formalanalysis: A
Writingand Drafting: TH, FM
Reviewand Editing: TH, FM

All authors approved the final manuscript and take
responsibility for the integrity of the work

Conflicts of Interest
Allthe authorsdeclare no conflict of interest.
Source of Funding

The author received no financial support for the research,
authorshipand/orpublication of thisarticle.

REFERENCES

[1]1 AnandkumarS, ChackoJ, UshaM. Thyroid disorder: An
overview. Research Journal of Pharmacology and
Pharmacodynamics.2020; 12(1): 1-4. doi: 10.59 58/232
1-5836.2020.00001.4.

[2] San Yap P, Ali O, Truran P, Aspinall S. Thyrotoxicosis
and thyroiditis. Surgery(Oxford). 2024 Mar; 42(4): 239-
245.doi:10.1016/j.mpsur.2023.10.006.

[3] Munoz-Ortiz J, Sierra-Cote MC, Zapata-Bravo E,
Valenzuela-Vallejo L, Marin-Noriega MA, Uribe-Reina P
et al. Prevalence of hyperthyroidism, hypothyroidism,
and euthyroidism in thyroid eye disease: a systematic
review of the literature. Systematic Reviews.2020
Dec;9:1-2.doi: 10.1186/s13643-020-01459-7.

[4] BakarRZ, Cetin C, Yozgat CY, Kitlik MS. The Effects of
Maternal Smoking on Thyroid Function: Findings from
Routine First-Trimester Sonographic Anomaly
Screening. Zeitschrift fir Geburtshilfe und
Neonatologie.2023 Dec;227(06):429-33d0i:10.1055/a
-2165-8262.

[6] Klubo-Gwiezdzinska J and Wartofsky L. Hashimoto
thyroiditis: an evidence-based guide to etiology,
diagnosis and treatment. Polish Archives of Internal
Medicine.2022 Mar; 132(3).doi:10.20452/pamw.1622 2.

[6] American Thyroid Association and American
Association of Clinical Endocrinologists Taskforce on
Hyperthyroidism and Other Causes of Thyrotoxicosis,
Bahn, R.S., Burch, H.B., Cooper, D.S., Garber, J.R.,
Greenlee, M.C., Klein, I., Laurberg, P., McDougall, I.R.,
Montori, V.M. and Rivkees, S.A., 2011. Hyperthyroidism
and other causes of thyrotoxicosis: management
guidelines of the American Thyroid Association and
American Association of Clinical Endocrinologists.
Thyroid, 21(6), pp.593-646 doi: 10.1089/thy.2010.0417.

[7] Pearce EN. Diagnosis and management of
thyrotoxicosis. Bmj. 2006 Jun 8;332(7554):1369 doi:
10.1136/bmj.332.7554.1369.

PJHS VOL. 6 Issue. 0] Jan 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
[ This work is licensed under a Creative Commons Attribution 4.0 International License. 15




Causes of Thyrotoxicosis

AliAetal.,

[8] Toro-Tobon D, Stan MN. Graves' disease and the
manifestations of thyrotoxicosis.InEndotext
[Internet]2024 Sep 24.MDText.com, Inc.

[9] Mansourian AR. A review on hyperthyroidism:
thyrotoxicosis under surveillance. Pakistan Journal of
Biological Sciences: PJBS. 2010 Nov 1;13(22):1066-76
doi: https://doi.org/10.3923/pjbs.2010.1066.1076 .

[10] Petranovi¢ Ovcaricek P, Verburg FA, Hoffmann M,
lakovou |, Mihailovic J, Vrachimis A et al. Higher thyroid
hormone levels and cancer. European Journal of
Nuclear Medicine and Molecular Imaging.2021Mar; 48:
808-21.doi:10.1007/s00259-020-05018-z.

[11] Kitahara CM and Schneider AB. Epidemiology of
thyroid cancer. Cancer Epidemiology, Biomarkers &
Prevention. 2022 Jul; 31(7): 1284-97. doi: 10.1158/1055-
9965.EPI-21-1440.

[12] Alam' Z, Shah M, Khan M, Ali W, Shehzad A, Shah JA,
Shahana H, Ahmad A, Jalil' F. Thyroid Dysfunction and
Prevalence of both clinical and subclinical form of
Hyperthyroidism and Hypothyroidism in District
Mardan, KPK, Pakistan.KPK, Pakistan.20190ct11;8:98-
104.

[13] Onyenekwe BM. Thyrotoxicosis, etiology, presentation
and management challenges in Nigeria: a review of
cases seen over a b year period. European Scientific
Journal European Scientific Journal. 2019 Aug; 15(24):
144-.d0i:10.19044/esj.2019.v15n24pl44.

[14] MoletiM, Aversa T, Crisafulli S, Trifiro G, Corica D, Pepe
G et al. Global incidence and prevalence of
differentiated thyroid cancerin childhood: systematic
review and meta-analysis. Frontiersin Endocrinology.
2023 Sep; 14:1270518. doi: 10.3389/fendo.2023.127051
8.

[15] LeClair K, Bell KJ, Furuya-Kanamori L, Doi SA, Francis
DO, Davies L. Evaluation of gender inequity in thyroid
cancer diagnosis: differences by sex in US thyroid
cancer incidence compared with a meta-analysis of
subclinical thyroid cancer rates at autopsy. Journal of
the American Medical Association Jinternal Medicine.
2021 Oct; 181(10): 1351-8.doi: 10.1001/jamainternmed.
2021.4804.

[16] Sahin M, Haymana C, Demircil, Tascil, Rifat E, Unluturk
U et al. The clinical outcomes of COVID-19 infection in
patients with a history of thyroid cancer: a nationwide
study. Clinical Endocrinology.2021 Oct; 95(4): 628-37.
doi: 10.1111/cen.14486.

[17] Ezber R, Ulgen ED, Ates I, Yilmaz N. Evaluation of the
Prevalence and Laboratory Test Results of Overt
Thyrotoxicosis Cases. Romanian Journal of Internal
Medicine. 2024 Mar. doi: 10.2478/rjim-2024-0007.

[18] Hanley P, Lord K, Bauer AJ. Thyroid disorders in
children and adolescents: a review. Journal of the

DOI: https://doi.org/10.54393/pjhs.v6i1.2028

American Medical Association Pediatrics. 2016 Oct;
170(10):1008-19.d0i:10.1001/jamapediatrics.2016.04
86.

[19] Pedersen|B, Knudsen N, Perrild H, Ovesen L, Laurberg
P. TSH-receptor antibody measurement for
differentiation of hyperthyroidisminto Graves'disease
and multinodular toxic goitre: a comparison of two
competitive binding assays. Clinical Endocrinology.
2001 Sep;55(3):381-90 doi: 10.1046/j.1365-2265.2001.
01347.x.

[20] Nabi M, Noor R, Zahid A, Zulfigar T, Khalid A, Ri S.
Grave's Disease: Pathophysiology of a Model
Autoimmune Disease. Archives of Microbiology &
Immunology.2022Mar;6(2):149-64.d0i:10.26502/ami
.93650083.

[21] Angell TE, KimMI, Bernet VJ. Thyroiditis. In: Surgery of
the thyroid and parathyroid glands. Elsevier; 2021 Jan.
p.40-9.doi: 10.1016/B978-0-323-66127-0.00004-1.

[22] Bhat JA, Patto SM, Sharma P, Bhat MH, Mir SA.
Therapeutic options in Graves' hyperthyroidism. In:
Hyperthyroidism-recent updates. IntechOpen; 2022.
doi: 10.5772/intechopen.106562.

PJHS VOL. 6 Issue. 0] Jan 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
[ This work is licensed under a Creative Commons Attribution 4.0 International License. 16




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

