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ABSTRACT
Background: Thyroid dysfunction has been associated with kidney function decline. Biochemical markers of 
thyroid dysfunction that correlate with stages of chronic kidney disease (CKD) in sub-Saharan Africa are not well 
known. We therefore decided to determine the correlation between biomarkers of thyroid dysfunction and CKD in 
Cameroon.

Methods: A cross-sectional study was conducted in two health facilities involving patients (≥ 18 years old) diagnosed 
with CKD. A questionnaire was used to collect socio-demographic and clinical data from the participants and their 
medical records. Thyroid hormone profile and Serum creatinine levels were analyzed. Urine albumin creatinine 
ratio (ACR) was estimated. CKD was defined as eGFR<60 ml/min/1.73 m2 or urinary ACR ≥ 30mg/g.

Results: Out of the 366 patients, 233 (63.66%) were male and the mean age was 55.85 (± 13.72) years. The mean 
TT3, FT3 and FT4 were found to decrease as the CKD stages increase. The prevalence of thyroid dysfunction was 
57%. There was a significant correlation between thyroid hormone profile (TT4, TT3, FT4, FT3) and stages of 
CKD (Spearman’s rho = -0.173, -0.229, -0.166, -0.45 respectively; p <0.05). These observations were supported by 
the positive correlation observed between thyroid hormone profile (FT4, FT3, TT3) and the estimated glomerular 
filtration rate (Pearson’s correlation: r = 0.425, 0.188, 0.285, 0.003 respectively; p <0.05). No correlation was 
found between TSH level and stages of CKD.

Conclusion: There exist significant correlations between biomarkers of thyroid dysfunction and stages of Chronic 
Kidney Diseases in the Cameroonian population.
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Background
Thyroid hormones are crucial for renal development and 
physiology [1,2]. Thyroidal hormones affect the cardiovascular 
system through their influence on renal blood flow as it modulates 
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the glomerular function, the tubular secretory and absorptive 
capacities as well as the electrolyte pumps and the kidney structure 
[3-5]. Extreme variation in the thyroid function results in changes 
in different clinical renal parameters such as glomerular filtration 
rate (GFR), urine specific gravity, urinary protein/ creatinine ratio 
and markers of tubular function. Reciprocally, kidney disease 
status can influence circulating thyroid hormones [6] as the 
kidney is responsible for the metabolism and excretion of thyroid 
hormones. For instance, due to reduced deiodinase activity, tissue 
and circulating levels of the active form of the thyroid hormone, 
T3, are low in kidney disease [7]. Also, as a result of reduced 
renal excretion, inorganic iodide generated by residual deiodinase 
activity accumulates in CKD stages 4 and 5, which in turn dampens 
thyroid hormone synthesis.

Two fundamental mechanisms regulate thyroid hormone turnover. 
They include firstly the Thyroid - Stimulating Hormone (TSH), 
thyroxine (T4) and triiodothyronine (T3) feedback loop, which 
constitutes a sensitive and efficient protection against alterations 
in thyroid secretion [8]. The second relies on the extra thyroidal 
production of T3 from T4, which therefore allows rapid 
adjustments in thyroid hormone availability at tissue level in 
response to stressful conditions such as non-thyroidal illnesses. 
This mechanism is of major relevance because about 80% of 
circulating T3 results from 5’-deiodination of T4 in peripheral 
tissues by two T4-5’-deiodinases, the type I and type II (D1 and 
D2). Together with the liver, the kidney is the organ endowed with 
the most abundant deiodinase activity [8].

This highlights the importance of assessing the role of thyroid 
function in chronic kidney diseases. Chronic kidney diseases are 
a consequence of progressive decline in the function and structure 
with an implication on health [9-11]. Different markers like 
proteinuria, abnormal urinary sediment or variations on imaging 
studies and kidney biopsy are used to ascertain kidney damage 
[12]. A growing body of cross-sectional studies suggests that overt 
and subclinical hypothyroidism are associated with a decrease in 
estimated glomerular filtration rate (eGFR) and an increased risk 
of CKD, whereas hyperthyroidism is associated with a higher 
eGFR and a lower risk of CKD [13-15].

Interestingly, the reduction of the eGFR was reversible after 
thyroid hormone substitution therapy [15,16], indicating that 
thyroid hormone replacement therapy can affect the decline in 
renal function in CKD patients with subclinical hypothyroidism 
as reported by Shin et al. [17]. A recent prospective study reported 
an increased risk of CKD and a decline in eGFR in subjects with 
lower TSH levels or a hyperthyroid state in the long run, while a 
protective effect has been seen in hypothyroidism [16]. Another 
study showed no significant association between thyroid function 
and renal function change in older adults [18].

In a large Chinese population-based study, the evaluation of the 
relationships between TSH in euthyroid individuals and eGFR, 
suggested that serum TSH was negatively associated with the eGFR 
[19]. The TSH is considered the most important indicator for the 

evaluation of thyroid function [9], although FT3 and FT4 which 
are the active biological forms found in plasma, are considered to 
be sensitive and meaningful indicators for the diagnosis of thyroid 
disease. However, the determination of free thyroxine is not very 
reliable and stable; it may be affected by several factors, such as 
thyroglobulin (TGB), serious illness, or certain drugs that interfere 
with the binding of hormones.

In addition, there is no direct quantitative determination method 
for FT3 and FT4 [20]. Therefore, the relevance of TSH combined 
with FT4 measurements as markers for the evaluation of thyroid 
function is important for clinicians in the management of patients 
[20]. In order to provide information necessary in the management 
of CKD patients, this study was designed to assess the correlation 
between biomarkers of thyroid function abnormalities (TT4, TT3, 
FT3, FT4 and TSH) and the various stages of CKD patients in 
Cameroon. This will help to fill the gap of information that exists 
in our setting as there are controversial considerations on the role 
of Thyroid function on the exacerbation of renal dysfunction. 

Materials and Methods
This was a cross sectional study carried out at the Laquintinie and 
Douala General Hospitals (Littoral region) and the Bafoussam 
regional hospital (West region) of Cameroon. These health facilities 
were selected because they provide care to a vast majority of the 
population in their respective regions and they host wide range of 
socio-economic classes. Each of these hospitals is equipped with a 
nephrology unit that is under the responsibility of a nephrologist.

Inclusion/Exclusion criteria of participants and study 
procedure
We included all patients diagnosed by the nephrologist with any 
of the 5 stages of CKD, aged 18 years and above. All patients on 
maintenance hemodialysis, pregnant and lactating women as well 
as patients with nephrotic range proteinuria were excluded from 
the study. 

After detailed explanation of the study and obtaining written 
consent or assent, a questionnaire was used to collect socio 
demographic and clinical data from each participant and their 
medical records. A blood sample (5 ml) was collected from each of 
the subjects using a vacutainer plain tube. After a short while that 
allow blood to clot, serum was obtained after centrigation at 3000 
rotation per minutes for 10 minutes. The serum obtained was used 
to determine thyroid hormone profile (TSH3, FT4, and FT3) using 
the Immunofluorescent Assay (MINI VIDAS, BIOMERIEUX, 
Marcy Etoile, France), TT4 and TT3 were analysed using the 
ELISA (Enzyme-Linked Immunosorbent Assay) method (Biorex 
Diagnostic, Antrim, United Kingdom).

Biochemical tests for serum creatinine was done using the Jaffe 
method (COBAS C111 La Roche Diagnostic System, Swiss, 
Germany) and the spot urine was tested for albuminuria (Roche 
Diagnostic GMBH, Mannhein, Germany) and creatininuria in 
order to determine the albumin creatinine ratio (ACR).
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Determination of CKD parameters
Chronic Kidney Disease was determined if the eGFR of individuals 
was less than 60 ml/min per 1.73 m2 for more than 3 months; with 
or without evidence of kidney damage or albuminuria (≥ 30 mg/g); 
with or without decreased GFR for ≥ 3 months, as diagnosed by 
the nephrologist [9,21,22]. The estimated glomerular filtration rate 
(eGFR) was computed from serum creatinine measurements using 
the Chronic Kidney Disease Epidemiology Collaboration (CKD-
EPI) equation [23].

Chronic kidney disease stages were determined according to 
Kidney Disease Improving Global Outcomes (KDIGO).

Staging of CKD:
•	 CKD1	 eGFR > 90 ml/min and albuminuria,
•	 CKD 2	 60-89 mil/min and albuminuria,
•	 CKD 3a	 45-59ml/min,
•	 CKD 3b	 44-30ml/min,
•	 CKD 4	 29 - 15 ml/min
•	 CKD 5	 <15ml/min or dialysis [24].

Albuminuria was used to determine the albumine creatinine ratio 
(ACR) and values categorized between 30 and 299 mg/g and 300 
mg/g or over, respectively [25,26]. Nephrotic range proteinuria 
was defined as proteinuria of 3+ to 4 or as albuminuria of > 2.2g/g 
[26,27].

Definition and classification of categories of thyroid dysfunction
The categories of thyroid dysfunction were classified based on the 
reference intervals for the hormones and pattern of derangement 
in the thyroid hormones profile. The abnormal thyroid function 
tests result was classified into any of the following: Subclinical 
hypothyroidism: TSH decretion between (4.7-10 mIU/L) in 
patients with normal serum TT3 or FT3 and TT4 or FT4.

Primary subclinical hypothyroidism
TSH>4, 70 mIU/L and suppressed serum TT3 or FT3 and TT4 or 
FT4. Primary overt hypothyroidism: TSH >20 mIU/L) with low 
serum FT4 and low FT3 [7].

Subclinical hyperthyroidism
Suppressed TSH (<0.27 mIU/L) and normal TT3 or FT3 and TT4 
or FT4 serum concentration. Overt hyperthyroidism: suppressed 
TSH (<0.27 mIU/L) and elevated serum TT3 or FT3 and TT4 or 
FT4 concentration. Non thyroidal illness or low T3 syndrome: Low 
TT3 or FT3 in the presence of normal TSH TT4 and FT4 levels. 
Euthyroid hyperthyroxinaemia: isolated elevation of FT4 or TT4 
in the presence of TSH, FT3 and TT3 within reference limits [28].

Reference ranges for the thyroid hormones
TSH: 0.27 – 4.7 mIU/L, FT4: 10.6 – 19.4 pmol/L, FT3: 2.6 – 5.4 
pmol/L TT4: 5.0 - 13.0 ug/mL TT3: 0.52–1.85 ηg/dL. Creatinine: 
0.6–1.2 mg/dL for women and 0.7-1.4mg/dL for men.

Ethical consideration
The protocol of this study was submitted to the institutional 

review board of the Faculty of Health Sciences of the University 
of Buea, and we obtained an ethical approval (Ref: 2018/753-01B/
UB/SG/IRB/FHS). Administrative authorizations were obtained 
from the Management of these hospitals. Participation was strictly 
voluntary, after having provided a signed written consent or /
assent form.

Statistical analyses
Data were analyzed using SPSS version 20.0. Nominal variables 
were summarized using counts and percentages while continuous 
variables were summarized using appropriate measures of central 
tendency and spread when necessary. Group comparisons for 
categorical variables were done using the Pearson Chi-squared 
test while the Kruskal-Wallis one-way analysis test was used to 
assess the global significant differences between the distributions 
of biomarkers among the CKD stages. CKD stages were treated 
in ordinal scale, and data of the patients with lower stages (1 to 2) 
were merged to provide a considerable sample size for inferential 
statistics. Spearman’s rho correlation test was used to assess the 
strength of correlation between biomarkers and CKD stages, while 
the strength of the correlation between these biomarkers and the 
eGFR was performed using Pearson’s correlation. The threshold 
of significance was set at p˂ 0.05.

Results
Characteristics of the study population
Demographic characteristics: In this study, we recruited 366 
participants of which 233 (63.66%) were male (Table 1). The 
mean age was 55.85 ± 13.72 years with women being significantly 
younger than men. The 60-70 years age group was the most 
represented (36.07%).

Table 1: Age and gender distribution of participants.

Variable
Gender

Total (N)
Male n (%) Female, n (%)

Age, mean (SD) 59.60 (13.59) 54.82 (14.11)  55.85 (13.72)

Age 
groups

18 to 20 2 (0.86) 2 (1.50) 4 (1.09)

 21-30 7 (3.0) 5 (3.76) 12 (3.28)

 31-40 13 (5.58) 17 (12.78) 30 (8.20)

 41-50 25 (10.73) 16 (12.03) 41 (11.20)

 51-60 43 (18.43) 39 (29.32) 82 (22.40)

 61-70 92 (39.48) 40 (30.08) 132 (36.07)

 71-80 41 (17.60) 9 (6.77) 50 (13.66)

>80 10 (4.29) 5 (3.76) 15 (4.10)

Total 233 (63.66) 133 (36.34) 366 (100)

Clinical characteristics
The distribution of the various co-morbidities assessed is 
presented in table II. It was observed that hypertension, diabetes 
and gout were the most common co-morbidities; with HIV, gout 
and hepatitis C being significantly higher among women (p˂0.05). 

Table 2: Distribution of co-morbidities chronic kidney disease participants 
according to gender.
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Co-morbidities
Study 

population n 
(%)

Gender
p-value*

Female n (%) Male n (%)

Hypertension 273 (74.6) 100 (75.2) 173 (74.2) 0.9

Diabetes mellitus 148 (40.4) 51 (38.3) 97 (41.6) 0.4

Gout 97 (26.5) 19 (14.3) 78 (33.5) <0.001

HIV 21 (5.7) 16 (12.0) 5 (2.1) <0.001

Hepatitis C 16 (4.4) 2 (1.5) 14 (6.0) 0.04

Hepatitis B 15 (4.1) 4 (3.0) 11 (4.7) 0.4

CVA 8 (2.2) 2 (1.5) 6 (2.6) 0.7

Malignancy 2 (0.5) 1 (0.8) 1 (0.4) 0.3

Tuberculosis 1 (0.3) 1 (0.8) 0 (0.0) 0.3

**Others 20 (5.5) 10 (7.5) 10 (4.3) 0.2

Total 366 133 233 0.29
* p-value for Chi-square test.
**Others: Sickle cell anemia, urinary tract infections.

Distribution of the study population by the stage of CKD
The distribution of the patients according to their CKD stages is 
illustrated in figure 1. More patients were found with advanced 
stages of CKD than with lower stages. About 28.4% and 35.2% of 
the participants respectively were found in stages 4 and 5. Stages 
1 and 2 were grouped giving participants (5.2%) for subsequent 
analysis.

Figure 1: Distribution of CKD by all stages (A) and after grouping stages 
1 and 2 (B).

Prevalence of thyroid dysfunction
Out of 366 CKD patients enrolled, 210 displayed thyroid 
abnormalities, giving an overall prevalence of thyroid dysfunction 
of 57.38% (Figure 2).

Figure 2: Overall prevalence of thyroid dysfunction among CKD 
participants.

The prevalence of thyroid dysfunction was found to increase 
significantly with the severity of CKD (p˂0.001), with stage 5 
having the highest prevalence of 25.41 % (Table 3).

Table 3: Distribution of thyroid dysfunction by CKD stages.
CKD 
Stages

Thyroid 
dysfunction N (%) CKD patients (N) Prevalence (%)

1-2 7 (36.84) 19 1.91

3a 33 (34.54) 55 5.2

3b 58 (52.38) 63 9.0

4 93 (58) 100 15.84

5 93 (72.09) 129 25.41

Total 210 (57.65) 366 57.65
Pearson's Chi-squared Test: X2= 20.678, df = 2, p-value < 0.001.

Spectrum of thyroid function abnormalities and different 
stages of CKD
The findings below show that thyroid dysfunctions increase from 
2.3% in stage 1Ֆ2 to 5.2% in stage 3a, and stage 3b recorded 9.0%, 
with stage 5 having the greatest frequency of dysfunctions 25.1%. 
Thyroid dysfunction was associated to CKD (p<0.001) with only 
FT3, high T4 and primary subclinical hypothyroidism which were 
found to be statistically significant (p<0.05).

Correlation between biomarkers of thyroid function 
abnormalities and eGFR level
Positive correlation between thyroid hormone profile (FT3, FT4, 
TT3,) and the eGFR was observed (r = 0.425, P < 0.001, r= 0.188, 
P= 0.003; r=0.285, P < 0.0001; Pearson correlation coefficient) 
respectively, however anon-significant negative correlation was 
found with TSH (r = -0.0956; p=0.0595) and TT4 (r = 0.0511, P 
< 0.3320).

Figure 3: Correlation between TSH, TT3, TT4, FT3, FT4 and eGFR.

Correlation between biomarkers of thyroid function 
abnormalities and CKD
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Table 4: Distribution of the types of thyroid dysfunction according to stages of CKD.

Various thyroid 
dysfunctions

Stages of Chronic Kidney Disease

CKD Stage 1Ֆ2 CKD Stage 3a CKD Stage 3b CKD Stage 4 CKD Stage 5 Total n (%) p-value

Minor types 
of thyroid 

dysfunction

LFT3  2 0 2 5 27 36 (9.8) <0.001

LT3 1 7 11 19 16 54 (14.8) 0.6

LT3 and LFT3 0 0 5 4 18 27 (7.4) 0.01

LT3 and LT4 0 0 0 5 3 8 (2.2) 0.2

LT4 and LFT4 0 0 0 1 2 3 (0.8) 0.8

LFT4 0 2 0 2 1 5 (1.4) 0.5

LT4 1 2 3 4 8 18 (4.9) 0.6

HFT4 0 1 4 3 3 11 (3.0) 0.9

H T4 3 2 1 2 0 8 (2.2) <0.001

Major thyroid 
dysfunction n (%)

 PO hypo 0 0 0 2 2 4 (1.1) 0.7

 PSCL Hypo 0 0 1 5 7 13 (3.6) 0.036

 SCL hypo 1 4 3 5 4 17 (4.6) 0.8

 SCL hyper 0 1 1 1 1 4 (1.1) 0.9

 O Hyper 0 0 2 0 0 2 (0.5) 0.08

Total 8 (2.3)  19 (5.2)  3 (9.0) 58 (15.8%)  92 (25.1)  210 (57.4)  0.001

L: Low, H: High, PO: Primary overt, PSC: Primary subclinical, SCL: Subclinical, Hypo: Hypothyroidism, Hyper: Hyperthyroidism.

Table 5: Descriptive parameters of thyroid hormone levels stratified by CKD stages and correlation analysis.

Parameters CKD stages Mean ± SD Median Q1-Q3
Kruskal-Wallis test Spearman’s rank correlation

X2 p-value Rho p-value

FT3
 (pmol/L)

1-2 3.21 ± 0.13 3.25 2.87-3.61

220.8 0.1082 -0.45 <0.0001

3a 3.48 ± 0.58 3.42 3.2-3.7

3b 3.42 ± 0.28 3.2 2.8-3.6

4 2.95 ± 0.67 3.04 2.66-3.37

5 2.50 ± 0.07 2.63 1.94-3.02

FT4
 (pmol/L)

1-2 16.12 ± 0.54 16.27 15.28-18.79

304.50 0.3394 -0.166 0.0015

3a 14.71 ± 0.35 14.84 12.52-16.39

3b 15.77 ± 0.69 14.51 13.24-17.03

4 13.82 ± 0.39 14.09 11.00-16.05

5 13.81 ± 0.31 13.78 13.35-16.34

TT3
 (ηg/dl)

1-2 1.17 ± 0.19 1.1 0.72-1.45

172.55 0.0281 -0.229 <0.0001

3a 1.09 ± 0.21 0.67 0.56-1.12

3b 1.03 ± 0.13 0.78 0.52-1.35

4 0.84 ± 0.16 0.6 0.49-0.72

5 0.70 ± 0.03 0.58 0.49-0.74

TT4
 (µg/mL)

1-2 10.31 ± 0.69 10.68 8.5-12.02

285.4 0.3665 -0.173 0.0009

3a 9.14 ± 0.38 9.45 7.76-11.17

3b 8.58 ± 0.42 8 6.37-10.25

4 13.76 ± 50.12 9.09 6.1-11.13

5 13.43 ± 5.51 7.95 5.82-9.74

TSH 
 (mIU/L)

1-2 2.29 ± 0.32 2.17 1.84-2.9

2.48.12 0.5395 0.062 0.2364

3a 2.08 ± 0.19 1.68 1.0-2.51

3b 2.07 ± 0.18 1.72 1.15-2.4

4 4.45 ± 1.53 1.94 1.2-2.88

5 3.25 ± 0.58 1.94 1.25-3.12

SD: Standard Deviation; Q1 = Quartiles 1; Q3 = Quartiles3.
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The TSH showed a weak non-significant positive correlation (r= 
0.062, p >0.05) with stages of CKD. We observed a significant 
negative correlation between TT3, TT4, FT3 and FT4 (r= -0.229 
p<0.001; r= -0.173, p<0.001; r= -0.45, p<0.001; r=-166, p<0.001) 
with stages of CKD respectively. Additionally, only TT3 was 
statistically significant with Kruskal-wallis test (P=0.0281).

Discussions
Thyroid hormones may directly affect the kidney function whereas 
altered kidney function on the other hand can contribute to thyroid 
disorders [7]. The two main hormones produced by the thyroid 
gland are T3 and T4. These hormones can have a significant impact 
on kidney disease, highlighting the need to assess a correlation 
between thyroid hormone disorders and CKD. 

In this study, most patients had their mean serum levels for FT3, 
TT3, TT4 and FT4 that were found to decrease progressively 
and significantly from stage 1Ֆ2 through 5 of CKD (Table 4) 
but with normal serum TSH level. This finding was similar to 
that Vasudevan in India who also found the same trend [29]. In 
2009, Iglesias and Diez published a review article entitled thyroid 
dysfunction and kidney disease in which they reported that serum 
TSH concentrations are usually normal or elevated in CKD [30] 
whereas free and total T3 and T4 concentrations are usually normal 
or low in patients with CKD [26]. In an Indian study, conducted 
in Mumbai, out of 127 patients with CKD studied, 73% showed 
significant (p <0.05) reduction in their TT3, TT4, FT3 levels in 
serum [31].

The reduction in T3 (low T3 syndrome) is the most frequently 
observed thyroid alteration in these patients [7,32]. This reduction 
in T3 concentration has been linked to a decrease in the peripheral 
conversion of T4 to T3 [7,31,32]. This decrease in T3 levels is 
caused by the inhibition of iodothyronine deiodinase (T4 conversion 
to T3), due to fasting, chronic metabolic acidosis, and chronic 
protein malnutrition seen in CKD patients. The aforementioned 
factors can lead to decreased T3 level by influencing its protein 
binding [33]. Low T3 levels may also arise from the decreased 
clearance of the inflammatory cytokines such as TNF-alpha and 
IL1 [3] in CKD. Low T4 values in end stage renal disease (ESRD) 
patients may be related to impaired T4 binding to serum protein’s 
carrier. It has been reported that many inhibitors of T4 binding 
to serum protein’s carrier are present in Chronic Kidney disease 
patients and thus contributing to the decreased level of T4 in CKD. 
This trend of decreased thyroid hormones was corroborated by the 
remarkable increase in the prevalence of thyroid dysfunction as 
stages of CKD increased in this study (Figure 3).

This relationship was confirmed by a Spearman’s rank correlation 
coefficient where thyroid hormone levels reduce with increase 
stages of CKD (Figure VI) and pearson correlation where TT3, 
FT4 and FT3 reduced with decrease in eGFR (Figure 5). The TSH 
level did not show any linear correlation (r = 0.062; P >0.05) with 
the progression of CKD in the various stages in this study. This is 
an indication that serum thyroid hormones levels were associated 
with severity of CKD although TSH remained normal (p>0.05). 

This correlation can be explained by the fact that, as a result of 
reduced de-iodinase activity, tissue and circulating levels of T3, 
are low in chronic kidney disease.

Also, as a result of reduced renal excretion of inorganic iodides 
generated by residual de-iodinase activity, tend to accumulate 
in CKD stages 4 and 5, and in turn dampen thyroid hormone 
synthesis [34]. Various patterns of alteration of thyroid profile in 
CKD patients have been reported in literature, Singh et al. also 
observed a significant decrease in the levels of T3 and T4 [35].

Low T3, Low FT3, low T3&FT3 and subclinical hypothyroidism 
(Table 5) were found to be the most common type of thyroid 
dysfunction in our setting. However, the presence of non-thyroidal 
illness (NTI) also known as low T3 syndrome, primary subclinical 
hypothyroidism and high T4 (P<0.05%) were significantly related 
to the stages of CKD. Non-thyroidal illness is characterized by low 
T3 and fT3 with an increase in rT3 and normal TSH, T4 may be 
normal or low [33]. Low T3 is commonly seen in advanced stages 
(stage 4 and 5 CKD) although present throughout CKD stages 
[33]. The blunting effect of TSH by accumulation of inorganic 
iodide as well as uremia seen in persons with CKD could result 
in decreased production of T4 [36]. Similar results were found 
by other authors ( [34]. Conversely, thyroid hormones have both 
direct and indirect effects on renal function. The indirect effect 
is mediated on cardiovascular system and renal blood flow. The 
direct effects are mediated on glomerular filtration rate, tubular 
secretory and reabsorptive function and hormonal influences that 
may result in CKD [34]. 

We found weak to moderate spearman’s and pearson’s correlation 
with the different thyroid profile, eGFR and stages of CKD which 
were however statistically significant (Figures 5 and 6). This lack 
of strong correlation as evident by a coefficient closer to 0 than 
1, could be explained by the fact that chronic kidney disease is 
not the only factor that may be affecting thyroid function in our 
population. Two polymorphisms in D1, involved in the conversion 
of T4 to T3, (D1-C785T and D1- A1814G) that affect the serum T3/
rT3 ratio in healthy subjects have been identified. It was speculated 
that the D1-785T variant results in a decreased activity of D1 [37]. 
Although the D1-785T variant is not associated with serum rT3 
levels in the general population, its association with lower levels 
of T3 in an elderly population supports the hypothesis of a lower 
activity of D1 in carriers of this polymorphism [37]. In young 
subjects, a decreased T3 production by D1 may be masked by the 
production of serum T3 by skeletal muscle D2. Throughout adult 
life, skeletal muscle size and strength gradually decline, resulting 
in a decrease in D2-expressing skeletal muscle. Furthermore, rT3 
levels increase with age, and degradation of the D2 protein is 
accelerated when it is exposed to its own substrates T4 and rT3.

Although it has been shown that D1 activity also decreases during 
aging [38], the relative contribution of D2 to serum T3 production 
may be less important in the elderly than in young subjects. 
This would mean that D1 has a relatively greater contribution to 
serum T3 production at advanced ages [38]. Given that our study 
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population is composed of elderly persons, we may assume that 
the high prevalence of thyroid dysfunction, notably low T3 may be 
due to polymorphism in the D1 gene expressed by our population 
as well as the degradation of D2 over time. This is however not 
verifiable as we didn’t check for D1-C785T mutation in this study 
and investigation can be done in future prospect.

Conclusion 
In this study, most patients had their mean serum levels for FT3, 
TT3, TT4 and FT4 that were found to decrease progressively and 
significantly from stage 1Ֆ2 through 5 of CKD patients, although 
with normal serum TSH level. Low T3, Low FT3, low T3 & 
FT3 and subclinical hypothyroidism were found to be the most 
common type of thyroid dysfunction in our setting. The reduction 
in T3 (low T3 syndrome) is the most frequently observed thyroid 
alteration in CKD patients in Cameroon. We found a weak to 
moderate spearman’s and pearson’s correlation with the different 
thyroid profile, eGFR and stages of CKD which were however 
statistically significant. There is a need to initiate a cohort 
prospective study among CKD patients of all stages in order to 
determine the incidence of thyroid dysfunction.
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