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Abstract

Background: Hypothyroidism has been identified as a comorbidity
related to chronic kidney disease (CKD). The retrospective study in-
vestigated thyroid function and CKD, and assessed the relationship
between thyroid-stimulating hormone (TSH) and urine albumin/cre-
atinine ratio (ACR), and the slope of estimated glomerular filtration
rate (eGFR), stratified by CKD grades.

Methods: This retrospective cohort study was conducted in a com-
munity nephrology clinic established with clinical and demographic
data, from April 1, 2015 until December 30, 2019. Hypothyroidism
prevalence, eGFR slope and ACR were the outcomes of interest and
were analyzed by using unconditional and adjusted generalized linear
model (GLM) and logistic regression model.

Results: Of the 312 subjects, 58.3% were male, 12.8% had hypothyroid-
ism, and 43.3% had diabetes mellitus, with the median age of 73 years
(interquartile range (IQR): 29 - 99). The hypothyroidism prevalence was
9.4%, 11.5%, 15%, and 17.5% for the CKD categories defined as grade
1 and 2 combined, grade 3, grade 4, and grade 5, respectively. The over-
all median eGFR slope was -0.0027 (IQR: -0.158 - 0.602). With GLM
models, the adjusted odds ratio of 1.052 (95% confidence interval (CI):
1.006 - 1.100) was calculated for TSH level > 5 plU/L (Q2), per unit
mL/min/day decline in eGFR slope. The overall median urine ACR was
10.2 mg/mmol (IQR: 0.24 - 1,414). In a GLM model with urine ACR
per unit mg/mmol, the adjusted odds ratio of TSH level of > 1.8 pIU/L
(50th percentile) was 1.02 (95% CI: 1.01 - 1.23).

Conclusions: The prevalence of hypothyroidism increased with
worsening eGFR grades from 9.4% to 17.4% at baseline. The higher
TSH levels were associated with faster decline in eGFR and higher
levels of albuminuria. Furthermore, prospective studies are needed to
evaluate the effect of hypothyroidism treated on renal function.

Manuscript submitted May 23, 2022, accepted June 16, 2022
Published online June 27, 2022

4Lakeshore General Hospital, Pointe Claire, Quebec HOR2Y2, Canada
bKinesiology Department, McGill University, Montreal, Quebec H2W1S4,
Canada

Faculty of Medicine, McGill University, Montreal, Quebec H3G 2M1, Canada
dCorresponding Author: Sameena Igbal, Lakeshore General Hospital, Pointe
Claire, Quebec, HOR2Y2, Canada. Email: sameena.igbal@mcgill.ca

doi: https://doi.org/10.14740/jem817

Keywords: Thyroid-stimulating hormone; Chronic kidney disease;
Proteinuria; Estimated glomerular filtration rate

Introduction

In the general population, there are 10-13.4% individuals di-
agnosed with chronic kidney disease (CKD) [1, 2]. In addition
to hypertension, anemia, cardiovascular disease and conges-
tive heart failure, hypothyroidism has been identified as a co-
morbidity related to CKD, which is usually accompanied by
metabolic syndrome. The prevalence of hypothyroidism ac-
companied by CKD ranges between 3% and 25% [3]. Thyroid-
stimulating hormone (TSH) levels of 3 - 5, 5 - 10 and > 10
mlU/L were associated with incrementally increased mortality
risk of time-adjusted hazard ratios (95% CI) 1.27 (1.22 - 1.32)
and 1.13 (1.02 - 1.25), respectively [4].

The primary objective of this study was to assess the re-
lationship of hypothyroidism to urine albumin/creatinine ratio
(ACR), slope of estimated glomerular filtration rate (eGFR),
hypothyroidism and different grades of CKD.

These objectives were met in a retrospective cohort, com-
piled from a nephrology clinic of a community hospital in
Quebec. A random sample of 312 subjects was entered into an
electronic database from the following data sources: labora-
tory data from the Reflections database, clinical examination,
medication list and demographical data from clinic charts,
electrocardiography (ECG) data from Cardiology data man-
agement electronic database and radiological data from web-
based PACs database.

Materials and Methods

The inclusion criteria for sample size were an age of > 18, with
three eGFR readings of < 90 mL/min/1.73 m? and a life ex-
pectancy of more than 6 months. The subjects were excluded
if the individuals were noted to have acute kidney injury, ex-
pected to require renal replacement therapy within 3 months,
or transferred to another health care facility. Ethics approval
was obtained from the St. Mary’s Hospital Research Ethics
Board SMHC-20-03 in accordance to the Helsinki declaration.

Age, gender, race, diabetes status, cause of renal disease,
comorbidities, height, weight, blood pressure, baseline eGFR,
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baseline CKD grade, hemoglobin, sodium, potassium, cal-
cium, phosphate, TSH, hemoglobin Alc, proteinuria and uric
acid were the variables collected for the database. Absolute he-
moglobin Alc was calculated by multiplying hemoglobin Alc
by the hemoglobin in g/L [5].

Sample size calculation

For the calculation of sample size using logistic regression for
albuminuria, the assumption of 10% hypothyroidism preva-
lence compared with 15% of hypothyroidism prevalence in the
effect size of 0.5, power of 80% and alpha error of 0.05, the
required sample size is 329. Similarly, if the effect size is 0.04,
the power is set at 80%, alpha error of 0.05, for the desired lin-
ear regression analysis for slope of eGFR, with the anticipated
TSH level above the 50th percentile (Q2), the required sample
size is 274 [6].

Sample size acquisition

The research team identified a random sample of 312 medi-
cal charts from a nephrology clinic of a community hospital
and all data were collected and entered into an electronic excel
database.

Outcomes

The eGFR slopes were calculated for individual patients using
three or more eGFR values collected over time of follow-up
and the linear regression models. Baseline urine ACR was re-
corded to carry out linear regression models as well.

Hypothyroidism was diagnosed as TSH level above 5
puIU/L (Q2). The TSH levels were categorized by greater than
50th (Q2) and 75th percentiles (Q3), as well.

Results

Of the 312 subjects, 58.3% (182/312) were male, 12.8% had a
diagnosis of hypothyroidism (40/312), 43.3% (135/312) had a
diagnosis of diabetes mellitus, with a median age of 73 (inter-
quartile range (IQR): 29 - 99) (Table 1). Their baseline eGFR
was 34 mL/min/1.73 m? (IQR: 9 - 93). The duration of the
follow-up period was 24.4 (IQR: 0.93 - 103.5) months (Table
1). When the subjects were divided into CKD categories (<
15, 15 - 30, 30 - 60 and > 60 mL/min/1.73 m?), a progressive
increase in the proportion with the diagnosis of diabetes mel-
litus, dementia, proteinuria and ferritin was observed with sta-
tistical significance (Table 2). Conversely, there was a statisti-
cally significant progressive decline in eGFR, serum albumin
and hemoglobin, also evident.

The overall median eGFR slope was -0.0027 (IQR: -0.158
- 0.602) (Table 1). When generalized linear regression models
were applied for the decline in eGFR slope, an odds ratio (OR)
of 1.052 (95% CI: 1.006 - 1.100) was calculated for a TSH lev-
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el > 5 pulU/L (Q2), after adjusting for systolic blood pressure,
proteinuria and baseline eGFR (Table 3). Absolute hemoglobin
Alc was not included due to not being an a priori objective.
The overall median urine ACR was 10.2 mg/mmol (IQR:
0.24 - 1,414). When baseline urine ACR ratio was assessed in
a multivariate generalized linear regression model, the TSH >
1.8 uIU/L (50th percentile) had an OR of 1.1.02 (95% CI: 1.01
- 1.23), after adjusting for diabetes mellitus history, systolic
blood pressure and eGFR at baseline presentation (Table 4).

Discussion

It has been reported that the prevalence of hypothyroidism in
CKD has ranged between 3% and 25% [2]. Our study findings
show a similar progressive increase in the prevalence of hypo-
thyroidism with worsening eGFR grades from 9.4% to 17.4%.
Both the studies of Rhee et al [7] and Lo et al [8] confirmed
an increased prevalence of subclinical and clinical hypothy-
roidism in persons with CKD [7, 8]. Their findings were again
indicative of the progressive increase in the prevalence of hy-
pothyroidism with the increasing CKD grades [8].

Treatment for hypothyroidism resulted in a slower decline
in renal function than untreated hypothyroidism [9]. Lower T3
levels in the renal transplant literature have shown to be linked
with faster renal transplant graft loss [10]. Our study shows
similar results but because of a small effect size, it marks an
association of 5% increase in OR of elevated TSH levels with
a negative eGFR slope.

Proteinuria has been reported with both hyperthyroidism
and hypothyroidism. Hyperthyroidism is associated with tub-
ulointerstitial disease [3]. Immune complex renal disease and
minimal change disease have also been reported in Hashimoto
thyroiditis [3]. Nephrotic syndrome can cause thyroxine bind-
ing protein loss such as thyroglobulin binding protein, then
can lead to higher TSH levels and subclinical hypothyroidism
[11].

Hypothyroidism has multiple effects on renal tubules. It
is linked to a decreased activity of the renin-angiotensin II -
aldosterone axis, the proximal tubule Na/Phosphate pump,
the Na - hydrogen pump and the sodium potassium ATPase
pump [3]. The increased levels of antidiuretic hormone (ADH)
are noted in hypothyroidism, resulting in hyponatremia. Low
thyroxine levels have been reported to decrease cardiac out-
put and decrease renal blood flow which in turn lowers GFR
[3]. Conversely, hyperthyroidism increases cardiac output, in-
creases renal blood flow and results in renal hyperfiltration [3].

Another possible biological explanation for worsening
renal function with hypothyroidism could be due to hypercal-
ciuria and nephrocalcinosis. In both humans and animal mod-
els, there is a documented relationship with elevated TSH and
hyperparathyroidism, resulting in hypercalcemia that can de-
velop ultimately nephrocalcinosis [12].

The limitations of the study include retrospective bias, as
well as the selection bias of sampling one nephrologist clinical
practice. The study, like retrospective cohorts, is unable to ac-
count for all unperceived confounding factors. The results are
limited in significance because of the relatively small sample
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Table 1. Baseline Characteristics

Demographics Number of subjects Median/proportion IQR/ratio
Age (years) 312 73 29-99
Gender: male 58.33% 124/212
Height (m) 297 1.68 091-1.7
Weight (kg) 299 78.4 34-150
BMI (kg/m?) 294 27.8 16.8 - 48.8
Race 312
Caucasian 184 59%
Arab 36 11.5%
Asian 51 16.4%
Black 20 6.4%
Europe 16 5.1%
South American 5 1.6%
Comorbidities
Diabetes mellitus 312 43.3% 92
Dementia 312 2.2% 5
Pacemaker 312 6.1% 13
Gout 312 14.4% 31
GERD 312 9.9% 21
Atrial fibrillation 312 12.5% 27
Peripheral vascular disease 312 11.5% 24
Cerebrovascular disease 312 9.9% 21
Coronary artery disease 312 26% 55
Congestive heart failure 312 13.5% 42
Cancer 312 31% 66
Liver disease 312 2.2% 7
COPD 312 16.7% 35
Deep venous thrombosis 312 4.2% 9
Dyslipidemia 312 43.2% 92
Hematuria 312 30.7% 65
Proteinuria 312 43.2% 134
Hypothyroidism 312 12.8% 40
Clinic variable
Systolic blood pressure (mm Hg) 306 141 88-239
Diastolic blood pressure (mm Hg) 306 75 40 - 104
Heart rate (beats per minute) 307 71 32-140
Medication
Levothyroxine (ug) 39 88 0-225
Laboratory
Thyroid-stimulating hormone (uIU/L) 211 1.85 0.06 - 109.5
Baseline eGFR (mL/min/1.73 m?) 312 34 9-93
Hemoglobin 312
<100 g/L 14.1% 30
>100 g/L 85.9% 182
Articles © The authors | Journal compilation © ] Endocrinol Metab and Elmer Press Inc™ www.jofem.org 91
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Table 1. Baseline Characteristics - (continued)

Demographics Number of subjects Median/proportion IQR/ratio
Serum creatinine (umol/L) 312 147 63 - 626
Hemoglobin (g/L) 307 123 76-172
Serum sodium (mmol/L) 306 139 132 - 145
Serum potassium (mmol/L) 306 4.5 2.6-6.2
Serum bicarbonate (mmol/L) 265 26 14-33
Blood urea (mmol/L) 280 10.4 29-42.8
Serum albumin (g/L) 295 39 19.5-47
Serum uric acid (umol/L) 289 391 117 - 879
Total cholesterol 269 4.31 1.92 - 8.63
HDL (mmol/L) 264 1.14 0.54 - 2.64
LDL (mmol/L) 264 2.29 0.56 - 5.85
Serum calcium (mmol/L) 218 2.38 2.16-2.76
Ionized calcium (mmol/L) 78 1.26 1.13-1.39
Serum phosphate (mmol/L) 291 1.2 0.63 -2.26
C-reactive protein (mg/L) 241 5.5 2.03 - 293
Ferritin (ug/L) 279 72 222-1022
HbAlc (%) 275 5.8 4.8-11.3
Absolute HbAlc (%) 273 7.3 4.1-15.1
Urine albumin/creatinine ratio (mg/mmol) 270 10.2 0.24-1,414
eGFR slope (mL/min/1.73 m3/day) 306 -0.00270 -0.158 - 0.602

Radiology
Right kidney (cm) 289 9.9 32-275
Left kidney (cm) 294 10 5-282
Average kidney (cm) 289 9.8 4.8-279
Total kidney volume (mL?) 294 257.8 66 - 3,765.4

BMI: body mass index; GERD: gastroesophageal reflux disease; COPD: chronic obstructive pulmonary disease; HbA1c: hemoglobin A1c; eGFR:
estimated glomerular filtration rate; HDL: high-density lipoprotein; LDL: low-density lipoprotein; IQR: interquartile range.

size. Given the smaller effect size of TSH levels associated
with eGFR slope, the results are limited in significance due
to a relatively small sample size. The tetraiodothyronine (T4)
levels were not available for all subjects, because the institu-
tion did not include this thyroid function test.

Conclusions

In clinical practice, the thyroid tests for prognosis and/or renal
function stabilization should be considered in the management
CKD. Further studies are needed to determine whether treat-
ment of hypothyroidism reverses the progression of CKD and
improves the albuminuria.

Acknowledgments

We acknowledge Alyssa Shaw for the data entry and work dili-
gence.

92 Articles © The authors | Journal compilation © ] Endocrinol Metab and Elmer Press Inc™

Financial Disclosure

There was no formal funding.

Conflict of Interest

No conflict of interest to report.

Informed Consent

For a retrospective, database study, individual patient consent
was not required.

Author Contributions

SI, CSB and KRZ were involved in the conceptualization of

www.jofem.org



12(3):89-96

J Endocrinol Metab. 2022

Igbal et al

(00T - 0t MO LL
(00T - LOT AOD 6€1

(#01 - 17 9O 1L
(S61 - 88 AOD ¢+l

(ZoT - 6+ 40D 9L
(6£7 - 26 4O 1

(201 - 09 40D $'9L
(881 - 101 AOD LET

(Y ww) aanssaxd poojq a1j03seIq

(S84 wwr) ainssaid poojq o1j0ISAS

elitiifo)

%P LI %81 %S'T1 %6 +WSIpIoIAyodAHq

$'06 809 €Ie 0¢ #BLINUISNOL]

v'Cs 8'LT ¥'8C L9¢ BLINJEWOH

1T¢ 98°11 €9°LI 6’1 erwoprdipsAg

0 ¥9°0 1T°¢ €0 sisoquioay) snouda dod(g

61 6ty L6'8 8T'1 adod

(43 ¥9°0 8Tl 0 9SBASIP IOAT]

%S € %t € %€6C %881 ERlie)

©) 611 (91 1'8¢ 00 9Ly (Dt aanjrey 11eay 9A1SI5U0)

vTe L6'8 8L°€E1 96°0 9SBaSIp AI0)Ie A1BU0I0))

¢0 (VA% L1V 960 JSBASIP JB[NISBAOIQID))

¥9°0 (4% 9 0 aseasIp Ie[noseaA Jeroydrog

€0 8% It'9 96°0 uone[Uqy [eLy

960 8T'1 LL'S 61 ayaon

96°0 €L9 LL'S 960 mon

€0 88°'C 95T €0 ToYRWaOR

L8 14 0 €r'e wenuawa(q

%1°6€ %9$ %T 8¢ %T 1€ +STI[[OUW SN0qeI(
sonIpIqIowo))
(8°¢r- €027 d0D 6'LT (6°S¥-T0TUOD T'LT (Tes-L1AOD 6'LT (Ter - 681 4OD €8¢ (zw/3y) INd
(9°€21 - 605 MOD L'LL (STET - #E€AOD S°€L (0sT - €7 40D 08 (9°0€1 - €€5 YOI §'8L (83) 1ySrom
(8T-+140D LY'T (96T - L¥'1 40D 89'1 (96'T -6 1U0D 89'1 (6'T-€0T 0D §9'1 (w) 1yS1oH

%€°0 %¢€°0 %90 %¢€0 UBOLISWY YOS

%¢€°0 %6°1 %C'C %9°0 ueadoing

0 %€’ %6'¢ %€l yor[g

%9'1 %8t %L'8 %€’ uelIsy

%970 %C€ %8 %6'C qery

%SV %S0T %1°0€ %6°€ ueIseone))
Y
(6) %LS (8€) %8¢ (L9) %09 (01) %¢€S S[ew :I9puan)
(66 - S¥) vL (€6-LE) 8L (€6-19)TL (T6-62) $°€9 (s1e0k) 03y
(SI=N) S @ID 99=N) ¥ @ID @Ir=N) € @D 6I=N) -1 IO sarydeagournq

sepelo aMD Ag soisieloeley) auljeseyg °Z a|qel

93

| Journal compilation © ] Endocrinol Metab and Elmer Press Inc™ | www.jofem.org

Articles © The authors



89-96

-abuel g|iuenbusiul iy ‘uieoidodi) Ausuap-mol :qT ‘ueroadodi Aususp-ybiy :JQH ‘e1ed uonelyl Jejniawolb pajewnss {499
01V ulgojBoway 0| \yqH ‘eseasip Areuow|nd 8A1}ONJISCO D1UOIYD :QdOD ‘@seasip xn|jal |eabeydosaoliseb :qy3o xapul ssew Apod :||\g ‘oseasip Asupiy 91UoIYD :AMD ‘SO0 > dx

12(3)

J Endocrinol Metab. 2022

TSH and eGFR

(I'S¥y - L'TIT 0D 1°€2C
(811 -9 40D $T6'8
(811-590D €6
(811-7¢90D §°6

(910°0- 9 #10°0 - MO 6100°0-
(8826 - TS AOD €011
(66-1'v 40D +'9
(6-990D §'S

(€L - TTTIOD S'611
(I'Ly -+ 4OD L9
(9T°C-$6'0 AOD S6¢'1
(TET- €11 ¥0D LT'T
(99°C-+8'1 4O 6£°¢C
('8 -80° 1O 60T
(1L2-90¥0D 90'1
(91T -6£TA0D €6'€
(SSS - 102 AOD 60t
(1% - 22 901 9¢

8¢k - 620D 9°61
(82 -81 40D §°€T
(6'S-€¥0D 81

(Trl - €€1 90D 6€1
(1ST - 9L 40D 901
(929 - 1+2 40D £6€
(¥1-6¥0D 11
(6£9-92°090D 15T

(901 - 29 40D +L

($769L°¢ - $'¥8 AOD) +'8€€

($8°L7 -89 490D $9°6
(787-6'S 40D 86
(S'LT- 67 40D S°6

(09°0 - ST°0- 4OD 910000

(LEEIPT-0d0D6'TE
(Fv1-5A0D T'L
(96-75d0D T9
(2201 - L A0D 6L

(zer-y4A0D L'S

(97T -98°0 40D 6T'1

(I 1-L1'T¥O0D LT'T

(9L°T-61'1 90D 8€'C

($8'$-95°0¥0D 90°C

(66T - 85°0 4O 80°I

(S$°9-26'1 40D 86°€

(069 - $TT AOD T6€
(9% - €2 90D LE
(L'8T-L9¥OD L1
(1€ - ¥1 90D st
(T9-+¢€40D 9%
(SPT - $€1 IOD §'8€1
(1L1 - 28 ¥OD ST1
(6¥€ - 0€T IO 80
(6T - S1 90D ¥
($'6-900 40D 81

(F11- 67 90D S°0L

(F'LOLT - TSLAOD 1LT
(€T~ 8% 0D $6'6
(€2- 960D €01
(¥T-Ts¥OD 1°01

(9¥T°0 - 8ST°0- ¥OD £00°0-

(9°67L- 090D €1°S
(IST-€5A0D 9L
(€11-7590D L'S
(987 - € 40D 1L

(€62 -+ 40D +
(€L°T-€9°0¥0D ST'T
(6€T-LT'TEOD ST'T
(ILT-LT190D 6£°C
(66 -20°090D 6£C
(T0OT- 090D LT'T
(TE€L-90TAOD £t
(6L8 - L1T 40D L6E
(L -56190D It
(6T-1€¢d0D L8

(€€ -0290D 9¢
(96-97¥0D St
(8%1 - LT1 YOI 6€1
(TLT - LL 90D LTT
(€61 - 08 YOI €1
(65 - 0€ 4OD 1¥
(60T - 81°0 YOI £€8'1

(€21 - 67 9OD 0L

(¥'€69 - 99 ¥OD) £8¢€T
($°€1-98 40D 801
($1-99¥0D 11
(T¥1-$8¥0D 1

(201°0 - €0'T- 40D +10°0

(PT'HT€-0¥OD T€'1
(821 -+ 0D 9'L
(96-5¥40D 8¢

(L1¥ - 01 40D 0S
(881 -€0°CU0D ¥
(IS'T- 60401 9T'1
(TET-91'T¥OD LT'T
(9%'C-$TTIOD SH'C
(687 -2¢1¥OD 19°C
(90°T-€L0¥OD 8T'T
(€€'L-LLTIOD SLY
(885 - $€2 AOD 08¢
(9F - € 40D S'Iv
(T91-6TAOD S6'S
(0€- 12901 §'9T
(6% -L€d0D €%
(€p1 - €€1 AOD 6€1
(291 - 20T AOD €€1
(821 - €9 40D §'88
(€6-09 901 $'L9
(819-8L090D 9'1

(#01 - 1S AOD €L

(¢ Twr) swnjoa Asupy [e10],
(wo) Asupry oFeIdAy

(wo) Ksupry Yo

(wo) Kouppy 1y3ry

K3ojoipey

(Aep/gwr ¢/ /uruyTur) 9dos Y42
s(Jour/3ur) orjel QUIUNEIId/UTUNG[E UL
(%) 91 VqH 2njosqy

(%) °1VaH

#(1/8M) unLog

(7/3w) urdz01d 2AnOBAI-D)
+(T/10w) gyeydsoyd wniog
(T/10ww) Wnid[ed PAZIuo]
(7/10w) wniores WIS
(T/10ww) AT

(7/10ww) TAH

(7/10wu) [0123SI[OYD [€I0],
(/[owt) proe oLn WNIdS

«('1/3) ununqe wniog

(7/10ww) B3IN poojg

(7/10w) 91eU0qIedlq WIS
(7/10wt) wnissejod winiog
(7/10wwr) WNIpos wnog

«(71/3) uiqo[Sowey

(7/10wM) suIuRLAId WNIDS

(W €L T /uru/Tur) Y403

(1/011) suowroy Junenwns-proify [,

K101010QR ]

(onurw/syeaq) 9jel JedH

(S1=N) S @®ID

99=N) v @I

@Ir=N) € @D

61 =N) "1 IO

soydeadowdq

(ponunuoo) - sepelsy axD Aq sonsusioeley) suljeseg g ajqel

www.jofem.org

| Journal compilation © ] Endocrinol Metab and Elmer Press Inc™

Articles © The authors

94



Igbal et al

J Endocrinol Metab. 2022;12(3):89-96

Table 3. Unadjusted Odds Ratio and Adjusted Multivariate Model for eGFR Slope

Variables Odds ratio 95% CI P value

Unadjusted
Baseline eGFR 0.999 0.998 - 1.000 0.0976
TSH > 5 ulU/L 1.007 0.989 - 1.025 0.4311
TSH <5 plU/L (reference) 1.0
Systolic blood pressure (mm Hg) 0.999 0.999 - 1.000 0.0028*
Urine nephrotic range (g/L) 0.970 0.947 - 0.994 0.0493*
Urinalysis: urine overt proteinuria 0.986 0.971 - 1.002
Urinalysis: urine trace proteinuria 0.988 0.969 - 1.007
Urinalysis: reference negative proteinuria 1.0

Adjusted multivariate model
Baseline eGFR 0.999 0.998 - 1.000 0.0029*
TSH > 5 ulU/L 1.052 1.006 - 1.100 0.0275*
TSH <5 plU/L (reference) 1.0
Systolic blood pressure (mm Hg) 0.999 0.999 - 1.000 0.0066*
Urine nephrotic range (g/L) 0.966 0.942 - 0.990 0.0053*
Urinalysis: urine overt proteinuria 0.985 0.969 - 1.001 0.0754
Urinalysis: urine trace proteinuria 0.983 0.964 - 1.002 0.0873
Urinalysis: reference negative proteinuria 1.0

*P < 0.05. ClI: confidence interval. eGFR: estimated glomerular filtration rate;

Table 4. Unadjusted Odds Ratio and Multivariate Adjusted GLM Mo

TSH: thyroid-stimulating hormone.

del for Urine Aloumin/Creatinine Ratio

Variable Odds ratio 95% CI P value
Unadjusted
TSH > 1.8 uIU/L 1.02 1.01 - 1.08 0.0129*
History of diabetes 0.98 0.91-0.99 0.0017*
Systolic blood pressure 5.16 1.94 - 13.6 0.0011*
eGFR 0.03 0.01-0.15 <0.0001*
Multivariate adjusted GLM model
TSH > 1.8 ulU/L 1.02 1.01-1.23 0.0312*
History of diabetes 0.98 0.83 - 0.99 0.0292*
Systolic blood pressure 3.67 1.43-9.49 0.0071*
eGFR 0.06 0.01 -0.24 0.0001*

*P < 0.05. GLM: generalized linear model; Cl: confidence interval. eGFR: estimated glomerular filtration rate; TSH: thyroid-stimulating hormone.
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