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Abstract—  The association  between subclinical
hypothyroidism (SCH) and chronic kidney disease(CKD)in
type2 diabetes mellitus is unclear. We examined whether SCH
is associated with CKD in type2 diabetic patients in AL-Nasria
city. Data from 207 patients who visited Al-Nasria diabetic
clinic and Al-Hussain teaching hospital between July 2013-
october 2014 were analyzed in cross-section study.

All patients with type2 diabetes mellitus were evaluated
for glycaemic control, thyroid function and chronic kidney
disease (CKD).CKD estimated by calculation of GFR from
serum creatinine levels according to National Kidney
Foundation.GFR levels were classified into five stages. CKD
was define as eGFR <60 mL/min/1073 m?. The prevalence of
SCH was 9.6%(n=20) among patients with type2 diabetes
mellitus. The SCH group had a higher prevalence of
dyslipidemia (p=0.009)and CKD (decline in GFR) (p=0.034)
than the euthyroid group.

After adjustment for potential risk factors of diabetes
mellitus by multivariate logistic regression analysis, SCH
remained significantly associated with CKD (odds ratio 2.086
(95% CI11.10-4.307, p=0.047),duration of diabetes(odds ratio
2.89 (95% CI 0.0-1.00 P=0.032),Dyslipidemia (odds ratio
4.849(95% CI 0.0-0.1.20 p=0.009). These results suggest that
SCH was independently associated with CKD in type 2
diabetes mellitus.
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. THE OBJECTIVES

1. The idea behind this study is to find the frequency
of subclinical hypothyroidism in type2 diabetic
patients in Al-Nasria population.

2. To examine if there is any association between
SCH and CKD (decline in GFR) within the type2
diabetic patients and any different between SCH
and  euthyroid  patients  regarding  other
demographic and clinical characters of diabetes
mellitus.

Website: https://jsci.utg.edu.ia/index.php/main, Email:utjsci@utq.edu.iq

Il.  INTRODUCTION

Diabetes mellitus on long term is associated with
vascular complications that are responsible for increased
morbidity and mortality among diabetic subjects (10). New
addition to these complications is the thyroid dysfunction
which is indicated by recent studies (32) thyroid dysfunction
is increasingly found in the diabetes mellitus patients, the
prevalence of which is around 13.4% (19).diabetes may be
affect the thyroid function to variable extent and
unrecognized thyroid dysfunction not only worsens the
metabolic control but also impede the management of
diabetes (18).

Subclinical  hypothyroidism (SCH) occurs when
serum TSH levels are elevated but free T4 (FT4)
concentration remain within the normal range. Although
SCH is usually asymptomatic , it has associated with
hyperlipidemia  (8), atherosclerosis  (28,3), cardiac
dysfunction (4).An association between type 2 diabetes
mellitus and subclinical hypothyroidism is not uncommon ,
with an SCH prevalence of 2.2 -17 % reported in previous
studies (10,22).Previous studies have also shown a close
interrelationship between chronic kidney disease (CKD)
and SCH (6,16).

I1l. CHRONIC KIDNEY DISEASE IN RELATION TO THYROID
DYSFUNCTION

CKD affects the hypothalamus-pituitary-thyroid-axis
and the peripheral metabolism of thyroid hormone. Low T3
is most common laboratory finding and subclinical
hypothyroidism is most common thyroid disorder found in
CKD patients.(11).Low T3 levels in CKD may not be able
to increase TSH levels suggests that in uremia, the
sensitivity of thyrotrophs is increased. This may account
for the resetting of central thyrostat indicating a low level
of the circulating thyroid hormones and in turn, affect the
negative feedback inhibition (9). In CKD , physiological
compensation for low T3/T4 (with normal TSH levels)
causes a reduction in protein catabolism which increases the
nitrogen waste overload.
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The interplay between thyroid and the kidney in each
other's function is known for many years (14). Thyroid
dysfunction affects renal physiology and development,
whereas kidney disease could result in thyroid dysfunction.
Disorders of the thyroid and kidney may co-exist with
common etiological factors. In addition, treatment strategies
of one disease may be affect those of the other organ. This
review focuses on the important and clinically relevant
interactions between thyroid function and renal function,
which are essential for the clinician to optimally manage
the patient (11).

Diabetic nephropathy is now the most common cause
of end- stage renal disease ( ESRD), which significantly
contributes to the high mortality in type 2 diabetic patients
(21).1t is projected that 30-40% of patients with type 1
diabetes and 5-10% of patients with type 2 diabetes
eventually develop ESRD (21, 17). Conventional therapies
such as strict glycaemic control and antihypertensive
treatment do not completely stop the progression of diabetic
nephropathy in diabetic patients,(21).

Hypothyroidism is accompanied by decrease in GFR
and renal blood flow (17). The low level of tri-iodothyronine
(T3) is associated with a survival disadvantage of chronic
kidney disease (12). Type 2 diabetic  patients with
subclinical hypothyroidism are associated with an increased
risk of diabetic nephropathy (7). In contrast, hyperthyroidism
increases GFR and renal blood flow (12)

Clinical studies indicated that serum-free T3 level
was about 47% lower in patients with types 2 diabetes
compared with non- diabetic patients (13). There were no
significant differences in serum levels of free thyroxine
(T4)and TSH between the control and the study subjects
(13).

A few studies have examined the association
between subclinical hypothyroidism and microvascular
complications in the type 2 diabetic patients and the
association between TSH levels and microvascular
complications.

In a study done in Taiwan by chen et al, it was
found that there was an increased prevalence of nephropathy
in type 2 diabetic patients with subclinical hypothyroidism
compared to those who were euthyroid (7).

However inastudy done by Yang etal inchina, it
was reported that there was an increased prevalence of
retinopathy in type 2 diabetic patients with subclinical
hypothyroidism and patients with a TSH levels in upper
normal range ( 2.0-4.0 ulU/ml) also had a higher prevalence
of severe retinopathy compared to those with lower TSH
level (30).

According to a study done in Japan by Yausda et al,
subclinical hypothyroidism was associated with albuminuria
in type 2 diabetic patients and the TSH level was found to
be an independent risk factor for the presence of albuminuria
(32).

Since the results of those studies were contradictory,
it necessary for us to further examine the association of
subclinical hypothyroidism and the chronic kidney disease
in type 2 diabetic patients to investigate whether subclinical
hypothyroidism could influence the severity of decline in
GFR in chronic kidney disease in our population , those
type 2 diabetic patients attended both AL- Hussan Teaching
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Hospital and AL- Nasria diabetic center in AL- Nasria
city.

IV. PATIENTS AND METHODS

In this study the diabetic patients were selected
patients from those attended the Al-Nasria diabetic center
and from patients visited the Al-Hussein teaching hospital .

The study performed from July 2013-october 2014.
The study population include 207 subjects with previously
diagnosed type 2 diabetes mellitus(median age at
recruitment, 63.0years;range,30-80years;57% men) .All
subjects were fulfilled the WHO criteria of diabetes mellitus.

The WHO criteria for diagnosis of diabetes mellitus.

1-symptoms of diabetes plus random blood
glucose concentration >200 mg/dl.

2.fasting plasma glucose >126 mg/dl.

3.two-hours plasma glucose>200mg/dl during the
oral glucose tolerance test.

All patients were subjected to thyroid function test
(FT3, FT4, TSH). Patients with known overt hypothyroidism
or typel diabetes mellitus were excluded from the study.
Relevant data about the patients were collected including
age , gender, duration of diabetes mellitus, history of
hypertension with blood pressure measurement ,any history
of smoking, Body mass index(BMI kg/m?) ,HbAlc, total
lipid profile and serum creatinine levels. Also all patients
were screened for the chronic diabetic complications
(ischemic heart diseases and cereberovascular accidents)by
history and supported by ECG , Echo. Cardiac study and
brain CT-scan.

Subclinical hypothyroidism was defined as an elevated
TSH level (>4.0 mlU/L)and a normal FT4 level (0.90-1.70
ng/dL).Exclusion criteria included a history of thyroid
disease with or without treatment, acute infection, and liver
disease.

Body mass index (BMI) was calculated as weight(kg)
divided by the square of height in meters (m?). Patients who
smoked > 1 cigarette per day were regarded as current
smokers. Blood pressure was measured with a cuff in the
sitting position after a rest period of more than 5 minute.
Hypertension was defined by a systolic blood pressure>140
mmHg or a diastolic blood pressure >90 mm Hg, or both or
if the patients was treated already taking ant-hypertensive
drugs.

Dyslipidemia was  defined by a serum total
cholesterol concentration > 140 mg/dL, or high density
lipoprotein (HDL) cholesterol concentration<40 mg/dL. Or
if the patients were already being treated with lipid-lower
agents.

V. ASSESSMENT OF ESTIMATED GLOMERULAR FILTRATION
RATE AND THE DEFINITION OF CHRONIC KIDNEY DISEASE.

Estimated  glomerular filtration rate(eGFR) was
calculated using serum creatinine (mg/dL): 194x serum Cr’
L0945 age 0%7x0.739 (if female). CKD was defined as eGFR
<60 mL/min/1073 m*.



VI. STAGE OF CHRONIC KIDNEY DISEASE ACCORDING TO THE
NATIONAL KIDNEY FOUNDATION

Stages Description (GFR)

I Kidney damage with 90 or above
normal Kidney
function

11 Kidney damage with 89 to 60
mild less of kidney
function

111 Moderate loss Kidney 59 to 30
function

v Severe loss kidney 29to 15
function

v Kidney failure Less than 15

VII. STATISTICAL ANALYSIS

All numerical variable are expressed as meamzx
standard deviation. The statistical significance of an
association between two variables was assessed by Chi-
square (X?) test of independence.we used mult-variable
logestic regression to estimate the odds ratio (OR) for the
presence of chronic kidney disease.

An estimate was stasticaly significant if its calculated
value was less than P < 0.05 level of significance with 95%
confidence.

VIII.RESULTES

As shown in Figure(1), the prevalence of subclinical
hypothyroidism was 9.6% (20/207) among patients with
type 2 diabete mellitus.the baseline demographic and
clinical characterisitics of the study subjects , startified by
thyroid status ,were listed in table(1) .Family history of
diabetes mellitus(33.0% in euthyroid ,27.9%in SCH and
p=0.258), BMI(25.2+4.8 vers 26.1+4.4 and p=0.942),
HbA1c(8.8+2.0 vers 8.4+1.9 and p=0.161) , smoking(21.7%
vers 11.1% and p=0.135) , hypertension(47.0% vers 54.5%
and p=0.359) , Ischemic heart disease(10.0% vers 6.6% and
p=0.451) and cereberal infarction(5.8% vers 8.3% and
p=0.601) were not significantly differ between the euthyroid
and subclinical hypothroid group in type2 diabetic patients. ,
While SCH group had a higher prevalence of dyslipidemia
(40.5% in euthyroid vs 63.9% in SCH and p=0.009) and the
prevalence of SCH was higher in elderly diabetic patients
(57.8 £11.8 in euthyroid vs 61.7+9.8 in SCH with P=0.024)
and SCH was most common in diabetic female patients than
male in compared with euthyroid diabetic patients (51.4% in
euthyroid vs 75.4% in SCH with p=0.002).

The frequency of SCH was increased with increased in
duration of diabete mellitus in compared with euthyroid
diabetic patients (6.7+£5.6 years in euthyroid vs 8.9+7.0
years in SCH with p=0.050).

The eGFR in the SCH group was lower than that in the
euthyroid group (76.3+20 in euthyroid vers 68+20 in SCH
with p=0.034).

In table 2 ,shown that the type 2 diabetic patients with
subclinical hypothyroidism had a significantly lower
glomerular filteration rate ( p=0.0387). and this association
was increased with increasing the degree of the declined
of GFR ( increased stages of GFR). as shown in figure 2: (
in stage Il 7.5% were euthyroid vs 15% were SCH
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Jwhile in advance stages ( in stage IV 6.5% were euthyroid
vs 15% were SCH, while in stage V 12.5% euthyroid vs
20% were SCH ).

In table 3)- shown the Logistic regression analysis of
association of Chronic kidney disease (declined in GFR)
with the studied characters in SCH patients.

We examine the independent risk factors of diabetes
mellitus, a binary logistic regression analysis was performed
.The variables which showed an independent association
between SCH and CKD (decline of GFR)

SCH remained significantly associated with CKD (odds
ratio 2.086 (95% CI1.10-4.307, p=0.047),duration of
diabetes (odds ratio 289 (95% ClI 0.0-1.00
P=0.032),Dyslipidemia (odds ratio 4.849(95% CI 0.0-0.1.20
p=0.009) while the other risk factors like age , gender,
smoking, BMI, HbA1c , hypertension and family history of
diabetes showed no significant association with declined of
GFR in SCH diabetic patients while ischemic heart disease
and cerebrovascular accidents were excluded.

prevalence of SCH in type2 diabetes
mellitus

M Euthyroid BSCH

Euthyroid
%90.4

Figure (1) The Distribution of subclinical hypothyroidism(SCH)
and euthyroid in type2 diabetic patients.

Table( 1) clinical characteristic of type 2 diabetic patients
with or without subclinical hypothyroidism (SCH).

Euthyroid SCH

(N=187) (n=20)  Pvalue
Age 57.8+11,8 61.71+9.8 0.024
Gender (male%) 48.6 24.6 0.002
DoDM (year) 6.715.6 8.91+7.0 0.050
Fam:i‘;:':::sw of 33.0 27.9 0.258
BMI(Kg/m?) 25.2+4.8 26.1+4.4 0.094
HbA1c(%) 8.81+2.0 8.4+1.9 0.161
Smoking(%) 21.7 11.1 0.135
Hypertension(%) 47.0 54.5 0.359
Dyslipidemia(%) 40.5 63.9 0.009
IHD(%) 10.0 6.6 0.451
CVA(%) 5.8 8.3 0.601
GFR(ml/min./7.75ml) 20.0 763+ 68.3+20.0  0.034

(DODM) Duration of diabetes mellitus, (BMI)Body mass index, (HT) Hypertension (SCH)
subclinical hypothyroidism (IHD)Ischemic heart disease( CVA) Cerebrovascular accidence .

Table (1) Shows the list of baseline demographic and
clinical characterisitics of the study subjects , startified by
thyroid status and shows that these is a significance increase
in Dyslipidemia (p=0.009), and declines of GFR (p=0.034)
with increase of SCH patients with increasing the duration



of diabetes (p=0.05) and SCH was common in females
(p=0.002).

Table (2)- the prevalence of Renal impairment(stages of GFR) in
type 2 diabetic patients with and without subclinical hypothyroidism

GFR Euthyroid(n=187) SCH(n=20) p.value
1-stage | 112(59.8%) 8(40%)
2-stage |l 26 (13.9%) 2(10%)
3-stage lll 14 (7.5%) 3(15%)
4-stage IV 12(6.4%) 3 (15%) 0.036
5-stage V 23 (12.3%) 4 (20.0%)

the type 2 diabetic patients with subclinical hypothyroidism had a significantly lower glomerular
filteration rate ( p=0.0387). and this association was increased with increasing the degree of the
declined of GFR ( increased stages of GFR) .

70

60 -

40 -

30 4 m SCH

M Euthyroid

10 -

The percentage of patients

stagestagestagestagestage
1 2 3 4 5

Figure (2)-Distribution of Renal impairment(stages of GFR) in type
2 diabetic patients with and without subclinical hypothyroidism .

Table (3)- Logistic regression analysis of association of Chronic
kidney disease (declined in GFR) with the studied characters in
SCH patients with type2 diabetes mellitus.

Significant | Expected 95 % CI
Variables B ( P- value) B for
expected B
Significant DODM 41552 0.032 2.459 00-1
Dyslipidemia 5.729 0.00% 4.849 0.0-1.2
SCH 20.721 0.047 2.086 1.10-4.307
BMI 0.159 0.060 1.16 0.89
Insignificant | HT -11.955 1.000 6426 | @ -
Smoking 26.360 0.872 2028 [ -
Age -20.649 0.999 1.077 | —-
Family -21.718 0.921 3.699E-
history of 10
hvpertension
Sex 13.309 0.99% 1100 | -—-
Excluded IHD Non significant
variables CVA

(DODM) Duration of diabetes mellitus, (BMI)Body mass index, (HT) Hypertension (SCH)
subclinical hypothyroidism (IHD)lIschemic heart disease( CVA) Cereberovascular accidence .

We examine the independent risk factors of diabetes
mellitus, a binary logistic regression analysis was performed
.The variables which showed an independent association
between SCH and CKD (decline of GFR)(p=0.047).

IX. DISCUSSIONS

The idea behind this study is to find the frequency of
subclinical hypothyroidism in type 2 diabetic patients and to
examine if there is any association between SCH and
chronic kidney disease (declined in GFR) within the type 2
diabetic patients and any different between SCH and
euthyroid patients regarding other demographic and clinical
characters of diabetic patients.

Our study shows that SCH was associated with chronic
kidney disease among 207 patients with type 2 diabetes
mellitus . the frequency of SCH was 9.6% among patients
with type 2 diabetes mellitus (n=2.7),and the prevalence of
SCH among patients with chronic kidney disease(GFR
<60) was 50% (n=10). Our study revealed in multivariate
analysis that an independent association between chronic
kidney disease and SCH in type2 diabetes mellitus ,
duration of diabetes mellitus and Dyslipidemia . However,
there was no independent association with ischemic heart
disease and stroke in multivariate analysis.

Also our study differs from the study by Kim BY, Kim
CH , et al. study , was conducted in Korea that failed to
show an association between SCH and chronic kidney
disease was shown that no significant deferent in declined
of GFR between SCH and euthyroid patients in type 2
diabetes mellitus ( 25/390 (6.4%) in euthyroid  vs.
4/59(6.7)in SCH ) ®,

In another study was done by Yasuda T, Kaneto H, et
al. in Japan reported that serum TSH levels were
independently associated albuminuria among Japanese
patients with diabetes mellitus. However, chronic kidney
disease or GFR was not diagnosed, and the sample size was
Zc,srlr;aller than other studies and consisted only inpatients

The results of our study were differ from other previous
studies like one obtained by Shinya, F, Shin Y, etal. Who
found that the SCH was not independently associated with
CKD'®,

Our study was agreement with other studies that shown
a strong association between GFR and TSH levels,
including negative correlation between GFR and TSH
concentration '), a close interrelationship between CKD
and SCH ©87D 3 high prevalence of CKD among
patients with SCH ®in the general population ,and the
efficacy of thyroid replacement therapy in attenuating the
rate of GFR decline among patients with CKD that also
included patients with diabetes mellitus (38.9%) “°..

As well known that hypertension , smoking and family
history of diabetes are a risk factors for renal dysfunction
among patients with type 2 diabetes mellitus ®®2%. In our
study with multivariate analysis there was no significant
difference regarding smoking, hypertension and family
history of diabetes between SCH and euthyroid group.

Dyslipidemia also plays a an important role in the
progression of kidney dysfunction and had been shown to
be an independent risk factor for end stage renal disease in
the RENAAL study @.Also in patients with SCH , lipid
metabolism is commonly observed ®”. Inour study the
prevalence of Dyslipidemia in the SCH group was higher
than that in the euthyroid group, and the multivariate
analysis resulted in a highly significant association
between Dyslipidemia and CKD ( p= 0.009).



In Shinya, F, Shin, Y, etal. Study who found that
there was no significant difference regarded the duration
of diabetes between the SCH group and euthyroid® - that
differs from our study that revealed significant increased
prevalence of SCH with increased duration of diabetes
mellitus. Also in multivariate analysis there was a
significance independent association of duration of diabetes
between SCH and CKD in type 2 diabetes
mellitus(p=0.032).

X. CONCLUSION

1. This study provides evidence that SCH in patients
with type2 diabetes is associated with high
prevalence of CKD (50%).and the frequency of
SCH increases with advance stage of CKD (stage
V).

2. The duration of diabetes as risk factor is an
independently associated with CKD in SCH with
type2 diabetes mellitus (p=0.032).

3. There is significant increase in frequency of

Dyslipidemia in patients with SCH more than that

in euthyroid in type 2 diabetes mellitus. And

furthermore , Dyslipidemia is an independently
associated with CKD in SCH type2 diabetic
patients(p=0.009).

There is no significant association of other factors

like age, gender, smoking, HbAlc, and

hypertension with CKD in patients with SCH
have type2 diabetes mellitus.

RECOMMENDATIONS

1. The patients with subclinical hypothyroidism
should be diagnosed and treated to prevent the
development and progression of renal disease in
diabetic patients.

2. Thyroid function screening should be offered to
diabetic patients with chronic kidney disease.

REFERENCES

1. Asvold BO, Bjoro T, Vatten LJ (2011)
association of thyroid function with estimated glomerular
filtration rate in a population-based study :the HUNT study .
Eur J Endocrinol. 164;101-5.

2. Apple GB, Radhakrishnan J, Avram MM,
Defronzo RA, Escobar-Jimenez F et al. (2003) Analysis of
metabolism parameters as predictors of risk in the
RENAAL study. Diabetes Care 26: 1402-1407.

3. Biondi B, Galderisi M, Pagano L, Sidiropulos
M, Pulcrano m et al . (2009) Endothelial-mediated coronary
flow reserve in patients with mild thyroid hormone
deficiency. Eur J Endocrinol 161:323-329.

4. Biondi B, Fazio S, Palmieri EA, Carella C,
Panza N, et al. (1999) Left ventricular diastolic dysfunction

56

in  patients with  subclinical hypothyroidism.J  Clin
endocrinol Metab 84: 2064-2067.

5. Canaris GJ, manowitz NR, Mayor G, Ridgway
EC (200) The Colorado thyroid disease prevalence study.
Arch Intern Med 160:526-534.

6. Chonchol M, Lippi G, Salvagno G, Zappinni
G, Muggeo M, et al(2008) Prevalence of subclinical
hypothyroidism in patients with chronic kidney disease .
Clin J Am Soc Nephrol 3 : 1296-1300.

7. Chen HS, Wu TE, Jap TS, Lu RA, Wang
ML, Chen RL & Lin HD 2007. Subclinical
hypothyroidism is a risk factor for nephropathy and
cardiovascular diseases in type 2 diabetic patients.
Diabetic medicine 24; 1336-1344.

8. McDermott MT, Ridgway EC (2001) subclinical
hypothyroidism in mild thyroid failure and should be
treated. J Clin Endocrinal Metab 86:4585-4590.

9. E. D.Avner and W. Harmon , 2004. Pediatric
Nephrology, Lippincott Williams &Wilkins, phiadelphia,
Pa, USA, 2004.

10. Feely J, Isles TE (1979) Screening for thyroid
dysfunction in diabetics. Br Med J 1:1678.

11.G. Basu and A. Mohapatra "Interaction between
thyroid disorders and kidney disease,” Indian Journal of
endocrinology and metabolism, vol. 16, no.2, pp.204-
213,2012.

12. Iglesias P & Diez JJ 2009 thyroid dysfunction
in  kidney disease. European Journal  of
Endocrinology/European Federation of endocrine societies
160; 503-515.

13.Islam S, Yesmine S, Khan SA, Alam NH &
Islam S 2008 A comparative study of thyroid hormone
levels in diabetic and non-diabetic patients. Southeast
Asian Journal of tropical medicine and public health 39;
913-916.

14. Kaptein EM, thyroid function in renal failure .
Contrib Nephrol. 1986;50:64-72.

15.Kim BY, Kim CH, Jung CH, Mok JO, Suh
KI, Kang SK  Association  between subclinical
hypothyroidism and severe diabetic retinopathy in Korean
patients with type 2 diabetes. Endocr J. 2011; 58(12); 1065-
70.

16.Lo JC, Chertow GM, Go AS, Hsu CY (2005)
increased  prevalence of subclinical and  clinical
hypothyroidism in patients in persons with chronic kidney
disease . Kidney Int 67:1047-1052.

17. Lin Y & Sun Z 2010a Current views on the
type 2 diabetes. Journal of Endocrinology 204; 1-11.

18.Perros P, mccrimmon Rj, Shaw G, Frier BM,
(1995) Frequency of thyroid dysfunction in diabetic
patients: value of annual screening. Diabet Med 12: 622-
627.

19. Papazafiropoulou A, Prevalence of
dysfunction among greek type 2 diabetic

thyroid
patients



attending an out-patient clinic .Journal of clinical
medicine Research 2010; 2(2):75-78.
20.Ramachandran A, Snchalatha C, Current

scenario of diabetes in india. J diabetes. 2009 Mar; (1):
18-28.

21. Ruggenenti P, & Remuzzi G 1998 nephropathy
of type-2 diabetes mellitus. Journal of the American
Society of Nephrology 9; 2157-2169.

22.Smithson  MJ  (1998) screening for thyroid
dysfunction in a community population of diabetic patients.
Biabet Med 15:148-150.

23.Shinya F, Shin Y, Yasuhiko T, Katatsu M,
Teruki M, Teruhisa U, Tetsuji, N, Takatoshi S,.
association between subclinical hypothyroidism and

nephropathy in patients with type 2 diabetes mellitus.
Endocr. J 14-0206.

24.Saini V, Yadav A, Arora MK, Arora S Singh
R, et al (2012) Correlation of creatinine with TSH
levels in overt hypothyroidism -requirement  for
monitoring of renal function in hypothyroid patients? Clin
Biochem 45:212-4.

25. Shin DH, Lee MJ, Lee HS, Oh HJ, Ko KiI,
et al.(2013) thyroid hormone replacement therapy
attenuates the decline of renal function in chronic kidney
disease patients with subclinical hypothyroidism. Thyroid
23:654-661.

26. Saito K, Sone H, Kawai K, Tanaka S, Kodama
S, et al. (2007) risk imparted by various parameters of
smoking in Japanese men with type 2 diabetes in their
development of microalbuminura :analysis from Tsukuba
Kawai Diabetes Registry . diabetes Care 30:1286-1288.

27.Staub JJ, Althaus BU, Engler H, Ryff AS,
Trabucco P, et al. (1992) Spectrum of subclinical and
overt hypothyroidism : effect on thyrotropin, prolactin ,and
thyroid reserve , and metabolism impact on the peripheral
target tissues . Am J Med 92: 631-642.

28. Taddei S, caraccio N, Virdis A, Dardano A,
Versari D, et al. (2003) impaired endothelium-dependent
vasodilatation in subclinical hypothyroidism : beneficial
effect of levothyroxine therapy. J Clin Endocrinal Metab
88:3731-3737.

29. UK prospective diabetic study Group (1998)
Tight blood pressure control and risk of macrovascular and
microvascular complication in type 2 diabetes: UKPDS
38.BMJ 317:703-713.

30.Yang JK, Liu W, Shi J, Li YB Li An
association between subclinical hypothyroidism and sight-
threatening diabetic retinopathy in type 2 diabetic patients.
Diabetes Care May 2010 vol. 33 no. 1018-1020.

31.Yasuda T, Kaneto H, Kuroda A, Yamamoto T,
Takahara M, Naka T, Miyashita K, Fujisawa K,
Sakamoto F, Katakami N, Matsuoka TA, Shimomura I,
Subclinical hypothyroidism is independently associated

57

with albuminuria in people with type 2 diabetes. Diabetes
Res clin pract. 2011 Dec;94(3): e75-77.

32.Zargar AH, Wani Al, Masoodi SR, Laway
BA and Bashir MI, Mortality in diabetes mellitus —data
from developing region of the world. Diabetes Res Clin
Pract 1999; 43:67-74.



