ISSN: 2518-3389 (Print)
ISSN: 2518-3397 (Online)

Volume-7-Issue-04, 2022

Saudi Journal of Medicine

(An Open Access Peer Reviewed International Journal)

> ) e h {
.- . p— !
By
& A
*\L '

DOI: 10.36348/sjm

SCHOLARS

MIDDLE EAST PUBLISHERS



Saudi Journal of Medicine (SJM)

Y olume-07: Issue-03

Psoriasis Vrs Cassia Fistula: In-Silico Study-Mr. Chandra Sekhar Tripathyl, Dr. Aril Kumar2,
Prof. Ghassem Habfb: B:baz’mu? Dr, Santosh Kumar Beherad, Santanu Kumar Budhia3, Dr. P

L Mohantat Easter Khura?, Dr. Asadollah Asadi8, Dr. Arash Abdolmaleki9, Prof. Muhammad
rams . _"1-. ",,5:5.-': Mishrall, Deepak Bhattacharyval2* 1M Sc., Regional Medical
. Bhubaneswar, Odisha, 148-158
3 faiz of C - Reacuve Protein as an Inflammatory Marker in Patients with Coronary Artery
Thsemss 4 Czse - Control Study in Erbil- Kurdistan Region of Iraq-Dr. Shwan Othman Amenl*-  159-167

_om=2oon of Serum S-100 Protein Level with Severity of Ischaemic Stroke-Dr. Shagufia
wimoteen T Prof Md Quddusur Rahman2, Dr. Md. Shahidullah Sabuj3, Prof. Debatosh
S s D= Sheuly Ferdousis, Dr. Md. Abdul Kadir Shahin6, Dr. Md. Shahariar Zaman7-------—-  168-174

_smeroscopic Management of Hepatic Hydatid Cyst at Bangabandhu Sheikh Mujib Medical
_mversin-De Md. Abul Kalam Chowdhury 1™, Dr. Md. Rassell2. Dr. Nusrar Ara Yousuf3, Saif
_odm Ahmed4, AHM Towhidul Alam5 175-180

Volume-07: Issue-04
> Hyponatremia as a Predictor of Adverse Outcome in Children with Severe Lower Respiratory
Trzct Infection in Tribhuvan University Teaching Hospital (TUTH), Nepal Machhindra-

woonnane % Laxman Shrestha2, Luna Bajracharya3, Archana Bagale4 181-192

g

e . «=onatal Gastrointestinal Emergency: A Study in a Tertiary Care Hospital in
SEme s “oalid Mahmudl®, Dr. Jahanara Laizu2, Dr. Rakibul Islam3, Prof.

e fosmss v “ordouss Dr. S, M. Mahmud6 193-198
T el Tl Sepeplzsie snd Powiany Stalk Agenesis: Genetic Link or Coincidence-Kaoutar

™ Smdr rap! lowss £ ool Hajar Kachanil, Wahiba Ghaffourl, Mohamed El

Fecraow o - -- - 199-202

miime Cspsaiitsnon 2s A Rescee Measure for Children with Neurological and

e s ammente. Disorders o the CONVID-19 Era-Dr. Shaoli Sarkerl™, Mustafa Mahbub2--—--  203-207
. sssrmpmesamsl Scommz] Tumeor of the Proximal Small Intestine Revealed by Hemorrhagic

SO et 07 Czses and Review of the Literature -Sarra Bahjal*, Hakima Abidl , Nada

. foumss Fl Yousfil ‘o Benajahl | Sidi Adil Ibrahimil , Mohammed El
Pearsl . Smime E1 Mebkoouil —— 208-211

sstvity. Specificity, and Predictive Values Measurement of Serum Thyroglobulin
Comsadering Urinary [ odine Status as Gold Standard-Dr. Muhammad Abdul Halim
Ehami® . Prof Md Farid Uddin2 , Prof. M. A. Hasanat3 , Dr. Zubaida Naznin4 , Dr.




6‘ OPtw MTERE

Saudi Journal of Medicine
Abbreviated Key Tale Samd
ISSN 2518-3389 (Print) | ISSN 25183557 ¢Oniis
Scholars Middle East Publishers, Dx
Journal homep

Original Research Articie

Sensitivity, Specificity, and Predictive Values Measurement of Serum

Thyroglobulin Considering Urinary lodine Status as Gold Standard
Dr. [\;Iuhammad Abdul Halim Khan'". Prof. Md. Farid Uddin®, Prof. M. A. Hasanat', Dr. Zubaidz Nazme . O S
Dhar

| Assistant Professor, Department of Endocrinology, Shaheed Suharawardy Medical College & Hospital, Dhaka, Bangisdess
?professor, Department of Endocrinology, Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh

*Professor, Department of Endocrinology, Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh

“Assistant Professor, Department of Endocrinology, Shaheed Suharawardy Medical College & Hospital, Dhaka, Bangladesh
SMedical Officer, Department of Endocrinology, Shaheed Suharawardy Medical College & Hospital, Dhaka, Bangladesh

DOI: 10.36348/s5jm.2022.v07104.006 | Received: 12.03.2022 | Accepted: 16.04.2022 | Published: 23.0= = A

*Corresponding Author: Dr. Muhammad Abdul Halim Khan
Assistant Professor, Department of Endocrinology, Shaheed Suharawardy Medical College & Hospital, Dhaka, Bangladesh
E-Mail ID: dr.mahalimkhan@ gmail.com

Abstract

Background: lodine is a necessary element of the hormones produced by the thyroid gland. Basically, thyrogloses
(Tg), a thyroid-specific protein, that reflects the size of the thyroid gland, is usually considered a biomarker of wrmar
iodine status of several patients. But in Bangladesh, we do have not enough information regarding the sems=

specificity, and predictive value of thyroglobulin in determining iodine deficiency among simple diffuse goiter et
Aim of the study: The aim of this study was to evaluate the sensitivity, specificity, and predictive values of & =hoieiny
in determining iodine deficiency among simple diffuse goiter patients. Methods: This cross-sectional observationz =0

was conducted at the Department of Endocrinology, Bangabandhu Sheikh Mujib Medical University (BSMMLU L mmc
Dhaka Bangladesh. The study was conducted during the period from May 2014 to March 2016. The targeted sampls sir=
of this study was between 39 and 90 and the final sample size was finalized as 87. A purposive sampling technig
used to select 87 patients with simple diffuse goiter attending the outpatient department of the mentioned hosp=z
Results: In this study, we did not find any statistically significant difference in urinary iodine between the differems oo
off values of serum thyroglobulin at 14.46 (ng/ml). Similarly, there was not any statistically significant diffesemce =
urinary iodine levels at different cut-off values of thyroglobulin. Thyroglobulin had a high negative predictive valos =
comparatively low positive predictive value in determining iodine deficiency, at 98.51% and 30% respectively. Seram
thyroglobulin had 85.71% sensitivity and 82.50% specificity. Thyroglobulin also had a high negative predictive vaius =
98.51%, but a low positive predictive value at 30%. The overall accuracy of thyroglobulin as an indicator for sacee
deficiency was 82.76%. Conclusion: Thyroglobulin seems to have an inverse association in iodine deficiency sizic amc &
positive association. in over sufficient state with Ul The overall sensitivity of thyroglobulin was satisfaciors = —
specificity was found very low. Considering the urinary iodine as the gold standard, basically. the positive pracics
value of thyroglobulin was found very low but the negative predictive value was found very high.
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INTRODUCTION s
P : iodine intake [5]. The indcx of chouns S SSStu==—. =
In many countries including Bangladesh, degree of iodine deficiemcy = ———
thyroid disorder is one of the major health problems [1]. therefore urinary jodine CucTSim i & S m—_—=
By iodine intake, the spectrum and the prevalence of dietary intake of iodine [6]. The sl of Wiemmeiinioni ne
thyvroid disorders are influenced [2]. In all age groups, as an indicator of slobal MDD st s m =i Bt
iodine deficiency may cause goiter [3]. Enlargement of fully expl AT T g wp———
the thyroid gland is termed goiter. Palpable thyroid popﬁiatio:‘ udics show Shat Sraeiobulin S A e
enlargement is common, affecting about 3% of the 2 vahuble indicator off fsseud R
= sensitivity to recoms chamess = wdme s 1
= o TN = .
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Simple diffuse goiter or diffuse nontoxic or colloid
goiter is soft, symmetrical and the gland is enlarged two
to three times its normal size. According o W *—I(!
UNICEF (United Nations International Chilé
Emergency Fund). and ICCIDD (International o
for control of iodine deficiency disorders) the ol
goiter rate decreased to 20.4% in 1995 and 10 2%, in
1999 [2]. The spectrum of iodine deficiency d: S
encompasses  goiter,  hypothyroidism.
susceptibility to radiation, and impaired menal © .
in all ages. But pregnant women, lacta others, and
neonates are considered the most vulnerablc = '-
meta-analysis of Chinese studies. 2005 compar
intelligence quotient (1Q) of children living
iodine-sufficient areas 1o children
iodine-deficient areas found
on average higher IQ of iod:
In the United States. the IC
children of mothers F
during pregnancy (an increase
trimester) were 7 points lower ¢
mothers with normal thyroid fi ; most
critical period of iodine nutrition is from the second
trimester of pregnancy to the third year after birth. A
lack of thyroid hormone for more than a few weeks
during brain development in utero or the first yvear of
life may permanently harm brain function [10].

OBJECTIVE

The general objective of this study was to
evaluate the sensitivity, specificity, and predictive
values of thyroglobulin in determining iodine
deficiency among simple diffuse goiter patients.

METHODS AND MATERIALS

This cross-sectional analytical study was
conducted at the Department of Endocrinology.
Bangabandhu Sheikh Mujib Medical Universiny
(BSMMU), and Dhaka, Bangladesh during the period
from May 2014 to March 2016. The targeted sample
size of this study was between 39-and 90 and the final
sample size was finalized as 87. A purposive sampling
technique was used to select 87 patients with simple
diffuse goiter attending the outpatient department of the
study hospital. After completely explaining the
procedure, purpose, risk, and utility of the study, proper
written informed consent was taken from all the
patients. The certificate of approval of the study was
taken from the Institutional Review Board (IRB) of the
mentioned institute. From each of the patients, a 5 ml
blood sample was collected. After separation of serum.,
it was sent to the laboratory of NINMAS, BSMMU for
analysis of serum thyroglobulin.

Inclusion Criteria

* Subjects who had diffusely enlarged thyroid gland
and clinically, biochemically in the euthyroid state.

*  Agerange was 12-35 years.

Exclusion Criteria

* Patients with suspected differentiated thyroid
cancer,

¢ Patients with acute and chronic illness,

*  Pregnant and lactating mothers.

» Patient taking drug interfering in thyroid function
test.

*  Patients with Thyroiditis or Graves’ disease.

»  Patients with unilateral goiter.

. atients with nodular goiter.

A predesigned questionnaire was used in data

All data were processed, analyzed, and
ted by using MS Office and SPSS version 23
sTams as per need.

RESULTS
- In the present study, 33.3% of the participants
were from the age group of 17-21 years, 16.1% ﬁ'om

and 19.5% were older than 31 vears. The Mean + SD

2zc was 2597 = 6.83 years. Among the participants,
emale and only 7% were male. The male:

was 1:13.5. Urinary iodine status was
rized into groups as>300, 200-299, 100-199, 50-
99, and <30 upgl with the concentration of
thyroglobulin among the groups as: 12.89+2.26,
03502170, 688=244 11.92+160, and 13.61+8.52
respectively without any statistical difference among
the groups (p = 0.617). There was no statistical
difference in wurinarv  jodine (302.45+£22.39 s,
326.74=23.43, p = 0.589) between the different cut-off
values of serum thyroglobulin at 14.46 (ng/ml). There
was no statistical difference in serum thyroglobulin
(11.12 = 1.51vs. 12.64 = 3.34, p = 0.772) between the
different cut-off values of urinary iodine at 100 (pg/L).
Cross-referencing the findings based on serum
thyroglobulin levels and urinary iodine levels to
determine iodine deficiency among the participants,
Urinary iodine levels determined only 7 cases with
iodine deficiency, while the remaining 80 were iodine
sufficient. On the other hand, serum thyroglobulin
levels determined 20 iodine-deficient cases and 67
iodine sufficient cases. Holding the urinary iodine status
as a gold standard for determining iodine deficiency, we
found 6 True Positive (TP), 66 True Negative (TN), 14
False Positive (FP), and 1 False Negative (FN) cases
according to serum thyroglobulin findings, The
sensitivity, specificity, and predictive value were
determined by implementing mathematical formulas
using TP, TN, FP, and FN cases. Serum thyroglobulin
had 85.71% sensitivity and 82.50% specificity.
Thyroglobulin also had a high negative predictive v2lus
at 98.51%, but a low positive predictive value ar 307,
The overall accuracy of thyroglobulin as an ndicator
for iodine deficiency was 82.76%.
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Table-1: Age distribution of the participants (N=87)

Age (vears) | Frequency (n) | Percentage (%)
12-16 11 12.6%
17-21 29 33.3%
22-26 14 16.2%
27-31 16 18.4%

[ >31 17 19.5%
Mean =SD 23.97 (+ 6.83)

Age Group wise Participants

12-16 yrs 21 vrs 22-26 vrs 27-31 yrs

Fig-I: Age Group-wise distribution of participants (N=87

Fig-11: Gender distribution of participants (N=87)

Table-2: Mean Serum Thyroglobulin levels under various cut-off values of Urinary lodine concentratios
Todine Status (mg/L) | Serum Thyroglobulin | P-Value
(ng/mL, Mean £SEM)
UIC =300 (n=49) 12.89+2.26 0.617
UIC 200-299 (n=17) | 9.50+£1.70

UIC 100-199 (n=14) | 6.88+2.44

UIC 50-99 (n=4) 11.92 + 1.60
UIC <50 (n=3) 13.61 +8.52

A
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Table-3: Mean Urinary lodine (ug/L) in subjects divided by thyroglobulin cut-off 14.46 (ng/ml)

Thyroglobulin cut-off 53R Urinary iodine (mean = SEM) | P-Value
Thyroglobulin > 14.46 ng/ml (n=20) | 302.45 +22.39 0.589

Thyroglobulin < 14.46 ng/ml (n=67) | 326.74 + 23.43

Table-4: Mean Serum thyroglobulin (ng/ml) in subjects divided by Urinary lodine cut-off 100 (pg/L)

Urinary iodine cut-off | Thyroglobulin (ng/ml) | P-Value
(mean = SEM) =
UL > 100 pg/L (n=80) 11,12+ 1.51 0.772
UL < 100 pg/L (n=T7) 12.64 £ 3.34
Table-5: Cross-reference of serum thyroglobulin cut-off values with urinary iodine cut off values
Thyroglobulin Urinary Iodine ' Base
lodine deficiency lodine deficiency
Negative (UL > 100 pg/L) | Positive (UI < 100 pg/L)
lodine deficiency Negative (<14.46 ng/ml) 66 (TN) 1 (FN) 67
lodine deficiency Positive 14 (FP) 6(TP) - 20
(>14.46 ng/ml)
Base | 80 7 87

Table-6: Sensitivity, specificity, and predictive value of Thyroglobulin for Iodine status holding Urinary Iodine
cutoff as the gold standard

Characteristics Percentage

(%) _
Sensitivity 85.71%
Specificity 82.5%

Positive Predictive Value | 30.0%
Negative Predictive Value | 98.51%
Accuracy 82.76%

Sensitivity. Specificity & Predictive value of Thyroglobulin among Participants

82.76. 22% I I 85.71 220

L 225%

= Sensitivity

= Specificity

= Positive Predictive Value
Negative Predictive Value

= Accuracy

Fig-I11: Sensitivity, Specificity, Predictive Value among the participants (N=87)

DISCUSSION subjects in the present study were iodine sufioom
In the present study, we did not find any clear- according to the defined criteria. Therefore. the =i

cut observation to assume any predictive relationship of thyroglobulin and deficient iodine status could not Be

thyroglobulin over iodine nutritional status. Most of the properly apprehended by the data Howsver =

observed in some studies [3,11] where thvrogiobelim

© 2022 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates
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levels showed a trend of increased levels in both lower
urinary iodine and higher urinary iodine concentration
than that found with adequate iodine status. But it is
wise to mention here that the sample size in the present
study was very small; therefore. it may not be wise to
make any inference in light of the present findings in
this study. When subjects were divided mnto two groups
by the reference cut-off value of thyroglobulin at 14.46
ng/ml, it did not show any statistically significant
difference in urinary iodine concentration between the
divided groups. Moreover, thyroglobulin levels showed
no correlation with urinarv iodine or duration of goiter
or with TSH and FT4. In addition. in light of uri
iodine as the gold standard. sensitivity and specifi
thyroglobulin (dichotomized by the cut-off 14.46
ng/ml-as specified in the used kit) were 85.71% and
23.75% respectively with a positive predictive value of
8.95% and negative predictive value 95%. In our
previous studies with simple diffuse goiter, we have
observed that iodine nutrition status is more than
adequate in most of the subjects [12]. Similarly, in the
present study. only participants showed iodine
deficiency (<100ugL); but the mean thyroglobulin
status in them was below the proposed cut-off value of
thyroglobulin. In agreement with the present finding
some other authors abroad also failed to find any
significant inverse relationship between thyroglobulin
with urinary iodine [13]. It should be mentioned here
that thyroglobulin level, though was found to be below
the recommended cut-off in all the iodine nutrition sub-
groups, showed a trend of higher values in iodine sub-
groups with Ul levels <100pg/L and >300pg/L with the
lowest value in the subgroup of urinary iodine 100-
199ug/L. This is in agreement with the findings of
Zimmermann MB et al. [3] in regards to the trend of
thyroglobulin level but not in context to the cut-off
value used for thyroglobulin in discerning iodine
nutrition status. As mentioned above, the sample size
was too small and patients were collected from a
tertiary care hospital. Therefore, the true reflection of
thyroglobulin trend and iodine nutrition status might
have not been reflected in this study. In our study,
serum thyroglobulin level was found to be higher in
females in regards to both the mean and median values.
Conversely, urinary iodine (mean and median) was
lower in females. Similar findings were observed by
Bilek er al. [11] From the present finding of urinary
iodine level in the different grades of goiter, it seems
that subjects in the present study with grade-2 goiter
have haveerienced such event longer time than that with
grade-1 goiter; though in both cases the iodine level is
far higher than the cut-off for the deficiency of the
iodine. Accordingly, thyroglobulin was also found to be
lower in grade-1 than grade-2 goiter, supporting an
inverse relationship between thyroglobulin and urinary
iodine as postulated by some authorities. Also, it
reflects in another way that the larger the goiter
increased is the level of thyroglobulin as observed by
some other authorities [14]. In  conclusion,
thyroglobulin seems to have an inverse association in

HV 0f

iodine deficiency state and a positive association in over
sufficient state with urinary iodine. There was no
statistically significant difference in thyroglobulin
among the age groups and subgroups of various iodine
statuses; but though non-significant relatively higher
values of it were observed in the females and grade-2
diffuse goiter than that found in males and grade-1
goiter respectively. The sensitivity of thyroglobulin was
85.71% and specificity 23.75% holding a cut-off at
14.46 ng/ml and taking urinary iodine status as defined
by UNICEF as the gold standard.

Limitations of the Study

Though the study was conducted in 2 sinzis
hospital with a small sample size, so, the results may
not represent the whole community.

Funding: There was not any funding source.

Conflict of interest: None declared.

Ethical approval: The study was approved by the
Institutional Ethics Committee.

CONCLUSION

Thyroglobulin seems to have an imverse
association in iodine deficiency state and 2 poss
association in over sufficient statc with UL The owem
sensitivity of
specificity was §
iodine as t
predictive val

but the negative proedictive valiie was

ORGSR %

For getting more reliable information regarding these

Ve: v
Sy

studies in several places with larger-sized samples.
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