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ABSTRACT
Background : Subclinical hypothyroidism is highly prevalent in the general populations
especially in elderly, however ,the prevalence of subclinical hypothyroidism in persons with
chronic kidney disease is not well studied .

Design : Cross sectional data from ( 245 ) persons , 110 persons of them considered as a
control group and other persons (135 )with chronic kidney disease , all of them were
collected from ( 1-9-2010 to 1-7-2011 ) in Al – Hussein teaching hospital ( out patient and
inpatient ). All patients and control group were routinely referred for thyroid function tests ,
renal function test ( in form of plasma creatinine) and estimation of glomerular filtration rate
( GFR ). Multivariable logistic study was used to evaluate the independent association
between prevalent subclinical hypothyroidism and estimated GFR .

Results : Among ( 245 ) adult participants with serum creatinine , GFR and thyroid
function test results , the mean age for both groups were ( 58 ± 4 ) year , 148 male while 97
of those were female. The prevelance of subclinical hypothyroidism increased specially with
lower GFR ( in unit of ml / min. / 1.73 m2 ) , occurring in 7.5 % of subject with GFR (60
– 90 ml /min.) while those patients with GFR less than ( 60 ml / min.) the prevalence were
increased to 16.5 % ( P < 0.001 ). The control group were 110 persons , only 3 participant
with subclinincal hypothyroidism ( 2 % ). A significant difference when we compared patient
with chronic kidney disease and control group ( P < 0.001 ).

INTRODUCTION :
The kidney normally play an important
role in the metabolism , degredation and
excretion of thyroid hormone. It is not
surprising therefore that impairement in
kidney function lead to disturbed thyroid
physiology . All levels of hypothalamic –
pituitary - thyroid axis may involved ,
including alteration in hormone
production, distribution and excretion . ( 1-
2) As a result , abnormalties in thyroid
function test are frequently occurred in
uremia nevertheless , it is ordinarily
possible in the uraemic patient to asses the
thyroid status accurately by physical
diagnosis and thyroid function testing .
Epidemiological data suggest that
predialysis patients with chronic kidney

disease have an increase risk of
hypothyroidism (1-2). The kidney
normally contributed to clearance of
iodide, primarily by glomerular filtration
(3). Thus iodide excretion is diminished in
advanced renal failure leading to an
increase in plasma inorganic iodide
concentration and an initial increment in
thyroid iodide uptake (3). The marked
increment in intrathyroidal iodide pole
result in diminished uptake of radiolabeled
iodide by thyroid in ureamic patient .(3)
Increases in total body inorganic iodide
can potentially blocked thyroid hormone
production ( the wolff – chaikoff effect ).
Such a change may explain the slightly
higher frequency of goiter and
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hypothyroidism in patient with chronic
kidney disease (4). Most patient with renal
failure have decreased plasma level of free
triiodothyronine ( T3) which reflect
diminished conversion of T4 to T3 .( 5-7)
This abnormality is not associated with
increase conversion of T4 to the
metabolically inactive reversed (rT3).(5-6)
, since plasma ( r T3 ) level are typically
normal , this finding differentiate the
uraemic patient from patient with chronic
illness ( 6-7). In the latter setting , the
conversion of T4 to T3 is reduced but the
generation of (rT3 ) from T4 is enhanced
.(6-7). The circulating level of T3 sulfate
may be increase in patient with end stage
renal failure possibly due to decrease renal
clearance (8). Low level of total T3 may
also be reflect metabolic acidosis, and
reduced protein –binding (9), with respect
to the latter , circulation thyroid hormone
are normally bound to thyroid binding
globulin (TBG) and to a lesser extent , to
prealbumine and albumin , although
circulating TBG and albumin level are
typically normal in uremia (9). Retained
substances in renal failure may inhibit
hormone binding to these protein as
example urea , creatinine , indols and
phenols all strongly inhibit protein binding
(10-11) , this inhibition may explain why
some patient with chronic renal disease
have low serum T4 level. Free fatty acid
and heparin also interfere with T4 binding
to TBG , thus , routine use of heparin to
prevent clotting in dialysis tubing may
explain the transient increment in serum
T4 in haemodialysis (12). Low plasma free
T3 may be associated with decrease
survival and presence of malnutrition and
inflammation (13-14). The plasma
concentration of TSH is usually normal in
chronic kidney disease (15), However ,
TSH response to exogenous thyroid
releasing hormone (TRH) is often blunted
and delayed , with prolong time required to
return to basal line (16-17). Reduced renal
clearance may contributed to delayed
recovery (17).when compared to normal,
patient with chronic kidney disease have
an increase in TSH during evening hours

and the normally pulsatile secretion of
TSH is smaller in amplitude (18-19-20).

PATIENTS & METHODS :
1- patient selection : One hundred thirty
eight ( 135 ) participates whose age were
( 58 ± 4) year with chronic kidney disease
at different levels of GFR diagnosed
depending on history , clinical examination
and investigations in form of ( renal
function tests and thyroid function tests ) .
All those were collected from al- Hussein
teaching hospital in Al- Nassiriah city from
( 10-8-2009 to 15-7-2010 ). One hundred
ten participates as a control group ,
collected routinely from outpatient clinic .
2- laboratory data : Blood samples were
obtained from patients and control groups
and measurement of plasma creatinine (
colorimetric method) by which the
creatinine in alkaline solution reacts with
picric acid to form a coloured complex ,
the amount of the complex formed is
directly proportional to the plasma
creatinine concentration . (21) thyroid
function test which measured by using an
automated quantitative test for use on the
VIDAS instruments by the assay principle
combines an enzyme immunoassay
competition method with a final
fluorescent detection ( ELFA ) by the assay
principle for measurement of thyroid
hormone test .(22) these subjects were
matched on the basis of thyroid function
test TSH  ( 0.25 – 5.0 μ U/L) , free T3 ( 
0.92- 2.33 nmol/L) and free T4 (60-120
nmol/L ). (22) And the GFR which is
measured depending on the formula :
Urinary (creatinine) / plasma creatinine X
urine volume (normal value of GFR = 80-
120 ml/min.). (23)
3- Statistical analysis : The statistical
analysis was done by using ( t- test ) , all
are significant if ( P. value < 0.005 ).

RESULTS :
All participates were ( 245 ) were collected
from Al- Hussein teaching hospital in Al –
Nassiriah city , among those persons ( 110
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) participates consider as control groups
collected routinely from outpatient clinic
without history of chronic renal
impairment ( group I ) , three participates
of this group were with subclinical
hypothyroidism (2.7 % ) i.e ( low TSH but
T3 and T4 within normal values ) as shown
in Table I, The other group ( group II)
were those patients with chronic renal
impairment with GFR ( 60 – 90 ) ml/min.
/1.73 m2 , the number of this group were
85 patients, Six (6) of those patients were
with abnormal thyroid function test i.e
subclinical hypothyroidism ( 7 %) , while
(79 ) patients were with normal thyroid
function test as shown in table II. The last
group ( group III) those are 50 patients
with advanced chronic renal impairment
with ( GFR < 60 ml/min./ 1.73 m2 ) , eight
(8) patients of them were with subclinical
hypothyroidism (16 % ) , while 42 patients
of those with normal thyroid function test
as shown in Table 3. The characteristic of
this study was shown in Table 4.There is
significant difference with P . value ( P <
0.01 ) when we compared group II and III
with control group ( group I ) as shown in
table 5

DISCUSSION :
There is subclinical overlap between
chronic kidney disease and hypothyroidism
, in addition to low total and plasma free
T3 level , there are number of symptoms
that are common to both conditions
including cold intolerance , puffiness
appearance , dry and rough skin with non
piting edema (Myxedema ), lethargy ,
fatigability and constipation .(24 ) , further
more the frequency of goiter markedly
increases in end stage of renal disease ( 5),
despite these findings , most uraemic
patients are consider to be euthyroid as

evidenced by normal plasma concentration
of TSH and free T4 and normal basal
metabolic rate and tendon relaxation
(5,6,15). So , hypothyroidism can occur in
patient with renal disease ( specially those
on hemodialysis and peritoneal dialysis
.(4) Despite the euthyroid status of most
uraemic patients , there is some evidence
for blunted tissue responsiveness of T3
(15). It had also been suggest that the
decresed T3 production may have a
protective effect by minimizing protein
catabolism . (20) As we know many
studies suggest a higher prevelance of
thyroid abnormalities in chronic renal
failure specially end stage renal failure (7),
but little is known regarding this
epidemioliogy i.e, of subclinical
hypothyroidism in chronic renal failure .
In one study by Chonchol etal (25) ,
showed higher prevalence of subclinical
hypothyroidism in patient with chronic
kidney disease , but not requiring chronic
dialysis with significance ( P .value <
0.001). In our study , we collect all 3
groups , control and patients with chronic
renal diseases but with different stages of
renal impairment and different level of
GFR , there was low TSH with normal
limit of T3 and T4 in group of patient i.e,
patients with subclinical hypothyroidism
with significant difference ( P .value <
0.01 ) when compared with group I (
control group ).

CONCLUSION :
Our study suggest that subclinical
hypothyroidism is a relatively common
condition among patients with chronic
kidney diseases and these finding is
independently associated with lower GFR
more than higher GFR .
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TABLES
Table I

Table II

Table 3

Table 4

Parameters
Control Patients

No. 228 % No. 17 %

Age 58 + 4 58 + 4

sex
male 138 60.5 ١0 58.8

femal 90 39.5 7 41.2

Parameters
Control

Case

No. 107 No.3

T3 0.7 + 0.05 0.8 + 0.08

T4 59.4 + 22.8 64 + 2.8

TSH 2.9 + 1.1 0.03 + 0.02

Parameters
Control

Case

No. 79 No. 6

T3 0.6 + 0.05 0.7 + 0.08

T4 60.1 + 2.8 62 + 1.01

TSH 2.9 + 1.2 0.01 + 0.02

Parameters
Control

Case

No. 42 No. 8

T3 0.7 + 0.05 0.6 + 0.08

T4 58.1 + 2.08 60 + 2.01

TSH 2.8 + 1.08 0.01 + 0.01
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Table 5

patients Subclinical
hypothyroidism

Normal TSH total

control 3
(2.7 %)

107
(97.3 %)

110
(100%)

GFR(60-90) ml/min. 6
(7 % )

79
(93 %)

85
(100%)

GFR less than 60
ml/min.

8
(16 %)

42
( 84 %)

50
(100%)

TOTAL 17
(6.4%)

228
(93.6%)

245
(100 %)
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رضى عجز معدلات ھبوط افراز الغده الدرقیھ غیر السریري عند م
.الكلیتین المزمن  في مدینة الناصریھ

.*میثاق عبدالمھدي حسین .د، **وجدي جبار ماجد.د، *باسم عذیب مطر.د

:الخلاصھ 

ان الھدف لھذه الدراسھ ھو للتعرف  على معدلات ھبوط افراز الغده الدرقیھ غیر السریري عند  مرضى عجز :الھدف  
.الكلیتین المزمن 

من عشرة اشھر و امتدت على نحو ، صممت ھذه الدراسھ في مستشفى الحسین التعلیمي في مدینة الناصریھ :اسھ نمط الدر
سواء كانوا (والادرارمن جمیع المرضى الداخلین في الدراسةجمعت عینات الدم .٢٠١١تموز الى شھر٢٠١٠ایلول 

نین ولمعرفة علاقة معدل الترشح لغدة الدرقیة والكریاتھرمونات این مستویاتیلتع )من المرضى او المجموعة الضابطة
المجموعة الضابطة  من ھم١١٠(مشترك٢٤٥تم اخد .الكلوي الكبیبي وافراز الغدة الدرقیة عند مرضى القصور الكلوي

)ن یتراوح معدل اعمارھم بین والذی)مرضى القصور الكلوي من  ١٣٥و  (58 ± 4 .امرأه٩٧رجل و ١٤٨منھم ، (

اظھرت نتائج الدراسھ الحالیھ انخفاض افراز الغده الدرقیھ غیر السریري عند مرضى القصور الكلوي بنسبة  :النتائج 
بینما كانت ، )الدقیقھ– مل ٩٠-٦٠(لكبیبي من عند مرضى القصور الذین تتراوح عندھم معدل الترشح الكلوي ا%٧

حیث تم ، )الدقیقھ –مل   ٦٠(ل الترشح الكلوي الكبیبي عندھم  اقل من عند المرضى الذین كان معد%١٦النسبھ 
P(ملاحظة ارتفاعآ معنویآ   < 0.001 حیث تم ملاحظة ،عند المجموعھ الضابطھ%2.7وقد تم ملاحظة نسبة )(

>(ارتفاعآ  معنویآ عند مقارنة المرضى بالمجموعھ الضابطھ  0.01 )P. (
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