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Background: lodine is a trace element that is essential for the formation of thyroid hormones.
It is essential for the human life’s growth and development. The thyroid gland size and
functions affected by deficient or excessive intake of iodine. lodine excess intake was
found to associating with iodine-induced hyperthyroidism (lIH) and autoimmune thyroiditis.
Aims and Objectives: The present study was to find the hyperthyroid goiter patient nutritional
status by urinary iodine excretion (UIE) measurement and correlate them with thyroid hormone
and thyroid autoantibodies. Materials and Methods: In this study, 100 adult hyperthyroid
goiter ssubjects and 100 apparently normal adult subjects were conveniently recruited
in this study.Urinary iodine estimation and serum TSH, fT4, fT3, AMA, and ATG were
estimated,which were estimated for case and control groups. Results: The hyperthyroid
goiter patient mean UIE concentration was 278.98 ng/L and 68% of excess UIE which was
found. There was significant difference in the UIE between the hyperthyroid goiter patient and
control (P<0.001). The following types of goiter, based on palpation, were identified among
the 100 hyperthyroid patients: Grade | - 4 %, Grade Il - 63%, and Grade lll - 33%. There
were elevated serum AMA levelswith positive correlation of excess iodine for hyperthyroid
goiter patient. Conclusion: In this study, there were excess UIEs among patients; hence,
these associated complications, namely, benign goiter (14%), thyroiditis (43%), cancer of
thyroid (4%), and thyrotoxicosis (39%) were observed.
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INTRODUCTION

Todine is an essential trace element required for the thyroid
hormone synthesis. It is important for the growth and
development of human life.! It is regulate biochemical
reactions of protein synthesis and enzymatic activity. The
dietary iodine major sources of are water, sea food, and
theiodized salt.The World Health Organization (WHO)
iodine recommended daily intake for different age groups
is given in (Table 1).” Deficient or excessive iodine intake

may affect thyroid gland size and functions.’ In wotldwide,
there are two billion people affected by iodine deficiency
approximately.* Deficiency of iodine causesiodine
deficiency disorders (IDD), including stunted physical
growth, abortion, stillbirth, Squint deafness, neonatal
cretinism, impaired mental abilities, hypothyroidism,
and its complications.” Universal salt iodination program
was implemented to eradicate the IDD. Urinary iodine
measurement is a good marker to measure the dietary
iodine intake.®
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Age or population lodine intake in micrograms

group per day (ug/day)
Children 0-5 years 90
Children 6-12 years 120
Adults >12 years 150
Pregnancy 250
Lactation 250

The iodine deficiency was eliminated by universal salt
iodination from goiter endemic areas, but prevalenceof
goiter not been eliminated. The post iodination study
reports say that due to iodine excess occurrence of
thyroid-related disorders hasbeen found a steady upward
trend.”® It has been found that excess intake of iodine
has associated with iodine-induced hyperthyroidism
(IIH) and autoimmune thyroiditis due to increasing the
chance of thyroid cell mutations by the stimulation and
proliferation of thyroid follicular cells.” ITH has been
reported in many iodine supplementation programs
study.

In our tertiary care hospital endocrine surgery unit,
data shown steady upward trend graph of increasing
occurrence of thyroid disorders in our region (Figure 1).°
This prompted us to investigate the iodine status among
hyperthyroid goiter patients attending our hospital and to
correlate with their thyroid function.

Aims and objectives

The aim of present study was to find the hyperthyroid
goiter patient nutritional status by measurement of urinary
iodine excretion (UIE) and correlate them with thyroid
hormone and thyroid autoantibodies.

MATERIALS AND METHODS

In this study, the samples were collected from the patients
of the Department of Endocrine Surgery, Madras Medical
College and Rajiv Gandhi Government General Hospital,
Chennai. One hundred hyperthyroid goiter patients and 100
age-matched normal adult were included in study. Urinary
iodine estimation!! and serum TSH, T4, fI3, AMA, and
ATG were estimated for case and control groups.

Grading of goiter was determined according to the criteria
recommended by the joint WHO /UNICEF/ICCIDD" for
all the goiter patients. All the patients with goiter underwent
fine-needle aspiration cytology to diagnose the pathology
of the goiter. Tc99 scan: Patients who had toxic level of
thyroxine underwent Tc99 scan and uptake of thyroid for
further confirmation and classification.
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Figure 1: Patient statistics of department of endocrine surgery in a
tertiary care hospital in South India®

Statistical analysis

The data processing and analysis were done by STATA
13 version software. The quantitative data of case and
control were presented as mean and standard deviation
and comparison of means was done by student t-test.
The categorical data analyzed by Chi-square (x?). The
non-parametric data were expressed as median and inter
quarter range and comparisons among the groups were
done using Kruskal—Wallis test. The Pearson’s correlation
test was used to find associations between analyses.

RESULTS

The meanage of hyperthyroid goiter patient was
34.10%10.75 years, while the controls adult had 35.38£9.72
years. The mean urinary iodine excretion (UIE) patients
group was 278.98% 146.34 ug/L, while the controls had
155.03£37.71 pg/L (Table 2). There was significant
difference in the UIE between the hyperthyroid goiter
patient and control (P<0.001). The result shows that excess
UIE among the hyperthyroid goiter patients. The following
types of goiter, based on palpation, were identified
among the 100 hyperthyroid patients: Grade 1 — 4 %,
Grade 11 — 63%, and Grade 111 — 33%.

Based on the results obtained, the patients were classified
into two types:

Type I: UIE: Based on the urinary iodine level, the
hyperthyroid goiter patients were classified into four
groups as per WHO criteria (Figure 2). Only 15% of the
hyperthyroid patients had iodine deficiency, while 68% had
more than adequate iodine nutrition and among that 50%
had very high excretion of iodine (>300 pg/L), while 17%
had normal iodine status.

Type 11: Pathophysiological classification: Based on the thyroid
hormone profile, and antibody titters, the 100 hyperthyroid
goiter patients were classified into four groups as thyroiditis
(n=43), thyrotoxicosis subjects (n=39), benign (n=14) and
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cancer of thyroid (n=4) (Figure 3). The comparison was
done among thyroiditis, thyrotoxicosis, benign, cancer of
thyroid, and goiter patient’s subjects, median value of urinary
iodine was 305 (470-110), 300 (400-192), 190 (300-115),
and 297.5 (435-187.5) (Table 3).

Pearson’s correlation was used to find the correlation
and association between analysts. There was a significant
positive correlation between Ul and AMA (r=0.2278%)
(P<0.05) in hyperthyroid patient’s subjects (Table 4 and
Figure 4). Furthermore, a significant positive correlation
between Ul and ATG (1=0.2291*) (P<0.05) was found in
those subjects (Table 4 and Figure 5).
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Figure 2: Classification based on urinary iodine excretion

DISCUSSION

Todine is an important micronutrient required for the
synthesis of thyroid hormone. Thyroidaland size and
functions may affected by deficient or excessive intake
of iodine.” In this study, we have taken 100 clinically
proven hyperthyroid patients. The mean UIE of the
study patients group was 278.98 ug/L, while the controls
had 155.03 pg/L. Iodine excess is the hall mark that is
observed among our patients in this study. These results
showed that there is no iodine defficiency among the
patients and the USI program has also eliminated the
iodine deficiency as reported by many studies. We have
found that 68% of hyperthyroid goiter patient had more
than adequate iodine nutrition and among that 50%
had very high excretion of iodine (>300 ug/L). The
highest median urinary iodine concentration of 305 and
300 pg/L was found in thyroiditis and thyrotoxicosis of
the study group.

All the complications known to be associated with excess
iodine, namely, thyroiditis (43%), thyrotoxicosis (39%),
benign goiter (14%), and cancer of thyroid (4%0) have been
observed in this study.

Excess iodization one of cause to produces destruction of
the follicle of thyroid resulting in thyroiditis. Furthermore,
excess iodine stimulating the immune system that changes
in the immunological status finally results in the production
of autoantibodies which gradually destroying the thyroid

Variable Case n=100  Control n=100  P-value . "

Age (Years) 34.10£10.75 35.38£9.72  <0.001** glandular tissue.

UIE(ug/L) 278.98+146.34  155.03£37.71  <0.001**

Ref. (100-200) Post iodine supplementation phase had found of

;SfH(grrch:rosllé/)ml) 0.08+0.11 1.80:0.80  <0.001™ accompanied in a change of the epidemiological pattern

ef (0.35-5. . 2 . .

FT4 (ng/dl) 4.3342.70 1,6240.29 <0.001** in cancer of thyroidwithincreasing prevalence of papillary

Ref (0.8-2.0) cancer inautopsy study.”

FT3 (pg/dl) 8.53£5.65 2.81£0.58  <0.001**

Ref. (2.0-44) The mechanism at the pathophysiology of endemic

*Po.05 Statistically significant goiterproduced by iodine excess intake may involve to
Variable THYROIDITIS TOXIC BENIGN PAP CA P Value
MediantlQ N=43 MediantlQ N=39 MediantlQ N=14 MediantlQ N=4

ul 305.0 300 190 297.5 0.2005
(470-110) (400-192) (300-115) (435-187.5)

TSH 0.1 0.01 0.2 0.2 *0.0008
(0.06-01) (0.04-0.01) 1.94 (0.3-0.1) (0.3-01)

FT3 6.4 6.5 6.5 7.7 0.4755
(12.1-5.3) (10.2-5.4) (10.1-3.1) (12.9-3.1)

FT4 4.0 3.9 2.0 3.9 0.8310
(5.9-2.9) (4.8-2.5) (6.0-.1.2) (5.5-2.7)

AMA 75.0 77.4 72.7 72.4 *0.0001
(75.8-74.6) (78.0-74.7) (74.6-71.2) (75.2-70.9)

ATG 673.0 655 655.0 888.0 0.5068
(673-132) (974-132) (888-492) (944-510)

*P<o0.05 Statistically significant
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ul TSH FT4 FT3 AMA ATG
ul 1
TSH 0.0442 1
FT4 0.0731 -0.4126** 1
FT3 0.0874 -0.4737* 0.6939** 1
AMA 0.2278* 0.1217 0.1878* 0.2343* 1
ATG 0.2291* 0.1771* 0.1624* 0.2396* 0.9537** 1
**P<0.01;*P<0.05
1200 y=-0.186x + 618.2
P R2=0.006
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Figure 5: Ul versus ATG

Figure 3: Classification based on pathophysiology of goiter
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Figure 4: Ul versus AMA

damage of thyroidparenchyma.'® Autoimmune growth
factor like thyroidgrowth-stimulating immunoglobulin’s
playing a major role in the pathogenesis of growth in
thyroid of this condition."”

Limitations of the study

This small hospital-based study for urinary iodine
concentration in hyperthyroid goiter patient may not
be representative of community iodine nutrition and
similar large number of sample required for community
settings to find the iodine nutrition in hyperthyroid
goiter patient.
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CONCLUSION

Iodine is adequately available in the coastal regions of our
country and Tamil Nadu with a large coastal area, the chances
of iodine deficiency aremuch less. Universal salt iodination
program has also eliminated the iodine deficiency as reported
by many studies. Iodine excess is the hall mark that is observed
among our patients in this study. All the complications known
to be associated with excess iodine, namely, thyroiditis(n=43),
thyrotoxicosis subjects (n=39), benign (n=14), and cancer
of thyroid (n=4) have been observed in this study. Chronic
exposure to excess iodine, which may ultimately create a
generation of thyroid cripples, should be prevented by careful
monitoring and regular follow-up of iodine supplementation.
From this study, we would recommend that thyroid patients
should be evaluated for autoimmune thyroiditis and thyroid
function and urinary iodine.

ACKNOWLEDGMENT

The authors thanks faculty and staff members of
Endocrine Surgery unit and Department of Biochemistry
who have helped us for this work.

REFERENCES

1. World Health Organization. Assessment of lodine Deficiency

Disorders and Monitoring their Elimination. A Guide for

85



Pichandi, et al.: The correlation between iodine nutrition and autoimmunity among hyperthyroid goiter patients

Programme Managers. Geneva: World Health Organisation, and epidemiology. Thyroid. 1998;8(1):83-100.

International Council for Control of lodine Deficiency Disorders, https://doi.org/10.1089/thy.1998.8.83

United Nations Children’s Fund; 2007. Available from: https://apps. 10. Zimmermann BM. The role of iodine in human growth and
ho.int/iris/bi h le/1 43781/9789241 27 ’ :

\gngo Flgt/'r'S/b'tStream/ andle/10665/43781/9789241595827_ development. Semin Cell Dev Biol. 2011;22(6):645-652.

2. World Health Organization, ICCIDD, UNICEF. Recommended https://doi.org/10.1016/j.semcdb.2011.07.009
lodine Levels in Salt and Guidelines for Monitoring their 11. Dunn JT, Crutchfield HE, Gutekunst R and Dunn AD. Two
Adequacy and Effectiveness, Based on a JOINT WHO/UNICEF/ simple methods for measuring iodine in urine. Thyroid.
ICCIDD Consultation. Geneva: World Health Organization; 1993;3(2):119-123.

1996. p. 8-9. https://doi.org/10.1089/thy.1993.3.119

3. Glinoer D. The regulation of thyroid function in pregnancy: 12, World Health Organization. WHO/UNICEF/ICCIDD Consultation.
Pathways of endocrine adaptation from physiology to pathology. Indicators for Assessing lodine Deficiency Disorders and Their
Endocr Rev. 1997;18(3):404-433. Control Programmes. Geneva: World Health Organization;
https://doi.org/10.1210/edrv.18.3.0300 1992.

4.  Zimmermann MB. Assessing iodine status and monitoring 13. Lind P, Langsteger W, Molnar M, Gallowitsch HJ, Mikosch P and
progress of iodized salt programs. J Nutr. 2004;134(7):1673-1677. Gomgz I. Epidemiology of thyroid diseases in iodine sufficiency.
https://doi.org/10.1093/jn/134.7 fpage Thyroid. 1998;8(12):1179-1183.

5. Hetzel BS. lodine deficiency disorders (IDD) and their hitps://doi.org/10.1089/thy.1998.8.1179
eradication. Lancet. 1983;2(8359):1126-1129. 14. Eastman CJ, Zimmermann MB. The lodine Deficiency Disorders.

i Updated 2018 Feb 6]. In: Feingold KR, Anawalt B, Boyce A,
https://doi.org/10.1016/s0140-6736(83)90636-0 [
ps:idot.org _S ) (83) ) et al., editors. Endotext [Internet]. South Dartmouth (MA):

6. Pardede LV, Hardjowasito W, Gross R, Dillon DH, MDText.com, Inc.; 2000-. Available from: https://www.ncbi.nim.
Totoprajogo OS, Yosoprawoto M, et al. Urinary iodine excretion nih.gov/books/NBK285556
is the most appropriate outcome indicator for iodine deficiency at ) ) ) . R
field conditions at district level. J Nutr. 1998;128(7):1122-1126. 15. Vigneri R, Pezzino V, Squatrito S, Salamone S, Giuffrida D,

Rosa GL, et al. lodine deficiency and thyroid cancer. In:

https://doi.org/10.1093/jn/128.7.1122 Delange F, Robertson A and McLoughney E, editors. Elimination

7. Marwaha RK, Tandon N, Gupta N, Karak AK, Verma K and of lodine Deficiency Disorders (IDD) in Central and Eastern
Kochupillai N. Residual goitre in the postiodization phase: lodine Europe, the Commonwealth of Independent States, and the
status, thiocyanate exposure and autoimmunity. ClinEndocrinol Baltic States. Geneva: World Health Organization Publication;
(Oxf). 2003;59(6):672-681. 1998. p. 67-72.
https://doi.org/10.1046/j.1365-2265.2003.01895.x 16. Wolff J. lodide goitre and the pharmacologic effects of excess

8. Pichandi S, Sivakumar J, Janakiraman P, Ramadevi K. Study iodide. Am J Med. 1969;47(1):101-124.
the correlation of iodine nutrition and autoimmunity among https://doi.org/10.1016/0002-9343(69)90245-9

Euthyroid goiter patient in a tertiary care hospital in Tamil Nadu. 17. Boyages SC, Bloot AM, Maberly GF, Eastman CJ, Mu L
Asian J Med Sci. 2022;13(2):120-124. Qidong Q, et al. Thyroid autoimmunity in endemic goitre

https://doi.org/10.3126/ajms.v13i2.40793 caused by excessive iodine intake. ClinEndocrinol (Oxf).
9. Stanbury JB, Ermans AE, Bourdoux P, Todd C, Oken E, 1989;31(4):453-465.
Tonglet R, et al. lodine induced hyperthyroidism: Occurrence https://doi.org/10.1111/j.1365-2265.1989.tb01269.x

Author’s Contributions:
SP- Concept and design of the study, prepared first draft of manuscript; SJ- Reviewed the literature and manuscript preparation; JP- Concept, coordination,
statistical analysis; GV- Help for manuscript preparation RK- Manuscript editing, revision of the manuscript.

Work attributed to:
Madras Medical College and Govt.Rajivganthi General Hospital, Chennai - 600 003, Tamil Nadu, India.

Orcid ID:

Dr. Suresh Pichandi - * https://orcid.org/0000-0002-9254-5774
Dr. Sivakumar J - https://orcid.org/0000-0002-6944-7439
Janakiraman P - = https://orcid.org/0000-0002-5802-8861

Dr. Ramadevi K - " https://orcid.org/0000-0003-0602-5420

Source of Funding: None, Conflicts of Interest: None.

86 Asian Journal of Medical Sciences | Jul 2022 | Vol 13 | Issue 7



