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Abstract

Background: Hypothyroidism is a clinical condition characterized by low thyroid hormone
production. Primary hypothyroidism results when thyroid gland fails to produce adequate thyroid
hormones. In secondary hypothyroidism the hypothalamopituitory thyroid axis works inadequately.
Aim: To assess the level of creatinine phosphokinase, serum creatinine and estimated glomerular
filtration rate in hypothyroid patients on pre and post treatment conditions.

Objectives: To estimate the level of CPK, serum creatinine and eGFR levels in newly diagnosed
hypothyroid patients and to assess the changes in serum creatinine, CPK and eGFR after control of
hypothyroidism and to study the correlation of serum creatinine, eGFR and CPK with TSH and Free
T4 levels.

Materials and methods: Present study was prospective experimental study with 6 weeks follow up.
The study was conducted in endocrinology OP of Department of General Medicine, Pushpagiri
Medical College Hospital, Thiruvalla. The study population was patients diagnosed with
hypothyroidism. The period of study was 6 months from 26-09-2018. Total number of patients
studied was 62 patients with diagnosed hypothyroidism.

Results: After evaluation of the study, out of the 62 patients, 56 had TSH and Free T4 levels became
normal after 6 weeks of treatment, six patients had TSH between 5-10 plU/L after 6 weeks of
treatment the free T4 was normal in all patients. The serum creatinine and eGFR became normal in
patients up to 50 years of age and showed improvement after 51 years of age.

Conclusion: Prolonged hypothyroidism leads to vasoconstriction and reduced blood flow to various
organs. There is also reduced heart rate. The reduced blood flow results in reduction in GFR. The
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muscular dystrophy and myopathy associated with hypothyroidism lead to increased CPK. This study
showed that after controlling hypothyroidism the CPK, serum creatinine and eGFR improved.
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Introduction

Hypothyroidism is a clinical  condition
characterized by low thyroid hormone
production. Primary hypothyroidism results
when thyroid gland fails to produce adequate
thyroid hormones. In secondary hypothyroidism
the hypothalamopituitory thyroid axis works
inadequately. The hypothalamic TRH stimulate
pituitary TSH which in turn stimulate thyroid
hormone synthesis and secretion. The thyroid
hormones act via negative feedback through
thyroid hormone receptor B2 (TR B2 Isoform) to
inhibit TRH and TSH production. TSH is
measured by immunoradiometric assay that are
highly sensitive and specific [1].

Long standing hypothyroidism can cause
reversible changes in metabolic parameters such
as increase in serum creatinine [5, 8, 9]. There is
thickening of skin, vasoconstriction and reduced
blood flow. There is decrease in glomerular
filtration and tubular functions and electrolyte
and water homeostasis [12, 13, 14, 15].

Studies [2, 7, 10, 12] have been conducted to
establish a  relationship  of  creatinine
phosphokinese (CPK) levels in thyroid disease.
Serum CPK was first used as a diagnostic and
important clinical marker of muscle damage. The
serum CPK levels in healthy individuals depend
on age, race, lean body mass and physical
activity. Musculoskeletal disorders are more
profound in overt hypothyroidism [3, 4, 6, 11].

Materials and methods

Study design

This was a prospective study with 6 weeks
follow up. The period of study was 6 months
from 26-09-2018.

Study population and site

Patients diagnosed with hypothyroidism. The
study was carried out in Endocrinology OP
Department of General Medicine, Pushpagiri
Medical College Hospital, Thiruvalla. Sample
size was 62 patients with diagnosed
hypothyroidism.

Inclusion criteria
e Only OP patients.
e Both male and female patients with TSH
>10 p IU/L.
e Patients more than 18 years of age.

Exclusion criteria
e Pregnancy
e Pediatric patients
e Patients who are unable to give informed
consent form
e Patients with preexisting chronic kidney
disease

Brief procedure of the study

Informed consent was obtained from all patients.
The level of TSH and Free T4 was obtained from
medical records. For CPK and serum creatinine
blood was collected and analyzed in the
laboratory. The estimate GFR was calculated by
MDRD formula (modification of diet in renal
disease).

Analysis of data was done using SPSS Version
20.00 statistical software and mean | standard
error of mean of different parameters were
compared to determine the difference between
two groups by paired ‘t’ test. The significant
level were determined by p value < 0.05 was
considered as significant.

Results

In the six months study, total 62 patients were
enrolled as per inclusion exclusion criteria. In
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this study, most of population falls under age

to be 39.41 (Table — 1). In this study, majority of

patients were female, which was 44 (71%), males
group of 30-40 years. The mean age was found were 18 (29%).

Table — 1: Distribution of patients based on age group.

Age (Years) Frequency Percent Mean SD Min Max
Below 30 16 25.8

30-40 23 37.1

41-50 12 19.4 39.41 13.91 18 74
51-60 4 6.5

Above 60 7 11.3

Table — 2: Comparison of subjects with respect to TSH on consultation and after 6 weeks.

TSH Mean TSH P value
On consultation 38.92 pIU/L <0.001
After 6 weeks 1.8 u IU/L

Table — 3: Comparison of subjects with respect to Free T4 on consultation and after 6 weeks.

FT4 Mean T4 Mean P value
On consultation 8.32 pmol/L 8.01 <0.001
After 6 weeks 16.34 pmol/L

Table — 4: Comparison of subjects with CPK on consultation and after 6 weeks.

CPK Mean Difference P value
On consultation 243.75 IU/L 153.41 < 0.05
After 6 weeks 90.34 IU/L

Table — 5: Comparison of subjects with serum creatinine levels on consultation and after 6 weeks.

Serum creatinine Mean difference P value
On consultation 1.61 mg/dI

After 6 weeks 0.72 mg/dl 0.89 <0.01
Table — 6: Comparison of subjects based on eGFR on consultation and after 6 weeks.
eGFR Mean difference P value
On consultation 65.89 Ml/mt/ 1.73°

After 6 weeks 120.4 ml/mt/1.73° 54.52 <0.01

Table — 7: Comparison of TSH on consultation and after 6 weeks with respect of age.

Age (Years) TSH on consultation After 6 weeks P value
Below 30 49-55 2.21 <0.001
30-40 38.71 1.9 <0.001
41- 50 22.66 1.59 <0.001
51-60 41.04 1.61 <0.005
Above 60 31.68 1.08 <0.02

Page 3




Sarojiniamma C. S., Rajeev Philip, C. A. Abdul Khadir, C. S. Kesavan, R. N Sharma. A study on change in GFR and CPK

levels with treatment of hypothyroidism. IAIM, 2020; 7(6): 1-6.

Table — 8: Comparison of Free T4 on consultation and after 6 weeks with respect of age.

Age (Years) Free T4 on consultation | After 6 weeks P value
Below 30 7.56 16.25 <0.001
30-40 8.1 16.65 <0.001
41- 50 9.2 15.83 <0.001
51-60 7.4 15.75 < 0.006
Above 60 9.8 16.71 <0.068

Table — 9: Comparison of CPK on consultation and after 6 weeks with respect of age.

Age (Years) CPK on consultation After 6 weeks P value
Below 30 273.41 106.93 <0.025
30-40 255.19 91.72 <0.002
41- 50 168.51 80.7 <0.001
51-60 251.6 56.12 <0.007
Above 60 262.86 83.96 0.157

Table — 10: Comparison of serum creatinine on consultation and after 6 weeks with respect to age.

Age (Years) S. creatinine | After 6 weeks P value
consultation

Below 30 1.44 0.71 <0.004

30-40 1.6 0.76 <0.001

41- 50 1.69 0.74 <0.001

51-60 1.81 1.31 <0.155

Above 60 1.79 1.42 <0.082

Table — 11: Comparison of eGFR with respect to age on consultation and after 6 weeks.

Age (Years) eGFR After 6 weeks P value
Below 30 85 131 <0.014
30-40 67.4 111.23 <0.005
41- 50 46.98 117.77 <0.001
51-60 45 717 <0.076
Above 60 44 68.00 <0.096

Comparison of subjects with respect to TSH on
consultation and after 6 weeks was as per Table
— 2. Comparison of subjects with respect to Free
T4 on consultation and after 6 weeks was as per
Table — 3. Comparison of subjects with CPK on
consultation and after 6 weeks was as per Table
— 4. Comparison of subjects with serum
creatinine levels on consultation and after 6
weeks was as per Table — 5. Comparison of
subjects based on eGFR on consultation and after
6 weeks was as per Table — 6. Comparison of
TSH on consultation and after 6 weeks with
respect of age was as per Table — 7. Comparison
of Free T4 on consultation and after 6 weeks

with respect of age was as per Table — 8.
Comparison of CPK on consultation and after 6
weeks with respect of age was as per Table — 9.
Comparison of serum creatinine on consultation
and after 6 weeks with respect to age was as per
Table — 10. Comparison of eGFR with respect to
age on consultation and after 6 weeks was as per
Table - 11.

Discussion

This prospective study is used to find out the
reversible changes of serum creatinine, creatinine
phosphokinase and eGFR in hypothyroid
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patients. This 6 months study was conducted in
Endocrinology OP, Department of General
Medicine at Pushpagiri Medical College
Hospital, Thiruvalla. Total 62 patients were
studied and a 6 weeks follow up was done in all
patients after levothyroxine therapy. The level of
TSH, Free T4, CPK and serum creatinine was
estimated in the first part of study. eGFR is
calculated by using MDRD formula. It was
found  that  patients  with  significant
hypothyroidism had decreased eGFR at diagnosis
with the mean eGFR being 65.89. Significant
cPK elevation was also seen in hypothyroid
patients with a mean cPK of 243.75. The
elevation of cPK was seen more in young
patients, probably due to their higher muscle
mass. After 6 weeks of levothyroxine
replacement therapy the blood sample is again
collected and CPK, serum creatinine TSH, free
T4 are estimated. The eGFR also calculated the
collective data was organized, tabulated and
analyzed.

After correction of hypothyroidism, there was
significant improvement of eGFR with the mean
eGFR improving from 69.85 to 120.4. cPK also
showed a similar improvement from 243.75 to
90.35. Both the changes were more significant in
the younger age groups (age less than 50).

Hypothyroidism is one of the most common
endocrine  disorders. The prevalence of
hypothyroidism is influenced by sex and age.
The thyroid disorders are more common in
women than men in the study (females — 71 %,
male — 29%). The level of TSH and free T4 is
commonly used to reflect the severity of
disorder.

Prolonged hypothyroidism leads to infiltration of
body tissues by mucopolysaccharides and
hyaluronic acid and chondroitin sulfate. There is
thickening of tissues, vasoconstriction and
reduced blood flow to kidneys and other organs.
As a result there is reduced eGFR. There is also
reduced heart rate myocardial contractilityand
stroke volume is also reduced leading to reduced
eGFR. There will be impairment of muscle

functions with stiffness cramps and pain. These
patients can develop proximal myopathies and
pseudomyotonia. The creatinine phosphokinase
and serum creatinine will be elevated in such
patients.

Conclusion

In this study, uncontrolled hypothyroidism was
seen to be associated with increased CPK levels
and  decreased GFR. Correction  of
hypothyroidism resulted in significant decrease
in cPK and improvement is GFR. This was seen
across all age groups and both males and
females. This study suggests that hypothyroidism
can reversible fall in GFR
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