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ABSTRACT 

Objective: study the prevelance of thyroid disturbance in diabetic chronic kidney disease (CKD) patients and non-diabetic 

CKD patients. 

Background: CKD has been known to affect the pituitary-thyroid axis and the peripheral metabolism of thyroid hormones. 

Hyperthyroidism and hypothyroidism have been associated with insulin resistance which has been reported to be the 
major cause of impaired glucose metabolism in type 2 diabetes mellitus (T2DM). 

Methods: This study included (120) CKD patients aged from 25 years to 70 years from Menofia university hospitals during 
the period from May 2015 to October 2015.  They were classified into two groups: (I) (64 patients) (Diabetic group), (II) (56 

patients) (Non-diabetic group). Each group was subdivided into 2 subgroups (A,B) according to creatinine clearance 
(CrCl): (A) (CrCl>45ml/min), (B) (CrCl<45ml/min). Members of the study were subjected to thorough history taking,  
complete physical examination and to kidney function testing (serum creatinine (Scr), blood urea nitrogen (BUN)), 
hemoglobin A1c (HbA1c), thyroid function tests (TSH, free T3, free T4), thyroglobulin, serum albumin (SA). 

Results: The mean age in diabetic patients (group I) was 53.7 years while in non-diabetic patients (group II) was 46 

years. The mean TSH for subgroup IA was 5.4 μIU/ml while subgroup IB was 1.4 μIU/ml and for subgroup IIA was 1.6 
μIU/ml while for subgroup IIB was 2.1 μIU/ml. There was highly significant difference between subgroup IA and IB (p 
value=<0.001) and between subgroup IA and IIA (p value=<0.001). There was no significant difference between subgroup 
IIA and IIB (p value=0.658) and between subgroup IB and IIB (p value=0.467). 

Conclusion: This study shows that thyroid disturbance is more common in diabetic CKD patients than non-diabetic CKD 

patients and that hypothyroidism is more common in diabetic patients with early CKD stages than late CKD stages. 
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1. INTRODUCTION 

Chronic kidney disease (CKD) has been known to affect the pituitary-thyroid axis and the peripheral metabolism of thyroid 
hormones. Low triiodothyronine (T3) levels are the most common laboratory finding followed by subclinical hypothyroidism 
in CKD patients. Hyperthyroidism is usually not associated with CKD but has been known to accelerate it (1). 

Thyroid hormones influence renal development, kidney structure, renal hemodynamics, glomerular filtration rate (GFR), 
the function of many transport systems along the nephrons, and sodium and water homeostasis. These effects of thyroid 
hormone are in part due to direct renal actions and in part are mediated by cardiovascular and systemic hemodynamic 
effects that influence kidney function. As a consequence, both hypothyroidism and hyperthyroidism associate with 
clinically important alternations in kidney function and have relevance to its assessment. Disorders of thyroid function have 
also been linked to development of immune-mediated glomerular injury, and alternations in thyroid hormones and thyroid 
hormone testing in patients with kidney disease (2). 

Hyperthyroidism and hypothyroidism have been associated with insulin resistance which has been reported to be the 
major cause of impaired glucose metabolism in type 2 diabetes mellitus (T2DM) (3). 

Diseases of the kidney are a common finding in people with diabetes mellitus (DM). A variety of forms of kidney disease 
can be seen, including diabetic nephropathy, ischemic damage related to vascular disease and hypertension, as well as 
other renal diseases that are unrelated to DM (4). 

2. SUBJECTS AND METHODS 

Our study included 120 patients aged from 25 years to 70 years from Menoufia University Hospitals (all were chronic 
kidney disease patients). 

The patients were classified into two groups: Group I: This group included 64 diabetic patients. Group II: This group 
included 56 non-diabetic. Each group was subdivided into two subgroups according to their creatinine clearance (CrCl): 
Subgroup IA: This subgroup included 32 diabetic patients with CrCl> 45 ml/min/1.73m2. Subgroup IB: This subgroup 
included 32 diabetic patients with CrCl< 45 ml/min/1.73m2. Subgroup IIA: This subgroup included 24 non-diabetic patients 
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with CrCl> 45 ml/min/1.73m2. Subgroup IIB: This subgroup included 32 non-diabetic patients with CrCl< 45 
ml/min/1.73m2. 

2.1. Inclusion Criteria 

Patients who had clinical diagnosis and laboratory findings of chronic kidney disease for more than three months 
evidenced by increased serum creatinine above normal level and/or decreased eGFR (estimated by MDRD equation).  

2.2. Exclusion Criteria 

ESRD patients on regular HD. 

2.3. All Studied Patients Were Subjected To 

2.3.1. Evaluation of Patients 

Thorough history was taken with special emphasis on symptoms of hypothyroidism and its duration and symptoms of 
hyperthyroidism and its duration. Complete physical examination with special emphasis on signs of hypothyroidism and its 
duration and signs of hyperthyroidism and its duration. 

2.3.2. Laboratory Investigations 

All groups were subjected to renal function tests (serum creatinine (Scr), blood urea nitrogen (BUN)), creatinine clearance 
(CrCl), hemoglobin A1c (HbA1c), serum thyroid function tests (TSH, free T3 and free T4), serum thyroglobulin level (Tg), 
serum Albumin (SA). 

Thyroid profile was measured directly in the serum samples by the DS-EIA-THYROID-TSH kit which is intended for 
quantitative determination of TSH, free T3, free T4 concentrations in human serum by a microplate enzyme immunoassay. 
Enzyme immunoassay was also used for the quantitative determination of Tg in human serum. 

2.4. Statistical Methodology 

Statistical presentation and analysis of the present study was conducted with SPSS V.20.  Data was expressed into two 
phases: 

2.4.1. Descriptive 

Mean value and Standard Deviation [SD]: for quantitative data, frequency and percenatage for qualitative date  

2.4.2. Analytic 

 T test : for comparison of two indepedant quantitative variables normally distributed. 

 U test (Mann whittney test):  for comparison of two indepedant quantitative variables not normally distributed. 

 X2 (Chi 2): for comparison between two or more independent qualitative variables normally distributed. 

 Ficher exact test : for comparison between two or more independent qualitative variables not normally 
distributed.   

 Person Correlation Coefficient [r]: for comparison between two dependents quantitative not normaly 

distributed variable. 

 Accuracy: the ratio of the true positive and true negative on all patients. 

 P value > 0.05 was considered statistically non significant. 

 P value < 0.05 was considered statistically significant. 

 P value <  0.001 was considered statistically highly significant. 
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3. RESULTS: 

In this work, 120 persons were included from Menofia university hospitals in the period from May 2015 to October 2015.  

Table 1: Demographic characteristics of the studied groups. 

 
Diabetics Non diabetics 

X
2
 P value 

N(64) % N(56) % 

Age(years) 

Mean ±SD 

 

53.7±7.4 

 

46.7±14.6 
3.4 

0.001 

HS 

Sex 

Male 

Female 

 

48 

16 

 

75 

25 

 

20 

36 

 

35.7 

64.3 

18.8 
<0.001 

HS 

Smoking 

Non smoker 

Smoker 

 

32 

32 

 

50 

50 

 

48 

8 

 

85.7 

14.3 

17.1 
<0.001 

HS 

χ2: Chi square test   P value: 

NS= nonsignificant (P-value > 0.05), S = significant (P-value ≤ 0.05), HS= highly significant (P-value ≤ 0.001). 

Age of the studied groups (see Table 1): The mean age in diabetic patients (group I) was 53.7 years while in non-diabetic 
patients (group II) was 46 years. These results show that there was highly significant difference between the two studied 
groups (P value=0.001). Sex of the studied groups: diabetic patients (group I) included 48 males (75%) and 16 females 
(25%), non-diabetic patients (group II) included 20 males (35.7%) and 36 females (64.3%). These results show that there 
was highly significant difference between the two studied groups (P value=<0.001). Smoking among the studied groups: 
diabetic patients (group I) included 32 non-smoker (50%) and 32 smoker (50%), non-diabetic patients (group II) included 
48 non-smoker (85.7%) and 8 smoker (14.3%). These results show that there was highly significant difference between 
the two studied groups (P value=<0.001).  

Table 2: Laboratory data of the studied groups: 

 
Diabetics 

N(64) 

Non diabetics 

N(56) 
U test P value 

CrCl (ml/min/1.73m2) 37.7±23.6 42.3±25.4 1.027 0.306 NS 

HbA1c (%) 7.2±1.9 5.2±0.6 7.6* <0.001 HS 

SA (g/dl) 3.4±0.4 3.6±0.3 2.6* 0.009 S 

ACR (mcg/mg) 2311.1±172.1 1200.3±939.8 2.3 0.024 S 

Scr (mg/dl) 3.4±2.3 2.6±1.8 1.99 0.049 S 

BUN (mg/dl) 41.4±16.8 36±21.2 1.5 0.125 NS 

Ca (mg/dl) 8.2±0.5 8.4±0.8 1.2* 0.227 NS 

Po4 (mg/dl) 4.6±0.6 4.2±0.6 3.2* 0.002 S 

*t test       U test: Mann whittney test         CrCl: creatinine clearance        HbA1c: hemoglobin A1c    SA: serum albumin    
ACR: albumin/creatinine ratio    Scr: serum creatinine      BUN: blood urea nitrogen    Ca: calcium    PO4: phosphorus 

CrCl of the studied groups (see Table 2): the mean Cr Cl for the diabetic patients (group I) was 37.7 ml/min/1.73m2 while 
for the non-diabetic patients (group II) was 42.3 ml/min/1.73m2. These results shows that there was no significant 
difference between the two studied groups (P value=0.306). HbA1c of the studied groups: the mean HbA1c for the 
diabetic patients (group I) was 7.2 % while for the non-diabetic patients (group II) was 5.2 %. These results shows that 
there was highly significant difference between the two studied groups (P value=<0.001). 

SA of the studied groups (see Table 2): the mean serum albumin for the diabetic patients (group I) was 3.4 g/dl while for 
the non diabetic patients (group II) was 3.6 g/dl. These results shows that there was significant difference between the two 
studied groups (P value=0.009). ACR of the studied groups: the mean ACR for the diabetic patients (group I) was 2311.1 
mcg/mg while for the non diabetic patients (group II) was 1200.3 mcg/mg. These results show that there was significant 
difference between the two studied groups (P value=0.024). 

Scr of the studied groups (see Table 2): the mean Scr for the diabetic patients (group I) was 3.4mg/dl while for the non 
diabetic patients (group II) was 2.6 mg/dl. These results show that there was significant difference between the two 
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studied groups (P value=0.049). BUN of the studied groups: the mean BUN for the diabetic patients (group I) was 41.4 
mg/dl while for the non-diabetic patients (group II) was 36 mg/dl. These results show that there was no significant 
difference between the two studied groups (P value=0.125). 

Ca of the studied groups (see Table 2): the mean Ca for the diabetic patients (group I) was 8.2 mg/dl while for the non-
diabetic patients (group II) was 8.4 mg/dl. These results show that there was no significant difference between the two 
studied groups (P value=0.227). PO4 of the studied groups: the mean PO4 for the diabetic patients (group I) was 4.6 mg/dl 
while for the non-diabetic patients (group II) was 4.2 mg/dl. These results show that there was significant difference 
between the two studied groups (P value=0.002). 

Table 3: Laboratory data of the studied subgroups: 

 
Subgroup IA 

N(32)2 

Subgroup IB 

N(32)4 

Subgroup IIA 

N(24)1 

Subgroup IIB 

N(32)3 
K test P value 

posthocLSD 

CrCl 

(ml/min/ 

1.73 m2 

59.6±8.2 15.8±8.3 67.8±14.2 23.1±10.6 183.3 <0.001 

p
a
:<0.001 

p
b
:<0.001 

p
c
:0.004 

p
d
:0.005 

 

HbA1c % 7.7±2.2 6.7±1.3 5.5±0.7 5.01±0.4 23.9* <0.001 

p
a
:0.004 

p
b
:0.251 

p
c
:<0.001 

p
d
:<0.001 

SA (g/dl) 3.4±0.5 3.4±0.3 3.5±0.2 3.6±0.4 2.9 0.04 

p
a
:0.892 

p
b
:0.211 

p
c
:0.26 

p
d
:0.016 

ACR 
(mcg/mg) 

1706.9 

± 

759.9 

2915.3 

± 

35.3 

140.6 

± 

34.1 

1995.1 

± 

267.4 

5.4 0.002 

p
a
:0.06 

p
b
:0.008 

p
c
:0.025 

p
d
:0.153 

Scr (mg/dl) 1.5±0.3 5.2±1.9 1.2±0.2 3.6±1.8 55.2 <0.001 

p
a
:<0.001 

p
b
:<0.001 

p
c
:0.522 

p
d
:<0.001 

BUN (mg/dl) 8.52±8.9 54.2±12.3 22.3±8.2 

46.3 

± 

22.2 

31 <0.001 

p
a
:<0.001 

p
b
:<0.001 

p
c
:0.116 

p
d
:0.028 

Ca (mg/dl) 8.3±0.6 8.2±0.4 8.9±0.1 7.9±0.9 13.9 <0.001 

p
a
:<0.001 

p
b
:<0.001 

p
c
:<0.001 

p
d
:0.087 

PH (mg/dl) 4.2±0.6 4.9±0.5 3.9±0.3 4.4±0.6 20.9 <0.001 

p
a
:<0.001 

p
b
:<0.001 

p
c
:0.037 

p
d
:<0.001 

p
a
: Subgroup IA and Subgroup IB. p

b
: Subgroup IIA and Subgroup IIB. 
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p
c
: Subgroup IA and Subgroup IIA. p

d
: Subgroup IB and Subgroup IIB. 

K test: Ficher exact test 

CrCl of the studied subgroups (see Table 3): the mean CrCl for the diabetic patients with GFR >45 ml/min/1.73m2 
(subgroup IA) was 59.6 ml/min/1.73m2 while for diabetic patients with GFR<45 ml/min/1.73m2 (subgroup IB) was 15.8 
ml/min/1.73m2 and for the non-diabetic patients with GFR >45 ml/min/1.73m2 (subgroup IIA) was 67.8 ml/min/1.73m2 
while for non-diabetic patients with GFR<45 ml/min/1.73m2 (subgroup IIB) was 23.1 ml/min/1.73m2. These results show 
that: there was highly significant difference between subgroup IA and IB (p value=<0.001) and between subgroup IIA and 
IIB (p value=<0.001) while there was significant difference between subgroup IA and IIA (p value=0.004) and between 
subgroup IB and IIB (p value=0.005). 

HbA1c of the studied subgroups (see Table 3): the mean HbA1c for the diabetic patients with GFR >45 ml/min/1.73m2 
(subgroup IA) was 7.7 % while for diabetic patients with GFR<45 ml/min/1.73m2 (subgroup IB) was 6.7 % and for the non-
diabetic patients with GFR >45 ml/min/1.73m2 (subgroup IIA) was 5.5 % while for non-diabetic patients with GFR<45 
ml/min/1.73m2 (subgroup IIB) was 5.01 %. These results show that: there was significant difference between subgroup IA 
and IB (p value=0.004) while there was no significant difference between subgroup IIA and IIB (p value=0.251) and there 
was highly significant difference between subgroup IA and IIA (p value=<0.001) and between subgroup IB and IIB (p 
value=<0.001). 

SA of the studied subgroups (see Table 3): the mean SA for the diabetic patients with GFR >45 ml/min/1.73m2 (subgroup 
IA) was 3.4 g/dl and for diabetic patients with GFR<45 ml/min/1.73m2 (subgroup IB) was also 3.4 g/dl and for the non-
diabetic patients with GFR >45 ml/min/1.73m2 (subgroup IIA) was 3.5 g/dl while for non-diabetic patients with GFR<45 
ml/min/1.73m2 (subgroup IIB) was 3.6 g/dl. These results show that: there was no significant difference between subgroup 
IA and IB (p value=0.892), between subgroup IIA and IIB (p value=0.211) and between subgroup IA and IIA (p 
value=0.26) while there was significant difference between subgroup IB and IIB (p value=0.016). 

ACR of the studied subgroups (see Table 3): the mean ACR for the diabetic patients with GFR >45 ml/min/1.73m2 
(subgroup IA) was 1706.9 mcg/mg while for diabetic patients with GFR<45 ml/min/1.73m2 (subgroup IB) was 2915.3 
mcg/mg and for the non-diabetic patients with GFR >45 ml/min/1.73m2 (subgroup IIA) was 140.6 mcg/mg while for non-
diabetic patients with GFR<45 ml/min/1.73m2 (subgroup IIB) was 1995.1 mcg/mg. These results show that: there was no 
significant difference between subgroup IA and IB (p value=0.06) and between subgroup IB and IIB (p value=0.153) while 
there was significant difference between subgroup IIA and IIB (p value=0.008) and between subgroup IA and IIA (p 
value=0.025).  

Scr of the studied subgroups (see Table 3): the mean Scr for the diabetic patients with GFR >45 ml/min/1.73m2 (subgroup 
IA) was 1.5 mg/dl while for diabetic patients with GFR<45 ml/min/1.73m2 (subgroup IB) was 5.2 mg/dl and for the non-
diabetic patients with GFR >45 ml/min/1.73m2 (subgroup IIA) was 1.2 mg/dl while for non-diabetic patients with GFR<45 
ml/min/1.73m2 (subgroup IIB) was 3.6 mg/dl. These results show that: there was highly significant difference between 
subgroup IA and IB (p value=<0.001), between subgroup IIA and IIB (p value=<0.001) and between subgroup IB and IIB 
(p value=<0.001) while there was no significant difference between subgroup IA and IIA (p value=0.522). 

BUN of the studied subgroups (see Table 3): the mean BUN for the diabetic patients with GFR >45 ml/min/1.73m2 
(subgroup IA) was 8.52 mg/dl while for diabetic patients with GFR<45 ml/min/1.73m2 (subgroup IB) was 54.2 mg/dl and 
for the non-diabetic patients with GFR >45 ml/min/1.73m2 (subgroup IIA) was 22.3 mg/dl while for non-diabetic patients 
with GFR<45 ml/min/1.73m2 (subgroup IIB) was 46.3 mg/dl. These results show that: there was highly significant 
difference between subgroup IA and IB (p value=<0.001) and between subgroup IIA and IIB (p value=<0.001). There was 
significant difference between subgroup IB and IIB (p value=0.028) while there was no significant difference between 
subgroup IA and IIA (p value=0.116). 

Ca of the studied subgroups (see Table 3): the mean Ca for the diabetic patients with GFR >45 ml/min/1.73m2 (subgroup 
IA) was 8.3 mg/dl while for diabetic patients with GFR<45 ml/min/1.73m2 (subgroup IB) was 8.2 mg/dl and for the non-
diabetic patients with GFR >45 ml/min/1.73m2 (subgroup IIA) was 8.9 mg/dl while for non-diabetic patients with GFR<45 
ml/min/1.73m2 (subgroup IIB) was 7.9 mg/dl. These results show that: There was highly significant difference between 
subgroup IA and IB (p value=<0.001), between subgroup IIA and IIB (p value=<0.001) and between subgroup IA and IIA 
(p value=<0.001) while there was no significant difference between subgroup IB and IIB (p value=0.087). 

PO4 of the studied subgroups (see Table 3): the mean PO4 for the diabetic patients with GFR >45 ml/min/1.73m2 
(subgroup IA) was 4.2 mg/dl while for diabetic patients with GFR<45 ml/min/1.73m2 (subgroup IB) was 4.9 mg/dl and for 
the non-diabetic patients with GFR >45 ml/min/1.73m2 (subgroup IIA) was 3.9 mg/dl while for non-diabetic patients with 
GFR<45 ml/min/1.73m2 (subgroup IIB) was 4.4 mg/dl. These results show that: there was highly significant difference 
between subgroup IA and IB (p value=<0.001), between subgroup IIA and IIB (p value=<0.001) and between subgroup IB 
and IIB (p value=<0.001) and there was significant difference between subgroup IA and IIA (p value=0.037). 
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Table 4: Thyroid profile among the studied subgroups. 

 

Subgroup 

IA 

N=32 

subgroup IB 

N=32 

subgroup IIA 

N=24 

subgroup IIB 

N=32 
K test P value 

Posthoc 

LSD 

TSH (mIU/ml) 5.4±3.6 1.4±1.1 

 

1.6±1.5 

 

2.1±1.3 
8.3 <0.001 

p
a
:<0.001 

p
b
:0.658 

p
c
:<0.001 

p
d
:0.467 

Free T3 (pg/ml) 2.7±1.8 3.7±1.9 

 

3.6±1.3 

 

3.2±1.2 
2.4 0.07 

p
a
:0.015 

p
b
:0.335 

p
c
:0.047 

p
d
:18 

Free T4 (pmol/L) 13.5±8.5 17.1±8.9 

 

16.5±6.7 

 

16.4±4.9 
1.5 0.228 

p
a
:0.056 

p
b
:0.958 

p
c
:0.14 

p
d
:0.697 

Tg (ng/ml) 11.5±9.4 10.6±7.4±18.9 

 

20.2±19.5 

 

23.8±18.4 
6.5 <0.001 

p
a
:0.804 

p
b
:0.347 

p
c
:0.026 

p
d
:<0.001 

TSH: thyroid stimulating hormone    T3: triiodothyronine    T4: tetraiodothyronine   Tg: thyroglobulin 

 

As regard thyroid profile among the studied subgroups (see Table 4): the mean TSH for the diabetic patients with GFR 
>45 ml/min/1.73m2 (subgroup IA) was 5.4 μIU/ml while for diabetic patients with GFR<45 ml/min/1.73m2 (subgroup IB) 
was 1.4 μIU/ml and for the non-diabetic patients with GFR >45 ml/min/1.73m2 (subgroup IIA) was 1.6 μIU/ml while for 
non-diabetic patients with GFR<45 ml/min/1.73m2 (subgroup IIB) was 2.1 μIU/ml. These results show that: there was 
highly significant difference between subgroup IA and IB (p value=<0.001) and between subgroup IA and IIA (p 
value=<0.001) while there was no significant difference between subgroup IIA and IIB (p value=0.658) and between 
subgroup IB and IIB (p value=0.467). 

Free T3 of the studied subgroups (see Table 4): the mean free T3 for the diabetic patients with GFR >45 ml/min/1.73m2 
(subgroup IA) was 2.7 pg/ml while for diabetic patients with GFR<45 ml/min/1.73m2 (subgroup IB) was 3.7 pg/ml and for 
the non-diabetic patients with GFR >45 ml/min/1.73m2 (subgroup IIA) was 3.6 pg/ml while for non-diabetic patients with 
GFR<45 ml/min/1.73m2 (subgroup IIB) was 3.2 pg/ml. These results show that: There was significant difference between 
subgroup IA and IB (p value=0.015) and between subgroup IA and IIA (p value=0.047) while there was no significant 
difference between subgroup IIA and IIB (p value=0.658) and between subgroup IB and IIB (p value=0.18). 

Free T4 of the studied subgroups (see Table 4): the mean free T4 for the diabetic patients with GFR >45 ml/min/1.73m2 
(subgroup IA) was 13.5 pmol/L while for diabetic patients with GFR<45 ml/min/1.73m2 (subgroup IB) was 17.1 pmol/L and 
the mean free T4 for the non-diabetic patients with GFR >45 ml/min/1.73m2 (subgroup IIA) was 16.5 pmol/L while for non-
diabetic patients with GFR<45 ml/min/1.73m2 (subgroup IIB) was 16.4 pmol/L. These results show that: there was no 
significant difference between subgroup IA and IB (p value=0.056), between subgroup IIA and IIB (p value=0.958), 
between subgroup IA and IIA (p value=0.14) and between subgroup IB and IIB (p value=0.697). 

Tg of the studied subgroups (see Table 4): the mean Tg level for the diabetic patients with GFR >45 ml/min/1.73m2 
(subgroup IA) was 11.5 ng/ml while for diabetic patients with GFR<45 ml/min/1.73m2 (subgroup IB) was 10.6 ng/ml and 
for the non-diabetic patients with GFR >45 ml/min/1.73m2 (subgroup IIA) was 20.2 ng/ml while for non-diabetic patients 
with GFR<45 ml/min/1.73m2 (subgroup IIB) was 23.8 ng/ml. These results show that: there was no significant difference 
between subgroup IA and IB (p value=0.804) and between subgroup IIA and IIB (p value=0.347) while there was 
significant difference between subgroup IA and IIA (p value=0.026) and highly significant difference between subgroup IB 
and IIB (p value=<0.001). 

4. DISCUSSION 
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Thyroid hormones regulate growth, development, differentiation and metabolism of virtually all tissues of vertebrates. The 
kidney and cardiovascular system are some of the most important targets of the thyroid hormones (5). 

Kidney and thyroid function are interrelated through several mechanisms. Thus, thyroid hormones are necessary for the 
maintenance of electrolyte and water homeostasis (directly by affecting the glomerular /tubular kidney function and the 
structure of the kidney itself and indirectly by affecting the cardiovascular system and the renal blood flow) (2). 

The kidney normally plays an important role in the metabolism, degradation and excretion of thyroid hormones. CKD 
affects thyroid function in many ways, including low circulating thyroid hormone levels, altered peripheral hormone 
metabolism, insufficient binding to carrier proteins, reduced tissue thyroid hormone content and altered iodine storage in 
the thyroid gland (6). 

On the other hand, DM is an important health problem affecting major populations worldwide. The influence of endocrine 
and non-endocrine organs other than the pancreas on DM documented. Occasionally, other endocrine disorders such as 
abnormal thyroid hormone levels are found in DM (7). 

In one study population consisted of 200 subjects divided into two groups: diabetics and non-diabetics.The level of TSH 
was significantly decreased whereas the levels of T4 and free T4 were significantly increased in diabetic patients 
compared to control subjects. However, the T3 and free T3 levels did not differ significantly between groups (8). 

In another study by Taksali et al. they found that 31% of the diabetic group had hypothyroidism while 14% of the non-
diabetic group had hypothyroidism. On the other hand hyperthyroidism was more in the non-diabetic group (10% in 
diabetics, 22% in non-diabetics) (9). 

Inspite of the high incidence of thyroid disturbance in diabetes mellitus and also in CKD, very limited studies searched for 
the correlation of the three disorders. 

In one recent study by Bajaj et al. on 62 CKD patients, they found that 25.8% ofthe patients had subclinical hypothyroidism 
and 4.8% of the patients had overt hypothyroidism. They found no significant difference between diabetics and non 
diabetics as regard thyroid function (10).  

At Menoufia University hospitals in 2015 we tested thyroid profile in CKD patients. The aim of this work was to study the 

prevalence of thyroid disturbance in diabetic CKD patients and non-diabetic CKD patients. 

In this study, as regard age, the current study agree with Bajaj et al. where the mean age of the diabetic group was 
significantly more than the non-diabetic group (10). 

Pasupathi et al. and Stojceva-Taneva et al. also found the same results (8),(11). This may be due to the increased 
incidence of diabetes with age and the presence of non-diabetes causes of CKD in group II, as chronic glomerulonephritis, 
autoimmune causes and polycystic kidney disease, which is more common in younger age (12).   

As regard the sex of  the studied groups, this study agrees with a study by Graham et al included 74 diabetic patients 54 
patients were males and 20 patients were females (13). Reasons for this sex difference may include differences in lifestyle 
and the testosterone deficiency that is common in men with diabetes, leading to a more pronounced deficit of 
neurosteroids (14). 

There was highly significant difference between the two studied groups as regard HbA1c. This was also agreed with 
Pasupathi et al. who found that the mean HbA1c in the diabetic group was 11.3% while in the non diabetic group 3.2% 
with highly significant difference between the two studied groups (8). It is a fact that HbA1c increases significantly in 
diabetic patients especially uncontrolled patients. 

As regard SA Pasupathi et al. found that the mean SA for the diabetic group was 3.3 g/dl and for the non diabetic group 
was 4.1 g/dl with significant difference between the two groups which was also matched with Lorenzo et al. and these 
results agree with the results of this study. However, Bajajet al. found no significant difference between the two studied 
CKD groups (8),(15),(10). 

As regard ACR, there was significant difference between the two studied groups. This was matched with the common 
finding of increased albuminuria in diabetic patients due to increased passage of albumin through the glomerular filtration 
barrier. This requires ultra-structural changes rather than alterations in glomerular pressure or filtration rate alone (16). 

This result was matched with Pasupathi et al. and Stojceva-Taneva et al. who found highly significant difference between 
the two groups as regard proteinuria (8),(11). 

There was significant difference between the two studied groups as regard Scr. This may be due to increased mean age 
of the diabetic group and the comorbidities associated with diabetes causing CKD as hypertension. However, this was not 
matched with Bajaj et al.who found no significant difference between the two studied groups as regard creatinine (10). 

As regard BUN, current study results were matched with Bajaj et al. who found no significant difference between the two 
studied groups (10). 

When we analyzed the laboratory data of the studied subgroups we found that, as regard CrCl, there was highly significant 
difference between subgroup IA and IB and between subgroup IIA and IIB. These results were logic as the subgroups are 
made according to the CrCl. 



I S S N  2 3 4 7 - 6 8 9 3  
V o l u m e  9  N u m b e r  1  

J o u r n a l  o f  A d v a n c e s  i n  B i o l o g y  

1747 | P a g e                                   c o u n c i l  f o r  I n n o v a t i v e  R e s e a r c h  

F e b r u a r y  2 0 1 6                                             w w w . c i r w o r l d . c o m  

As regard HbA1c, there was significant difference between subgroup IA and IB. This is accepted due to the fact that 
insulin dose decrease and glycemic control become better with the decline of GFR in diabetic patients (17),(18). However, 
in 2015 Joly et al. found that HbA1c was higher in patients with lower eGFR in their study on 986 adult diabetic CKD 
patients (19). 

There was no significant difference between subgroup IIA and IIB as these patients are non diabetic. There was highly 
significant difference between subgroup IA and IIA and between subgroup IB and IIB and this is logic as group I (A,B) are 
diabetic patients and group II (A,B) are non diabetic patients. 

As regard SA there was no significant difference between subgroup IA and IB and between subgroup IIA and IIB. These 
results show that there is no correlation between GFR and SA. This is agreed with Menon et al. who found the same result 
in their study (20). 

There was no significant difference between subgroup IA and IIA, but there was significant difference between subgroup 
IB and IIB. This may be due to the old age of the diabetic group (21). Pasupathi et al. found that the mean serum albumin 
for the diabetic group was 3.3 g/dl and for the non diabetic group was 4.1 g/dl with significant difference between the two 
groups which was also matched with Lorenzo et al. However, Bajaj et al. found no significant difference between the two 
studied CKD groups (8),(15),(10). 

As regard ACR, there was no significant difference between subgroup IA and IB, but there was significant difference 
between subgroup IIA and IIB. Hermans et al. found no significant difference in ACR with decline of GFR in CKD patients 
(22). However, several studies have documented relationship between proteinuria and end-stage renal disease. Imai et al. 
reported that the rate of decrease of eGFR was more than two times higher in participants with proteinuria than in those 
without it (23). Iseki et al. also reported that they identified a strong, graded relationship between ESRD and positive 
dipstick urinalysis for proteinuria (24). In addition, macroalbuminuria was a better risk marker than low eGFR or 
erythrocyturia to identify individuals at risk for accelerated GFR loss in population screening with 4-year follow-up (25). 

There was significant difference between subgroup IA and IIA, but there was no significant difference between subgroup 
IB and IIB. This is due to increased albuminuria in diabetic patients which is improved after declining of GFR toward ESRD 
(26). 

As regard serum creatinine and BUN, there was highly significant difference between subgroup IA and IB and between 
subgroup IIA and IIB. This was because the subgroups are made according to CrCl. 

As regard thyroid profile, this study showed that there was highly significant difference between the two diabetic 
subgroups. However, there was no significant difference between subgroup IIA and IIB. 

Rai et al. found that TSH was significantly higher in diabetic group with normal kidney than the diabetic nephropathy 
group, but there was no correlation between TSH and serum creatinine (7). 

This improvement in serum TSH in diabetic group with deterioration of GFR may be due to improved diabetes control with 
decreased GFR. 

However, Rhee et al. found that for every 10 ml/min/1.73 m
2
 lower eGFR, there was an 18% higher risk of hypothyroidism 

and this was not matched with the current study results (27). 

As regard free T3 and free T4, free T3 was decreased in diabetics than non-diabetics (significantly between subgroups IA 
and IIA), but free T4 changes were statistically non-significant. 

A study by Islam et al., showed that the levels of FT3 was significantly lower in type 2 diabetics when compared with the 
controls. FT4 and TSH did not show any statistically significant difference between type 2 diabetics and controls but this 
study wasn't on CKD patients (28). 

Another study by Swamy et al., showed that the serum T4 level was low and TSH was high in type 2 diabetics when 
compared with controls and this difference was statistically significant. T3 was also low in type 2 diabetics when compared 
with controls but this difference was not statistically significant (29). 

Another explanation of thyroid disturbance in diabetic patients may be due to Tg level changes in diabetic patients.Tg is 
used by the thyroid gland to produce the thyroid hormones (T4 and T3) (30). 

When we statistically analysed the thyroglobulin results, we found that there was no significant difference between 
subgroup IA and IB and between subgroup IIA and IIB. On the other hand, there was significant difference between 
subgroup IA and IIA and there was highly significant difference between subgroup IB and IIB. 

In contrast to our study, Nakamura et al. found that there was no correlation between thyroglobulin and HbA1c or fasting 
blood sugar, but their study didn't include non diabetic patients (31). 

5. CONCLUSION 

Thyroid disturbance is common among CKD patients especially diabetic ones. Subclinical hypothyroidism and overt 
hypothyroidism are the most common thyroid abnormalities among CKD patients. Patients with CKD should have thyroid 
profile regularly to diagnose and treat any thyroid disturbance. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Rai%20S%5Bauth%5D
https://en.wikipedia.org/wiki/Thyroid_hormone
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However, the restraint of this study is smaller sample size and further larger patient studies should be performed to assess 
the prevalence of thyroid disturbance among diabetic CKD patients. 
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