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ABSTRACT: 

BACKGROUND:Hypothyroidismisamajorpublich

ealthproblemandanimportantareaofresearchduetoits

highprevalenceandbeingmajorriskfactorforcardiova

sculardiseasesandothercomplications. 

AIM: The aim of the study is to assess thyroid 

function during oral thyroid hormone 

replacementtherapyin hypothyroid patientsin 

atertiary carehospital. 

MATERIALS AND METHODS: The 

prospective observational study was conducted 

among 107outpatient patients in the department of 

endocrinology for a period of 6 months. Patients 

were groupedinto two groups; one group were 

taking Thyroxine sodium (n=86) and another group 

were takingLevothyroxine(n=21).Self-

designeddataentryformandhypothyroidismsymptom

scalewereusedfordata collection. Mean scores of 

symptom scale were used to measure the 

improvement. Data analysiswithANOVAwas 

donebyusing Graphpad prism. 

RESULTS: Out of 107 patients, the prevalence of 

hypothyroidism in women (86.9%) was 

moreexposed. Higher incidence of hypothyroidism 

was associated with the age group of 25-40 

years(39.3%). Patients were experienced different 

symptoms at each four months and showed 

significantimprovement (p value <0.05). In 

Thyroxine sodium group T3 (85.96 -83.54), T4 

(7.15-7.00) and TSH(16.55-16.3) lab values has 

reduced from baseline to the end report. Whereas in 

Levothyroxine 

group(n=21),thereismarkedchangeinlabvaluesinclu

dingT3(97.71-95.49),T4(7.4-6.99)andTSH(23.45-

30.09)Thyroxinesodium group 

wasshowedimprovement 

withrespecttotheirlaboratoryvalues. 

CONCLUSION: The prevalence of 

hypothyroidism is moderately high among the 

population. Thestudyhighlights,thenon-

invasiveandcost-

effectivewaytodeterminethyroidfunctionismainlyrel

ieson early identification of hypothyroid symptoms. 

So, creating awareness on the early onset of 

thesesymptoms and labinterpretation 

canbeeffectivestrategiestotacklethecondition. 

 

KEYWORDS:Hypothyroidism,ThyroxineSodium,

Levothyroxine, Thyroid Stimulating Hormone, 

Triiodothyronine. 

 

I. INTRODUCTION: 
The thyroid is a butterfly-shaped 

endocrine gland located in the lower front of the 

neck below the larynx (thevoice box). The 

thyroid’s job is to make thyroid hormones, which 

are secreted into the blood and then carried toevery 

tissue in the body. The main hormone made by the 

thyroid is thyroxine, also called T4 because it 

containsfour iodine atoms. Small amounts of 

another and more potent thyroid hormone 

containing three iodine 

atoms,triiodothyronine(T3),arealsomadebythethyroi

dgland.Thyroidhormonescontrolthewayeverytissuei

nyourbody uses energy. They are essential to help 

each cell in your body’s tissue and organs work 

right. If you havehypothyroidism that means you 

have an underactive thyroid (―hypo-‖ means 

―under‖ or ―below normal‖). Inpeople with 

hypothyroidism, the thyroid does not make enough 

thyroid hormone to keep the body 

runningnormally. It is encountered in females more 

than in males. The idiopathic form of 

hypothyroidism occurs mainly in females older 

than 40 years. Hypothyroidism is usually 

progressive and irreversible [1]. Although 

hypothyroidism is associated with various co 

morbidities, it’s relationship with increased all – 

cause mortality remains controversial [2]. 

Hypothyroidism may occur as a result of primary 

gland failure or insufficient thyroid gland 

stimulation by the hypothalamus or pituitary gland. 
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Pituitary gland failure can result from congenital 

abnormalities, auto immune destruction, iodine 

deficiency, surgical removal thyroid and infiltrative 

disease [3]. 

 

EPIDEMILOLOGY  

Iodine deficiency and auto-immune 

disease (Hashimoto’s) account for the vast majority 

of cases of primary hypothyroidism. A third of the 

world’s population live in iodine deficient areas 

and the devastating consequences of severe iodine 

deficiency on fetal and child neurological 

development are well recognized. Furthermore, 

there is increasing concern of the possible effects of 

less severe grades of iodine deficiency during 

pregnancy on offspring cognitive development. 

Changes in diet and agricultural practices have led 

to the reemergence of iodine deficiency in 

countries previously believed to be iodine sufficient 

including developed countries. In Europe, 44% of 

school-age children still have insufficient iodine 

intake and countries such as the UK, Italy, and 

Spain now appear to be moderately iodine deficient 

83%- 90%. In iodine sufficient countries, the 

prevalence of hypothyroidism ranges from 1-2% 1 

rising to 7% in individuals aged between 85-89 

years. The prevalence of overt hypothyroidism in 

the general population varies between 0.2% and 

5.3% in Europe and 0.3% and 3.7% in the USA 

depending on the definition used and population 

studied. Longitudinal studies from large UK 

cohorts report an incidence rate of spontaneous 

hypothyroidism of 3.5 – 5.0 per 1000 and 0.6 – 1.0 

per 1000 in women and men, respectively. A 

survey conducted in Spain reported a prevalence of 

treated hypothyroidism, untreated subclinical 

hypothyroidism, and untreated clinical 

hypothyroidism of 4.2% 4.6 and 0.3%, 

respectively. In Australia, the five-year incidence 

of hypothyroidism in individuals aged above 55 

years was 0.5% and 4.2% respectively 34 while the 

prevalence of overt and subclinical hypothyroidism 

is estimated at 0.5% and 5.0% respectively. The 

longest follow-up study is from the UK Whickham 

cohort where the mean annual incidence of 

spontaneous hypothyroidism during a 20year 

follow-up period was 35 cases per 10,000 surviving 

women and 6 per 10,000 surviving men 27. Higher 

TSH levels and antibody positive were associated 

with increased risk of developing hypothyroidism 

with a positive interactive effect.  

The prevalence of hypothyroidism in India 

is 11%, compared with only 2% in the UK and 

4.6% in the reported a significantly higher 

prevalence of hypothyroidism (11.73%) than those 

(Mumbai, Chennai and Goa) in the coastal areas 

(9.45%), P=0.01. 

North India recorded the maximum cases 

of hypothyroidism, the analysis is based on inhouse 

data collected from over 33 lakh adults pan India 

from 2014 – 2016 and revealed about 32% of 

Indian population suffering from various kinds 

thyroid disorder. The prevalence of hypothyroidism 

was the highest in the age-group of 46-54 years 

(13.11%) and the lowest in that of 18-35 years 

(7.53%). Hypothyroidism in adults is very high in 

this era and it is more common in women than men 

[4]. 

 

SYMPTOMS OF HYPOTHYROIDISM  

The clinical manifestations of 

hypothyroidism range from life threatening—in the 

case of myxedema coma—to no signs or 

symptoms. The symptoms for the diagnosis of 

hypothyroidism are nonspecific, especially in the 

elderly patients who present with fewer and less 

classic signs and symptoms than younger 

individuals. An increase in the severity of 

symptomsmightpredicthypothyroidism.The major 

signandsymptomsofhypothyroidismincludesthe 

following [5]; 

 

System Presentations SignsandImplications 

Generalmetabolism Weight gain, 

coldintolerance,fatigue 

Increase in body-mass index,low 

metabolic 

rate,myxoedema,hypothermia 
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Cardiovascular Fatigueonexertion,shortnessofbre

ath 

Dyslipidaemia,bradycardia,hypertensi

on, endothelialdysfunction or 

increasedintima-media 

thickness,diastolic 

dysfunction,pericardial 

effusion,hyperhomocysteinemia,electr

ocardiogramchanges 

Neurosensory Hoarseness of voice,decreased 

taste, vision, orhearing 

Neuropathy, cochleardysfunction, 

decreasedolfactory and 

gustatorysensitivity 

Neurological andpsychiatric Impaired memory,paraesthesia, 

moodimpairment 

Impaired cognitive function,delayed 

relaxation of 

tendonreflexes,depression, 

dementia,ataxia,Carpal 

  tunnelsyndrome 

  and othernerveentrapment 

  syndromes, 

  myxoedemacoma 

 

 

System Presentations Signsandimplications 

Gastrointestinal 

 

Constipation Reduced oesophagealmotility, 

non-

alcoholicfattyliverdisease,ascite

s(veryrare) 

Endocrinological Infertilityandsubfertility,menstrual 

disturbance,galactorrhoea 

Goiter, 

glucosemetabolismdysregulatio

n, infertility,sexual 

dysfunction,increased 

prolactin,pituitaryhyperplasia 

Musculoskeletal Muscle weakness,  

musclecramps,arthralgia 

Creatinephosphokinaseelevation

, Hoffman’ssyndrome, 

osteoporoticfracture (most 

probablycausedbyovertreatment

) 
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Haemostasisandhaematological Bleeding,fatigue Mild anaemia, 

acquiredvonWillebranddisease,

decreasedproteinCandS, 

increased red celldistribution 

width,increased mean 

plateletvolume 

Skinandhair Dryskin, hairloss Coarse skin, loss 

oflateraleyebrows,yellowpalms 

of the hand,alopecia areata 

Electrolytes and  

Kidney dysfunction 

Deterioration of  

Kidney function 

Decreasedestimatedglomerularfi

ltrationrate,hyponatraemia 

 

MANAGEMENT 

Healthcareproviderstreathypothyroidismw

ithsyntheticthyroxine,amedicationthatisidenticaltot

hehormoneT4. The exact dose will depend on the 

patient’s age and weight, the severity of the 

hypothyroidism, the 

presenceofotherhealthproblems,andwhetherthepers

onistakingotherdrugsthatmightinterferewithhowwel

lthebodyuses thyroid hormone. Health care 

providers test TSH levels about 6 to 8 weeks after a 

patient begins takingthyroid hormone and make 

any necessary adjustments to the dose. Each time 

the dose is adjusted, the blood istested again. Once 

a stable dose is reached, blood tests are normally 

repeated in 6 months and then once a 

year.Hypothyroidism can almost always be 

completely controlled with synthetic thyroxine, if 

the recommended doseistakeneverydayasinstructed 

[6]. 

 

II. OBJECTIVES: 
 Toevaluatesocio-

demographicsofthestudygroup. 

 Measuringthechangesinhypothyroidismsympto

msbyusingahypothyroidsymptomscale. 

 Toidentifytheeffectivenessofthyroidhormonere

placementtherapybycomparingbaselineandfoll

owupdata. 

 

2. PLANOFTHESTUDY 

PHASEI 

⚫ Preparationofprotocol 

⚫ Identificationofneedofwork 

⚫ Literaturereviewonhypothyroidism 

⚫ Obtainingconsentfromethicalcommitteeandfro

mhospitalauthorities 

 

PHASEII 

⚫ Designingtheproforma(Datacollectionformand

symptomscale) 

⚫ Selectionandsamplesizedetermination 

⚫ Collectionofpatientdetails(patientcasehistory,di

agnosis,labreports,medicationorder sheets) 

 

PHASEIII 

⚫ DataentrytoMicrosoftexcelandGraph 

Padprism(Statisticalgraphingsoftware) 

⚫ Dataanalysis(Two–Way ANOVA) 

 

PHASEIV 

⚫ Datainterpretation 

⚫ Conclusionanddocumentation 

⚫ Reportwriting 

 

III. RESULTS & DISCUSSION 
Table1:Genderwisedistributionofpatientswithhypothyroidism 

Gender Totalnoofpopulation(n=107) Percentage(%) 
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Female 93 86.9 

Male 14 13.1 

 

Total of 107 patients with hypothyroidism 

were collected from the hospital for a period of six 

months, out ofwhich 93(86.9%) were females 

and14(13.1%) were males (Table 1). Female 

patients were more exposed 

tohypothyroidismthanmalepatientsbecauseof,thethy

roiddisordersareoftentriggeredbyautoimmunerespo

nses,which happen 

whenthebody’simmunesystemstartstoattack itsown 

cells. 

 

Table2:Agewisedistributionofpatientswithhypothyroidism 

 

Ageinyears Total no of population(n=107) Percentage(%) 

25 and< 25 14 13.1 

25-40 42 39.3 

40-55 30 28.0 

Above55 21 19.6 

 

Thedemographicreportsofthepresentstudys

howedhigherincidenceofhypothyroidpatientwiththe

agegroupof 25-40 years 42 (39.3%) followed by 

40-55 years 30 (28.0%) and above 55 years 21 

(19.6%) and below 25years 14 (13.1%). This 

incidence rate of hypothyroidism may be due to the 

changes in the life style modificationand 

thehormonal changes. 

 

Table3:Distributionofsymptomsinhypothyroidpatientforaperiodoffourmonths 

 

Symptoms FirstMonth SecondMonth ThirdMonth FourthMonth 

Weightgain 53 48 52 26 

Constipation 40 51 28 48 

Dryskin 53 0 0 0 

Musclestiffness 41 45 32 27 

Memoryloss 34 27 29 22 
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Earlyawakening 0 0 24 28 

Totalno.of 

 

Symptoms 

221 171 165 151 

 

 

Thedistributionoftotalnumberofsymptomsi

nhypothyroidpatientsforaperiodoffirstmonthwas221

followedby 171 in second month and 165 in third 

months and 155 in fourth months respectively. It 

was found that, firstmonth weight gain (53) and dry 

skin (53) was noted higher followed by higher 

incidence of constipation (51) 

insecondmonth,weightgain(52)inthethirdmonthand

againhigherincidenceofconstipation(48)infourthmo

nth(Table3).Thepresentstudyidentifiedthatthepatien

tswereexposedtodifferentsymptomsateachfourmont

hs. 

 

Table4:Treatmentpatterninhypothyroidpatients 

DrugsName Total no ofpopulation(n=107) Percentage(%) 

Thyroxinesodium 86 80.4 

Levothyroxine 21 19.6 

 

Table4 indicates the overall treatment 

pattern among hypothyroid patients and it 

explained as, about 86 (80.4%)patients were taking 

thyroxine sodium and 21(19.6%) patients were 

taking levothyroxine. The present studyshowed 

thatmostofthepatientsweretakingthyroxinesodium 

whencomparedtolevothyroxine. 

 

Table5:Averagedose oforalthyroidhormonereplacementtherapy inpatientswith hypothyroidism 

 

Month AveragedoseofThyroxinesodiu

m(n=86) 

Average dose

 ofLevothyroxine(n=21

) 

FirstMonth 103.77 117.85 

SecondMonth 102.18 123.8 

ThirdMonth 101.57 118.45 

FourthMonth 99.68 125.59 
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TheaveragedoseofThyroxinesodiumwasfou

ndtobedeclinedfromfirstmonth(103.77)tofourthmon

th(99.68)whereas in Levothyroxine group the dose 

has escalated from first month (117.85) to fourth 

month (125.59) withan 

exceptioninthirdmonth(118.45). 

 

Table6:DistributionofsymptomsinpatientstakingThyroxinesodium 

 

Symptoms Thyroxinesodium(n=86) Average 

Firstmonth Secondmonth Thirdmonth Fourthmonth 

Weightgain 43 40 45 22 37.5 

Constipation 34 46 24 40 36 

Dryskin 39 0 0 0 9.75 

Musclestiffness 39 40 27 23 32.25 

Memoryloss 29 22 24 22 24.25 

Earlyawakening 0 0 19 22 10.25 

 

Table7:DistributionofsymptomsinpatientstakingLevothyroxine 

Symptoms Levothyroxine(n=21) Average 

Firstmonth Secondmonth Thirdmonth Fourthmonth 

Weightgain 10 8 7 4 7.25 

Constipation 6 5 4 8 5.75 

Dryskin 14 0 0 0 3.5 

Musclestiffness 14 5 5 4 7 
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Memory loss 5 5 5 5 5 

Earlyawakening 0 0 5 6 2.75 

 

DiscussionofTable6&7: 

 Table6and7explainedthepatternofsymptomdistr

ibutionamongThyroxinesodium(n=86)andLevo

thyroxine(n=21)groups. 

  Itwasshowedthatthereisasignificantreducti

oninsymptomsinThyroxinesodiumgroupexcept

constipationandinLevothyroxinegroup(n=21)al

lthepatientswereimprovedsymptomatically. 

 Boththegroupsshowedaprogressintheirsympto

msandthissymptomaticprogresswerefoundtobe

statistically significant(Pvalue > 0.001). 

 

 

 

Table8:InterpretationoflaboratoryinvestigationofthyroidhormonesinpatientstakingThyroxinesodium 

Variables Thyroxinesodium(n=86) 

FirstMonth SecondMonth ThirdMonth FourthMonth 

T3 85.96 87.38 84.45 83.54 

T4 7.15 6.93 6.96 7 

TSH 16.55 19.64 19.32 16.3 
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Table9:Interpretationoflaboratoryinvestigationofthyroid hormonesinpatientstakingLevothyroxine 

Variables Levothyroxine(n=21) 

FirstMonth SecondMonth ThirdMonth FourthMonth 

T3 97.71 101.83 93.91 95.49 

T4 7.4 7.35 7.76 6.99 

TSH 30.09 23.45 22.25 19.98 

 

DiscussionofTable8&9: 

 Table8and9showedthelaboratoryinterpretation

detailsamongbothgroupsofThyroxinesodium(n

=86)andLevothyroxine (n=21). 

 InThyroxinesodiumgroupT3(85.96-

83.54),T4(7.15-7.00)andTSH(16.55-

16.3)labvalueshasreducedfrombaseline tothe 

endreport. 

 Whereas in Levothyroxine group (n=21), there 

is marked change in lab values including T3 

(97.71-95.49),T4(7.4-6.99)andTSH(23.45-

30.09)boththetreatmentgroupswereshowedoni

mprovementwithrespecttotheirlaboratoryvalues

. 

 

 

 

Table10:Severitylevelofhypothyroidsymptomsamongpatients. 

Symptoms Minimal Mild Moderate Severe 

Weightgain 18 63 31 0 

Constipation 15 45 28 0 

Dryskin 40 12 0 0 

Musclestiffness 11 82 25 0 
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Table10showedthattheseverityofhypothyroidsympt

omswasfound,mostofthepatientswereexperiencing

mildsymptomsfollowedbymoderateandminimal 

symptoms. 

 

IV. CONCLUSION 
 Thestudyconductedthat;theprevalenceofhypoth

yroidism ismoderatelyhigh 

amongthepopulation. 

 Apopulation offemale 

genderandadultagegroupwere more affected. 

 Thecurrentoralthyroidhormonalreplacementthe

rapieswithThyroxinesodiumandLevothyroxine

hasshowed symptomatic improvement in study 

subjects; even though treatment with 

Levothyroxine 

grouphaveimpartedasignificantprogressinbothl

ab andsymptom factor. 

 So, creating awareness on the early onset of 

these symptoms and also lab interpretation can 

be effectivestrategiestotackle the condition. 

 

V. LIMITATION 
 Thedurationofthestudywas6monthsandsamples

izewassmall. 

 Sinceitisasinglecanteredstudy,theresultmayvar

ywithresultobtainedfrommulti-centered. 

 During the study period, the safety of the 

medicine was not monitored. As the study not 

focused 

onmedicationadherencemeasurement,theunderl

inecauseofcertainfluctuationsinthelaboratoryint

erpretation andsymptomsdistributionduring 

everyfourmonthscannotbe identified. 

 

VI. FUTURE OF THE STUDY 
 Identifyingfactorsaffectingthyroidfunctionalsta

tusandevaluatingmedicationadherenceamongth

e study population. 

  Furtherresearchcan befocused 

onnovelcardiovascularrisk 

factorsareotherpathwayscouldshedlight on the 

exact mechanisms, which would be crucial to 

support treatment decisions and 

monitorstrategiesinpatientswith 

asymptomatichypothyroidism. 

 Moreresearchisneededtoidentifywhichadverseh

ealtheventsoccurafterlongtermthyroiddysfuncti

on. 
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